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REPORT DATA 

Purpose of Visit: 2012 Turbine & Generator Site Support 
Customer: NFLD & Labrador Hydro ALSTOM Ref No.: ES0-000326 
Site Location: Holyrood GS Customer P.O.:  
ALSTOM PM: Ghanshyam Patel Start Date: February  14, 2012 
ALSTOM TSA: John Adams End Date: October 3, 2012 

 
EQUIPMENT INFORMATION – Unit 1 & 2 

Equipment: Steam Turbine Equipment: Generator 
Equipment OEM: Canadian GE 
Serial No.: 980485 
Type:  
Rating: 194,445 kVA 
Frequency: 60 Hz 
Speed: 3600 rpm 
Stator Voltage: 16.0 kV 
Stator Current: 7016 A 
Field Voltage: 375 V 
Field Current: 1864 A 
Power Factor: 0.90 
Cooling System: Hydrogen 
Connection: Star 

 

Equipment OEM: Canadian GE 
Serial No.: 940310 
Type: D6 
Rating: 175 MW 
Rated Speed: 3600 rpm 
Rated Main 
Steam Pressure: 

1800 psi 

Rated Main 
Steam Temp: 

1000 F 

Rated RH Steam 
Pressure: 

 

Rated RH Temp: 1000 F 
Rated Condenser 
Pressure: 

1.7 in Hg A 

Rated Condenser 
Temp: 

 

Control System: GE MkV 
  
  
  
 

CONTACT INFORMATION 

ALSTOM PM: A.K.Sengupta Cust Contact 1:  Paul Woodford 
Phone                     905-333-2036 Email: pwoodford@nlh.nl.ca 
ALSTOM TSA: John Adams Phone (bus): 709-229-2140 
Phone 709-229-2143 Phone (cel):  
  Fax: 709-229-7894 
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1 Executive Summary 

This report summarizes the work done by Alstom Power & Transport Canada in 2012 for 
Newfoundland and Labrador Hydro (NLH) on the Holyrood Thermal Generating Station steam 
turbines, generators, and related equipment.  

Table 1.1 below lists the technical reports that were created for NLH in 2012. The table also lists the 
Tab # in this report where the technical report can be found. 

This document summarizes the technical information presented in the reports listed below. Also, this 
document provides additional information not found in the technical reports, including safety and 
environmental performance, lessons learned, and information regarding post-outage unit start-up. 

Table 1.1 – Work Completed and List of Technical Reports 

Unit Description of Work Time Period  Report Reference Tab # 
All Environment Health and 

Safety Report 
  2 

1 Major overhaul of steam 
turbine and generator  

May 21 to Aug 10 
 

FSRG015121 
 

3 

1 Generator Diagnostics  June 13 to 16 CFRG 015595 4 
1 Generator Bump Test June 7 to 12 FSRG015977 5 
1 Generator RSO Testing – Full 

Speed No Load 
May 1 to May 5 S481/12/054B 6 

1 Generator Engineering 
Recommendations 

Sept 26 UTGE672107 7 

2 NRV Rework and Generator 
Open and Close 

Sept 17 to Oct 3  8 

2 Generator RSO Testing – Full 
Speed No Load 

May 1 to May 5 S481/12/053A 9 

2 Generator DIRIS Inspection Sept 19 to 22  10 
3 On-Line testing of Load Limit 

Control Issues 
Feb 14 to Feb 15 PAL 12-1465 11 

3 Repair of Speed Relay 
Component (Load Limit Issue) 

Aug 7 to  Aug 8 Record Sheet 12 
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2 Safety and Environmental Performance 

The report attached in Tab 1 of the Appendix discusses the Environmental Health and Safety (EHS) 
performance of the work done by Alstom at Holyrood in 2012. The report includes safety results and 
statistics and a discussion of safety and environmental initiatives. 

During the year there was no lost time or medical treatment accidents. There were four minor first 
aids and one near miss incident.  
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3 Recommendations – Unit 1 

For convenience, the following lists of recommendations are compiled from all of the technical 
reports issued during 2012.  For more details and clarifications and for recommendations regarding 
the other two Holyrood units, please refer to the referenced report. 

Steam Turbine 

Recommendation Reference Report 

Replace HP inner and outer cylinder bolting next major outage FSRG015121 

Replace upper half snout rings at next major outage FSRG015121 

Replace all steam packing HP/IP/LP FSRG015121 

Replace all gland steam packing N1, N2, N3, N4, N5 FSRG015121 

Replace steam packing springs and retainers FSRG015121 

 

Generator 

Recommendation Reference Report 

Replace broken RTD in stator at re-wind outage UTGE672107 

Inspect belly bands at back of core at re-wind outage UTGE672107 

Perform core loop test during re-wind outage UTGE672107 

Replace hydrogen seals both ends during re-wind outage UTGE672107 

Replace inner oil deflectors both ends during re-wind outage UTGE672107 

Replace shaft grounding device with direct contact braided strap UTGE672107 

Perform initial electrical tests of rotor (megger, PI, pole balance) – re-wind 
outage 

UTGE672107 

Remove retaining rings – re-wind outage UTGE672107 

Visually inspect rotor end windings – re-wind outage UTGE672107 

PT inspect retaining rings – re-wind outage UTGE672107 

Electrical tests after retaining ring removal (3 step voltage, pole balance, RSO) 
– re-wind outage 

UTGE672107 

Re-install retaining rings with new insulation – re-wind outage UTGE672107 

Electrical test after ring installation (megger, pole balance) – re-wind outage UTGE672107 

Final electrical test (RSO) – re-wind outage UTGE672107 
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Valves 

Recommendation Reference Report 

Replace all inventory parts used FSRG015121 

Drill out studs on MS valve and RH valve covers and replace with new FSRG015121 

Replace all nuts on MS valve and RH valve covers FSRG015121 

Replace all NRV actuator springs FSRG015121 

Monitor NRVs for proper operation - PM FSRG015121 

Monitor water content in air supply to NRV actuators - PM FSRG015121 

Restore proper gap between MS valve cover and valve body FSRG015121 

 

Auxiliary Equipment and Other 

Recommendation Reference Report 

Replace impellers on both AC oil pumps next outage FSRG015121 

Inspect Cuno filters and full flow filters per OEM Specifications FSRG015121 
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4 Unit 1 Major Overhaul 

4.1 Introduction and Scope 

In general, the scope of this work was to complete a major overhaul of the Unit 1 turbine and 
Generator in accordance with the terms of the Turbine maintenance contract between NLH and 
Alstom. This included a complete overhaul of the turbine valves. Details of the work scope were 
determined in a planning meeting held at site on November 22, 2011.  

Three factors had a strong influence on the scope of work.  

1. The future of steam at the Holyrood plant is likely limited to five to seven years due to plans to 
develop the lower Churchill hydro project. 

2. The Stage 1 generators may be modified to function in a convertible synchronous condenser mode 
of operation.  

3. The current plan is to rewind the stator in 2015. 

The last major overhaul of this turbine and generator was in 2003 and was performed by GE. In 2009 
there was a valve outage performed by GE. At that time, the machine was opened to replace the 
nozzle block based on boroscope inspection and a previous failure on Unit 2.  

 

4.2 Schedule 

Twelve weeks of outage time were allowed for completion of the work. The scheduled period was 
from May 21 to August 10. One week of non-permit time was added before the outage for 
mobilization and also after for de-mobilization. The work was completed on schedule, utilizing five 
days per week and ten hours per day. Some additional days were worked to maintain schedule as 
required. There was no nightshift except during the lube oil flush when 24 hour supervision was 
provided.  

 

4.3 Safety & Environment 

Safety results and initiatives are discussed in the safety report attached in the appendix.  

 

4.4 Summary 

The outage work was completed on schedule and under the estimated costs. All planned work was 
completed. There were no major findings with the turbine or generator and no significant repairs 
required to any rotating components. Arco Industries did the blast cleaning of the rotor and 
diaphragms and Team Industrial (working directly for NLH) completed wet fluorescent magnetic 
particle inspections of the cleaned components. 
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Some unplanned work was completed. The most significant jobs are described below: 

1. NRV 101 valve body was found to be cracked and was replaced with a new valve body that had 
been originally ordered for Unit 2. Two Pipefitter welders were hired to complete this job under 
permit applied for and issued by the Provincial Jurisdiction. The boiler inspector, Mr. Travis Rideout, 
completed the inspection and accepted the work. 

2. The stem leak-off from the main stop valve was found to be loose at the threaded connection to 
the valve body. This section of pipe was removed and replaced. The work required one pressure part 
socket weld. A pipefitter welder was hired to complete this work under permit from the provincial 
jurisdiction. The boiler inspector, Mr. Travis Rideout, completed the inspection and accepted the 
work. Also related to this job, a 1-1/2” safety relief valve on this leak-off line was found damaged and 
was replaced with an identical valve. 

3. Ontech Machining from Ancaster, Ontario was hired at the end of the outage to grind the collector 
rings. They had been found to be significantly out of round.  

4. Plant Mechanic, Wayne Hawco, completed detailed measurements of the coupling, spacing, 
Collector End shaft flange, and other important dimensions that would be required to design a new 
thrust bearing arrangement for future conversion to synchronous condenser operation. Alstom has 
provided a proposal to NLH to complete an Engineering Study of the technical feasibility of such a 
conversion. 

The outage results were documented in several technical reports as listed in Table 1.1 of this report. 
These reports are attached in the appendix. 

 

4.5 Return to Service 

The unit was started up without any need for balance or for a Commissioning Engineer. There were a 
couple of issues however that are discussed below. It was determined that these issues were not 
related to the work done by Alstom. 

Hydrogen Leak 

While preparing the unit for start-up a hydrogen leak was discovered. Testing identified a belly door 
and a hydrogen cooler gasket that were leaking. These were repaired by Alstom. When the unit was 
started-up a couple of days later, it was found that the leak had not improved and the unit had to be 
taken off-line after just a few days of operation. The leak was then found in a leak-off line flange and 
repaired by the plant.  

This issue has identified problems with how the plant procedure for air leakage testing is being 
followed. A test was not completed to full pressure prior to gassing. The test done after the first repair 
was accepted although the leakage rate criteria were not met. Also, deficiencies in the method of 
hydrogen leak detection were identified. 
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Intercept Valves 

When the unit was first on-line it was noted that the intercept valves were only indicating about 82% 
open on the Mark V. This was adjusted by plant Instrumentation to read 100% to allow for valve 
testing.  

After making the adjustment, the plant attempted to test the valves and when the left hand valve 
closed during the first test, the unit lost about 30MW. Further testing was suspended pending 
investigation.  

Intercept valve testing was attempted again several days later with the load reduced and all valves 
carefully monitored. Two problems were discovered. The LVDT were not reading correctly, and the 
scram signal was crossed with the opposite intercept valve such that the wrong valve was 
scramming shut. 

Both issues appeared to be related to the Mark V control system. At the time of writing this report, 
the unit remained in service and plans were being made to investigate and resolve the Mark V issues.   

  

4.6 Recommendations 

Recommendations are summarized in Section 3 of this report. Details can be found in the technical 
report attached in the appendix. 
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5 Unit 1 and Unit 2 RSO Testing     

5.1 Summary 

Alstom was hired by NLH to perform RSO (Re-current Surge Oscillograph) testing of the Unit 1 and 
Unit 2 generator field windings. These tests were done from Full Speed No Load (FSNL) down to 
turning gear speed by David Smith. Insulation Resistance (IR) tests were also performed at turning 
gear speed. Technical reports are attached in the appendix. 

Plant Electricians were responsible for preparing and installing insulated test brushes (two per ring). 
Tests were started at FSNL. The turbine was then tripped and testing continued as the speed decayed 
to turning gear speed and centrifugal forces on the windings reduced. 

There were several issues that delayed the testing. First, test brushes had to be prepared and 
installed. Also there was a plant safety meeting on the first day that delayed the start of work. When 
trying to run-up Unit 1, the unit tripped on vibration. Number 1 bearing in axial was worst but 
Number 2 also was high. This was an operational problem that was eventually resolved. Also an 
entire day was lost due to burner electrical problems on Unit 1. As a result of these issues, the 
Technician was asked to change his return flight to remain an extra day and complete the testing. 
Fortunately, late in the final day, the testing was completed on Unit 1. 

Test results were favourable. For Unit 2, the measurements recorded showed no indications of any 
inter turn faults in the windings. For Unit 1, the measurements showed very minor indications of an 
inter turn fault, but the levels were within the Alstom specifications. 

For both generators, the IR testing revealed no issues with respect to the rotor windings and rotor 
body (ground). 

Information on generator monitoring options available from Alstom was included in the reports. 

 

5.2 Schedule 

The testing was done from May 1 to May 4, 2012. Day shift only. 

 

5.3 Safety & Environment 

There were no safety or environmental issues. 

 

5.4 Recommendations 

Recommendations are included in the technical reports attached in the appendix, and are 
summarized in Section 3 of this report. 
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6 Unit 2 Non-Return Valves 

6.1 Summary 

Details of this work are discussed in the technical report attached in the appendix. 

During the 2011 Unit 2 valve outage, many of the non-return valves (NRVs) were found to be in poor 
condition internally. These included the three 8” valves (101, 102, 103) and the two 12” valves 
(104A, 104B). Parts were not available to complete the repairs at that time. These parts were 
ordered and delivered to site for installation at the next opportunity. Parts to be replaced included the 
discs, tail-links, and anti-rotation pins.  

The work was completed as planned. All valves received new discs. All valves except 104A received a 
new tail-link. When parts were ordered, one 12” tail-link was missed. However, the re-used link was 
in reasonably good condition. All valves were lapped until satisfactory blue checks were attained. For 
the 102 valve, lapping took several days. This valve body was scheduled for replacement but the 
valve body ordered was used to replace NRV 101 on Unit 1, which had a serious crack. All other 
recommended work from 2011 has now been completed. 

 

6.2 Schedule 

The work was from September 17 to October 2, 50 hours per week. and was done in parallel with the 
Unit 2 generator open and close work (See Section 7 of this report).  

 

6.3 Safety & Environment 

Safety results and initiatives are discussed in the safety report attached in the appendix. 

 

6.4 Recommendations 

Recommendations are detailed in the technical report attached in the appendix.  
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7 Unit 2 Generator Open and Close – DIRIS Testing 

7.1 Introduction and Scope 

Open and Close details, and DIRIS results are included in the respective technical reports attached in 
the Appendix. 

The generator was opened sufficient for Alstom to perform a rotor in-situ core inspection (DIRIS) and 
to perform measurements of the stator windings. This work was done to support the planned stator 
re-wind in 2014. The access required for both activities was essentially the same. Both required that 
the upperhalf endshields be removed from both ends to expose the end windings and air gap. The 
DIRIS inspection also required removal of the fan blades and air gap baffles and removal of the front 
standard cover to allow rotation of the field. Alstom provided the measurement personnel at no cost 
to NLH.  

There were some findings that required extra work to correct as discussed below. 

The rotor shaft was contacting the collector end (CE) oil deflectors and grounded. The rotor jack had 
to be installed on the CE to allow the DIRIS inspection to proceed. This delayed the DIRIS test. Also, 
to correct the problem, the lower half components, including the bearing, had to be removed and 
adjusted.  

Other extra work included re-setting the main output cylinder that was noted to be stuck in the full 
open (over extended) position. Also, the #5 bearing was found in very poor condition with heavy 
scoring and electrolysis damage. This was cleaned up and PT of the babbitt was done by TEAM 
Industrial. There were no dowels in the CE hydrogen seal and two had to be made up from spare 
non-conducting material at a local machine shop. Also the outer oil deflector on the CE was bolt 
bound and the bolts had to be machined to eliminate this problem. 

 

7.2 Schedule 

The work was from September 17 to October 2, 50 hours per week. and was done in parallel with the 
Unit 2 NRV work (See Section 6 of this report).  

 

7.3 Safety & Environment 

There were no safety or environmental incidents. 

 

7.4 Recommendations 

Recommendations are detailed in the technical report attached in the appendix. 
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7.5 Photos 

                  
                          Figure 8.1  DIRIS Unit Installed on Generator 

 

                  
                          Figure 8.2  DIRIS Unit Installed in Air Gap 
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8 Unit 3 On-line Testing of Load Limit Control Issue 

8.1 Summary 

Details of this work can be found in the technical report in the Appendix. 

The purpose of the work was to investigate the long reported problem of load sticking and jumping 
during load changes while in load limit operation. Alstom first became involved in this problem in 
November of 2011 with the unit off-line. Testing was conducted with the unit on-line to better 
understand and quantify the problem.  

Load was varied between 150MW (full load ) and 110MW. Data collected included the load limit 
position (%), control valve cylinder position (%), speed relay movement (from dial indicator), control 
valve cam shaft angle, control valve opening and closing oil pressures (from temporary gauges 
installed by plant I&C department), and control valve 3 movement (using vernier calipers). 

Non-linear repeatable load jumps between 120 and 140MW were noted while increasing and 
decreasing load. Dead-bands were also noted where changes in the load limit position did not result 
in load changes. Variations in the opening and closing oil pressures were interesting and possibly 
indicated binding in the control valve gear. 

At the problem range, the #3 control valve is just beginning to re-open and is consequently in a steep 
portion of the valve curve. This would tend to magnify any irregularities from the control devices.  

 

8.2 Schedule 

The testing work was performed on February 14 to 16, 2012. 

 

8.3 Safety & Environment 

There were no safety or environmental incidents.  

 

8.4 Recommendations 

Recommendations are detailed in the technical report attached in the appendix. 
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9 Unit 3 – Repair of Speed Relay 

9.1 Summary 

The record sheet attached in the appendix contains the detailed information of the measurements 
and repair. 

During an inspection of the speed relay in November 2011, it was observed that the cylinder and 
bushings were damaged. There was scoring and circumferential damage to the cylinder wall and the 
piston and bushing were worn and scored. Parts were ordered at that time and arrived on site in July. 
Rather than waiting until the next outage, Alstom requested and were granted a short outage on this 
unit to complete this work. 

This repair was part of an ongoing effort to investigate and correct a problem that occurs when 
Operations are changing load on this unit. They experience dead bands and load jumps – particulary 
around 120MW. On-line testing was also done this year. Refer to Section 8 of this report. 

The speed relay was removed. The cylinder was scratched inside and also had a 0.001” taper. It was 
honed to remove the taper and the scratching. The piston was scored and the shaft bushing was 
excessively worn. These parts were replaced with new parts that were ordered oversized and 
machined locally to match the new cylinder diameter. 

 

9.2 Schedule 

The work started on August 7th and was completed on August 8th. Work was done in parallel with the 
Unit 1 major overhaul.  

 

9.3 Safety & Environment 

There were no safety or environmental incidents. 

 

9.4 Recommendations 

There were no new recommendations. The work on the speed relay is complete.  
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9.5 Photos 

 
Figure 10.1  Shaft Bushing Worn 

 

 
Figure 10.2 Scoring and wear of piston 
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10 Miscellaneous Work – Proposals, Studies, RFI, etc…. 

The following is a summary of significant correspondence between Holyrood and Alstom during 2012 
including proposals, studies, and requests for information. 

 

• Proposal for Engineering Study  on Synchronous condenser conversion – submitted August 
23 

• Proposal for Flux Probe – submitted April 3 

• Pre-qualification tender for Stage 1 Stator Rewinds – submitted May 16 

• RFI – virtual synchronous generators – requested May 25 and June 28 

• Customer interested in upgrading Stage 1 governor – MkV no longer supported. Also Bently 
Nevada System. E-mail from Bob Garland on August 20 

• Proposal for AMODIS ROMON II shaft grounding and monitoring system – submitted 
October 19 
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11 Appendices - Technical Reports 

The following technical reports were issued during 2012. 
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1 Executive Summary 

This report summarizes the environment, health and safety (EHS) results of the work done by Alstom 
Power & Transport Canada in 2012 for Newfoundland and Labrador Hydro (NLH) on the Holyrood 
Thermal Generating Station steam turbines, generators, and related equipment.  

There were no lost time accidents or medical treatment cases. There was one near miss and four first 
aids.  

 

2 Safety Performance 

This section discusses the Safety performance for the year as well as any improvements made. 
 
Table 2.1 below is the most current copy of the monthly safety stats report that is prepared for NLH 
in accordance with our existing contract. Note that the site hours includes all Alstom employees 
working at site, craft labour, and subcontractors. 

Table 2.1:  Worksheet L - Safety Statistics for 2012 
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2.1 Near Miss 

Observation 

The near miss incident had the potential for being serious. It occurred during the major overhaul of 
Unit 1. A prybar was dropped on the 3rd floor. It passed through the 3rd floor grating and fell to the 
ground floor. The prybar was being used as a temporary handle for a portable hydraulic lift device, 
owned by the plant. When the lift device was moved, the prybar slipped off the device and through 
the grating.  

 

Corrective Action 

After the incident, the missing handle was replaced properly to eliminate the need for the prybar. 
Alstom normally will wrap a ring of tape around the shaft of all prybars so that they cannot pass 
through floor grating and also attach rope for tie-off. This bar had not been wrapped. After the 
incident, all prybars were inspected and taped as required. 

 

Observation 

There was a second near miss that occurred during the Unit 2 NRV re-work. This was not included in 
the Alstom statistics because the incident was caused by another contractor. A scaffold that had been 
erected by another contractor close to our work area came in contact with a live light socket. The 
scaffold was also in contact with pipe insulation. Our crew noted arcing between one of our trouble 
lights and the pipe insulation cladding.  

 

Corrective Action 

This was reported to the plant Electricians, who investigated and corrected the problem. 
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2.2 First Aid 

The worksheet above does not include first aid. There were four first aid incidents, all of which 
occurred during the major overhaul of Unit 1. Fortunately they were all minor. Table 2.2 below 
summarizes these incidents.  

Table 2.2 Summary of First Aid Incidents 

Date Incident Result Analysis 

May 30 Carrying metal cabinet when hand 
pinched between cabinet and a 
handrail 

Bruise on hand Gloves were being worn. 
Keep mind on task 

May 30 Cutting lock wire with cutters. Loose 
piece of wire flicked up and struck 
nose 

Small puncture 
wound on nose 

Safety glasses were being 
worn. Use face shield for 
wire cutting 

July 6 Employee experienced a hernia as a 
result of previous abdominal surgery  

Employee became 
weak and vomited 

Pre-existing condition 

July 23 Wrench slipped while tightening nut 
on lube oil cooler 

Small cut on 
knuckle 

Gloves were not being 
worn. Wear proper PPE. 
Keep mind on task 

 

The July 6 incident was actually a flare-up of a pre-existing medical condition (hernia) and not a 
result of anything that happened at work. Two members of the plant ERT team responded to this 
event and did an outstanding job in taking care of our employee. They monitored his medical 
condition and made him feel secure. Fortunately the hernia corrected itself after approximately 20 
minutes.  

Of the other three first aids, two were hand injuries. One occurred when the wrench that an 
employee was using slipped. This resulted in a small cut on the employee’s knuckle. The other hand 
injury was a pinch that occurred when employees were carrying a metal storage cabinet. This 
resulted in a bruised hand. In both of these cases the root cause was considered to be that the 
employee was not paying sufficient attention to the task at hand. However, in the case of the slipped 
wrench, had the employee been wearing appropriate gloves there likely would not have been any 
injury.  

The fourth first aid happened when an employee was cutting a piece of lock-wire with wire cutters. 
The cut piece of wire flicked upwards and struck the employee in the nose, piercing the skin. The 
most significant risk in this incident would have been an eye injury. The employee had been wearing 
his safety glasses at the time of the incident, which was the required PPE. Had the employee been 
wearing a face shield then the injury would have been prevented. This was discussed with the crew 
and they were asked to use face shields for future wire cutting. 
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2.3 Proactive Initiatives 

A Proactive Hazard report was issued regarding pipes on grating used to support slings below. One of 
these pipes was bumped by a push cart and this could have caused the pipe to move and allow the 
sling to fall. If possible, a better method of attaching slings must be used. If not, then the pipe must 
be carefully secured and not in a location where it could become a hazard. 

Alstom managed all aspects of confined space entry including issuing permits, gas testing, bump 
testing of gas monitors, and attendants. Rescue coverage was provided by the plant ERT Technicians. 
This included high angle rescue coverage for our crane operator.  

Alstom participated in the NLH Safe Work Observation Program (SWOP). Through the year about 30 
SWOPs had been submitted. As well, employees submitted more than 200 Alstom observation cards. 
Where warranted, these were converted to SWOPs. 

Alstom utilized scaffold wherever possible to provide secure work areas for employees. This included 
inside the LP hood, for improved access to the NRVs below the turbine, and a work platform with 
handrails all the way around the lower half of the turbine.  

Prior to starting work, Alstom requested that the lifting beam be MPI inspected at the lifting points to 
be used. Several cracks were found and were repaired. The beam was sent off-site for load testing 
and was MPI inspected again. Also inspected was the “eyebrow” support bracket for the generator 
rotor. One of the threaded rods associated with this tool had a linear indication and was rejected. 
Because this was an OEM supplied tool and no drawings were provided, Alstom Engineering was 
asked to re-design a rod to replace the defective one.  

3 Environmental Performance 

There were no negative environmental impacts. However there was one spill of lube oil. This occurred 
when the rental high velocity flushing pump skid was started up for the first time in preparation for 
the lube oil flush. The re-circulation hose from the pump skid back to the lube oil tank was not 
sufficiently secured inside the tank. It sprang free and sprayed oil in the general area. It was 
estimated that approximately 3 to 5 gallons of oil was spilled before the pump was shut down. 
Several Alstom employees in the area and two NLH employees were struck by oil spray. Little or no 
oil reached any drains. It was all cleaned up by Alstom employees. The spill was reported to NLH 
Environmental Manager, who determined that this was not a reportable incident. 

Although not required for any spill, the Alstom spill kit was deployed as a preventative measure 
during the lube oil/seal oil flush. The detraining tanks on the second floor were flushed down to oil 
drums placed on the first floor. The spill kit was set up around these drums as a precautionary 
measure, but it was not needed.  
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1. Summary
ALSTOM Power, Inc., was contracted by Newfoundland and Labrador Power Corporation (NALCOR) to provide 
engineering, project management, labor, and inspection services for the major inspection of the customer's unit 1 
Turbine / Generator, S/N 0940310, located at the Holyrood Generating Station, Holyrood, NL.

The site was mobilized and the outage started on May 22, 2012, with a scheduled completion date of August 10, 
2012.  The inspection of this unit was performed on a one shift basis, 10 hours per day, 5 to 6 days per week, as 
necessary.  In addition to the inspections of the turbine/generator and valves, ALSTOM Power supplied blast 
cleaning services and performed generator stator and field testing and steam path alignment services on the 
HP/IP and LP components.  The hydraulic system was not part of this inspection and no work was performed on 
the hydraulic control system.  

No major findings were noted during this inspection and the inspection was completed and the unit turned over to 
the customer on August 10, 2012, for return to service.

The generator and generator rotor inspection and testing was included in the generator specialist's report.  
Please refer to the specialist's report for findings and results of the testing and inspection.

The unit was put on turning gear on August 8th at 1430 hrs for grinding of the collector rings and the generator air 
test.

The collector rings were ground with the unit on turning gear by Ontech Machining, starting August 8th and 
completed on August 9th, to remove the out of roundness of the collector rings.  The shaft grounding brush area 
was strap lapped to provide a better contact area.  The proper tooling for grinding this area was not available.

The unit was released to the customer on August 10 and the writer was released.  Final demobilization was 
completed August 17, 2012.

  

2. Summary internal
 
Nothing to report
  

3. Purpose and duration of assignment

Purpose of assignment Arrival Date Departure 
Date

Major Inspection of Unit Number 1 Turbine / Generator and Valves 17.05.2012 10.08.2012

  

4. Milestones
 
Nothing to report
  

5. Personnel involved

Unit HOLYROOD 1

No. Name Department Code Function Position Arrival Date Departure 
Date

1 Robert M Scott FSO TFA Technical Field 
Advisor

Lead 17.05.2012 10.08.2012

2 James George FSO TFA Technical Field 
Advisor

Lead 22.05.2012 07.07.2012

3 Michael Holland FSO TFA Technical Field 
Advisor

Lead 04.06.2012 03.08.2012

4 John Adams Transport SIM Site Management 
Site Manager

Manager 14.05.2012 17.08.2012

5 Aldin 
Mclaughlin

SIA Site Management 
Site Administrator

Manager 14.05.2012 17.08.2012

6 Sherry Moore-
Hickey

SHS Site Management 
Health & Safety 
Engineer

Manager 14.05.2012 17.08.2012
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6. Operation data

Unit HOLYROOD 1

Type of data Operation Data ST

No. Description Unit Reading / Value Remarks

1 Date Date of reading

2 Time

3 OH H Operating Hour

4 EOH H Equivalent Operating Hour

5 TS - Total Starts

6 HS - Hot Starts

7 WS - Warm Starts

8 CS - Cold Starts

9 Trip - All unplanned trips

10 Trip High - Unplanned trips > 75% load

11 Last inspection date - Date of last inspection

12 Prod. Act. Power MWh
  

7. Technical information

Unit HOLYROOD 1

Type of data Technical Information ST

No. Description Unit Reading / Value Remarks

1 Type - MSTG GE D-6 Unit
2 Serial No. - 940310
3 Rated Active Power MW
4 Rated Speed rpm 3600
5 Rated Main Steam Press. psi 1800.00
6 Rated Main Steam Temp. F 1000.0
7 Rated Reheat Pressure psi
8 Rated Reheat Temperature F 1000.0
9 Rated Condenser Pressure psi 1.70 " HgA
10 Rated Condenser Temp. F or Rated Back Temperature
11 Control System - MKV e.g. S90
  

8. Work carried out
 

8.1. Disassembly and Reassembly
 
The following is a record of the work performed during the disassembly, inspection, and assembly of the Unit 1 - 
GE D6 turbine/generator and valves located at Holyrood Generating Station.
  

8.1.1. Disassembly, Inspection and Reassembly of Steam Turbine
 
Alignment and couplings:

Prior to the disassembly of the LP/generator coupling, an as found coupling concentricity check was performed 
and found to be as left at the previous inspection, indicating there was no sign of slippage at the couplings. 

The coupling was disassembled and separated for alignment checks.  The generator was found to be as left in 
2009, with Generator low 0.005" and sitting to the Right 0.004".  The GE design alignment was for the generator 
to be 0.011” low and fair face.  In reviewing with the customer, the unit has been running fine where it is, 
changing the alignment is not an option.

The coupling faces, coupling bolt holes, and coupling bolts were cleaned and inspected.  They were found to be 
in good condition and returned to service.

At final assembly, the generator was found to be 0.005” low to the turbine, the face was open 0.001" at the top, 
and the generator was sitting to the right 0.004".  The coupling was assembled and all bolting torqued to design.  
A final coupling concentricity check was made and found to be acceptable.
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HP Outer and Inner Shells:

The HP outer shell was removed to the lay down area for cleaning and inspection.  The HP shell was found to be 
in good condition, with evidence of grinding on the horizontal joint (previous outages) to remove indications.  No 
additional grinding or repairs were required to the HP outer shell upper or lower half.  The joint studs were 
cleaned and UT inspected in place.  Stud number 40 was found to be cracked.  ALSTOM ordered a new stud, 
nut, and tap and completed the replacement.  ALSTOM was able to remove the stud by freezing the stud.  Once 
the stud broke free, it was removed without difficulty.  It should be noted, as in previous reports, that some of the 
joint studs are partially backed out and require spacers under the nuts.  It was recommended that all the 
horizontal joint studs be replaced at the next major inspection.

The snout pipes, upper half, were cleaned and measured and found to be as left in 2009.  No repairs were made 
or recommended at this time.  The lower snout pipes were not inspected as the lower inner cylinder was not 
removed.

The HP inner cylinder upper half was removed to the lay down area and all diaphragms were removed.  The HP 
inner cylinder was found to be in good condition with no repairs required or recommended at this time.  The snout 
rings were found to be tight and were worked to free them up.  The rings were measured and found to be as left 
in 2009.  ALSTOM recommends that, at the next major inspection, the snout rings be removed and new snout 
rings machined and installed as clearances are approaching the maximum clearances.  The lower snout rings 
were not inspected as the lower nozzle assembly was not removed.  The inner cylinder bolting was UT inspected 
in place and found to be in good condition.  ALSTOM recommends that all the inner cylinder horizontal joint 
bolting be replaced at the next major inspection.

The HP shell fits and diaphragm fits, upper and lower, were found to be in good condition with no repairs 
required.

At reassembly of the unit, the upper inner cylinder was reinstalled and all bolting was tightened and stretched to 
OEM specification.  Unbolted joint gaps and bolted joint gaps were taken to assure joints were closed.

The outer shell was installed and all bolting was tightened and stretched per OEM specification.  Unbolted joint 
gaps and bolted joint gaps were taken to assure shell joint was closed.

Centerline Line Key clearances

HP Shell Keys Front: Left = 0.002" / Right = 0.002"

HP shell Keys Rear: Left = 0.002" / Right = 0.002"

HP Circular Gib Keys Front: Left = 0.008" / Right = 0.002"

HP Circular Gib Keys Rear: Left = 0.006" / Right = 0.009"

Main Steam Inlet Flange gaps (Final):

TE gap = 0.314"

GE gap = 0.318"

L/S gap = 0.318"

R/S gap = 0.318"

IP Inner cylinders Number 1 and Number 2:

The upper inner cylinders were unbolted and removed to the lay down area and the diaphragms, upper and 
lower, were removed.  The upper and lower cylinders were found to be in good condition and no repairs were  
required at this time.  However, the upper cylinder bolt peening areas will need to be repaired at the next major 
inspection.  This will require weld build up and machining to re-establish the peening lips.  

The lower inner cylinders were not removed during this outage.  All bolting was UT inspected and found to be in 
good condition.  All diaphragm fits, upper and lower, and all shell fits are in good condition.  No repairs were 
required.

At reassembly, the upper cylinders were installed and the bolts were tightened per OEM specification and locked 
in place.

LP Outer Hood and Inner Cylinder

The LP outer hood and inner cylinder were removed to the laydown area.  The inner cylinder was flipped and all 
diaphragms were removed.  The inner cylinder and outer hood were found to be in good condition and not repairs 
required.  All vertical and horizontal joints were cleaned.  There were four (4) crossover flange bolts that were 
drilled out and holes tapped.  All inner cylinder upper and lower diaphragm fits were found to be in good 
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condition.  The horizontal joint of the inner cylinder had wash out that had been reported from previous outages 
and these were not repaired.  All joint bolting was found to be in good condition.

At final assembly, the inner cylinder joint bolts were tightened to OEM specification and the outer hood joint bolts 
were tightened per OEM specification.

HP/IP/LP Turbine Rotor:

This unit is a three (3) bearing unit, with the LP bolted to the HP/IP rotor.  The LP only has one bearing and as 
such, the LP remains bolted to the HP and removed in one piece.

Prior to removal of the turbine rotor, the rotor axial position was recorded and the rotor radial positions (oil bores) 
were recorded at the T1, T2, and T3 bearings, with shells on and shells off.  Rotor thrust clearance was checked 
and found to be 0.013” as reported in 2009 inspection.  There was 0.002” thrust cage movement in addition to the 
0.013” float.

The turbine rotor was removed to rotor stands for blast cleaning by ARCO and NDE examination by the 
customers vendor (TEAM).  There was evidence of previous FOD (Foreign Object Damage) that had been 
reported and repaired at the 2009 inspection.  No further FOD was found on the three (3) flows, HP/IP/LP.  No 
indications were found by NDE and no repairs were made to the rotating blades.  The journals were scratched 
due to oil quality and were strapped to clean them up.  The thrust runner was found in good condition and no 
repairs were required, other than Scotch Brite of the runner.  No run outs on the rotor were recorded on the rotor 
at disassembly or assembly.

The rotor was cleaned and installed.

Steam Path Clearances and Alignment:

Prior to removal of the turbine rotor, radial and axial diaphragm and rotor clearances were taken and recorded.  
Clearances were within OEM tolerances and no re-positioning of the rotor (axial) was required.

Review of the steam path on disassembly, showed extremely light packing rubs, on the rotor in the N2 gland and 
IP section of the rotor.  These were fresh rubs that have occurred from turning gear operation and during rolling 
of the turbine with weight off.  All visual indications are that the steam path alignment is good and should not 
require any relocation of the diaphragms relative to the rotor.

Steam packing radial and axial clearances were taken and recorded.  Clearances were consistent with the as 
assembled clearances from previous outages.  While the radial clearances were slightly larger than design, the 
packing will be returned to service as has been done in previous outages.  All packing segments will be cleaned 
and teeth sharpened prior to returning to service.  Six new packing springs will need to be installed in packing 
rows 31 and 32.

ALSTOM Power contracted with Oasis to perform tops off and tops on laser tracking measurements of the HP/IP 
and LP turbine.  The tops off check was with all lower half components installed (unit on half shell) and tops on 
was performed with the HP outer shell installed and tightened and the LP Inner cylinder installed and tightened.  
Once completed, the data was checked against the recommended GE laser alignment from 2003 and reviewed 
for corrections.  The data compares favorably with the GE alignment data.  The recorded oil bores by laser 
tracking did not compare favorably with the “as recorded” oil bores on disassembly or the “as recorded” oil bores 
from previous outages.  When corrected, no diaphragm or gland moves are required.  A re-check of the steam 
path by Oasis was not required.  Spot checks of diaphragm position by ERAG will be completed as deemed 
necessary.

The rotor was reinstalled and set to position.  Rotor axial and radial positions were taken and recorded.  Rotor, 
diaphragm, and packing clearances were taken and recorded.  Spot check of diaphragm positions were taken on 
stages 3, 7, 12, 15 and compared to as found and as left from previous outages and found to be good.

Bearings, Thrust and Oil Deflectors

T1, T2, T3, T4, and T5 bearings were removed from service; they were visually inspected, UT inspected, and 
measured for condition and clearances.  The bottom half of all bearings showed a wear pattern consistent with 
turning gear operation and all bearings exhibited scratching indicating poor oil quality.  The bearings were UT 
inspected and found to be in good condition.  Measurements of the bearings showed all bearings were within 
specification and returned to service with Scotch Brite of the bores.

The bearings were reinstalled and at final assembly, the bearing twist and tilt was checked and corrected as 
required.  Bearing pinch checks were taken and corrected as required.  The T1 bearing was corrected to give 
slight pinch of 0.002”.  The T5 Bearing ring insulation was checked at disassembly and assembly and found to be 
good.
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The thrust clearance was checked prior to disassembly of the thrust bearing and found to be 0.013” clearance 
and to have 0.002” float in the thrust cage.  The thrust pads were removed, cleaned, UT inspected,  checked for 
flatness, and found to be in good condition.  A stack check of the thrust shows 0.013” clearance.

At reassembly of the thrust, the thrust cage was squared prior to installation of the pads.  Final thrust bump was 
0.013” with 0.002" float in the thrust cage.

Plant I&C disconnected all bearing instrumentation and reconnected at final assembly.

The oil deflectors T1 through T5 were removed from service, cleaned, assembled, and measured.  All deflectors 
are slightly over-sized as they were when assembled in 2009.  All deflector dimensions were reviewed with 
customer and agreed to return to service.

The oil deflectors were re-installed and the clearances set to 0.005”/0.006” on bottom and even side to side.

 HP/IP and LP Diaphragms and Nozzle

The upper and lower diaphragms (HP/IP/LP) were removed from the unit, blast cleaned, and inspected, visually 
and by NDE.  All diaphragms were found to be in good condition with no repairs required.  Prior to removing the 
lower diaphragms, the “as found” diaphragm joint step checks, side slips, and axial crush pin clearances were 
checked and compared to the last outage.  The side slips and axial crush pin clearances were acceptable and did 
not require additional repairs.  Note: the clearances were slightly out of OEM recommended clearances but were 
acceptable.

The diaphragms were reinstalled in the unit and the as assembled diaphragm joint checks were taken to assure 
diaphragms were returned to the as found locations.  No changes were made to the upper diaphragm elevations 
as the lower diaphragm elevations were not changed.

The upper and lower nozzle plates were not removed and were inspected in place.  The first stage nozzle plates 
(upper and lower), were replaced in this unit in 2009 and were found to be in excellent condition – no thinning of 
the trailing edges, no signs of FOD, and no indications noted.  All bolting was properly secured.  No repairs 
required.

Diaphragm and Gland Packing Segments:

The diaphragm and gland (N1 – N5) segments were removed, cleaned, and visually inspected.  The diaphragm 
and gland packing segments all have evidence of light rubbing in the lower half segments, as had been reported 
in the last two inspections (2003 and 2009).  All packing will be returned to service.

The diaphragm and gland packing segment teeth were sharpened and reinstalled.  A total of six (6) new packing 
springs were installed in rows 31 and 32.

Turning Gear and Front Standard:

The turning gear was not removed from service, but was inspected in place.  The bearings and shafts were 
checked for excessive end play and movement and all were found to be good.  The gear mesh was checked and 
found to be good.  No excessive backlash or uneven gear engagement found.  Chains were found to be in good 
condition and properly installed.  The turning gear latch mechanism was found to be in good condition, no repairs 
required.  The oil sprays were open and good.

The front standard guide rails were removed, the guides and rails were cleaned and lubricated, and the guides 
were reinstalled with the proper clearance between the guide and the rails.  The front standard was lubricated.

Lube Oil tank / Pumps / Full Flow Filter System:

The lube oil tank was drained by the customer and cleaned out by ALSTOM.  There was a layer of sludge in the 
bottom of the tank and indications were that there is a leak in the lube oil coolers.  

The L.O. pumps were disconnected by the plant and the (2) AC motors and the (1) DC motor were removed and 
sent to the customer's shop for inspections and repairs.  The L.O. pumps were disconnected in the oil tank and 
removed for inspection.  The bearings and impellers on the (3) pumps were disassembled and inspected.  The 
DC pump was found to be in good condition and no repairs were required.  The bearings on the AC pump were 
found to be in need of replacement.  The impellers on both AC were found to be cracked in the keyway.  New 
impellers were ordered, but delays by the supplier prohibited the installation of the impellers at this outage.  As a 
result, the oil impellers were repaired by cutting a new keyway 180 degrees from the existing keyway and then 
doing a weld repair to the old keyways in the areas of the cracks.  The oil impellers were returned to service.

The AC motors and DC motor were refurbished by the customer’s vendor and reinstalled by ALSTOM once the 
pumps were installed in the tank.  The customer re-wired the pumps.

The filters in the full flow filtration system were removed and inspected for cleanliness by ALSTOM Power.  The 
South filters were tagged as replaced and ready for service Oct. 2003.  These filters were out of service and do 
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not appear to have been in operation at any time.  The North filters were found to be in service and were fairly 
clean.  New filters were installed in the North side after the oil flush.

The lube oil coolers were hydro tested and two leaks were found in the West cooler.  The two tube were plugged.  
Following hydro testing, the coolers were removed and sent out for steam cleaning to remove deposits in the fins.  
Upon return, the coolers were reinstalled and each of the three tube bundles were pressure tested and found to 
be good.  Water lines were restored and made ready for service.

The plant had a work order for the North check valve, as there is pressure decay once this pump is taken out of 
service.  Removed the check valve cover and inspected the flapper to make sure it was seating properly.  The 
flapper was found to be seating properly and had a good seal fit.  The backside of the flapper showed evidence 
of "banging" against the top of the check valve when in the full open position and was most likely "hanging" up 
when in the full open position.  The valve was "cleaned up" in the area of contact to try and reduce the probability 
of hanging open.  

The lube oil tank was final cleaned by ALSTOM and inspected by the customer prior to final fill.

Oil Flush:

A system oil flush of the lube oil and seal oil system was performed.  Prior to flushing, a meeting was held with 
the customer and the recommendation for supplying a separate pumping skid for flushing was approved.  
Pennecon supplied the flushing skid and ALSTOM operated.

Prior to flushing, the T4/T5 Bearing drain enlargement was drained, opened, and cleaned.  Drain enlargement 
was extremely dirty and was flushed locally prior to start of flush.  The gas side detraining tank was isolated and 
drained.  The enlargement was also found extremely dirty and was flushed locally prior to start of flush.

The full flow filtration system filters were removed, the canisters were cleaned, and the filters were reinstalled for 
the flush.  

The hydrogen seal oil unit filters (Cuno filters), East and West side, were removed for inspection and cleaning of 
the canisters prior to start of flush.  The East side filters looked brand new and do not appear to have been run in 
the past.  The West side filters were filthy – had the same residue as found in the H2 seal rings, springs, oil lines, 
and in the seal groove in the H2 seal casing.  Spare Cuno filters were not in stock and customer has ordered 
them.  The good filters were returned to service for the flush and the West side canister was closed without filters 
installed.

The hydrogen skid was bypassed for the flush as the tank had been drained and cleaned by the customer shortly 
after the unit was shut down for this outage.  The float trap was also bypassed as the customer had just opened 
and cleaned it.

The T1 bearing and thrust bearing feed lines in the front standard were disconnected to flow directly into the 
standard.  The T2 and T3 bearings were rolled to block oil flow into the bearings but allow oil flow beneath the 
bearings and into the standard.  The T4 and T5 bearings were bypassed; oil feed lines were directed straight to 
drain.  The H2 feed lines were directed straight to drain.

The oil flush was started through bearings only – generator H2 seal lines were valved out of service until bearing 
oil lines were cleaned.  Once the H2 seal feed lines were put into service, flow was throttled as required.  During 
the seal oil flush, three to four barrels of oil were drained off the H2 gas side detraining tank and loop seal to 
clean out the detraining tank.  Oil was also drained off the T4/T5 bearing drain enlargement and loop seal to 
clean up.

The oil flush was started on July 25th, and completed on July 28th due to time constraints.

The system was restored following the flush and all remaining piping to the generator (H2 feed and drain lines) 
were cleaned out by hand.  The T1 Bearing and thrust oil lines were connected, the T2 and T3 bearings were 
rolled and squared, the T4 and T5 bearing feed lines were connected, and the TE and CE H2 feed and drain lines 
were installed.  New filters were installed in the full flow filter system, Northside.  New Cuno filters were installed 
in the West side filter.

The lube oil tank was drained by the customer following the flush and final cleaned by ALSTOM Power.  Once 
cleaned, the pumps were installed, and the customer refilled the lube oil tank in preparation for return to service.
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Recommendations for Future Outages:

1. Replace all steam packing HP/IP/LP.

2. Replace all gland steam packing N1 / N2 / N3 / N4 / N5.

3 Replace impellers on both AC oil pumps.

4. Recommend inspecting Cuno filters and full flow filters per OEM specifications.

5 Replace steam packing springs and retainers.
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8.1.2. Disassembly, Inspection and Reassembly of Turbine Valves
 
Conditions Found

Turbine was at standstill upon arrival.  The control valves were intact and the reheat valves cover nuts were 
loosened.  The MSV cover nuts were loosened and the control servo linkage was disconnected. The NRVs were 
intact.  Hydraulic oil was shut down and tagged out.

Work carried out

UPPER AND LOWER CONTROL VALVES

#1

· This valve was disassembled, cleaned and inspected with no issues found. 

· The 1# valve was remounted and returned for service.

#2

· This valve was disassembled, cleaned, and inspected. 

· Dimensional checks revealed a worn stem and worn bushings.  

· A new valve disk, connecting pin, stem, and crosshead bushing were brought from stores and 
assembled.  

· This valve was made ready for service with no other issues to note.

#3

· This valve was disassembled, cleaned, and inspected.  

· Dimensional checks proved that the stem to bushing clearance was out of tolerance.  

· A new crosshead bushing and stem bushings were installed and made ready for service.

#4

· This valve was disassembled, cleaned, and inspected.  

· The crosshead bushing showed excessive clearance.  

· A new crosshead bushing was brought from stores and installed.

· The 4# valve was remounted and returned for service.

DD-NLH-040, Attachment 1 
Page 35 of 409, Isl Int System Power Outages



abcd HOLYROOD 1
FSRG015121 10.08.2012

11 / 40

#5

· This valve was disassembled, cleaned, and inspected.  

· Dimensional checks revealed worn stem and bushings.  

· A new valve disk, connecting pin, stem, stem bushings, and crosshead bushing were brought from stores 
and assembled.  

· This valve was made ready for service with no other issues to note.

#6

· This valve was disassembled, cleaned, and inspected with no issues found.

· #6 valve was remounted and returned for service.

Control Valve Cam shafts upper and lower

· The cam shafts were found to be in good condition after cleaning.  

· Inspections and dimensional checks only revealed one set of DU bearing out of tolerance.  

· The DU bearings for one roller were brought from stores and installed.  

· All dust cover seals for the camshaft bearing were replaced at this time.  

· Rack and pinion gearing was lubricated after assembly.

Springs and Spring Cans

· All six sets of springs were cleaned and MPT inspected for defects.  

· Minimal  erosion or wear was noted.  

· Springs were painted for protection against rust.

BLOWDOWN VALVE

Valve was disassembled, cleaned, inspected, and dimensioned.  No issues noted.

The valve head was not disassembled.  A water leak check was performed on the bypass valve with good results 
with no leakage.  Dismantling the valve head to examine the bypass valve seat and head could have damaged 
the valve and the bypass seat and stem head.  This component is very difficult to remove and reuse existing 
parts.

INTERCEPT VALVES

Left Valve

The interior of the body was magnetic particle tested.  An indication was noted at the top of the anti-swirl 
vane.  The indication was in the weld metal and was ground out.  Another small indication was drilled at the 
end of the indication forming an arresting hole.  The cover bolting was UT tested with no anomalies noted.

Valve was disassembled, cleaned, and inspecte.  Dimensioning shows that the clearances between the stem 
and valve are acceptable.  The lever arm bearings are in good shape with no issues.  

The intercept control valve seat was in acceptable condition.  The intercept stop valve was disassembled and 
dimensioned.  The stem seal was dye pen checked with good results.  The stop valve was lapped to the 
valve body seat for proper seating with the stop valve disk.  The intercept control valve was disassembled 
and dimensioned.  The stem and bushing are nearing the upper limit for clearance and should be replaced at 
the next scheduled outage.

The left valve was completely assembled and made ready for service.

Right Valve

The valve body was magnetic particle tested and visually inspected with no indications noted.  The cover 
bolting was UT tested with no anomalies noted.

During disassembly of stop valve, the anti-rotation pin hole in the stem was damaged in the stop valve.  It 
was not possible to cross drill a new hole for this stem so a new stem was brought from stores and made 
ready for service.

Dimensioning shows that the clearances between the new stem and valve were acceptable.  The lever arm 
bearings are in good shape with no issues noted.
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The intercept control valve was disassembled and inspected.  Clearances in the bushing and stem are 
nearing the maximum tolerance and should be corrected at the next scheduled outage.  The intercept control 
valve seat was in acceptable condition.

The stop valve disk was lapped to the valve body seat for proper mating.

The right side intercept valve was assembled and made ready for service with no issues noted during 
assembly. 

HP MAIN STOP VALVE

Cover Bolting

The cover bolting was UT examined; findings showed no indications.  The bolting was made ready for 
service.  During disassembly, three nuts had to be cut off.  At assembly, the new nuts would not screw onto 
the old studs.  The bolting has exceeded the predictable lifespan.  The treads have deformed and will no 
longer easily go on for assembly.  

Valve Body

The valve body was magnetic particle tested.  Indications were noted concerning the anti-swirl vane.  Two 
crack indications were noted on the vane, one on each side of the vane.  They were near the top of the vain 
but not connected to the weld area.

Valve Stem

Dimensioning of the valve stem run-out checks showed the stem was bent on the valve end.  Run out was 
noted to be 0.020”.  A new stem was received from stores and put into service with no issues.

Pressure Seal Head

Clearances at the pressure seal head bushing and stem were excessive at 0.025”.  A new bushing with 
oversize material on the OD of the bushing was brought from stores and made ready for service.  The stem 
seal was in good shape and was not renewed.  Blue contact check on the steam seal was acceptable.

Valve Disk

The MSV seat was lapped to acceptable contact. The bypass seal and the 3  plugs were lapped to 
acceptable contact.

NON RETURN VALVES

NRV 101 600psi

This valve was dye pin checked.  Checks revealed cracks in the valve body.  A new valve body had been 
ordered for Unit 2 last year.  The new valve body was prepped and made ready for service.  Studs from the 
old valve body were removed and used on the new valve body.  The old spindle and both packing glands 
were reused on the new valve body.  The disk to seat blue check was satisfactory.

NRV 102 300psi

This valve was disassembled and inspected.  New packing and seals were installed.  A blue contact checked 
revealed acceptable results. 

NRV 103 150psi

This valve was disassembled and inspected.  New packing and seals were installed.  A blue contact checked 
revealed acceptable results

NRV 104A 150psi

This valve was disassembled and inspected.  New packing and seals were installed.  A blue contact checked 
revealed acceptable results.

Note:  Blue contact was verified by this author, but the confirmation photo was lost.

NRV 104B 150psi

This valve was disassembled and inspected.  New packing and seals were installed.  A blue contact checked 
revealed acceptable results.

Note:  Blue contact was verified by this author, but the confirmation photo was lost.
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NRVs 106 and 109 150psi

These valves were disassembled and inspected.  New packing and seals were installed.  A blue contact 
checked revealed acceptable results.

NRV Valve Air Operating Cylinders

All seven air operating cylinders were in poor operating condition.  They were all dismantled, cleaned, 
inspected, and dimensioned.  After cleaning and dimensioning, the operating cylinders were tested on the 
work bench.  The ‘O’ rings and gaskets were replaced with new rings.  It was noted that all of the air 
actuators are heavily rusted and should be replaced.  The actuators were assembled and made ready for 
service.
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RECOMMENDATIONS

· Replace all parts used on this outage.  Parts used list is included with report.

· Recommend to acquire services for mobile machining company to drill out the studs on the combined reheat 
valves and the main stop valve and replace all studs.  

· Replace all nuts on the combined reheat valves and main stop valve.

· Replace all of the NRV air operated actuator springs on each NRV.  Rust has eroded the springs.  The 
springs no longer have the specified spring rates.

· Monitor the NRVs for proper operation as a preventive maintenance program

· Monitor water content in air supply to NRV actuators as a preventive maintenance program.

· On the main stop valve the as found and as left gap clearance between the valve body and the valve cover is 
nearing 0.000”.  This gap should not be metal to metal tight.  Metal to metal tight could mean that the spiral 
wound gasket is not correctly crushed.  Before the next outage it is recommended to contact ALSTOM 
Engineering for the correct gap between the cover and the valve body.  

· This would be a good opportunity to replace all of the studs on the main stop valve and machining the valve 
body to allow for proper cover to valve body gap.
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ENCLOSURES
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8.1.3. Disassembly, Inspection and Reassembly of Generator
 

Disassembly

During disassembly as found readings were taken on the fan tip clearances and radial rotor positions.  An “as 
found” coupling alignment was recorded and found to be acceptable.

One of the fiber winding cover support studs was damaged during disassembly.  New studs were ordered and 
installed.

The collector end end shield horizontal joint dowels were found to be bent when they were removed.  The tops of 
the dowels were mushroomed from being driven in.  New dowels were ordered and installed during reassembly.

Please refer to the generator specialist report for results of the inspection and testing of the generator stator and 
generator field.

Inspection

Electrolysis was found on the #4 journal.  The journal was found with oxidation where the grounding brushes 
make contact.  One of the brushes was found with a loose spring.  The grounding brush rigging was replaced 
with new.  The journal area was cleaned to allow good contact at the grounding brushes.  See IIR Gen001 in the 
enclosures that addresses this finding.

The seal oil system was found to be very dirty.  Sludge was found in the hydrogen seal casings, grooves, and 
return lines.  The system was found to be very dirty.  IIR Gen002 addresses the seal oil system condition.

The hydrogen seals were found with light scoring.  The diametrical measurements taken indicate that the seals 
were out of tolerance and should be ordered for the next major outage.  It is recommended to send the hydrogen 
seal casings and rings to a vendor such as RPM to be refurbished during the next major outage.  The seals were 
blue contact checked to the hydrogen seal casings and lapped to achieve 100% contact.

The inner oil deflector at #4 and #5 bearings were found to be out of tolerance.  Oil seals were not available on 
site for replacement.  Seals should be ordered and sent to site.  The seals should be installed and machined to 
size during the next major outage.

The hydrogen seal casing oil deflectors were found to be worn and out of tolerance.  IIR Gen005 in the 
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enclosures addresses the worn seals.

A back of core and bellyband inspection was performed.  The front bellyband was found with greasing.  No 
clearance was found between the bellyband and the key bars.  The bolts were re-torqued to specification.  The 
nuts turned approximately ¼ of a turn during tightening.  The bellyband should be monitored during future 
inspections and tightened if the condition worsens.  Refer to IIR Gen004 in the enclosures.

The collector rings were found to be 0.006” and 0.007” out of round.  The groove depth was found acceptable.  
IIR Gen003 in the enclosures section was submitted, and it was recommended to machine the collector rings on 
turning gear and polished at full speed.

The bushing box was opened and cleaned.  Viscasil was added to the bushings by the plant electricians.

The generator bearings showed signs that indicated a lot of time on turning gear with dirty lube oil.  The 
dimensional measurements were within acceptable limits.  See bearing clearance data sheet in the turbine report.

The generator grounding straps were inspected at the 4 point on the generator stator.  The straps were found in 
good condition and the connections were found tight.

Reassembly

During reassembly, the step of the vertical joint of the hydrogen seal casing was adjusted to be within 0.0015”.  
The weight of the rotor was taken off from the bottom end shield while the upper and lower end shields were 
bolted together.  The weight of the rotor remained off from the bottom end shield while the upper and lower end 
shields were bolted together.  Once the vertical step joint was adjusted, the horizontal and vertical joints of the 
end shields were bolted final and the generator rotor was set into the bearings.

The inner oil deflectors were installed and set per procedure.  Clearances on the bottoms were set at 
0.005”/0.006” and even side to side.

The H2 seal casings were installed and bolted.  During the assembly of the CE H2 seal casing, the seal casing 
was found to be grounded.  Seal casing was removed, cleaned, and reassembled.  The final megger was good.  
Once the casing was lock-wired final, a final megger was completed and found the seal casing was good.

At final installation of the T4 and T5 bearings, bearing twist and tilt checks were performed and corrected as 
required.  Plant I&C connected all instrumentation.

The T4 and T5 outer oil deflectors were set at 0.005”/0.006” on the bottom and even side to side.

The T4 and T5 bearing rings and covers were installed after the start of the air test so that a visual inspection 
could be done on the H2 seal casings once the air test had started.

Following reassembly of the generator and unit on turning gear, the collector rings were ground by Ontech 
Machining to “re-round” the collector rings and remove the 0.007” out of round.  The shaft grounding brush area 
could not be machined at this time as the compound was too large to fit into the space.  This area was strap 
lapped while on turning gear to improve the contact area.  The following are the as measured ring sizes, as 
recorded by OnTech, and the as finished sizes of the inboard and outboard rings.

Inboard Ring

As Found: 13.310" / 13.316"

As Finished: 13.279" / 13.279"

Outboard Ring

As Found: 13.275" / 13.263"

As Finished: 13.238" / 13.2385"

Centerline Key clearances at reassembly:  

TE L/S = 0.005"

TE R/S = 0.006"

CE L/S = 0.002"

CE R/S = 0.002"
  

9. Work carried out internal
 
Nothing to report
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10. Open Items
 
Nothing to report
  

11. Open Items internal
 
Nothing to report
  

12. Instruments and tools internal
 
Nothing to report
  

13. Spare parts

Unit / Component HOLYROOD 1 / Steam Turbine

Type of spare part Used spare parts / material

No. Description Part Number Total Replaced Remarks

1 Packing springs 3 3 packing springs 
rows 31 and 32

2 Horizontal Joint Stud 1 1 Horizontal Joint 
stud number 40

3 Nut 1 1 Nut for Horizontal 
Joint stud number 
40

4 Cross Over Gaskets LP side 4 4 LP Hood cross 
over gaskets

5 Cross Over Gaskets IP Side 2 2 IP Flange Cross 
Over Gasket

6 AC Lube Oil Pump shaft 1 1

7 Impeller nut 1 1 AC Lube Oil Pump

8 Main Steam Inlet Gasket 1 1
  

14. Software backup and data
 
Nothing to report.
  

15. Feedback and experiences internal
 
Nothing to report
  

16. Sales opportunities internal
 
Nothing to report
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17. EHS Internal

Event Reporting

Explication: This section is used to identify and track EHS events during fieldservice activities. Please identify 
every event which you have reported during your mission. It is your duty to report every EHS relevant 
observations directly to the local responsible person (site management; EHS manager; ...). The event report itself 
is not transmitted via eFSR due to legal and privacy aspects.

No. Date Type of 
Event

Short Description Event reported to

1

Preventive Actions

Explication: This section is used to identify and track EHS preventive actions. Please identify the main actions 
you have taken to prevent accidents and incidents during your mission. 

No. Date Type of 
Action

Short Description Preventive Actions 
reported to

1

  

18. Competitor activities internal
 
Nothing to report
  

19. FSI internal
 
Nothing to report
  

20. NCR internal
 
Nothing to report
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21. Appendix
 

Unit / 
Component

HOLYROOD 1 / HP Outer Shell

Appendix No. 1

Description Outer shell removal
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Unit / 
Component

HOLYROOD 1 / LP Hood

Appendix No. 2

Description LP Hood removal
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Unit / 
Component

HOLYROOD 1 / HP.IP Inner cylinder

Appendix No. 3

Description HP/IP Inner cylinders prior to removal

Unit / 
Component

HOLYROOD 1 / LP

Appendix No. 4

Description LP Inner cylinder prior to removal
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Unit / 
Component

HOLYROOD 1 / HP Lower Nozzle

Appendix No. 5

Description Lower Nozzle

Unit / 
Component

HOLYROOD 1 / HP Lower Nozzle

Appendix No. 6

Description Lower Nozzle Plate
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Unit / 
Component

HOLYROOD 1 / HP Upper Nozzle Plate

Appendix No. 7

Description Upper Nozzle Plate

Unit / 
Component

HOLYROOD 1 / Upper Nozzle Plate

Appendix No. 8

Description Upper Nozzle Plate
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Unit / 
Component

HOLYROOD 2 / HP/IP/LP rotor

Appendix No. 9

Description Rotor removal
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Unit / 
Component

HOLYROOD 1 / H2 Detraining Tank

Appendix No. 10

Description Debris from H2 detraining tank during oil flush
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Unit / 
Component

HOLYROOD 1 / T4/T5 Bearing Drain enlargement

Appendix No. 11

Description Debris from Bearing Drain enlargement during oil flush
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Unit / 
Component

HOLYROOD 1 / Cuno filters

Appendix No. 12

Description Cuno filter that was in service
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Unit / 
Component

HOLYROOD 1 / Cuno Filters

Appendix No. 13

Description Cuno Filters that were in service
  

Unit / 
Component

HOLYROOD 1 / T1 Bearing Lower Half

Appendix No. 14

Description Lower Half T1 Bearing
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Unit / 
Component

HOLYROOD 1 / T2 Lower Half Bearing

Appendix No. 15

Description Lower Half Bearing
  

Unit / 
Component

HOLYROOD 1 / T3 Lower Half Bearing

Appendix No. 16

Description Lower half bearing
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22. Appendix internal
 
No item included
  

23. Enclosure

No. 1

Description Turbine Test Certs

Reference Number

Pages 44
  

No. 2

Description Steam Turbine IIR

Reference Number

Pages 7
  

No. 3

Description Valve Certs

Reference Number

Pages 22
  

No. 4

Description Generator Test Certs

Reference Number

Pages 7
  

No. 5

Description Generator Interim Inspection Reports

Reference Number

Pages 13
  

No. 6

Description TEAM NDE Inspection Report

Reference Number

Pages 16
  

24. Enclosure internal

No. 1

Description Steam Turbine and Valves I&T Plan

Reference Number

Pages 31
  

No. 2

Description Generator I&T Plan

Reference Number

Pages 8
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 Test Certificate 

Title 

Coupling Alignment 

Coupling: 	 19/GRA4 
Sweep Diameter: 

Indicator Mounted on: 	Gtt.t. 

Reading: 	 Li' 

AiilAk 

VI 
Alignment Readings 

Position Top Right Bottom Left 

Rim (Mils) 
0 — .006 .... OW -- .0o15 

Face 0° 

Face 90° 

Face 180° 

Face 270° 

Average W5.1 945.5 194.2 (igti.6 
Relative 

Check Face Rim 

Top + Bottom = 

Right + Left = 

Difference = 

Test Decision 
(as required/acc. to specification) 

Accepted* Rejected* Unit/System Narre 
 

"a ribi GerlfeCt*ISAINA-iNI 	UNI 1' NC-Report* Rework* 
NCR No • Part Text 	 JJ3 

LP 6-et., 	1't; 	,news 	AS grid 
Quantity 

Checked by" 

G. L.-141l%H 

Part Idnr Rev. Power Station Designation 

Approved by" 

iV (..0 

18 T Plan ID Rev. Test Step Material Test No 

Authority / 	stome Order No. Factory Order 

A LSTOM 
Sheet No. 

1 
No. of Sh. 

4 
Document No. 

UTGS 623112 
Rev. 

- 

• Mark/Fill in if applicable " Name / dept. I date I initials 
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Data: 

A - E Joumals 

Test Certificate Coupling Alignment 

Order No. Unit / System Name Factory Order 

Title 

Coupling: 	LP (6-et4 

Turb end 	 Left Side 

B

I 	

D 

Big 

90*  

Fig. 1. 

NOTES: 
(1) For radial runout set indicator to read 

"0" ar the number 1 position. 
(2) Mark positions 1-8 to agree with 

factory stamped degree marks on rotor 
as shown on Fig. 1. 

Coupling Runouts 

Position Number 
1 2 3 4 5 6 7 8 1 

Area Indicated 0° 45° 90° 135° 180° 225° 270° 315° 0° 
tTE Journal 	 A . COO .lb01 .00I , 600 . Obb 
TE Cplg. Periphery 	B A.:00 - .WI .002 .0015 , bob 
GE Cplg. Periphery 	D .000 -.000S -.op' -sec is , Obo 
GE Journal 	 E ,000 .000 -.boo - . to I •000 

Differential Runouts 

Cplg. Periphery 	B - D 

Fig. 2. 

Maximum Runouts 

Area Indicated 
Data 

Check 
TIR 

Runout 
TIR 

Check 

TE Joumal 	 A 

TE Cplg. Periphery 	B 

GE Cplg. Periphery 	D 

GE Journal 	 E 

ALSTOM 
Document No 

UTGS 623112 
Sheet No.  

2 
No of Sh 

4 
Rev 

Gen End 

E 

Brg 

Maximum Differential Runouts 

Max. 
Diff. 

Diff. 
Check 

Journals 	A - E 
Cplg. Periphery 	B - D 

A 
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 Test Certificate 

Title 

Coupling Alignment 

Coupling: 	 LP/GEN 

Sweep Diameter: 

Indicator Mounted on: 	Gb•1  

Reading: 	 LP 
0 

Alcilii  
-2 Mil - to 

- 

*50 

I 

- (0 

Alignment Readings 

Position Top Right Bottom Left 

Rim (Mils) 0 - .NO - . o to -. 00 2. 
Face 0° 100 (049 (0 Cr/ GRI 

Face 90° Gq9 Gig (A ? log g 
Face 180° 100 100 GYI (949 
Face 270° 100 09 100  G CtCI 

Average (aft .15  oct Co 99 08:85 
Relative 

Check Face Rim 

Top + Bottom = 

Right + Left = 

Difference = 

Test Decision 
(as required/am, to specification) 

Accepted* Rejected* Unit / System Name 

4,10., 	U.Nt 1 	i- ViolLiecoA Ge .4 e 0.04....% S 4- NC-Report* Rework* 
NCR No.' Part TeX*,  

L91611%4 Coupl f 	 A sseivtlis 
Quantity 

Checked by 

il/. CX:rCortip, f4 

Part !do? 	 1 Rev. Power Station Designation 

Approved y.' 	 el  
S 10 .45"r— 

18T Plan ID Rev. Test Step Material Test No. 

Authority / 11Cuirner" Order No. Factory Order 

A LSTOM 
Sheet No. 

1 
No. of Sh. 

4 
Document No 

UTGS 623112 
Rev. 

- 
Mark/Fill in if applicable " Name / dept. / date / initials 
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A 

Brg 

E 

90°  

Brg 

:1 I 
Eb  

—J w 

Maximum Differential Runouts 

Max. 

Diff. 

Diff. 

Check 
Journals 	A - E 

Cplg. Periphery 	B - D 

Title 

Test Certificate Coupling Alignment 

Coupling: 	1.-P/6 644  
Data: 	 .141.1117)  

o ' 

	 Turb end 	 Left Side 
	

Gen End 

NOTES: 
	 Rg. 2 

(1) For radial runout set indicator to read 
"0" ar the number 1 position. 

(2) Mark positions 1-8 to agree with 
factory stamped degree marks on rotor 
as shown on Fig. I. 

Coualinn Runouts 

Position Number 
1 2 3 4 5 6 7 8 1 

Area Indicated 0° 45° 90° 135° 180° 225° 270° 315° 0° 

TE Journal 	 A 0 C) 0 C) CD 
TE Cplg. Periphery 	B 0 C) + I 4- I 0 
GE Cplg. Periphery 	D C) 0 4 . yz. + 3/4 b 
-GE Journal 	 E 0 412_ o CD 0 

Differential Runouts 

Journals 	 A- E 0 4-6 'A i o o 0 

Cplg. Periphery 	B- D 0 0 4 ' 4i +'M 0 

Maximum Runouts 

Area Indicated 

Data 

Check 

TIR 

Runout 

TIR 

Check 

TE Journal 	 A 

TE Cplg. Periphery 	B 

GE Cplg. Periphery 	D 

GE Journal 	 E 

Unit / System Name Factory Order Order No 

Sheet No .  

2 
No of Sh 

4 A LSTOM 
Document No. 

UTGS 623112 
Rev. 
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Title 

Test Certificate 

Coupling LP GEN 

Bolt Effective Length 

Required Stretch  . 02_0  

Coupling Bolt Assembly 

llf _SSr-v-N,Nr2)./  

= 1.5 x Effective length 

BOLT NUMBER RELAXED LENGTH FINAL LENGTH TOTAL STRETCH 

1 14.509 19.525 , 617 
2  19,4VS" r9.(46ti .619 
3 

11.535 ft. SS.5 , 021) 
4  19. LtOG 19.425 ,019 
5 19 'St/ 19.537 , 026 

6 19, 52-0 19. 5 39 , OF? 
7 rie SIL 11. 535 . 019  
8 

19.5 1 0 19. 53 i , 02.1 
9 19/417 0, SD? ,D22 
10 19, 522 19, 92 . b2b 
11 19, 5,a0 l'i. 590 , 026 
12 19.50 1 19, 5 23 .020 
13 

14 

fIe14.,,kc& --1-Pf\xe.4 LAD4t. Microw•41-e.e. 	%"4 	CSfA 	OT`i 

42-Nti4 COIA91.111 knoli-s toe. •niocl. or,eirASLA.e,-(.c S LA 

Factory Order Unit / SysteV4ame 

LP (6-EN Cc*. p1Aor  
A LSTO M 

Order No. 

No of Sh 

2 
Document No. 

UTGS 623111 
Sheet No .  

2 
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2

 Test Certificate 
Tate 

Rotor Positions and Bridge Gauge Reading 
,, 

rs F-oLAN -6 

LHS 	 RHS 
I 	 I 

I 	 I 
X 	 X 

1 

BOT 

DATE BEARING # LHS BOT RHS BRIDGE GAUGE 

1 2.115 2.251 2.321 
2 

S. 312 5.359 5. 311 
3 5.S10 5.SS2 SA5'2_ 
4 

5 

6 

Unit / System Name Order No. Factory Order 

A LSTOM 
Sheet No. 

2 
No of Sh. 

2 
Document No. 

UTGS 623110 
Rev 

- 
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►  

LHS RHS 

a 

S 

z 

o ; 

Unit I System Name Factory Order Order No 

Title 

Test Certificate Rotor Positions and Bridge Gauge Reading 

fr4AL 
4 

BOT 

as 

DATE BEARING # LHS BOT RHS BRIDGE GAUGE 

1 2.295 2.2.50 a 328 
2 5.311 5.351 5, Si 1 
3  5 211 S.25g S. ar3 
4 

5 

6 

A LSTOM 
Document No. 

UTGS 623110 
Sheet No.  

2 
Rev No of Sh. 

2 
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 Test Certificate 

Title 

Diaphragm Clearance Instructions 

' As FOcA.Nb''  

ROTOR ROTATIONAL POSITION DURING CLEARANCE CHECKS 

NUMBER 	ON COUPLING RIM AT 12 O'CLOCK 

Note 1: Left & right is as 

Note 2: Clearances are 

Note 3: Dimension stamped 
vertical face to the 

Note 4: Columns without 

viewed from front 

to be recorded with 

on bearing 
nearst thrust 

titles are for field 

K--1 

--‘, 

R 	 

bracket 
collar 

of turbine looking 

rotor pushed 

is the average 
face. 

computations. 

4---  

toward 

toward 

SPILL 
STRIP 

distance 

thrust 

the generator. 

bearing. 

from HP Head 

►  

	• 

„,---"- 

1/_// 

 	E 

--) 

Test Decision 
(as required/ace. to specification) 

Accepted* Rejected* Unit! System Name 

Holyrood Generating Station Unit 1 NC-Report* Rework• 
NCR No.* Part Text 

HP/IP & LP Turbine Clearances 	- 
Disassembly 

Quantity 

Checked by 

G. LA \kin.4 
Part Idnr Rev. Power Station Designation 

Approved br .  

(/ito rn 	 C  

I & T Plan ID Rev. Test Step Material Test No. 

Authority Order No. Factory Order 

A LSTOM 
Sheet No. 

1 
No. of Sh. 

3 
Document No. 

UTGS 623116 
Rev. 

- 

Mark/Fill in it applicable ** Name dept. / date / initials 
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Test Certificate Diaphragm Clearance Measurements 

Fotki,A.b` i  

LEFT SIDE 

Stage 
Number 

7  
' 

K L E F 

1 .152 
2 .124 .115 
3 .098 .080 .680 .488 
4 .090 .090 .680 .493 
5 .092 .098 .645 .505 
6 .102 .089 .523 .550 
7 .090 .097 .555 .555 
8 .080 .093 .568 .525 
9 .088 .106 .237 .537 

10 - - - - - 
11 .180 .490 .580 
12 .176 .175 .505 .565 
13 .205 .210 .487 .635 
14 .210 .208 .555 .490 
15 .227 .214 .557 
16 - - - - - 
17 .220 .225 .488 .568 
18 .280 .331 .693 

5T .512 
4T .348 
3T .392 
2T .458 
1T .371 
1G .355 
2G .410 
3G .457 
4G .412 
5G 

Order No. Unit System Name Factory Order 

Holyrood Generating Station - Unit 1 
Sheet No.  

2 ALSTOM 
Document No. 

UTGS 623116 
No. of Sh. 

3 
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Title 

Test Certificate Diaphragm Clearance Measurements 

As  

RIGHT SIDE 

Stage 
Number T K L E F 

1 .170 
2 .144 .115 
3 .110 .115 .681 .494 
4 .095 .095 .625 .498 
5 .105 .100 .652 .511 
6 .095 .102 .525 .553 
7 .093 .090 .560 .554 
8 .078 .101 .570 .530 
9 .087 .104 .238 .540 
10 - - - - - 
11 .175 .475 
12 .187 .174 .490 .577 
13 .190 .203 .510 .568 
14 .165 .305 .485 .635 
15 .224 .212 .555 .490 
16 - - - - - 
17 .213 .232 .464 
18 .262 .305 .693 .496 

5T .498 
4T .400 
3T .374 
2T .433 
1T .378 
1G .375 
2G .403 
3G .467 
4G .418 
5G 

Order No. Factory Order Unit / System Name 

Holyrood Generating Station - Unit 1 
Sheet No.  

3 
No. of Sh 

3 ALSTOM 
Document No. 

UTGS 623116 
Rev. 
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2 Test Certificate 

Title 

Diaphragm Clearance Instructions 

ROTOR ROTATIONAL POSITION DURING CLEARANCE CHECKS 
NUMBER 	ON COUPLING RIM AT 12 O'CLOCK 

Note 1: Left & right is as 

Note 2: Clearances are 

Note 3: Dimension stamped 
vertical face to the 

Note 4: Columns without 

viewed from front 

to be recorded with 

on bearing 
nearst thrust 

titles are for field 

R 	 

K-1 	 

bracket 
collar 

of turbine looking 

rotor pushed 

is the average 
face. 

computations. 

SPILL 
STRIP 

toward 

toward 

distance 

the generator. 

thrust bearing. 

from HP Head 

Mk 
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►V 
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Test Decision 
(as required/acc. to specificabon/ 

Accepted* Rejected* Unit / System Name 

Ikl fLond GessItect. 	gALN 	WV i I NC-Report* Rework* 
NCR No.* Part Text 

RPIIP 't LP CleAtAixes — ASSer."44 
Power Station Des laahon 

Quantity 

Checked by 

Cr. LA,11 op.; 
Part 	nr 	. Rev. 

Approved br 
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I & T Plan ID Rev. Test Step Material Test No 

Authority / Customer"' Order No. Factory Order 
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Status 
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Dept Document No 
	

Type Rev. 
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QC 

We reserve all rights In this document and in the information contained herein. Reproduction, use 
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Unit / System Name Factory Order Order No 

Test Certificate 
Tale 

Diaphragm Clearance Measurements 

RIGHT SIDE 

Stage 
Number T K it L E F 

1 I Sct 

2. 141 
3 M 
4 luS ioci 
-5 Ill III- 
c 101 I i Li 
—I k 04 1 05 
8 091 116 
9 094 1 i Y 

1 I 194 )93 
1 Z 194 16(e 
13 ?S 21 1 
iq 21 1 

-2-0(' 
15 231 21) 
11 234 2- 1(P 

1 b aL5 31(1 

!z4 
a o  

as 

az 

E 

A LSTOM 
Document No .  

UTGS 623116 
Sheet No 

3 
Rev No of Sh. 

3 
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Title 

Test Certificate Diaphragm Clearance Measurements 

LEFT SIDE 
PiNvat ' 

Stage 
Number 

T K L E F 

5T SIR 
4 1-  (-13k 
3T qui 
2_1" q61 

il" 3 V4 
1G- 3G6 
2G Lia, 
36- ("sc. 
46- LH/ 

56- 

Unit / System Name Factory Order Order No 

Sheet No. No of Sh .  

ALSTaM 
Document No .  

UTGS 623116 
Rev 
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Title 

Test Certificate Diaphragm Clearance Measurements 

RIGHT SIDE 
Pim A-I 

stage 
Number 

T K R E F 

51-  5 0 9 
4-1-  Cl IG 

31-  30 
2.1" Y59 
IT 39g 
1 G 3 -71 

2G 403 
36. 46.3 
4G. q 1  i 
56- 

Unit / System Name Order No Factory Order 

Rev No of Sh Sheet No Document No .  

UTGS 623116 ALSTOT 
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 Test Certificate 

Title 

Seal Segment Clearance Measurement Instructions 

TURDIHE 	 GEIMRATOR 	 TOP 
END MB -1-  ---..  

3 

I 	 \ 

X 1 

HT 	 \ 
—--- 2irt 	,  I 	LEFT 	1 	 5 -)- MGM' - 

141  
k
k. 

I__.;
L 	

v. . 	b / 
--L 	 ,x 

) 	

0,..

^-..... 	--- 
1 	, _i- 	 4_ 

W 	 BEALS 	 OTTOM  

STEAM 

.1001T 	 FIG 3 	 FIG. 0 

JOINT 

\----------/ 

FIG 1. 	 FIG 2 

Notes For Checking Packing Clearances 

1. Each ring must always be held against the steam seal side of the neck of the packing ring when checking 
clearances. The packing assembly drawings should be checked to be certain which side of the packing is 
the steam seal side. 

2. The rotor must be blocked away from the generator as far as thrust allows when checking clearances. 

3. The "X" clearance is always on the side of the packing long tooth toward the turbine end of the turbine 
and "V" is the clearance on the side of the packing long tooth toward the generator. The clearance is the 
minumum distance at the point measured. 

4. The packing assemblies are numbered starting from the turbine end of the machine and working toward 
the generator. The packing rings in one assembly are also numbered from the turbine end of the assembly 
working toward the generator. When recording measurements for steam packing, fill in packing and ring 
column with packing assembly number first, followed by a dash, then the ring number. In this instance the 
diaphragm stage columns will be left blank. When recording measurements for diaphragm packing, the 
packing and ring number column will be left blank. 

5. Prior to packing segment removal, measure and record the radial clearance, left and right sides, between 
packing ring and rotor at points 1 and 5 (Fig. 4). The radial clearance should be taken on a short tooth. 

6. After ring segment removal, measure and record the tooth height (Figs. 1 and 2) on an 8-point check (Fig. 
4). Each segment must be measured at some point on the segment so that the points are equally spaced as 
shown in Fig. 4. 

7. The height measurement can be made to either long or short tooth, whichever comes first from side of 
segment. Slant tooth and in-line straight tooth rings can be measured in the same manner (Fig. 3). 
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Title 

Test Certificate Seal Segment Clearance Measurement 

rA5 FOud•ab'  

Location Fig. 

# 

Actual Axial 
(Left) 

X 	1 	Y 

Actual Axial 
(Right) 

X 	Y 

Expected Radial 

Left 	- 	Right 

Actual Radial 

Left 	- 	Right 

R1 

R2 
, 
1 

. 

. .027  ! .015 

R3 .015 - .014 

R4 
: , .017 1 .015 

R5 .020 I .014 

R6 . 
i .020 1 .015 

R7 .016 , .013 

R8 . 
, 

.017  I .030 

R9 
. 

.020 : .015 

R10 
i . 

. : - .020 I .025 

R11 .020 - .015 

R12 . 
1 , 1 .023 I .019 

R13 , .018 - .017 

R14 I I .023 I .017 

R15 .034 i .041 

R16 .237 i .152 .235 .155 ' .033 I .030 

R17 .221 : .166 .233 .158 .035 : .061 

R18 .230 .167 .230 i .162 .032 I .065 

R19 .210 : .164 .238 .162 .036 : .026 

R20 .213 i i .151 .225 1 .152 . , 
. 

1 
.032 I .036 

R21 .218 .160 .226 - .152 .032 .021 

R22 .065 : .015 

R23 . : , .041 .033 

R24 .037 .027 

R25 , : . .017 . 015  . 

R26 .021 : .010 

R27 1 .030 .100 

R28 .027 . .016 

R29 
. 

• ' 
:  .025 : .025 

R30 . . .025 , .020 

R31 

R32  

R33 

R34 . .010 n .025 

R35 I .010  .015 

R36 .009 .020 

Unit !System Name 

Holyrood Generating Station Unit 1 
Order No. 

Sheet No.  

2 
Document No. 

UTGS 623103 
No. of Sh. 
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Factory Order 
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Title 

Test Certificate Seal Segment Clearance Measurement 

AS Povo4 1  

R37 .005 .036 

R38 .005 .045 

R39 .037 

R40 .002 .045 

R41 .009 .035 

R42 .011 .038 

R43 .016 .048 

R44 .014 .040 

R45 .015 .045 

R46 .015 .030 

R47 .009 .028 

R48 .009 .045 

Unit / System Name Factory Order 

Holyrood Generating Station Unit 1 
Order No. 

Sheet No. 
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Document No. 
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No. of Sh. 
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Rev. 
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Test Certificate 
Title 

Seal Segment Clearance Measurement Instructions 

TURBINE GENERATOR 
-............,.......-....... 

WEAN 
JOINT 

BOTTOM 

1 OP 

ll  
slow 

7 

FIG 4 

ring when checking 
side of the packing is 

checking clearances. 

end of the turbine 
The clearance is the 

and working toward 
end of the assembly 

in packing and ring 
In this instance the 

packing, the 

and right sides, between 
on a short tooth. 

on an 8-point check (Fig. 
are equally spaced as 

first from side of 
manner (Fig. 3). 

E.TW ENO 
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Checking 
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.- N. -__—__.i 

1 Pt; 3 

Packing Clearances 

be 

at 

must 

The packing 

clearance 

assemblies 

columns 
ring number 

measurement 

always 

packing 
generator. 

assembly 

segment 

be held 
assembly 

blocked away 

is always 
on the 

the point 

are 
rings 

will be 
column 

at points 

removal, 
be measured 

can 
and in-line 

ST EAM 

JOINT 

1. Each ring 
clearances. 
the steam seal 

2. The rotor 

3. The "X" clearance 
and "Y" is the 
minumum distance 

4. The packing 
the generator. 
working toward 
column with 
diaphragm stage 
packing and 

5. Prior to packing 
packing ring 

6. After ring 
4). Each segment 
shown in Fig. 

7. The height 
segment. Slant 

FIG I 

must 

side. 

must 

The 
the 

packing 

and rotor 

segment 

4. 

tooth 

When 

removal, 

F tG 

on 
side 

in 

1 and 

be 

2 

Notes For 

measured. 

numbered 

number 
left 
will 

measure 

straight 

against the steam seal side of the neck of the packing 
drawings should be checked to be certain which 

from the generator as far as thrust allows when 

the side of the packing long tooth toward the turbine 
of the packing long tooth toward the generator. 

starting from the turbine end of the machine 
one assembly are also numbered from the turbine 

recording measurements for steam packing, fill 
first, followed by a dash, then the ring number. 

blank. When recording measurements for diaphragm 
be left blank. 

measure and record the radial clearance, left 
5 (Fig. 4). The radial clearance should be taken 

and record the tooth height (Figs. 1 and 2) 
at some point on the segment so that the points 

made to either long or short tooth, whichever comes 
tooth rings can be measured in the same 
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Fig. 
Location 

Expected Axial 

X 	Y 

Actual Radial 

Left 	Right 

Expected Radial 

Left 	Right 

Actual Axial 

X 	Y 

12,11 

Seal Segment Clearance Measurement 

Oa) o IG 
0 1 -1 014 
02_0 011 
0201 (.3 L 
02.1 OIL 
011 1 011 
011 0 3b 
011 	2_1(0 
022. 02.8 

Test Certificate 

Ch 

i ]  
aE 
21: 
F; 

11,1 

iZt 

CZ3 
Q4 
R.5 

k.`) 
2.10 

1 
iZtl 
ale 

a u  
a 

Zap, iso 
2-2.b t 70 
210 1 65 
2-1S 	1(010 
21b 1 1 Sb 
lzt I too 

033 030 
OSS 01sb  
05210(0S 
01(0  01b 
032 o38 
630 02, 

Title 

RIZ 
	

02,5 02.0 
R.13 
	

018 cab 
fZ14 
	

024 I 02.1 
1115 
	

035 Otto 

0(05 1 020 
?23 
	

0111 03S 
274 
	

03'7 03(3 
Q25 
92c,  
X21 
i2.28 
Q_2"t 

Q:n 

02.0;017 
021 015 
030 IN) 
(VA I 020 
01S 025 
0)-S Olb 
02(, 018  
022. 011 
02.1 OW 
010;030 

235 
	

01 5 020 
010 020 
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2 Test Certificate 
Title 

Seal Segment Clearance Measurement 

p i(',..,1 

Location 
Fig. 

# 

Expected Axial 

X 	Y 

Actual Axial 

X 	i 	Y 

Expected Radial 
i 

Left 	1 	Right 

Actual Radial 

Left 	j 	Right 

Ern O 1 tts 	1 	CD ..)NC. 

(218 1 011 	i o41 
239 j 1 1 039 
VI 0 010 ' 045 
R.4 i 0o9 	030 
(147. 1 0I5 	035 
Ri3 • . . o i8 	048 

ll i -t 016 	04b  
ti i , 015 . 043 
RA L : OZO 1 c.)36 
CL41 i . 

: 
014. 	02? 

R-4 . i oil 	1 045 i 

. 1 

. I 

1 1 
! 

r 

, 

: ! 

, 

, 1 

I 
• . • 
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1 1 
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Ball Seat Pinch Fits 
Bearing Pinch* Mils 

umber  
Bearing 
Number 

Pinch * 

71 . Obi  
7Z ,obz 
-r3 ,00-1_ 

-1zi ,0oo5 
75 , coos 

'Pinch equals wire thickness minus shim 

Shim 

Title 

Test Certificate Journal Bearings 

Inspections & Checks Code 
Ball Contact Check 	X,V X Work Carried Out 
Ball Pinch Check 	X N Not Done 
Ball Torque Check 	N NA Not Applicable 
Twist & Tilt Check 	X C See Comments 
Journal Inspection 	X V Visual Inspection 
Babbit Inspection 	X,UT,V MP Mag. Particle 
Screens & Orifices 	X UT Ultrasonic 
T/C Calib. PT Penetrant 

Bearing 
No. 

Bearing 
Type 

Turbine End Generator End Journal 
Dia. 

Vertical 
Mils 

Clearance 
Mils/In A-Dia B-Dia C-Dia A-Dia B-Dia C-Dia 

1 EL 8.014 8.015 8.010 8.014 8.015 8.0105 7.9985 .0115 1.44 

2 EL 15.036 15.037 15.023 15.038 15.037 15.024 14.999 .024 1.6 

3 EL 13.036 13.037 13.014 13.038 13.038 13.015 12.998 .016 1.2 

4 EL 13.028 13.026 13.015 13.031 13.027 13.018 12.9985 .0165 1.27 

5 EL 13.028 13.031 13.018 13.026 13.030 13.016 12.998 .018 1.4 
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Test Certificatel 
Title 

Bearing To Journal Alignment 
(For Bearings With Ball Seats) 

note 	I 
see  

. •— — 

see 
note'  ar — 

( 

( ) 

IV 

• 	• 

II 	OT 

TIIT 	1W 1W 
( IR 

It. 
lir 

R 

01 
Ill 

r 2 	 %, I _ cep not,. 

inboard 

NOTES: 
1. On most generator 
2. On hood bearings, 

ELEVATICN 

n .,...... 	_ 	 . 	 1 

VIEW 

bearings, 
the outboard 

Lit ( 	J ' t 
outboard 	 inboard 

the end leakage groove is on the outboard end 
end is set low to compensate for vacuum 

,. 1 	uuthozwd 

PLAN VIEW 

deflection 

Tilt 
Bearing 
Number OV IV OT IT Limits Actual Bearing 

Number  OV IV OT IT Limits Actual 

2  .trn_ .oa 3 8 

3 DJ 
s 

, 022. 9 

4 ,ot 8 . 013 10 

5 .019 .019 I I 

6 12 

Twist (Initial) Twist (Recheck) 
Bearing - Number  OL IL IR OR Limits Actual Bearing 

Number  OL IL IR OR Limits Actual 

1  .O0  ,06 on .oto 7 

2  ,014 ,b1S ,DIS .015 8 

3 
.011,  'OM .01 8 . Oka 9 

4 ,M0 ,o12. ,012 ,013 10 

5 /WS .0 11 .013 .012. 11 

6 12 
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 Test Certificate 

Title 

Rotor Journal Condition 

Journal #: -T-  

Note: Mark on sketch to show grooving, discoloration, carbon inclusions, or irregularities in the journal surface. 

- ----\ 

Diameter 	 4 

'7.999 
7.999 
--/A98.5 
7.999 ' 
7.99? " 
'7.99? 

, 	Diameter 
7. 

99? 

7  n 
7.-- 7.9985 ' 

7.999 '' 
-7.999 " 

" 7.999 
End 

Out of Roundness 

0° 90° Diameter Out of 
Round Maximum 0° 90° 

Minimum 

Difference 

Average 

Test Decision Accepted* Rejected* Unit /System Name 
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Diameter 
0° 	90° 

Out of 
Round 

Title 

Test Certificate 

? E. 

Journal St:  7 2.  

Rotor Journal Condition 

.Fi‘ 
If.

Eo 
os 

Note: Mark on sketch to show grooving, discoloration, carbon inclusions, or irregularities in the journal surface. 

Diameter 

5, 000  

Out of Roundness 

1 0° 90° 

Maximum 

Minimum 

Difference 

Average 

Accepted* 

NC-Report* 
Test Decision 

(as reguired/acc to specification 

NCR No.• 

Cbetbto.W 
Approved br 

anenr 
Authority / c  

A LS TOM 

Rejected* Unit / System Name 

Rework* 
Part Text Quantity 

Part ldnr Rev. Power Station Designation 

I & T Plan ID Rev. Test Step Material Test No .  

Order No.  Factory Order 

Sheet No 	No. of Sh. 	Document No . 	 Rev. 

UTGS 623108 1 1 
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 Test Certificate 
The 

Rotor Journal Condition 

Journal #: 	13 

Note: Mark on sketch to show grooving, discoloration, carbon inclusions, or irregularities in the journal surface. 

- ----\ 

Diameter 	,, 
999 

12.99„7" .., 
LzA,L3f 	" 

i 	Diameter 
q99 

/2.998 " 

12 .999 1 

If 

I7 . 	
9 

r • 	 Nr 

12.998' 
IT. 998 " 

" /2.9,9 

End 

Out of Roundness 

0° 90° Diameter Out of 
Round Maximum 0° 90° 

Minimum 

Difference 

■ Average 

Test Decision 
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Mart /Fill in if applicable 	** Name / dept. / date / initials 

Journal #:7 4 

Note: Mark on sketch to show grooving, discoloration, carbon inclusions, or irregularities in the journal surface. 

Test Decision Accepted* 

(as required/ace. to specrficatton) NC-Report• 

.el' 20) 
Diameter 

12.996 

Rotor Journal Condition Test Certificate 

NCR No Quantity Part Text 

Title 

0° 90° 

Maximum ttcrib 115`06 
Minimum t ln10 E2.186 

Difference — — 

Average 17 li 0 ( Z _coo 

Diameter 	Out of 
0° 	90° 	Round 

Unit / System Name 

7oLu •ca T4 Getmuciot Ro-oct. 
Rejected*  
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I & T Plan ID Rev .  Test Step Material Test No.  
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Document No. 
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 Test Certificate 
Title 

Rotor Journal Condition 

Journal #: T5 

Note: Mark on sketch to show grooving, discoloration, carbon inclusions, or irregularities in the journal surface. 

- 	-----\. 

Diameter 
1 	..°11 8 

. 	9. 
.cr : 

v  
i 	Z- 	 Diameter 

12 948  

498 

... 
12.998 
ti .994. 
alf8 

/2
izot98 

-9178 
End 

Out of Roundness 

0° 90° Diameter Out of 
Round Maximum 11418 t2,198 0° 90° 

Minimum 

Difference 

17498 
— 

12..118 % 
EW 

1 Imird Average 17,991 (2.559 

Test Decision 
(as reguired/acc. to specification) 

Accepted* Rejected* Unit / System Name 

Jttkre.4.3, TS 	CEme244-1-011. - -ovoik- NC-Report• Rework* 
NCR No.* Part Text Quantity 

Checked by 
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Part Idnr Rev. Power Station Designation 

Approved 
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Title 

Test Certificate Oil Deflector Clearance 

INSPECTIONS & CHECKS CODE 
Teeth Inspected )( y X Work Carried Out 
Journals Inspected AID/ N Not Done 

NA Not Applicable 
C See Comments 
V Visual Inspection 

MP Mag. Particle 
UT Ultrasonic 
PT Penetrant 

Location 
Number A-Dia 	; 

Oil Deflector 
B-Dia 	i C-Dia 

Journal 
Dia Average i 

Clearance 
Min. 	; Max. 

Condition 
Comment 

T1 12.011 	; 12.02.0 ; 12.0L I 11.996 . 0 23 ; .02( ;. OZ5 
_ o k 12.011 	i 12 ,o71 12,o2.1 11.996 .073 i .02.1 i .025 

T2 HP 15.020 	i 15.019 i 15.045 14.999 .033 i .020 i .046 
OK 

15.018 	; 15.019 i 15.052 14.999 .036 i .0195 : .053 

T2 LP 15.031 	i 15.025 15.038 14.999 .034 ' .029 ' .039 OK 
15.019 	i 15.038 i 15.032 14.999 .031 i .029 i .033 

T3 HP 14.029 	i 14.032 i 14.050 13.999 .041 i .031 i .051 
OK 

14.031 	i 14.026 i 14.0455 13.999 .038 .029 .046 
• , 

T3 LP 14.032 	: 14.033 ; 14.033 13.999 .033 .033 .033 
OK 

14.032 	i 14.033 ; 14.037 13.999 .036 i .033 i .038 

, . 

Rejected* 

Rework* 
Test Decision 

(as required/acc. to specification 

NCR No.* 

Accepted• 

NC-Report• 

Unit / System Name 

Holyrood Generating Station Unit 1 
Part Text 

Oil Deflectors 
Quantity 

Part Um Rev. Power Station Designation 

re) 

Checked by 

6 . cOrCotekwi 
APPreved by I & T Plan ID Rev. Test Step Material Test No. 

Sc.orr  
 / Gust Factory Order Order No. 

Sheet No. 

1 
Rev. 

A LSTO 1 M 
No. of Sh . Document No 

2  UTGS 623094 
Mark/FM in if applicable " Name / dept. / date / initials 
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ft 

Oil Deflector Alignment 

" 

Test Certificate 

Order No. Factory Order 

Rev. Sheet No .  

2 
No. of Sh 

2 

Tree 

Location 1 2 
Position 

3 
(Mils) 
4 5 	i 	6 Median 

Clearance 
Min. Max 

Ideal 
Position 

Top i Bottom i Sides 

`11 .on. AO .or .orz. ,02.O .0i2. : 	i 
T210 .010 .010 .010 .010 .630 .010  . 	. 
T2 Cur .018 rita. .oig „oil .032 .018  . . 
'73ipi .o2o .00‘ .81t, ,oIG .031 . 62.0  

. 	 ' 

IS our .014 .000..n14 .6111 .1)30 .01It 
T4 1‘.1 .026 .010 .011 .611 ,622, .0t6  
T4 Our .012 .010 .011 .0►2. .04 .0 ►z 
IS .174 .011.1 a nat. .013 .013 1122 .b/11. 
l'S our .010 .c61 .010 _bib _bZO •0 10 

a 

0 

1 1-  

a - E  s 

Document No. 

UTGS 623094 ALSTO; 

Unit / System Name 

ZNC  
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Thrust Bearing Data 
"A" Shim .261 
"B" Plate .756 

"C" Shim .225 

"D" Plate .750 
"E" Runner 3.998 

"T" Total 5.990 

"F" Casing 6.004 
"T" Total 5.990 

Clearance 
(F minus T) 014 
Clearance 
(By float) 013 

Wear Device N/A 

"H" Shim 

Y 

Ball 

Ft-Lb Torque 

No. of Sh. 

3 

Title 

as 

BE 

is 

INSPECTION & CHECKS CODE 

Ball Contact Check X,V Check Threads on Rotor NA X Work Carried Out 

Ball Pinch Check X,V Babbitt Inspection X.V,UT N Not Done 

Ball Torque Check N Runner Inspection X,V NA Not Applicable 

Parallelism Check X,V Wear Device Inspection X , V C See Comments 

Thrust Plate Inspection X,V,UT Screens and Orifices X,V V Visual Inspection 

Collar to Shaft Fit X,V Thermocouples Calib. N MP Mag. Particle 

Check Thrust X,V Seal Ring X V UT Ultrasonic 

Nut Torque NA PT Penetrant 

Governor End 

-41 
	

C 
B 

—0 

• -E-w 

t 
SEAL RING LOCATION 

OUTBOAPD- INBOARD 

Location 
Inboard Outboard 

0° 90° 0° 90° 
Ring ID 

Journal OD 

Clearance 

SEAL ARC usanzirri:E 

aH 

Test Decision Rejected"  
(as required/acc. to specification) Rework* 

Accepted*  

NC-Report" 

Unit / System Name 

Holyrood Generating Station Unit 1 

            

Test Certificate 

    

Thrust Bearing Overhung 

   

            

            

NCR No.' 

    

Part Text 

Thrust Bearing 

  

Quantity 

            

            

            

            

            

Part tdnr Rev. Power Station Designation CheckedAy" 

V. CO re_10 (* OW.' 
APPlav 

/ Cu over" 

eC ir\r\ 	LOA.  
Authority  

I& T Plan ID Rev. Test Step Material Test No. 

Order No Factory Order 

Sheet No. 

1 

Rev. 

A LSTaM 
Document No. 

UTGS 623093 
• Mark/Flit in it applicable " Name / dept. / date / initials 
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LSTOM 
	

RECORD SHEET 
	

Stripdown / 
	

Page 	2 

Title 	 CV Snout Pipes and Snout Rings 

Contract 
	

Holyrood Generating Station Unit 	Unit 1 	Serial No. 	0940310 

Site Issue 	 Issue 1 	Date 
	

Checked 
	

Check List No. 

Taken by Date 	 Supvr. 	La i ti  Approv. 0 41_ 
C.t)(1 	

Date 

 

    

Ref. Drawing: - 

Locations Inner Diameters 

Valve X Y Z Average 

1 

Inner seal ring (S1) 5599 5 606 5. 607 5, Coo 2. 
Inner seal ring (S2) 5.  600 S Go3 5 Go, SI CoD3 
Inner seal ring (S3) 51‘01 s. 603 s--.6o/ g 4 0 2— 

2 

Inner seal ring (S1) S, 02, 5 594 S. 594 S", 595 
Inner seal ring (S2) S" sot  1 5 5,C. 5, Cans s", 595 
Inner seal ring (S3) S. 59S 6,5"G S, 66% 5:59P 

3 

Inner seal ring (S1) 5 4 , 23 51 (c. 2C. 5.42 -7 562.0 
$- (0 11 Inner seal ring (S2) 5.(p 2 3 5. G3(3 5:629 

Inner seal ring (S3) SI (0  23 5.6,32 5.435 5,  G 3 O  
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LSTOM RECORD SHEET Stripdown Page 	1 

Title 	 CV Snout Pipes and Snout Rings 

Contract 
	

Holyrood Generating Station Unit 	Unit 1 
	

Serial No. 	0940310 

Site Issue 	 Issue 1 	Date 
	

Checked 	 Check List No. 

Taken by 
	

Date 
	

&JP- G.64116N 
	

APProv- 	
Co."'r 	

Date 

Ref. Drawing: - 

3 
	

1 

toP 

niddie 

bottom 

Final diameters of the Control Valve Snout Pipe and Clearances at the Snout Rings 

Valve #1 Valve #2 Valve #3 

Inner Ring Diameter Inner Ring Diameter Inner Ring Diameter 

Axial Across Final Axial Across Final Axial Across Final 

Top  S: (00 1 S. SCri sAcoo 5.595 S, S4/ 5.593 5:4z7 5.6/9 5623 

Middle  S, (006 5. Vici S. c1 5, SI 7 5. 59r 5, 59ce 5, fo  29 S, 6 1 9 5.4 23 

Bottom S. (too S.599 C. 51, 5 S97 5, S92 5, 591/ c  s: 626 S  6 20 S. G 23 

Comments 
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• Mark/Fill in if appkcable 	Name / dept. / date / initials 

Test Decision Accepted* 

1 1 

Bushing ID 	 

Shaft OD 

Clearance-4—  

Bushing ID 	 

Shaft OD 

Clearance  

Bushing ID 	 

' Shaft OD  of  

Clearance 	 

Test Certificate Turning Gear Inspection 
Tdie 

INSPECTIONS & CHECKS CODE 

Turning gear body X Work Carried Out 

Turning gear wheels N Not Done 

Turning gear bearings NA Not Applicable 

Turning gear chain IIII C See Comments 
V Visual Inspection 

MP Mag. Particle 
UT Ultrasonic 
PT Penetrant 

Bushing ID 	 

Shaft OD  Is  

Clearance 	 

Bushing ID 	 

Shaft OD 	 

Clearance 	 

Bushing ID 	 

Shaft OD 	 

Clearance  (t)  

ID Bearing TE 	 

Shaft OD 

Clearance— 

Shaft with the big wheel and the dutch ID Bearing GE 

Shaft OD 	 

Clearance 	 

i/G Mit AISASSev114. Vist4A\ 1..4seeekuit. 

RI - 51,41- E..4. 	\.ess -4-,..4 0:0014  

Pf\•N.4 Getaz EAckAAs\.. 

au GrAtiS \,\AN)4 Geok ce.4.6ek Pim -Vrea t4 
Rejected* Unit / System Name 

146 RtICA GeNt 	5A4 CAA 	taw T Rework* 
Part Text)  

I kke 	GeAct. 
Quantity 

Part 'dm Rev Power Station Designation 

T Plan ID Rev. Test Step Material Test No .  

Order No .  Factory Order 

Sheet No . 	 No. of Sh 	Document No . 	 Rev .  

UTGS 623095 

(as required/acc to specification) NC-Report* 
NCR No • 

Checked by- 

G.A."-\\Ati  
Approved 

Authority Cu 

ALSTOM 
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.000 	11 , 000 

1 2 3 

Runout ,003 

Title 

Oil pump Inspection 

AOP 4-  I  

INSPECTIONS & CHECKS CODE 

Impeller Inspection V Bearing Inspection )() V X Work Carried Out 

Wear Ring Inspection 1 V Coupling Checked )c j\b/ N Not Done 

Coupling Inspection 
\), NA 

C 

Not Applicable 

See Comments 

V Visual Inspection 

MP Mag. Particle 

UT Ultrasonic 

PT Penetrant 

Test Certificate 
Bo n y  
K Q  

EL 

TYPE: Ac DATA: sA I 
(TGOP. MSP, ESOP. etc.) (As Found/Final) 

BEARING RING CLEARANCE 
s e, s A 

Bearing ID 1 ,--i S Z' 
Journal OD \ ;141" 

Clearance ,005` 

Thrust - as found 

Thrust - final, as left , ()OW 
" 

WEAR RING CLEARANCE 

C D 

Wear Ring ID 3.133' zspA,' 
Impeller OD 1, 113" 2.N.,s' 

Clearance , 02,1 ' ,b21 I.  

RtflistAA L(pete geAcems 

1.4fett 0  i 15..x.1 

1.0.44., oil 54.41 

0  a a 
.4 

W 

ur 
8 

Rejected° 

Rework* 
NCR No • 

a. Ct,Q,C0eAt4  
Approved 

Y
S (A 

ty m 	
NT  

Authority  

Unit / System Name 

1.14:l ?DOA GeNtrt(X 4IIS Sao k-kt4.  Part 
 ■ At ► 0; 	Oil P&( ri,P i  

Part Idnr 	 R 	Power Station Designation 

I & T Plan ID 

Order No 

Test Decision Accepted* 
(as required/ace, to specification) ,  NC-Report* 

Rev.  Test Step 

Factory Order 

Quantity 

Material Test No.  

Sheet No. 

1 A L T 
Document No. 

UTGS 623113 
No of Sh 

1 
Rev.  

Mark/Fill in if appicable 	4-* Name I dept. / date I initials 
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3 to 

N 

A 8 

 N o 
5 

 

Thrust 

01  I 7 	f  
vawfinjw 	 frA 	 

71r 
lr 

fir 
■ • rr 

2 1 
0 Runout 0 I 3 

0 

Accepted* 

NC-Report` 

Tree 

Test Certificate 

INSPECTIONS & CHECKS CODE 

Impeller Inspection V Bearing Inspection )( )V X Work Carried Out 

Wear Ring Inspection 

Coupling Inspection 

yv Coupling Checked 1, \/ N 

NA 

Not Done 

Not Applicable 
) 

V  
t  
V 

C See Comments 

V Visual Inspection 

MP Mag. Particle 

UT Ultrasonic 
PT Penetrant 

TYPE: 	  
TGOP LISP. EBOP etc 

DATA: 

 

 

(As Found/Fna) 

Oil pump Inspection 

AoP # ? 

BEARING RING CLEARANCE 
A B 

Bearing ID 1.152Y 
Journal OD 1./ tisi .  

Clearance ,oas' 
Thrust - as found 

Thrust - final, as left . 0344 .. 

WEAR RING CLEARANCE 

C D 

Wear Ring ID 3, 134" 2. e,61 ' 
Impeller OD S, liv ,.E5G.5" 

Clearance , n71 6  . tn.' 

i`tE..vo StNi-} 
rkva 

Rept04.428 4ppier. Cee,,,N\ 

Lett 0 ■ 1 Saki 

" 	Lbwer 	Se.01 

Rejected* 

Rework* Unir ilSY;em  Itt tCre  Gt r4e ft Stsilqopi  

AIM( AkfA01 I 9 _ uty,tto 2  
Part kW 	 Rev Power Station Designation 

Rs, 

Factory Order 

■•■ 

No of Sh 

UTGS 623113 
• Mark/Fill in if appicatde "Name/ deft / date / iNisls 

I & T Flan 0 

Onier No. 

Sheet No, 

Test Step Material Test No 

Rev. 
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bc TYPE: 
(TGOP, MSP, EBOP, Mc.) 

BEARING RING CLEARANCE 

(As FoundiFinal) 

Title 

INSPECTIONS & CHECKS CODE 

Impeller Inspection V Bearing Inspection 
tv X Work Carried Out 

Wear Ring Inspection x V Coupling Checked ic IV N Not Done 
Coupling Inspection 

i V  , 
V NA 

C 

Not Applicable 

See Comments 

V Visual Inspection 

MP Mag. Particle 

UT Ultrasonic 
PT Penetrant 

A B 

Bearing ID 1.-1 SC - 

Journal OD i•I tiq h  
Clearance • 010(o *  

Thrust - as found 

Thrust - final, as left .(DoE') "  

2 	 3  

I, 0 	II \ . ° Runout 

1 

y122  
0  

; 

32 

S

% • 

1 3' 

3 

I! I 
6 

3 

.s 

2  
o 

0 

s =fn 

i; 
‘94 

Unit I System HIM 

141.!,IbboA CreataeL) 	Urti r 1  

Pit T66 P  

Test Decision 
(as required/acc to specification) 

Accepted'  

NC-Report" 

Rejected'  

Rework* 
NCR No.• 

Check

7

ed by 

(3 CULC0/044 

LTnc.Sto-ik- 

A LSTO M 

Part Idnr Rev.  Power Station Designation 

I & T Plan ID Rev. Test Step Material Test No.  

Order No.  Factory Order 

Sheet No. No. of St, Document No 

Test Certificate Oil pump Inspection 

IC P(4,e  

1.441 DATA-. 

1.5 

YA.71 DriA 

41 

Ira! 

WEAR RING CLEARANCE 

C D 

Wear Ring ID ,13-2 .  2./3&4" 
Impeller OD 1,11S 'I  2.(o1 

Clearance .011 ' . CIS IP  

Rev .  

UTGS 623113 
Mark/Fie in if applicable ^ Name I dept / date / initials 
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d

e
n
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69

 A
L

S
T

O
M

 2
0

12
 Test Certificate 

Title 

Turbine Rotor Inspection Checklist 

Number of Stages 

Solid 01-'' 	Built Up ❑ 

CODE 

X - Work Carried Out 	C - See Comments 	 UT - Ultrasonic 

N - Not Done 	 V - Visual Inspection 	 PT - Penetrant 

NA - Not Applicable 	MP - Mag. Particle 

Inspection & Checks 

Check Rotor Bow 	 N Insp. Tie Wires 	 mP 
Remove Deposit Sample 	N Insp. Wheel Faces 	 'V MP 
Check Ph of Deposit 	 14 Insp. Wheel Radii 	 V Me 
Blast Clean 	 X Insp. Water Impeller(s) 	NA 
Rotor Test Inspections 	V 1  MCI  Insp. Impeller Casing(s) 	rtA 

- Buckets 	 N. MP Insp. Slinger(s) ______INA 
- Bore 	 N Insp. Bore Plug 

- Dovetails 	 t( Insp. Journals 	
V 

- Peripherals 	 N 	P Insp. Cplg. Rabbets) 	A V __, 
- Dovetail Pins 	 \/, rr' Insp. Cplg. Faces 	 XV 
- Erosion Shields 	VMP #  Insp. Cplg. Bolt Holes 	)( . 1 

Insp. Bkt. Covers 	 V mP Insp. Stm Balance Holes 	V 

Insp. Bucket Tenions 	VM9 - In Buckets 

Insp. Bkt. Vanes, Roots 	V■  Me - In Wheels 

Backs Insp. Solid Particle Erosion 

Insp. Balance Holes 	 V Insp. for Water Induction 

Grooves 	 V 
Insp. Heat Grooves 	 V 
Insp. Notch Blocks 	 V 
Insp. Packing Grooves 	V 

Comments: 	t • 1..• 	. AS 	• 	0• 	a- iv 	••. 	• ,:a. I 	ON 	it •niLt_ 
c)i- pa_e_wous 	•ol 11 . Fc5b ap fare% 	. 	S4icisak 	1,2,3 VIP 

Test Decision 
(as required/acc. to specification) 

Accepted Rejected* Unit / System Name 

kot  WheitCA &Neal/I 3/4 10 ,4 	i4ST I NC-Report' Rework* 
NCR No.* rt Part Tex, 

VVP tif 1 11 TtArietIdt '-- -trrtYZ 

Quantity 

Checked by 

'Iti:sri.) 4 RV) &err 
Part ldrir Rev. Power Station Designation 

APPf0S 

S (1)* 

I & T Ran ID Rev. Test Step Material Test No 

Authority 	C.asto 	r** Order No. Factory Order 

- 
Sheet No. 

1 

No. of Sh. 

1 
Document No 

UTGS 623106 
Rev. 

- 
*Mark/Fill in if applicable - Name / dept / dale / initials 

DD-NLH-040, Attachment 1 
Page 104 of 409, Isl Int System Power Outages



Outer Shell Bolting 

Stud Number 
Overall 

Length 
Diameter 

Req. stretch 

by flats 

1 18.26 3.5 1-1/2 

2 18.26 3.5 1-1/2 

3 18.26 3.5 1-1/2 

4 18.26 3.5 1-1/2 

5 18.26 3.5 1-1/2 

6 18.26 3.5 1-1/2 

7 18.26 3.5 1-1/2 

8 18.26 3.5 1-1/2 

9 19.26 4.0 1-1/2 

10 19.26 4.0 1-1/2 

11 19.26 4.0 1-1/2 

12 19.26 4.0 1-1/2 

13 22 4.5 1-5/8 

14 22 4.5 1-5/8 

15 22.75 4.5 1-5/8 

16 22.75 4.5 1-5/8 

17 22.75 4.5 1-5/8 

18 22.75 4.5 1-5/8 

19 22.75 4.5 1-5/8 

20 22.75 4.5 1-5/8 

21 22.75 4.5 1-5/8 

22 22.75 4.5 1-5/8 

23 22.75 4.5 1-5/8 

24 22.75 4.5 1-5/8 

25 22.75 4.5 1-5/8 

26 22.75 4.5 1-5/8 

27 22.75 4.5 1-5/8 

28 22.75 4.5 1-5/8 

29 22.75 4.5 1-5/8 

30 22.75 4.5 1-5/8 

31 22.75 4.5 1-5/8 

32 22.75 4.5 1-5/8 

33 22.75 4.5 1-5/8 

34 22.75 4.5 1-5/8 

35 20.75 4.5 1-1/2 

36 20.75 4.5 1-1/2 

37 20.75 4.5 1-1/2 

38 20.75 4.5 1-1/2 

39 20.75 4.5 1-1/2 

40 20.75 4.5 1 - 1/2 
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Outer Shell Bolting 

Stud Number 
Overall 

Length 
Diameter 

Req. stretch 

by flats 

41 15 3.5 1-1/4 

42 15 3.5 1-1/4 

43 10.76 2.0 1 

44 10.76 2.0 1 

45 9.5 2.0 7/8 

46 9.5 2.0 7/8 

47 9.5 2.0 7/8 

48 9.5 2.0 7/8 

49 14.25 2.0 1-1/4 

50 14.25 2.0 1-1/4 

51 14.25 2.0 1-1/4 

52 14.25 2.0 1-1/4 

53 14.25 2.0 1-1/4 

54 14.25 2.0 1-1/4 

55 14.25 2.0 1-1/4 

56 14.25 2.0 1-1/4 

57 14.25 2.0 1-1/4 

58 14.25 2.0 1-1/4 

59 14.25 2.0 1-1/4 

60 14.25 2.0 1-1/4 

61 9.75 2.0 1 

62 9.75 2.0 1 

63 9.75 2.0 1 

64 9.75 2.0 1 

65 9.75 2.0 1 

66 9.75 2.0 1 

67 9.75 2.0 1 

68 9.75 2.0 1 

69 9.75 2.0 1 

70 9.75 2.0 1 

71 9.75 2.0 1 

72 9.75 2.0 1 

73 9.75 2.0 1 

74 9.75 2.0 1 

75 9.75 2.0 1 

76 9.75 2.0 1 

77 10.25 2.25 1 

78 10.25 2.25 1 

79 10.25 2.25 1 

80 10.25 2.25 1 
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Inner cylinder Studs 

Stud Number 
Overall 

Length 
Diameter 

Req. stretch 

by flats 

81 14.25 2.5 1-1/4 

82 14.25 2.5 1-1/4 

83 14.75 2.8 1-1/4 

84 14.74 2.8 1-1/4 

85 18.875 3.0 1-1/2 

86 18.875 3.0 1-1/2 

87 18.875 3.0 1-1/2 

88 18.875 3.0 1-1/2 

89 19.75 4.0 1-1/2 

90 19.75 4.0 1-1/2 

91 22.5 4.0 1-3/4 

92 22.5 4.0 1-3/4 

93 22.5 4.0 1-3/4 

94 22.5 4.0 1-3/4 

95 22.5 4.0 1-3/4 

96 22.5 4.0 1-3/4 

97 22.5 4.0 1-3/4 

98 22.5 4.0 1-3/4 

99 22.5 4.0 1-3/4 

100 22.5 4.0 1-3/4 

101 19.5 3.5 1-1/2 

102 19.5 3.5 1-1/2 

103 19.5 3.5 1-1/2 

104 19.5 3.5 1-1/2 
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Outer Shell Bolting - Internal accessed thru Crossover 

Stud Number 
Overall 

Length 
Diameter 

Req. stretch 

by flats 

105 9.75 2.0 7/8 

106 9.75 2.0 7/8 

107 9.75 2.0 7/8 

108 9.75 2.0 7/8 

109 9.75 2.0 7/8 

110 9.75 2.0 7/8 

111 9.75 2.0 7/8 

112 9.75 2.0 7/8 

113 9.75 2.0 7/8 

114 9.75 2.0 7/8 

115 9.75 2.0 7/8 

116 9.75 2.0 7/8 
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VFW AA 
TtIRB GEN COMP 

CENTERLINE KEY ASSEMBLY 

No. of SR. Document No. 

• Mark/Fill in if applicalfie " Name / dept. / date / initials 

Rev. 

Material Test No Rev. I & T Plan ID Test Step 
ched""4.9  

AA r  nv  b,Scisii- 

ALSTOM 

Part lion Power Station Designation 

Factory Order Order No. 

Rev. Sheet No. 

1 

Tine 

Test Certificate 

INSPECTIONS & CHECKS CODE 

Measure Keys X 
N 

NA 

Work Carried Out 
Not Done 

Not Applicable 

TE GE 

:1; 
	1 2 1  

1,E 1,4; 

•-• 	•- • 
S; 	1,6; 

Holes: Ent•A 	 41 ardad - HP et. 

Etta in irKhee.. 

Key Location TURBINE END 

Location 
Key-way Data Key Data Clearance 

Comments 
US R/S US R/S US R/S 

1  M .00 Z • o04 LP 
2 (T) ,o02 . co/ 
3 (C) . 002 • os4 
4 (C) ,002 • C04 
5 (B) r 00Z 004  
6 (8) ,CO2 

Key Location GENERATOR END 

Location 
Key-way Data Key Data Clearance Comments 
US R/S US R/S US R/S 

1  (T) • CO2 • CO 2 LP 
2 (T) . 002 10,2.  
3 (C) - co2 .C102. 
4 (C) 1 CO . . 002 
5 (B) .W2 . coz_ 
6 (B) • 002_ • 001 

aQ 

I 'A  

Unit System Name 

AOSrood- 6tpattao-M %  944oK. 

LP ke s 

Accepted* 

NC-Report• 

Rejected* 

Rework* LAAtiT 1 
Quantity 

UTGS 623098 

Centerline Key 

riSSernisLEb  

STN[' COMP 

Test Decision 
(as required/acc. to specification) 

NCR No.• 

1 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR #STM-001  

Subject: Packing Springs for Steam Packing Rows 31, 32 Sheet 1/2   ISSUE # 

Station:   Holyrood GS Unit #  1 
ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes � No X 

Component Inspected:  Casing �    Rotor    � HP    � IP X LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:   940310 

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  Date:  

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the Confidential    and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 

 
 

SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

Report  Report  Report  Report      
Found Lower half gland packing segments with springs missing.  Row 31 and Row 32 were missing lower 

packing springs, row 31 had 3 missing and row 32 had 1 missing. 

 

 

RecommendationsRecommendationsRecommendationsRecommendations    
Borescope packing leak-off lines to determine if they are down the steam line.  Install new packing springs at 

re-assembly of the unit. 

 

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No XXXX    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes XXXX    No No No No ����            
The cost impact would be the cost of the new springs 

 

Alstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department Recommendations    
No disposition required.  Replace the springs 

 
 

    

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR #STM-001  

Subject: Packing Springs for Steam Packing Rows 31, 32 Sheet 2/2   ISSUE # 

Station:   Holyrood GS Unit #  1 
ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes � No X 

Component Inspected:  Casing �    Rotor    � HP    � IP X LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:   940310 

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  Date:  

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the ConfidentialThis Document and any Information or Descriptive Matter set out hereon are the Confidential    and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 

 
 

    

    

    

    

    
No Pictures or Data Sheets 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR #STM-002 

Subject: HP Turbine Rotor Stage 1 – 3 HP Section.  Minor Foreign Object 

Damage (FOD). 
Sheet 1/2   ISSUE # 

Station:   Holyrood GS Unit #  1 
ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes � No X 

Component Inspected:  Casing �    Rotor    X HP    X IP � LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:   940310 

Attachments; 

(1)PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  Date:  

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 

 
 

SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

Report  Report  Report  Report      
Evidence of minor Foreign Object Damage (FOD) to the first 3 stages of the HP section (rows 1,2,3).  In 

reviewing the previous reports, FOD was found and repaired at previous inspections).  This appears “not” to be 

new FOD. 

 

RecomRecomRecomRecommendationsmendationsmendationsmendations    
Blast Clean and NDE areas.  Blend and Polish as required to remove any indications or high spots, that may be 

found. 

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No XXXX    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes XXXX    No No No No ����            
The manpower cost to blend the areas “if” required. 

 

Alstom’s EngineeAlstom’s EngineeAlstom’s EngineeAlstom’s Engineering Department Recommendationsring Department Recommendationsring Department Recommendationsring Department Recommendations    
No disposition required.   

 
 

    

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    

    

    

DD-NLH-040, Attachment 1 
Page 112 of 409, Isl Int System Power Outages



       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR #STM-002 

Subject: HP Turbine Rotor Stage 1 – 3 HP Section.  Minor Foreign Object 

Damage (FOD). 
Sheet 2/2   ISSUE # 

Station:   Holyrood GS Unit #  1 
ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes � No X 

Component Inspected:  Casing �    Rotor    X HP    X IP � LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:   940310 

Attachments; 

(1)PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  Date:  

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out herThis Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and eon are the Confidential and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR # STM003 

Subject: Turbine Oil Deflectors Sheet 1/2   ISSUE # 

Station: Holyrood Generating Station Unit # 1 ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes X No � 

Component Inspected:  Casing �    Rotor    � HP    X IP � LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

1 

RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  LTFA Date:  

Distribution For Action:                  Client X        Engineering �        Project Manager � 

Distribution For Information:         Client X        Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This DocumentThis DocumentThis DocumentThis Document    and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 

 
 

SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

    

Report  Report  Report  Report      

T2 thru T3 Oil deflectors measured.  Clearances are outside of OEM specification for clearances.  

Deflectors measure same as the new deflectors installed in 2003.   
 

 

RecommendationsRecommendationsRecommendationsRecommendations    
Return oil deflectors to service.  Set bottom clearances per design. 

 

    

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No XXXX    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes ����    No No No No XXXX    

    

Alstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department Recommendations    

Engineering response is not required 

 
 

    

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR # STM003 

Subject: Turbine Oil Deflectors Sheet 2/2   ISSUE # 

Station: Holyrood Generating Station Unit # 1 ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes X No � 

Component Inspected:  Casing �    Rotor    � HP    X IP � LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

1 

RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:   Position:  LTFA Date:  

Distribution For Action:                  Client X        Engineering �        Project Manager � 

Distribution For Information:         Client X        Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This DocumentThis DocumentThis DocumentThis Document    and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR STM004 

Subject: Horizontal Joint Stud Number 40 Sheet 1/1   ISSUE # 1 

Station: Holyrood Generating Station Unit # 1 ALSTOM 

Conformity:                          Yes � No X 

Design Response Required: Yes � No X 

Design Accepted:                  Yes X No � 

Component Inspected:  Casing X    Rotor    � HP    � IP � LP1    � LP2 

� LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  RM Scott Position:   LTFA Turbine Date:   6/25/12 

Distribution For Action:                  Client X        Engineering �        Project Manager X 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 

 - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and POWER and POWER and POWER and 
mmmmuuuusssstttt    nnnnooootttt    bbbbeeee    DDDDiiiisssscccclllloooosssseeeedddd,,,,    LLLLooooaaaannnneeeedddd,,,,    CCCCooooppppiiiieeeedddd    oooorrrr    uuuusssseeeedddd    ffffoooorrrr    MMMMaaaannnnuuuuffffaaaaccccttttuuuurrrriiiinnnngggg,,,,    TTTTeeeennnnddddeeeerrrriiiinnnngggg    oooorrrr    ffffoooorrrr    aaaannnnyyyy    ooootttthhhheeeerrrr    ppppuuuurrrrppppoooosssseeee    wwwwiiiitttthhhhoooouuuutttt    tttthhhheeeeiiiirrrr    wwwwrrrriiiitttttttteeeennnn    ccccoooonnnnsssseeeennnntttt....    RRRReeeevvvv1111 

 
 

SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

    

Report  Report  Report  Report      

HP/IP Horizontal Joint Stud number 40, failed UT.  Crack indication approx. 8” down from the 

top of the stud. 
 

 

RecommendationsRecommendationsRecommendationsRecommendations    
Drill out stud, chase the internal thread and install new joint bolt.  Note:  this is a bottled stud, the upper 

thread is 4.5”-8 and the lower thread is 5.25”-8 and stud is 20.75” long. 

 

    

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No XXXX    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes XXXX    No No No No ����    

    

Alstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department RecommendationsAlstom’s Engineering Department Recommendations    

 

 

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    

Approved replacementApproved replacementApproved replacementApproved replacement    
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Authoriry /Customer" Order No. Factory Order

1 1 UTGS622596
KEV

DD-NLH-040, Attachment 1 
Page 117 of 409, Isl Int System Power Outages



o

Es

4290
ioTJ.4

9b
?=
YA
do

Ea
oE

.YOfro
EF
ll!

eE+d

E*
c-

iEo!Eo
fE
a2

6='l€
EPo3
b9
9..e
oE}E

Test Certificate GE Shell Mounted Gontrol Valve
Lever Arm & Camshaft Calculated Clearances

Carn Roller S;.:rfaces

Carnshaft Bearings

Cam Roller Bearing

i-ev*r Arun Bearina

Cam Roller: QauiS-RS' '.*s-t<s- rsilpF-LIiS
a e \3C* t\\ nv r.$N{\\_

tuR\fqFtt.-R \ ( u rv t: r $lu$S

Valve No.
#1 #2 #3 H #5 #6

H V H V H V H V H V H V
Bearinq lD

Pin OD
Clearance

1*--.t

(lnches I Millimeters

Measurement *H'As-found 
fio*-r"n

TeSt DeCiSiOp I Accepted* | | Relected"
(as requiredlacc. to specificatbn

Unt I System Name

OOEM - GE Standard
NCR No.- Quantity

Shell Mounted Control Valve
Checked by.- Part ldnr Rev POWer$tsUon Desgnaton

Appioved by l&l Planlt_) lest S'tep I MaterialTest No.

Authority / Customer* Order No Factory Order

S ff d"" -tr'd"n,'ft-,ffi
&\ tu,:3 ft UJ $'F 1 2 UTGS6225s6

uocument No.

nif

DD-NLH-040, Attachment 1 
Page 118 of 409, Isl Int System Power Outages



g$szassorn77&s'ffia%rew

Japro rijol3ejauteN uJ3$rtq I Iurr

.$eqs LUeS ileH re^dol

:$eqs urEc JleH reddn

Lrlh1$\Sc\: S\Srr\US\ \q\ ^\.}N \-tV :urrv rensl

gqQ\o1ct$0wo\\aQ'0AEQ'QLqe0\qa\Ntca.CasuerBelS
cQ'tg t'L0Q'go a'fo 0'ce.ot.otnaIoo ueqs
saa (1it0[5oo'g).cl E) o()-flttcr E1nc'tt oo{ol ouuee8
AHnHAHnH'oN s^len

CI3gV

f-Qc)'o1fq'0foo'Q\cc\ Q\TQ.C)\ro.?!,rq'tqol.CecuBJeel3
a \..o'In'( {c_\'Ia'tc\'fo't.o\oo ueqs

,?,\t'\.? to'(tcol {\04't\s0\Lerr6t,,s0 t,!aa\ol ouueCIg

AHAHAHAH'oN e^lBn
G3IV

t,xuo[trr Qteo'0tio't)r3{l olrq r1_ro"0\iv:r 09{Q 0q oq'att\'otcq oasueJBelS
\,$'?"h\H ?b$izrlbl\tc\iZs\:SR5h9?h\5'?[bb?-\,5!i?"\*b!'?!r3L Z.oo uld
rjo'f,Lqs €?.co ("-Q 

5"f'l9r)tt3o't'l$c\"t1il.l'tt\a qaqa €.(qs€.1n$lol ouueeg
nHAHnHnHnHnH'oN s^lEn

9#9#v#8#z#l,#

95eo
gfi
OG
9i lo
OD
o+
+E

dfr

a* 86'
E* 3eo5
=o
91 ;D
oe
of

5il
OJ

<:
od
o s!:
40
EA

q3
='6 tss o=
=6
;" t.
>/
5r {E
gH

r4
NP

;
sosuejBal3 psplnqeS uBqstupS ? tilJV Jo^a-l

o^lEA lorluoc polunouu llaqs 39ole3lJ!ils3 lssl

DD-NLH-040, Attachment 1 
Page 119 of 409, Isl Int System Power Outages



E:
6E90
3oe.i
9' ".
9o'
!!
IE
do

i€
=E.YO
to
E}e;c9
fl5!o

f,*
9?

of
Eo
.e.!
ga

Ee
6!'tr9
Eoo3
b-9

;€
=;

Test Certificate GE Shell Mounted Control Valve
Stroke Measurement & Adjustments

Shim to LeverArm
Clearance

Valve No. #1 #2 #3 H #5 #6
Cam to Roller
Clearance Q.DIZ G -s- o,\z I D Ore o'' \+?*
Shim to Lever
Arm Clearance o.D\ \o o.'b10 O.N3S D'0?j o,,010 E.'oes

Control Valve Lift \ 451 \.s15 \,?q\ \,?5q LS3 +

ffilncnes f Millimeters
?,^\

f As-found fu o"-t"o
:f\

Test Decision
(as required/acc. to specmcatbn

Accepted* | | Rejected* Unn / System Name

OOEM - GE StandardNC-Reoort* I I Rework*
NCR No.' Quantity

Shell Mounted Control Valve
Checked by'- Part ldnr ReV Power Sbfon Designatbr

Approved by"" l&TPlanlD Rev I est slep MaterEl lest No

Authority / Customer* Order No. Factory orcter

&LffiTM'M 1 2 UTGS622597
Document No (ev.

/ date / nftEls
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Test Certificate GE Combined Reheat Stop and lntercept Valve
Stroke Measurement

irie:'**pl ii*i."*
Tnlai .*i:il"r:ks

lnt*14gp; ','4i';g
9:i-.**g*;ift

*;.rol iirrr,
iialr* Tctxl

#ir*ge
\\ 'r\-\\\\.\\,\.\,\\t\\,'

\.tt \

Reheat Valve
No.

Total lntercept
Valve Stroke

lntercept By-
pass Valve Lift

Total Stop
Valve Stroke

LEt:1
[p,8b3 0osco S,q5D

R\qrla
b, lL5 D,5Cb U. uz+

Measurment Units

f, lncnes I Millimeters-f\ I As-found ffi n"-rcn

TeSt DeCiSiO6 | Accept.d* | ; Rejected*
(as required/acc. to specffication

unrt / System Name

OOEM - GE Standard
NCR No."

-Tauanw

Combined Reheat Stop & lntercept VaMel
lhecked by*' Part ldnr Rev. Power Station Desgnation

Approved by*. l&TPlanlD t{ev. Test SIep I Material Test No.

Aulhority / Cusbmer Order No. Factory order

1 1 urcs622604
Document l,lo Kev

*" Name /
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Test Certificate GE Combined Reheat Stop and lntercept Valve
Dimensional lnspection

Vmf;v* $ffi Ly.Fl

lntercept Valve Trybar Diameter

Reheat Stop Valve Trybar Diameter

Meas.
Location

Description Measurement

A
Crosshead Guide Bushinq lD '+,1?\o

Crosshead OD '1 . t b-\
Clearance O,lr?^{

c
Bushins lD Z,\\G
Stem OD ?-.\t"L
Clearance 'rD,Dl +

E
Bushinq lD ') 3+ P-

Stem OD z. \ s"g
Clearance D n lq

F
Valve Guide lD )\r. \\ 3
Seal Rinq OD i\n " \Dl

Clearance o',n\L
Bushinq lD 'L, SbZ
Stem OD z, +R'+
Clearance O ., b1-5

K
Bushinq lD Z "" 

(ar%
Stem OD ?.,4R5
Clearance b, c\3

'4,

?,

Stem Runout Location on Stem Stem
Lenqth

Max
Runout

Tolerance
Check

lntercept
Valve

B D G
t>", 0c i -b- o,nl?

Reheat Stop
Valve

H J L

S r Oql.l C,pots \R
*Allowable TIR is 0.002"1ft

'r-i

fr lnches fl Millimeters f As-found ffin+rcn
Unit / System Name LJrCer t\o_ Factory grder

& fi ffiYft,effi
F\ fu""# ffi qftFed * fr

2 2 I UTGS622603
KCV
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Test Certificate GE Combined Reheat Stop and lntercept Valve
Dimensional lnspection

qf
V NN

IT F
q<

lntercept Valve Trybar Diameter
'2,3\"1

Reheat Stop Valve Trybar Diameter L,q

ffi$v* \
Meas.

Location
Description Measurement

A
Crosshead Guide Bushino lD * ,\z[o

Crosshead OD +. \DL
Clearance (\ , o2^fu

C

Bushinq lD 2.3+ 3
Stem OD 2,3b3
Clearance n.Orn

E
Bushinq lD 2, 31 [o
Stem OD ? ,36+
Clearance (\ .o lt.

F
Valve Guide lD )1,, i b3
Seal Rinq OD it" rlqa

Clearance e\.r)in
Bushinq lD "a 

" 
(rb

Stem OD Z, +B B,

Clearance D , Q,(eb

K
Bushinq lD L,q1k
Stem OD z, t B,$
Clearance c, btR

Stem Runout Location on Stem Stem
Lenqth

Max
Runout

Tolerance
Check

lntercept
Valve

B D G
D,oc / D,COL D',cC3

Reheat $top
Valve

H J L

D,cQ t D U NOI €.-
*Allowable TIR is 0,002"/ft

\l
ffi lnches f Millimeters fl As-found \o"-,*o

Unlt/ $ystem Name orcler No Factory (.}rder

& $ ffiYf'\,M#"1e*h# X %gd S S

$neer No

2 2 UTGS6226A3
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Test Ceftificate GE Main Stop Valve
Cover to Body Measurement

ST
D

EAM FLOW
IRECTION

t

Main Stop
Valve No.

Meas.
Location

Measured
Gap

A O" U,o Z
B D-bD r

c 0"0D?
D b,oo.\
A
B

C
D

Measurment Units

ffi lnches f Millimeters
IJ

Measurement *fr''As-found 
M As-reft
7T

\
TeSt DeCiSiOp I Accepted* | 1 Rejected*

(as required/acc. b specmcation

Unit / System Name

OOEfvl - GE Standard
NCR NO.- -TduaniE

Main Stop Valve I

Checked by* Part ldnr Rev. Power Statoh Desqnation

Approved by"" & T Plan lD Rev. Test Step I Material To$t No.

Auhority /Customer* Oder No. Factory Oder

e u trru*F.q,&d
S*\ &**# g th*f #*& 1 1 UTGS622593

uocumenr No. Kev

n / date / in
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Test Certificate GE Main Stop Valve {wt 3 pilotsl
Stroke Measurement

$TEAM FLCIW
DIRECTION

I

t

SECTION A-A

Main Stop
Valve No.

Total Valve
Stroke

By-pass
Location

No.

By-pass
Valve Lift

G.\ BT
1r
2 * l.e,e,\
3/
1

2
3

{tncnes I Mittimeters fl As-found ffi Rr-t*n*1

TeSt DeCiSiOp I Accepted* I I n.j.ct"u* Unit/System Name

OOEM - GE Standard(as required/acc. rr specification{ NC-Repo** I I Rework*
NCR No.- Part Text

Main Stop Vatve (M 3 pitots)
cluantity

Checked by Fart ldnr Rev. Power Shtion Designation

Approves Dy"" l& T Plan lD Rev Test Step I Materiaiiest t to

Aumorrty / customer* Order No. Factory Order

etuffiYffi,ffi 1

No. of Sh.

1 UTGS622592
H EV,

n me / dePL / date /
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Test Certificate GE Main Stop Valve
Dimensional Inspection

Ntrar sTc. I\
u\Ew rlvSNr r.\L1

Allowable TIR .0ffi'YFT.

VALVE CLEARANCE A B D

VALVE NO Bushing lD ?.rue a,Bl 3,Sbt 3 "(b\
Stem OD ?,+5L ?.}st 3 f\bb 3*Rt,

TRY BAR DIA- Clearance b,\t G,bbg tr.Ut t DCII +

VALVE NO Bushing lD

Stem OD

TRY BAR DIA Clearance

VALVE NO,
STEM

LENGTH

MAX
ALLOWABLE

TIR
A B E F

MAX
RUNOUT

TOLERANCE
CHECK

Wz3l \ €" \ \ \ -S-.

Slnctres I Millimeters7\.

Measuremtnt -ffi 
As{ound ffo"r*n

Test Decision I Accepted" | | Reiected"
(as requiredlacc. to specificaticnll NG-Renort* I I ReWOfk* OOEM - GE Standard
NCR No." I Quantity

GE Main Stop Valve 
I

Checked by* Part ldnr Rev. Poder Statidr Deslgnatid!

Apprc'ved by* l&TPlanlD lRev. Te$ Step I Materiel TeS No

Authority / Custq]rer"' Order No. Factory Order

&$-SY#,ffi
Sheet No

1

No. of 6h

1 UTGS622591
DocumEnt No. KEV

* Name I dept. / date / initials
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Test Certificate GE Blowdown Valve
Di mensional lnspection

f i:lar ft,:il-Si*nr
ilrnv slq

I

/--1-\
/\{" ' 1-U

CYLIf.IDER BORE

vaive c;p - s*61
Finq *l+ar*nc*

TeSt DeCiSiOll I Accepted* | | Rejected*
(as required/acc. to specmcation

Unit I System Name

OOEM - GE Standard
NCR No. Part Text I euantig

Blowdown Valve I

Checked by"' Part ldnr Rev. Fower Station Designation

Approved by-- l&TPlanlD Kev. Test Step Material Test No.

Aufiority /Customer* Order No Factory Order

& s ffYfr,h"^d
&& tuffi $ uJ &*&

5neer

1

NO. Or 5n

2 UTGS6226AO
uocumenr No, KEV

n * Name / dept / date / initials
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Test Certi GE Blowdown Valve
Dimensi onal lnspection

@6
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3R!o=
95
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6b.5O
Eo
i>
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Eo
!0

:ro=
co
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.gE€E
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Ie6o
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Vx$v* {ffi

Piston Rod - Stem Gap ,214

Valve Cap - Seal Ring Clearance o * oo

*Allowable TIR is 0.002'/ft

Meas.
Location

Description
Measurement
X Y

A
Cylinder lD g, 5'2 5 B,<3a

Upper Piston Rinq OD A. {r \o q- R, 4.b+
Clearance o ,o t"\ o,t)Gl

tr
Bushinq lD &.qqF, 4-.qq5

Lower Piston Rins OD 4. Qq, : 4.aqq
Clearance o"bb s D, oo [o

C
Bushinq lD \"\? S

Piston Rod OD . t? t)
Clearance O-DOS

D

Bushins lD \ -,, 1Z\A
Stem OD \ \ 20
Clearance o ..Dil (q

E

Bushinq lD \. \?- 5
Stem OD \,\\1
Clearance 0.c0\o

Valve Stem Runout

Location on Stem
$tem

Lenoth
Max Runout

Tolerance
Check

B C D E F

i5 0 0.oob tECI"uoo2, c,0()0 ? O, t)Di;P, o .rlrtn tr D -onrrt

lnches I Millimeters

Measurement *fr" 
As-found Xot-,*o

UTGS6226gg& W ffirufftrM
F"B&*MS * knilC fi *
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Test Certificate GE Blowdown Valve
Stroke Measurement

*i ei lr,i.d r:Wr-l i,/A lV*
Tr:tsl.$ti*k*

Blowdown
Valve lD

Total Valve
Stroke

By-pass Valve
Lift

\.25'C D 3\\

J

fllncfres I Millimeterg fl As-found {*slen
Test Decision

(as requiredlacc. b specificathn

Accented* I I Reiected" Un[ I $y'stem Name

OOEM - GE StandardNC-Report* I I Rework"
NCR NO.- cfuanth/

Blowdown Valve
Checked by* Part ldnr Rev. Powef Shtion Desbnation

Approved by* l&TPlanlD Rev Test Step Materiel Test No

Authority / Customer" order No Factory Order

eLSY#,F$
5neeI

1

NO. Or 5n

1 UTGS622601
n I nna
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Test Certificate GE Non-Return Valve & Actuator
Dimensional lnspection

vm{v* {ffi J. 
p) - "

CYLII',IDER BORE

Valve Meas.
Location

A B c D

Bushing Bore lD l, )+c 1,,\{3 ll5 ( \,\ 3+

Valve Shaft OD I,lz5 \,,\? 5 \.\25 \,\?5
Piston Rod
Clearance 0,0\ 5, D.bzB o D30 D,Obq

Actuator Meas.
Location

#1 #2 #3
X Y X Y X Y

Cvlinder lD e .te {,0 s.D (D 5,0 FtrJ.\ i

Piston OD u.j\\ r1\\ \"Tt5 k{$
Clearance

",d1
) $b\s r,,ts{ l,uc 5

I lnches f Millimeters I As-found I As-left

TeSt DeCiSiOn I Accepted* | | Rejecteu*
(as required/acc. to specificatbnX NC-Reoort* I I Rework*

Unit / System Name

OOEM - GE Standard
NCR No.- PartText- I Quantitv

Non-Return Valve & Actuator I

Checked by* Pad ldnr Rev Fower Station DeQnation

Approved by-- l&TPlanlD Kev. Test Step Material Test No

I'ufrdtl7euEomei= Ordet No Fac{ory Oroer

etuffiYffi.w
Sneer No

1 1 UTGS6226AZ I -
Document No.

h if applicable ** Name / depl /
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Valve lil IDL

/\I J-

\_--/
CYLII.IDER BORE

Valve Meas.
Location

Bushing Bore lD

\'t2-5\rzsValve Shaft OD

o,bq"z
Piston Rod

Clearance

Actuator Meas.
LocFtion

#1 #2 #3

X Y X Y X Y

Cvlinder lD (cc2 (cuz ('oLfL ("il0\ 4,t> (h-,t

Pistdn OD \PR2 \tl i l|qq 4tfi r
Clealance -$'91$-{ rtot lt 0 'r r',\ 4

f As-found fun*-rctptn"ft* [ Millimeter:s

OOEM - GE StandardTest Decision
(as required/acc. tc

Non-Retum Valve & Actuator

urcs6226A2&tffiT*,w

GE Non-Return Valve & Actuator
Dimensional lrsPection
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Test Certificate GE Non-Rsturn Valve & Actuator
Dimension*l lrspection

Valve lD \D 3

CYLIHDER BORE

Valve Meas.
Locaticn

A B c D

Bushing Bore lD ll3S ),r Sb \,\ s -t \,t35
Valve Shaft OD ),\ zq \,r a5 \,t l5 \,i2,5

Piston Rod
Clearance D,DiD c"bl \ 0,bJl D,D io

Actuator Meas.
Location

#1 12 #3
X Y X Y X Y

Cvlinder lD 5.c LKt'\ (c 5() (o 5.s02

Pistqn OD h,t'i \ $'coc +3q \Rci\
Clearance D,url0 b f,\0 D,lD )r0\ \

fftnctres ; rUiltbmeters fl As-found (g"-,"o

Test Decision
(as requr€d/acc. tt specdicatbn

Accepted' l, I Reiected" Unl / System Name

OOEM-GfStandardNC-Reoort" l I Rework*
NCR No' Part Text 

J Arantity

Non-Retum Valve & Actuator I

cnecKed by Part ldnr Pot\€r SESn t]esgnatbn

Appraved by* & T Plan lD Rev Test Step

Auurorrty / Custorner" order No Factory Order

&t%Y#,ffi 1 1

bn

UTG$S22EA2
ltev

a I
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Test Certificate

Valve iD I0+ A

/\/\
{)-\/
\---l
CYLII'{DER BORE

Valve Meas.
Location

A B c D

Bushing Bore lD I \qr> 1., l5L \,YS+ \,\3]
Valve Shaft OD \,t Zs \,\ 25 \"t2< l,\25

Piston Rod

Clearance D,ols c o\1 D,b\t o'or2
Actuatdr Meas.

Locbtion
#1 #,, #3

X Y X Y X Y

Cvlinder lD {. Nb? (.outr <.0,9 5co\. 5 003 5.Dui

Piston OD Iqc\5 +_\t: {-dirqr \lorG

Clearance LuUl 5 Duh )0ob h i\\e'

fl Ae-found
Measurment Unrts

X{nches I nnil$meters

System Name

OOEM - GE Standard
Test Decision

(as required/acc. t3 specifration

Non-Retum Valve & Actuator

&ilhr# re UTGSSzzhgz

GE Non-Return Valve & Actuator
Dimensional lmpec{ion
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Measurement 

t As-found ffiRs-t**-\
*l
{lnches I Millhmeters

Test Decieion
(as required/acc. tc specifrcatbn OOEM - GE Standard

Non-Retum Valve & Actuator

&ils?ffi'ffi urc$622692

GE Non-Retum Valve & Actuator
Dimensi onal lrsBection

Valve lD \O + B

,-----\/\/\,\/\
( \*\/\/\./
\,--/
CYLII,IDER BORE

Valve Meas.
Location

A B c D

Bushing Bore lD l,)3J \,\ s1 -44

\ \') a \,\4 ?,

Valve Shaft OD \\L{ \,\25 \'t z{- \,t Z. S
Piston Rod
Clearance e .o['L D,O3Z D,,o',Z3 O,DZJ

Actuat0r Meas.
LocFtion

#1 #2 #3
X Y X Y X Y

Cvlinder lD 5,DW c00\ (ooz 5 r-> fD ,fc
Piston OD l- qr\q +q4i 4s,rtl { 9fii
Clealance ).CI') 5 0r\X6 n.0di b,euJ
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Test Certificate GE Non-Return Valve & Actuator
Dimensional lruspection

Valve lD \Dte

CYLII'IDER BORE

Valve Meas.
Location

A B c D

Bushing Bore lD
L

l"[05-1 ),bqL [,lo9o tbse,
Valve Shaft OD \ \'t3 \ b"I5 \,GL5 i.krll

Piston Rod

Clearance D.DI+ 0,D27 O,cl 5 D.Dl5
Actuat$r Meas.

Location
#1 #z #3

X Y X Y X Y

Cvlin$er lD t.r.5e f" sbr b 502 I siiz k.50 L50
PistCn OD b+ql {.$t'cil I sci b qrlq

Cleafance ).CD? 0.00q Dufu O.DU?

*"*'."ffinches 
I Millfimeters

Measurement 

T As-found ffi**-t*tr\

Test Decision
{as requh€d/acc. to specificstion

Accepted" l' I Rejecrg{ Unt / System Name

OOEM - GE StandardNC-Reoort* l, lRework"
l ft:antitv

Non-Retum Valve & Actuator I

Check€d by-t Part ldnr Ke8/_ Pouier SEtion D€sltnatbn

Approved by* l& T Plan lD I est b.tep Material Test No

Autnority i Customer* Order No Factory ()rder

&$""%T"*'F€
sr€el

1 1 UTGS6 226g2 :
* NarF / desi / date /
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Test Certificate

V,m{v* }ffi #3

-----i'=--,/\,/\/\/\
()-
t,\/

CYLIhIDER BORE

Valve Meas.
Location

A B c D

Bushing Bore lD ), U3B \, [n3g \ ,(") \ \ ., \g\t
Valve Shaft OD \, l"L\ \'l'25 \,, tzs \.., ta? l

Piston Rod
Clearance D,o\5 D C\3 C, Db\e D.D\S

Actuator Meas.
Location

#1 #2 #3
X Y X Y X Y

Cvlinder lD lo.btt / l^ (n, l"5ur t".so} bs$r 1..'5b

Piston OD t$'it f^fit ('''ql1 h "q\6

Clearance D.t)\ 2 b"r\t \ u."uts b,,0c[

Measurment Unrts

FQnches f Millimeters I As-found M n"-1"ru

OOEM - GE Standard
Test Decision

(as required/acc. to specification

Non-Retum Valve & Actuator

&LffiTM'M

GE Non-Return Valve & Actuator
Dimensional lnspection
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Test Certificate 
Title: 

Standard GE Generator Rotor Clearances - DE 

 

 
Test Decision: 

(as required/acc.to specification) 
Accepted* 
NC-Report* 

 
 

Rejected* 
Rework* 

 
 

Plant / unit

Holyrood Unit 1 
Shop*  before overhaul*  

Site*  after overhaul*  

NCR No.* 
 

Product designation

   Generator  “As Found” 
Quantity

 
Checked By** 

Bill Cochran 5-31-2012 
Ident No.

  
Rev. 

 
Power station designation

 
Approved By** 

James George 5-31-2012 
I & T plan No.

 UTGE622040 
Rev. 

A 
Test step 

3.0020 
Mat. test. No.

 
Authority / Customer** Order No.

 
Factory Order 

 
Resp. dept. 
Generator Eng 

Prepared** 
C Fortier  21-May-2012 

Checked**

J Jensen  21-May-2012 
Released**

J Fiaux  21-May-2012 
Doc.-Type

TC 
Language

EN 

abcd 
Document No.

UTGE 622037 
Rev. 

- 
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1 
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A         
B         
C         
D         
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F         
G         
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Test Certificate 
Title: 

Standard GE Generator Rotor Clearances - DE 

 

 
Test Decision: 

(as required/acc.to specification) 
Accepted* 
NC-Report* 

 
 

Rejected* 
Rework* 

 
 

Plant / unit

Holyrood Unit 1 
Shop*  before overhaul*  

Site*  after overhaul*  

NCR No.* 
 

Product designation

   Generator  “As Left” 
Quantity

 
Checked By** 

Joe Pitcher 7-3-2012 
Ident No.

  
Rev. 

 
Power station designation

 
Approved By** 

James George 7-3-2012 
I & T plan No.

 UTGE622040 
Rev. 

A 
Test step 

9.0020 
Mat. test. No.

 
Authority / Customer** Order No.

 
Factory Order 

 
Resp. dept. 
Generator Eng 

Prepared** 
C Fortier  21-May-2012 

Checked**

J Jensen  21-May-2012 
Released**

J Fiaux  21-May-2012 
Doc.-Type

TC 
Language

EN 

abcd 
Document No.

UTGE 622037 
Rev. 

- 
Sheet No.

1 
No.of sh.

1 
  * Mark/Fill in if applicable     ** Name / dept. / date / initials 
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Test Certificate 
Title: 

Standard GE Generator Rotor Clearances - NDE 

 

 
Test Decision: 

(as required/acc.to specification) 
Accepted* 
NC-Report* 

 
 

Rejected* 
Rework* 

 
 

Plant / unit

Holyrood Unit 1 
Shop*  before overhaul*  

Site*  after overhaul*  

NCR No.* 
 

Product designation

   Generator “As Found” 
Quantity

 
Checked By** 

Bill Cochran 5-31-2012 
Ident No.

  
Rev. 

 
Power station designation

 
Approved By** 

James George 5-31-2012 
I & T plan No.

 UTGE622040 
Rev. 

A 
Test step 

3.0010 
Mat. test. No.

 
Authority / Customer** Order No.

 
Factory Order 

 
Resp. dept. 
Generator Eng 

Prepared** 
C Fortier  21-May-2012 

Checked**

J Jensen  21-May-2012 
Released**

J Fiaux  21-May-2012 
Doc.-Type

TC 
Language

EN 

abcd 
Document No.

UTGE 622038 
Rev. 
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F         
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Test Certificate 
Title: 

Standard GE Generator Rotor Clearances - NDE 

 

 
Test Decision: 

(as required/acc.to specification) 
Accepted* 
NC-Report* 

 
 

Rejected* 
Rework* 

 
 

Plant / unit

Holyrood Unit 1 
Shop*  before overhaul*  

Site*  after overhaul*  

NCR No.* 
 

Product designation

   Generator “As Left” 
Quantity

 
Checked By** 

Joe Pitcher 7-3-2012 
Ident No.

  
Rev. 

 
Power station designation

 
Approved By** 

James George 7-3-2012 
I & T plan No.

 UTGE622040 
Rev. 

A 
Test step 

9.0010 
Mat. test. No.

 
Authority / Customer** Order No.

 
Factory Order 

 
Resp. dept. 
Generator Eng 

Prepared** 
C Fortier  21-May-2012 

Checked**

J Jensen  21-May-2012 
Released**

J Fiaux  21-May-2012 
Doc.-Type

TC 
Language

EN 

abcd 
Document No.

UTGE 622038 
Rev. 
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8 Test Certificate 
Title. 

Standard GE Hydrogen Seal System Checks 

INSPACTIONS & CHECKS 

ain Seal Oil Pump Regulating Valves, 
Oil Filters, 
Seal Oil Pressure Gauges 
at Unit Centerline 

CODE . : 

merg. Seal Oil Pump X 	- Work Carried Out 

N 	- Not Done 
NA - Not Applicable 
C 	- See Comments 
V 	- Visual Inspection 
S 	- Satisfactory 
U 	- Unsatisfactory 

as Side Drain Float, 
Trap and Valves 	/ 

acuum Pump High Level Alarm on 
Hydrogen Detraining Tank rain Enlargement 	/ 

*ell& Valves Gauge Calibration 
iquid Detectors and 

• larm 
Seal Casing Assembly 
" Joint Clearances 

• uto Pump Start & 
• arm Test 

* Oil Grooves Clear? 

1 

,,,-<------- - II,  
.----  

AR, 

2 .  

1 5  

SEAL MEASUREMENTS 

POSTION 
DRIVE END NON DRIVE END 

AIR HYDROGEN AIR HYDROGEN 
1 iS, 008 1 3. 0/3 13 .c,c,e, ..)",003. 
2 /3, &sob' 13, 0/3 13, 00  3 P 3.003 
3 /5Y X5' .  

/ 7, 60—  
13, a 09  

/3 00 
 	13 . tg, 3"-  

;3. 60 le  
t3.001- 

4 13 	, 00 Ai 
5 /3, Doi 13, Doc.  i; .0o G. 13 .0/ 0 
6 15,01 /3,O05-  13 , ot5 6. /3 ,a0 

AVERAGE /3, Otc 13, clef I 3 .c:=.011 l 3. 00ii, 
SHAFT DIA /2, 99? it... 01/1 /- 2 AVIS /2_ 6.99 
CLEARANCE , ao 6" .,3101) ,004, . 0o 7 

	

Test Decision: 	Accepted* 	❑ 	Rejected• 	❑ 

	

(as reguired/acc.to spedfication) 	NC-Report* ❑ 	Rework* 	❑ 

Plant / 	it 

0/ if'00,d 	OA) / 	j---  
Shop* ❑ 	before overhaul* ❑ 

Site` 	❑ 	 after overhaul' 	❑ 

NCR No.` Prod 	designation 

Ytii/r 0 	Al 	,5 .4 L. 	4'71  - C 7 /°t  
Quantity 

Checked By- /  
8J2L eoe#1?"9-A/ 	&---/9-20/2 

d 	No. Rev. Power station designation 

Approved Br 

T/4 ‘4465 6E:0466 6-/A-20i 2- 
18 T plan No. 

t)-766.  6 	2 61/ 0  
Rev. 

ii 
Test step 

9.0cgo 
Mat. test. No 

Authority /Customer** Order No Factory Order 

Rasp. dept. 

Generator Eng 
Prepared** 

C Fortier 24-May-2012 
Checked** 

J Jensen 24-May-2012 
Released** 

J Fiaux 24-May-2012 
Doc.-Type 

TC 
Language 

EN 

ALSTelYt 
Document No 

UTGE 622045 
Rev 

_ Sheet No 

1 
No of sh 

2 
Mark/Fill in rf applicable 	Name / dept. / date / initials 
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DRIVE END 

UPPER LOWER 

LENGTH <22, o6. 2.. 
WIRE DIA /.nf 

COIL DIA , 

GRADIENT 

UPPER 

NON DRIVE END  

LOWER 
000 

•  

AI el- 

Title : 

Test Certificate Standard GE Hydrogen Seal System Checks 

HYDROGEN SEAL SPRING MEASUREMENTS 

TESTING DATA 

Seal Oil Flow GPM 

Hydrogen Pressure PSI 

Unit Speed RPM 

	

Doc. type: 	Language: 

	

TC 	en 
2 

No. of Rev.: - 
sh. : 

ALSTOM UTG E622045 
Sheet 
No.: 

2 

Document No . 

SYSTEM TYPE 
(circle one)  

( Vacuum /(Scavagi)) 

Comments:' 	
1----;;,,Aih 
	

4 5 LEFT (6/f.6 /4'5 

KWE-IS 50310201 P2 
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. 0 4/.5" 	AIR SIDE 

AM 

After assembly horizon 
joint step check 

00±,F  

OL PASSAGES CLEANED? 

(YES OR NO) YES 

NON DRIVE END 

AIR SIDE 

Assembled Non Drive End resistance 

in Megaohms 	  

After assembly horizon 
joint step check 

. oat"  
.007 I . 00G I Ail 

GAS SIDE 

Title: 

Test Certificate Standard GE Hydrogen Seal Checks 
0'4  

OF 
-g 2  

B 

sa 

t A 

E ft  
12 

§.g 

INSPECTIONS & CHECKS CODE 
Blue Check —Y— X Work Carried Out 
Seal Joint Check V N Not Done 

NA Not Applicable 
C See Comments 
V Visual Inspection 

MP Mag. Particle 
UT Ultrasonic 
PT Penetrant 

DRIVE END 

Comments: 1 

Test Decision: Accepted* ❑ Rejected* ❑ Plant 1u  

oLY/Foo,d uov 
Product designation 

GetIOR9 	E/41et,1- 7"bef 

OIL PASSAGES CLEANED? 

(YES oe NO) yEs 
GAS SIDE 

c 2 3:00 
a °§' "6:Oo.  

"1:6 ■3" 

3 °  
12:00 

(as reguired/accA0 specification) NC-Report* 1:1 	Rework* 	❑ 

Shop* ❑ 
	

before overhaur 	NCR No.* 

Site ❑ 	after overhaul* ❑ 

Quantity 

Rev. (dent No. Power station designation Checked By— 

BILL Coe- bilf4-n/ 	- 7-zevz. 
Rev. 

A 
Mat, test. No. I & T plan No 

vTGE 42244to 
Test step 

/0. 
Order No. Factory Order 

APP3--;41  ES GCGE 
Authority / Customer* 

Doc -Type 

TC 
Language 

EN 
Resp. dept.  

Generator Eng 
Prepared` 

C Fortier 24-May-2012 
Checked* 

J Jensen 24-May-2012 
Released— 

J Fiaux 24-May-2012 
Rev.  

ALSTOM 
Document No. 

UTGE 622044 
• Mark/Fill in if applicable 	Name / dept. / date / initials 

Sheet No 

1 
No.of sh. 

1 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen001  

Subject: Generator Journal #4 Electrolysis Sheet 1/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/14/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

SITE INSPECTION 
 

Report   
A small amount of Electrolysis was found on the #4 journal. One of the grounding brushes was 
found worn. The spring of that brush holder had no tension on it. The journal where the brush 
contact occurs was found with oxidation.  
 
Recommendations 

1. The #4 journal should be inspected during future outages to monitor the condition. 
2. The rotor should be strap lapped in the area where the brushes ride to ensure good contact. 
3. The brushes and brush holders should be replaced as needed. New brushes and holders are being 

installed during this outage 
4. Shaft grounding maintenance should be performed per OEM specification  

 
Schedule Impact      Yes  No  
 
Cost Impact Yes  No  
 
Alstom’s Engineering Department Recommendations 
N/A 
 
Customer’s Response 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen001  

Subject: Generator Journal #4 Electrolysis Sheet 2/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/14/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

Electrolysis on journal 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen001  

Subject: Generator Journal #4 Electrolysis Sheet 3/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/14/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

Oxidation on generator rotor 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen002 

Subject: Generator Seal Oil System Condition Sheet 1/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/15/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

SITE INSPECTION 
 

Report   
Dirt and sludge was found in the seal oil system in the hydrogen seal casings and oil return 
lines. The hydrogen seal rings were found with scoring in several areas. The hydrogen seal 
journals were also found scored.  
 
Recommendations 

1. The hydrogen seal system should be flushed. 
2. Clean Auxilary air detraining tank interior 
3. Clean the drain piping through cleanout openings 
4. Clean Hydrogen detraining tank interior 
5. Clean Loop Seals 
6. Clean hydrogen seal vacuum tank interior 
7. Clean Seal oil float trap 

 
Schedule Impact      Yes  No  
 
Cost Impact Yes  No  
 
Alstom’s Engineering Department Recommendations 
N/A 
Customer’s Response 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen002 

Subject: Generator Seal Oil System Condition Sheet 2/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/15/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

Dirt and sludge in hydrogen seal casings and on rings 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen002 

Subject: Generator Seal Oil System Condition Sheet 3/3   ISSUE # 

Station: Holyrood Unit #1 

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Contract #  Main Report #  

Programme Reference:  

Quality Plan Reference:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

 

Written By:  James George Position: Technical Field Advisor Date: 6/15/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
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Scoring on hydrogen seal ring 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR # Gen003 

Subject: Generator Collector Rings out of round Sheet 1/2   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 

Conformity:                          Yes � No � 

Design Response Required: Yes � No � 

Design Accepted:                  Yes � No � 

Component Inspected:  Casing �    Rotor    � HP    � IP � LP1    � 
LP2 � LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 
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SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

Report  Report  Report  Report      

The dimensional measurements taken on the collector rings of the unit 1 generator field were 

found to be out of round by approximately .007”. When grinding the collector rings according 

to “elliptical patterns to brush vibrations”, the rings will be elliptical, however, 7 mils seems 

excessive. The readings were found as follows: 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR # Gen003 

Subject: Generator Collector Rings out of round Sheet 2/2   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 

Conformity:                          Yes � No � 

Design Response Required: Yes � No � 

Design Accepted:                  Yes � No � 

Component Inspected:  Casing �    Rotor    � HP    � IP � LP1    � 
LP2 � LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 
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RecommendationsRecommendationsRecommendationsRecommendations    

• Grind and polish rings according to OEM procedure. 

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No ����    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes ����    No No No No ����    

    

Alstom’s Engineering DepartmAlstom’s Engineering DepartmAlstom’s Engineering DepartmAlstom’s Engineering Department Recommendationsent Recommendationsent Recommendationsent Recommendations    

 

 

 
 

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    

Customer agreed to grind the collector rings and clean up the shaft grounding brush areaCustomer agreed to grind the collector rings and clean up the shaft grounding brush areaCustomer agreed to grind the collector rings and clean up the shaft grounding brush areaCustomer agreed to grind the collector rings and clean up the shaft grounding brush area....    
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen004 

Subject: Generator Belly Band Tightness Sheet 1/4   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
must not be Disclosed, Loaned, Copied or used for Manufacturing, Tendering or for any other purpose without their written consent. Rev1 

 
 

SITE INSPECTION 
  Report 
The front belly band of the stator was found with some greasing and signs of movement. Signs 
of movement as shown: 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen004 

Subject: Generator Belly Band Tightness Sheet 2/4   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
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Greasing on the belly band as shown: 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen004 

Subject: Generator Belly Band Tightness Sheet 3/4   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
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Further greasing on the left side: 
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       STG INTERIM 
INSPECTION REPORT 

(IIR) 
IIR # Gen004 

Subject: Generator Belly Band Tightness Sheet 4/4   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 
Conformity:                          Yes  No  
Design Response Required: Yes  No  
Design Accepted:                  Yes  No  

Component Inspected:  Casing  Rotor  HP  IP  LP1  
LP2  LP3  Auxiliaries  BFPT  Stator  Gen. Rotor   
Auxiliaries  Exciter  Valves  MSR  Controls  Piping  
Component Serial Number:  

Attachments; 
# PICTURES 
# RECORD 
SHEETS Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes  No 
Client Accepts ‘As Found’:               Yes  No  
 
Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 6/20/2012 

Distribution For Action:                  Client         Engineering         Project Manager  

Distribution For Information:         Client      Engineering          Project Manager  

CRN Reference no: (if applicable) 
© - ALSTOM 2010 This Document and any Information or Descriptive Matter set out hereon are the Confidential and Copyright Property of ALSTOM POWER and 
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Recommendations 
• Tight belly band now or during next inspection. 

Schedule Impact      Yes  No  
 
Cost Impact Yes  No  
 
Alstom’s Engineering Department Recommendations 
 
 
 
 
Customer’s Response 
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       STG INTERIM 

INSPECTION REPORT 

(IIR) 

IIR # Gen005 

Subject: Hydrogen Seal Casing Oil Deflector Sheet 1/1   ISSUE # 

Station: Holyrood Unit #1 ALSTOM 

Conformity:                          Yes � No � 

Design Response Required: Yes � No � 

Design Accepted:                  Yes � No � 

Component Inspected:  Casing �    Rotor    � HP    � IP � LP1    � 
LP2 � LP3 � Auxiliaries    � BFPT � Stator �    Gen. Rotor �  
Auxiliaries    � Exciter    � Valves � MSR � Controls � Piping � 

Component Serial Number:  

Attachments; 

# PICTURES 

# RECORD 

SHEETS 
Contract #  Main Report #  CLIENT 

Client Accepts Recommendation:    Yes � No � 

Client Accepts ‘As Found’:               Yes � No � 
 

Signature:                           Date: 

Programme Reference:  

Quality Plan Reference:  

 

Written By:  James George Position: Technical Field Advisor Date: 7/4/2012 

Distribution For Action:                  Client �        Engineering �        Project Manager � 

Distribution For Information:         Client �     Engineering �         Project Manager � 

CRN Reference no: (if applicable) 
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SITE INSPECTIONSITE INSPECTIONSITE INSPECTIONSITE INSPECTION    

    

Report  Report  Report  Report      

Both hydrogen seal casing oil deflectors were found worn with excessive clearance. The TE 

hydrogen seal casing oil deflector had .075” diametrical clearance and the CE hydrogen seal 

casing oil deflector had .049” clearance. The maximum diametrical clearance at the oil 

deflectors should be .040” clearance. 
 

RecommendationsRecommendationsRecommendationsRecommendations    

• Replace or repair oil deflectors during next generator outage. 

    

Schedule Impact  Schedule Impact  Schedule Impact  Schedule Impact                  Yes Yes Yes Yes ����    No No No No ����    
 

Cost ImpactCost ImpactCost ImpactCost Impact    Yes Yes Yes Yes ����    No No No No ����    

    

Alstom’s Engineering Department RecommendAlstom’s Engineering Department RecommendAlstom’s Engineering Department RecommendAlstom’s Engineering Department Recommendationsationsationsations    

 

 

 
 

Customer’s ResponseCustomer’s ResponseCustomer’s ResponseCustomer’s Response    

Customer agreed to reCustomer agreed to reCustomer agreed to reCustomer agreed to re----install the existing oil deflectors and replace at next outageinstall the existing oil deflectors and replace at next outageinstall the existing oil deflectors and replace at next outageinstall the existing oil deflectors and replace at next outage    
 

 

DD-NLH-040, Attachment 1 
Page 158 of 409, Isl Int System Power Outages



Industrial Services 
TISI Canada Inc. 

ISO 9001:2008 I°  

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC  

Acceptance: ASME SECTION 8 Client Name/Address: NL Hydro 

Date Of Examination: 16 August 2011 Procedure: MT ASME 1 

Work Location/Address: Holyrood, NL Technique: ASME V 

Part Description: Unit 1 Turbine Rotor P.O. Number: 19101 OB 
Tvoc of Sabrication: 
	

Weld 
	

Castin 
	

Forging 
	Plate [ I 
	

Other X 
Part/Assy Nee 

N/A 
Du No.: 

N/A 
Hest No.: 	 i Pattern No.: 

N/A 	 I 	 N/A 

Scope: 	To perform a fluorescent magnetic particle inspection on unit 1 turbine rotor fan blades. 

Results: 	As requested by Alstom 100% of all fan blades were inspected using the wet fluorescent method of 
MN At the time of inspection no indications were found all areas are acceptable to code. 

Note: Blades 2 & 3 on the HP section have moderate to heavy pitting throughout. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected  
/N/A N/A N/A 

Min black light intensity is 1000 microwans: 
@ 15" from the surface of the part. V [ x ] N [ I 
A surface OK [ x ] mw/cm2: [ x I 

Document black and white light meters SIN and 
calibration dates: 

Minimum white 
surface of the 

light intensity is 100 ft candles at the 
part OK [ x ] Ft candles:[ 	] 

Magnetizing Equipment 	 Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes No x 
Yoke A/C 16267 Ltunor J 4207 

No. of Oersteds 
Additional Equipment Used hid lightiUg equipment 
details): Black Light Serial No. 16476 N/A 

This Certificate or Report n valid only for that work which was meafi-ally recolested The 
reference All certificates and/or reports are the result of work performed in 
within the normal limits of accuracy m accordance with the standard 

responrible for any mews or opinions expressed by employees performing this work which fall outside the exact turns of 
n* and standards to the best of our ability and intent However, the company will not be responsible for deviations 

shall require Client/Manufacture representatives signature. 

Printtiasse 

TEAM TECHNICIAN: Glenn Melindy 

CLIENT REPRESENTATIVE FINAL Addig A ANCE: 
Print N ame 

Certification: 	1 
CGSB 48.9712 Level 2 

Signature 

Iii , ACCP 	Level 11 
I SNT-TC-1A Level II [  

Branch Office Page I__ of _1 
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PrImeName 

TEAM TECHNICIAN: Glenn Melindy 

  

Certification: 	10096 	ACCP 	Level II [ ] 
CGSB 48.9712 Level 2 [ x ] SNT-TC-1A Level II [ ] 

  

    

Date 

4w 	) 	6‘`■— 	/ 7 7  

PrhaNane 

CLIENT REPRESENTATIVE FINAL A PTANCE: 

  

ISO 9001:2008 IS  TEAM Industrial Services 
TISI Canada Inc. 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro Acceptance: ASME SECTION 8 

44 .   Procedure: MT ASME 1 Date Of Examinatiolf16 Au 	st 20 • 1^)-e'Th 

Work Location/Address: Holyrood, NL Technique: ASME V 

Part Description: Unit 1 Turbine Rotor P.O. Number: 19101 OB 

TVDe of Fabrication: 
	

Weld [ ] 
	

Casting [ ] 
	

Forging [ ] 
	

Plat 1 
	

Other [ X ] 
Part/Assy No.: 

N/A 
Dwg No.: 

N/A 
Heat No.: 

N/A 
Pattern No.: 

N/A 

Scope: 	To perform a fluorescent magnetic particle inspection on unit 1 turbine rotor fan blades. 

Results: 	As requested by Alstom 100% of all fan blades were inspected using the wt fluorescent method of 

MPI .At the time of inspection no indications were found all areas are acceptable to code. 

Note: Blades 2 & 3 on the HP section have moderate to heavy pitting throughout. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
N/A N/A N/A 

Min black light intensity is 1000 microwatts: 
@ 15" from the surface ofthe part Y [ x ] N [ ] 
@ surface OK [ x ] mw/cm2: [ x ] 

* Document black and white light meters SIN and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the part. OK [ x ] Ft candles:[ 	] 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes 	No x 

Yoke A/C 16267 Lumor J 4207 
No. of Oersteds 

Additional Equipment Used Ind lighting equipment 
details): Black Light Serial No. 16476 N/A 

This Certificate or Report is valid only for that work which was specifically requested. The 
reference. All certificates and/or reports are the result of work performed in confo 
within the normal limits of accuracy in accordance with the standard practi 

responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
applicable ,....fications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

e shall require Client/Manufacture representatives signature. Code acre 
• 	 • 
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ISO 9001:2008 IS  TEAM Industrial Services 
TISI Canada Inc. 

 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro Acceptance: ASME Section VIII 

Date Of Examination: 2012/June/16 Procedure: MT.ASME.1 Rev. 15 

Work Location/Address: Holyrood, NL Technique: Fluorescent 

Part Description: Unit 1 Turbine Diaphragms P.O. Number: 191010B 

Type of Fabrication: 
	

Weld [ I 
	

Casting [ 
	

Forging [ I 
	

Plate I I 
	

Other [X 
Part/Assy No.: 

n/a 
Dwg No.: 	 Heat No.: 

n/a 	 n/a 
Pattern No.: 

n/a 

Scope: 	To perform fluorescent magnetic particle inspection on Unit 1 turbine diaphragms 

Results: 	As requested by Alstom, wet fluorescent magnetic particle inspection was performed on Unit 1 
lower portion of turbine diaphragms GE5, STE(one side only), 3GE(one side only), 2TE, GE2(one 
side only) and 4TE(one side only). At time of inspection, no indications were found and accepted to 
code. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 

6 6 0 
Min black light intensity is 1000 microwatts: 
® 15" from the surface of the part. Y[X]N[ ] 
® surface OK pc ] mw/cm2: [ ] 

* Document black and white light meters S/N and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the part. OK pc i Ft candles:[ 	I 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes 	No x 

Magwerks A/C 080521 Lumor J 4207 
Magnetic 
Penetrameter 84261 No. of Oersteds 

Additional Equipment Used and lighting equipment 
details): Black Light Serial # 16476 N/A 

This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent However, the company will not be responsible for deviations 
within the normal limits of accuracy m accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representative's signature. 

PrietName 	 Signature 

TEAM TECHNICIAN: Kristofer Jacobs 	___ eL. _.-: 
Certification: 	13562 
CGSB 48.9712 Level 2 

ACCP 	Level II [ 1 
[ X ] 	SNT-TC-1A Level II [ 1 

- 	 c--7------ ,,,..> 

CLIENT REPRESENTATIVE FINAC-ACCEPTANCE: 
Print Name 	 Signature Date 
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TEAM Industrial Services ISO 9001:2008 IS  

T1SI Canada Inc. 

 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL HYDRO Acceptance: ASME Section VILE 

Date Of Examination: 2012/June/18 and June 19 Procedure: MT.ASME.1 Rev 15 

Work Location/Address: Holyrood, NL Technique: Fluorescent 

Part Description: Unit 1 turbine Diaphragms P.O. Number: 191010B 
ype of Fabrication: 
	

Weld [ ] 
	

Casting [ ] 
	

Forging ] 
	

Plate [ 
	

Other [ x 
Part/Assy No.: 

n/a 
Dwg No.: 

n/a 
Heat No.: 

n/a 
Pattern No.: 

n/a 

Scope: 	To perform Magnetic Particle inspection of Unit 1 diaphragms 

This report covers the magnetic particle examination on the above components as requested by Alstom. 

Results: 
Wet fluorescent magnetic particle inspection was performed on Unit 1 turbine diaphragms 
3GE lower (1 side), GE2 lower (1 side), 41E lower (1 side), 5TE lower (1 side), GE4 lower, 3TL lower, 5TE 
Upper, 15 lower, 9 lower. At the time of inspection no indications were found and parts accepted to code. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected  
0 10 10 

Min black light intensity is 1000 microwatts: 
® 15" from the surface of the part. Y [X ] N [ ] 
@ surface OK [ ] mw/cm2: [ ] 

* Document black and white light meters SIN and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the pan. OK [X ] Ft candles:[ 	] 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes No x 
4207 Magwerks A/C 080521 Lumor J 

Magnetic 
Penetrameter 84261 No of Oersteds 

Additional Equipment Used (Ind lighting equipment 
details): Black light Serial No. 16476 n/a 

This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of ow ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

TEAM TECHNICIAN: John Clarke  

CLIENT REPRESENTATIVE FINAL CCEPTANCE: 

PritName 

4,. 	
PriNtName 

Certification: 4397 	ACCP 	Level II [ ] 

	--CGSB 48.9712 Level 2 [ x 	SNT-TC-1A Level II [ 
Sigmlure Dale 

Branch Office 	 Pagel_ of _1 
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Prisereana 

TEAM TECHNICIAN: John Clarke 

CLIENT REPRESENTATIVE FINAL CCEPTANCE: 

TEAM Industrial Services ISO 9001:2008 IS  
TISI Canada Inc. 

 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL HYDRO Acceptance: ASME Section VIII 

Date Of Examination: 2012/June 20th  , 21 g  and 22nd  Procedure: MTASME 1 Rev 15 

Work Location/Address: Holyrood, NL Technique: Fluorescent 

Part Description: Unit 1 turbine Diaphragms P.O. Number: 191010B 
Type of Fabrication: 
	

Weld [ ] 
	

Casting [ ] 
	

Forging [ ] 
	

Plate 
	

Other 1 x 
Part/Assy No.: 

n/a 
Dwg No.: 

n/a 
Hest No.: 

n/a 
Pattern No.: 

n/a 

Scope: 	To perform Magnetic Particle inspection of Unit 1 diaphragms 

This report covers the magnetic particle examination on the above components as requested by Alstom. 

Results: 
Wet fluorescent magnetic particle inspection was performed on Unit 1 turbine lower diaphragms 
1GE, 1TE, 8, 5, 7, 6, 2, 3, 4, 17, 15, 13, 12, 11, 14, 16. At time of inspection no indications found. 

Wet fluorescent magnetic particle inspection was performed on unit 1 turbine upper diaphragms 
14, 11, 13, 12, 17, 2, 3, 4, 16, 5, 6, 7, 9, TL1, GL1, 8. At time of inspection no indications found. 

Total Parts Inspected Total Parts Accepted  	 
32 

Total Parts Rejected  
0 32 

Min black light intensity is 1000 microwatts: 
@ 15" from the surface of the part. Y [X ] N [ ] 
(0 surface OK [ ] mw/cm2: [ I 

* Document black and white light meters S/N and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the part. OK [X ] Ft candles: 	I 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes No x 

Magwerks A/C 080521 Lumor J 4207 
Magnetic 
Penetrometer 84261 

No of Oersteds 

Additional Equipment Used (Ind lighting equipment 
details): Black light Serial No. 16476 n/a 

This Certificate or Report is valid only for that work which was specifically requested_ The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard Mural Cede acceptance shall require Client/Manufacture representatives signature. 

Certification: 4397 	ACCP 	Level 11 [ I 
('GSB 48.9712 Level 2 [ x l SNT-TC-1A Level H [ I 

Date 

e 7,-;/(z- Ada ket S 

Branch Office 
	

Page 1 of 1 
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Prime Navas 

TEAM TECHNICIAN: John Clarke 
Print Nauss 

Sigeowre 

  

ISO 9001:2008 IS  TEAM Industrial Services 
TISI Canada Inc. 

 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC  	 

Acceptance: ASME Section VIII  

Procedure: MT.ASME.1 Rev 15 

Client Name/Address: NL HYDRO 

Date Of Examination: 2012/June 26th 

Work Location/Address: Holyrood, NL Technique:  Fluorescent  

P.O. Number: 191010B Part Description: Unit 1 turbine 1 4  stage nozzle 
Type of Fabrication: 
	

Weld [ ] 
	

Casting 
	

Forging [ ] 
	

Plate [ ] 
	

Other I x ] 
Part/Aasy No.: 

n/a 
Dug No.: 

n/a 
Heat No.: 

n/a 
Panetta No.: 

n/a 

Scope: 	To perform Magnetic Particle inspection of Unit 1 l d  stage nozzle 

This report covers the magnetic particle examination on the above components as requested by Alstom. 

Results: 
Wet fluorescent magnetic particle inspection was performed on Unit 1 turbine 1st  stage upper nozzle 

At time of inspection no indications found. 

Wet fluorescent magnetic particle inspection was performed on unit 1 turbine 1 g  stage lower nozzle 
At time of inspection no indications found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 

2 2 0 
Min black light intensity is 1000 microwatts: 

15" from the surface of the part. Y [X I N [ ] 
g surface OK [ ] mw/cm2: [ ] 

* Document Mack and white light meters S/N and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the put. OK [X 1 Ft candles:[ 	] 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes No x 

Yoke A/C 144 Lumor J 4207 
Magnetic 
Penetrameter 84261 No of Oersteds 

Additional Equipment Used (Ind lighting equipment 

details): Black light Serial No. 16476 n/a 

This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

CLIENT REPRESENTATIVE FINAL ACCEPTANCE: 

Certification: 4397 
CGSB 48.9712 Level 2 [ x 

Signature 

ACCP 	Level II [ ] 
SNT-TC-1A Level II [ ] 

Date 

Branch Office 
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PrisitNase 

TEAM TECHNICIAN: Terry 

Industrial Services 
TISI Canada Inc. 

ISO 9001:2008 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro Acceptance: ASME VIII 

Date/Time: 25 June 2012 Procedure: UT.ASME 3 Rev: 8 

Work Location/Address: Holyrood, NL Technique: Longitudinal 
Part Description: Horizontal Joint Bolting — High 
Pressure Bolts P.O. Number: 191010B 

ype of Fabrication: Weld [ I Casting [ Forging [ I Plate [ Other [ x 
Part/Aasy No.: 

N/A 
Dwg No.: 

59E129BR 
He 	No.: 

N/A 
Patters No.: 

N/A 

Scope: 	Unit 1— Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine- Horizontal Joint Hi_h Pressure Bolts. 
(No. 1- 116 as per Drawing # 592E129BR Sheet 1) 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

A rejectable indication was found on No. 40 bolt at a depth of 8.60" inches. No other relevant 
Indications were found on the remaining bolts in accordance with code. 
Bolt Length: 20.45" inches 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
116 115 1 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N CaL Date Angle Size Frequency S/N 

Olympus Epoch 600 120343804 April 2012 0 Deg 0.250 5.0 Mhz 614504 

Calibration Block: 	Step-wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was specifically requested The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact tams of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

CLIENT REPRESENTATIVE FIN 	 ANCE: :16-4 pl  We, 

Certification: 	11416 	ACCP 	Level II [ 1 
CGSB 48.9712  Level 2 [ x 1  SNT-TC-1A Level II [ L 

Dale 

//2_ 

Page_1_ of _1_ Branch Office 
41 Saanna Avenue. Mt. Pearl. NT . A1N4P9 
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CLIENT REPRESENTA 
MUM 

CE: 	Oda r,"s 	 Zre  

Dale 

73-  7/ 

Certification: 	11416 	ACCP 	Level II [ I 
CGSB 48.9712 Level 2 [ x ] SNT-TC- 1A Level II [ I 

TEAM - Industrial Services 
T1SI Canada Inc. 

ISO 9001:2008 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC  

Acceptance: ASME VIII Client Name/Address: NL Hydro 

Date/Time: 26 June 2012 Procedure: UT.ASME 3 Rev: 8 

Work Location/Address: Holyrood, NL Technique: Longitudinal  

P.O. Number: 191010B Part Description: Coupling Bolts 

Type of Fabrication: 
	Weld I 
	

Casting [ 
	

Forging ] 
	

Plate I 
	

Other [ x ] 
Part/.3Lssy No.: 	 Dwg No.: 

N/A 	 N/A 
Heat No.: 	 Pattern No.: 

N/A 	 N/A 

Scope: 	Unit 1— Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine- Coupling Bolts. 
Quantity: 12 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No Defects found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
0 - - 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N Cal. Date Angle Size Frequency SIN 

Olympus Epoch 600 120343804 April 2012 0 Deg 0.250 5.0 Mhz 614504 

Calibration Block: 	Step-wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the curet terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy m accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

Branch Office 
	 Page_l_ of I 
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TEAM c Industrial Services ISO 9001:2008 
MI Canada Inc. 

 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro Acceptance: ASME VIII  

Procedure: UT.ASME 3 Rev: 8 Date/Time: 26 June 2012 

Work Location/Address: Holyrood, NL Technique: Longitudinal  

P.O. Number: 191010B Part Description: Steam Inlet Flange Bolts 

Type of Fabrication: 
	

Weld [ I 
	

Castin 
	

Fo 
	

Plate 
	

Other 1 x 
Part/ Ass!: No.: 

N/A 
Dwg No.: 

N/A 
Heat No.: 

N/A 
Pattern No.: 

N/A 

Scope: 	Unit 1— Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine- Steam Inlet Flange Bolts. 
Quantity: 12 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No defects found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected  
0 - - 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N Cal. Date Angle Size Frequency S/N 

Olympus Epoch 600 120343804 April 2012 0 Deg 0.250 5.0 Mhz 614504 

Calibration Block: 	Step-wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

hint 

TEAM TECHNICIAN: Te I liver 
Certification: 	11416 	ACCP 	Level II [ ] 
CGSB 48.9712 Level 2 [ x I SNT-TC-1A Level II [ 1 

CLIENT REPRESENTATIVE FINAL ACCEPTANCE: 1i4, 464 s  

Branch Office 
	 Page_l_ of _1_ 
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Certification: 4397 	ACCP 	Level II [ 1 
CQSB 48.9712 Level 2 [ x 1 SNT-TC-1A Level II [ 1 

Signature PriatNaase 

TEAM TECHNICIAN: John Clarke 

Tat" Ala pv,s 	 ec / cz_ 
Mafia& 	 Data 

CLIENT REPRESENTATIVE FINAL CEPTANCE: 

  

ISO 9001:2008 IS  TEAM Industrial Services 
TISI Canada Inc. 

 

MAGNETIC PARTICLE EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL HYDRO Acceptance: ASME Section VIII 

Date Of Examination: 2012, June 25th Procedure: MT.ASME.1 Rev 15 

Work Location/Address: Holyrood, NL Technique: Fluorescent 

Part Description: Unit 1 turbine Diaphragms _ P.O. Number: 191010B 
Tvne of Fabrication: 
	Weld [ 
	

Casting I 
	

Forging [ I 
	

Plate [ 
	

Other [ x I 
Part/Awry No.: 

n/a 
Dwg No.: 

n/a 
Heat No.: 

n/a 
Pattern No.: 

n/a 

Scope: 	To perform Magnetic Partide inspection of Unit 1 diaphragms 

This report covers the magnetic particle examination on the above components as requested 
By Alstom. 

Results: 
Wet fluorescent magnetic particle inspection was performed on Unit 1 turbine upper 
Diaphragms T4, T3, T2, G2, G3, GE4, GE5 
At the time of inspection no indications were found and the parts were accepted to code. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
7 7 0 

Min black light intensity is 1000 mix rowatts: 
15" from the surface of the part. Y [X ] N [ I 

A surface OK [ ] mw/a112: [ ] 

* Document black and white light meters S/N and 
calibration dates: 

Minimum white light intensity is 100 ft candles at the 
surface of the part. OK [X ] Ft candles:[ 	] 

. 

Magnetizing Equipment Inspection Medium Demagnetize 

Equipment Current Serial No. Product Batch No. Yes No x 

Magwerks A/C 080521 Lumor J 4207 
Magnetic 
Penetrameter 84261 No of Oersteds 

Additional Equipment Used gad lighting equipment 
details): Black light Serial No. 16476 n/a 

This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent. However, the company will not be responsible for deviations 

within the nomial limits of acanacy in accordance with the standard prac inal Code acceptance shall require Client/Manufacture representatives signature. 
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Signature 

Ant Name 

PrlsitNalsw 

TEAM TECHNICIAN: Terry 
Certification: 	11416 	ACCP 	Level II [ ] 
CGSB 48.9712 Level 2 [ x ] SNT-TC-1A Level II [ ]  

Shtualsr. 	 Date 

CLIENT REPRESENTATIVE FIN CCEPTANCE: 

TEAM Industrial Services 
T1SI Canada Inc. 

ISO 9001:2008 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC  

Acceptance: ASME VIII  

Procedure: UT.ASME 3 Rev: 8 

Client NameJAddress: NL Hydro 

Date/Time: 25 June 2012 

Work Location/Address: Holyrood, NL Technique: Longitudinal 
Part Description: Horizontal Joint Bolting — Low 
Pressure Bolts P.O. Number: 191010B 
Type of Fabrication: 
	

Weld [ 
	

Casting [ I 
	

Fora in 
	

Plate 
	

Other I x 
' Part/Assy No.:

N/A 	
Dwg No.: 

N/A 
Heat No.: 

N/A 
Pattern No.: 

N/A 

Scope: 	Unit 1 — Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine- Horizontal Joint Low Pressure Bolts. 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No defects found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected  
0 - - 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N Cal. Date Angle Size Frequency S/N 

Olympus Epoch 600 120343804 April 2012 0 Deg 0.250 5.0 Mhz 614504 

Calibration Block: 	Step-wedge 0.100-0.500" Serial No.: 	08-7638  
Batch No.: 	29110301 Couplant: 	Exosen 30 

This Certificate or Report is valid only for that work which was specifically requested_ The Company is not responrable for any views or opinions expressed by employees performing this work which fall outside the exact terms of 
reference All certificates and/or reports are the result of work performed m conformance with applicable specifications and standards to the best of our ability  and intent However, the company will not be responsible for deviations 
within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 
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TEAM Industrial Services 
T1SI Canada Inc. 

ISO 9001:2008 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro Acceptance: ASME VIII 

Date/Time: 25 June 2012 Procedure: UT.ASME 3 Rev: 8 

Work Location/Address: Holyrood, NL Technique: Longitudinal 
Part Description: Upper and Lower Control Valve 
Bolts P.O. Number: 191010B 

Type of Fabrication: 	Weld [ 
	

Casting [ ] 
	

Forging [ 
	

Plate [ ] 
	

Other [ x ] 

Part/Assy No.: 
N/A 

Dwg No.: 
N/A 

Heat No.: 
N/A 

Pattern No.: 
N/A 

Scope: 	Unit 1— Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine Upper and Lower Control Valve Bolts. 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No defects were found. 

Bolt Length: 8.80 Inches 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
0 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N Cal. Date Angle Size Frequency S/N 

Olympus Epoch 600 120343804 April 2012 0 Deg 0.250 5.0 Mhz 614504 

Calibration Block: 	Step-wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was specifically requested. The Company is not responsible for any views or opinions expressed by employees performing 
reference. All certificates and/or reports are the result of work perfonned in conformance with applicable specifications and standards to the best of our ability and intent. However, the 

within the normal limits of accuracy in accordance with the standard practices. Final Cade acceptance shall require Clientflvlanntacture representatives signature. 

this work which fall outside the exact terms of 
company will not be responsible for deviations 

Pain Name -- Certification: 	11416 ACCP 	Level II [ ] 
TEAM TECHNICIAN: Terry 0 err CGSB 48.9712 Level 2 [ x ] SNT-TC-1A Level II [ 	1 

Name 
	

Signature 
	

Date 

CLIENT REPRESENTATIVE FINAL ACCEPTANCE: 

Branch Office 
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PriaNssisa 

TEAM TECHMCIAN: Terry 

    

Certification: 11416 	ACCP 	Level II [ ] 
CGSB 48.9712 Level 2 [ x ] SNT-TC-1A Level II [ 1  

    

     
 

1 ' 

  

Pram N Siginture 	 Dame 

CLIENT REPRESENTA 

    

     

      

 

® Industrial Services ISO 9001:2008 

TEAM TISI Canada kw.. 

 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC  

Acceptance: ASME Section VIII Client Name/Address: NL Hydro (Alston} 

Date/Time: June 15, 2012 Procedure: UT ASME 1 

Work Location/Address: Holy Rood, NIA Technique: ASME V 

Part Description: Reheat Valves L/H & lit/H - Bolts P.O. Number: 19101 OB 

Tvne of Fabrication: 
	

Weld 
	

Castin 
	

Fo 
	

Plate 
	

Other I I 
PartiAssy No.: 

N/A 
Dwg Na: 

/WA 
Ileot No.: 

N/A 
Pattern Na: 

N/A 

Scope: 	UNIT 1 Turbine 

This report covers the ultrasonic examination of unit 1 Babbitt bearings for lack of bond between the Babbitt 
and the backing material. 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No defects were found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
N/A N/A N/A 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model SIN Cal. Date Angle 

0 Deg 

Size  

0.250 

Frequency 

5.0 Mhz 

S/N 	 

614504 Olympus Epoc 600 050059710 Apr 2012 

Calibration Block: 	Step wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was cpe ■-ifinally 	The Cody is not responsible for any views or opinions ccpressed by employees performOg dies work which fall outside the cram terms of 
reference AI certificates and/or reports are the result of work performed in 	with applicable specifications and standards to the he oleic gully and intent HOWCVES, the company will not be responskie fix deviations 
within the normal  lines of accuracy to accordance with the standard practices. nisei Cade acceptance don recpare Cnent/Maanfactare represwandw' es sigostore. 
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TEAM Industrial Services ISO 9001:2008 

TISI Canada Inc. 

 

ULTRASONIC EXAMINATION REPORT 

Job Number: 52081111 Client Specifications: QA/QC 

Client Name/Address: NL Hydro (Alstom) Acceptance: ASME Section VIII 

Date/Time: June 15, 2012 Procedure: UT ASME 1 

Work Location/Address: Holy Rood, NL Technique: ASME V 

Part Description: Reheat Valves L/H & R/11 - Bolts P.O. Number: 19101 OB 

of Fabrication: 
	

Weld 
	

Casting [ 
	

Forging [ 
	

Plate [ 
	

Other x I 
Part/Assy No.: 

N/A 
No.: 

N/A 
Heat No.: 

N/A 
Pattern No.: 

N/A 

Scope: 	UNIT 1 Turbine 

This report covers the ultrasonic examination of unit 1 Babbitt bearings for lack of bond between the Babbitt 
and the backing material. 

Results: 

An Ultrasonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

No defects were found. 

Total Parts Inspected Total Parts Accepted Total Parts Rejected 
N/A N/A N/A 

Scan: 	Longitudinal/ Zero Degree 

Surface Finish: 	Smooth 
ULTRASONIC EQUIPMENT TRANSDUCER 

Make Model S/N CAL Date  

Apr 2012 

Angle 
0 Deg 	 

Size 	 
0.250  	 

Frequency 
5.0 Mhz  

S/N  

614504  Olympus Epoc 600 050059710 

Calibration Block: 	Step wedge 0.100-0.500" Serial No.: 	08-7638 

Couplant: 	Exosen 30 Batch No.: 	29110301 
This Certificate or Report is valid only for that work which was specifically requested The Company is not responsible for any views or opinions expressed by employees performing this work which fall outside the exact teems of 
reference. All certificates and/or reports are the result of work performed in conformance with applicable specifications and standards to the best of our ability and intent However, the company will not be responsible for deviations 

within the normal limits of accuracy in accordance with the standard practices. Final Code acceptance shall require Client/Manufacture representatives signature. 

Certification: 11416 	ACCP 	Level II I I 
CGSB 48.9712 Level 2 [ x I SNT-TC-1A Level II [  

MEIN 	 Daft 

41Q "Tr 	 / /  CLIENT REPRESENTA 
	

E: 

Branch Office 	 Page_l of 1 
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Industrial Services 
T m Canada Inc. 

ISO 9001:2008 

ULTRASONIC EXAMINATION REPORT 

"Job Numlber: 52081083 Client Specifications: QA/QC 

Client NOne/Address: NL Hydro (Alstom)  Acceptance: ASME Section VIII 

Date/TiMe: June 12, 2012 Procedure: UT ASME 1 

Work Lctcation/Address: Holy Rood, NL Technique: ASME V 	 

P.O. Number: Part Des4ription: Reheat Valves L/H & R/H - Bolts 
Weld 
	

Castin 
	Forging ] 
	

Plate I 
	

Other [ a 1 
Part/Assy N4L: 	 Dwg No.: 	 He 	No.: 	 Pattern No.: 

N/A 	 N/A 	 N/A 	 N/A 

Scope: 	UNIT 1 Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine Reheat Valve Bolts - Location: Left Hand 
and Right Hand side. 

Results: 

An Ultratsonic Inspection was carried out as per scope in accordance with acceptance and procedure. 

..4■To defeats were found. 

Total Parts Inspected 	 Total Parts Accepted 	 Total Parts Rejected 
40 	 40 	 0 

Scan: 	ongitudinal/ Zero Degree 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT 	 TRANSDUCER 

Make 	Model 	SIN 	Cal. Date 	Angle 	Size 	Frequency 	S/N 

Panametrics 	Epoch LT 	050059710 	30 May 11 	0 Deg 	0.250 	5.0 Mhz 	F02207 

Calibration Block: 	Step wedge 0.100-0.500" 	 Serial No.: 	08-7638 

Couplan : 	Exosen 30 	 Batch No.: 	29110301 
This Ceni6Ar or ?Upon is valid only fLtdh,a: work which was specificaluly, 	 The Company is rot asponsible.:ard  any viewstoor

th
oeptiort  lsf  caressed bLempioyees penult this wakziliciLfablle  outside the off tams of 

 intent 
within the normal Limirs of accuracy m accordance with the standard pram= Fttud C . 	• •.--- 	• • Ann require Cbeet/MinabcIltre rePreiewatives sillsaturc 

4— 	101111101W  

4--IL.- 	 Certification: 10096 	ACCP 	Level II [ ] TEAM TECHNICIAN: Glenn Melindy  	 CGSB 48.9712 Level 2 [ x ] 	SNT-TC-1A Level H [ ] 
PrIMName 	 pale 

CLIENT REPRESENTATIVE FINAL 	CEPTANCE: za,  46/01,,,,i 	—4-Zgaaftwehj_-___ 
-.Stn.-..g_ 	14 // 2. 

Branch Office 
	

Page 1 of 1 
41 SAWCteLt Avenue. Mt. Pearl. N1. A 1 N4P9 

Tyne of Fabrication: Type  
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ISO 9001:2008 Industrial Services 
TIS1 Canada inc. 

Page_l of _1 Branch Office 
41 Samna Avenue. Mt. Pearl. NI. A1N4P9 

Forging H Other [ x Plate 

ULTRASONIC EXAMINATION REPORT 

-Job Number: 52081083 Client Specifications: QA/QC  

Acceptance: ASME Section VIII Client Mune/Address: NL Hydro 

Date/TiOie: June 12, 2012 Procedure: UT ASME 1 

Work Ldcation/Address: Holy Rood, NI., Technique: ASME V  

P.O. Number: Part DesCription: Main Stop Valve - Bolts 
Weld Type 

Part/Assy Nilo.: 	 1-  Dwg No.: 	 Heat No.: 	 Pattern No.: 
N/A 	 N/A 	 N/A 	 N/A 

Scope: 	UNIT 1 Turbine 

Ultrasonic Inspection to be carried out on Unit 1 Turbine Main Stop Valve Bolts. 

Results: 

An Ultra[sonic Inspection was carried out as per scope in accordance with acceptance and procedure. At the time 
of inspeOtion no defects were found. However 1 bolt was damaged by a torch on the top end and can't be fully 

-inspect 	at this time. A measurement of 0.325" in depth was taken in the damaged area. 

No def 	s were found on remaining bolts. 

'total Parts Inspected 	 Total Parts Accepted 	 Total Parts Rejected 
18 	 18 	 0 

Scan: 	Longitudinal/ Zero Degree 
■ 

Surface Finish: 	Smooth 

ULTRASONIC EQUIPMENT 	 TRANSDUCER 
i 

Make 	Model 	S/N 	Cal. Date 	Angle 	Size 	Frequency 	S/N 

Panam 	.cs 	Epoch LT 	050059710 	30 May 11 	0 Deg 	0.250 	5.0 Mhz 	F02207 

Calibra ' n Block: 	Step wedge 0.100-0.500" 	 Serial No.: 	08-7638 

Couplan4: 	Exosen 30 	 Batch No.: 	29110301 
This Certificate or tepon is valid only for that work which was specifically noniested The Company is not resparible for any news or opinions expressed by anployees performing ibis work which fidl oath& the eract terms of 
reference . Al certificates andior reports we the result of work performed in confthmance with 	 and standards to die best of our ability and 'dent However, the company will not be responsible for deviations 
within die normal lifints of accuracy in accordance wide the standard pracnxs. Filial C 	 shag require Client/Manufacture representatives signature. 

Prise Name 	 Certification: 	10096 	ACCP 	Level II 	[ ] 
TEAM TECHNICIAN: Glenn Melindy 	 CGSB 48.9712 Level 2 [ x ] SNT-TC-1A Level II [ 1 

Pena Name 	 Dare 

'.:LIENT ilEPRESENTATIVE FINAL A 	PTANCE. 

	

• 	Jell --, 	ig-vici es-, s 	7:7- -,_a-0/---- 	$ 	ill I 12- 

Type of Fabrication: Casting [ 1 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	] MATERIAL TESTS MANUFACTURING TESTS 1 STANDARD ) 	PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 

0 Activities 

2) 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

10.00 Front Bearing Pedestal 

10.10 Main Shaft Journal Bearing (HP) 

10.1 1 

Prior to Shutdown, record the: 
- 	Oil Supply Temperature 
- 	Bearing metal and oil drain temperatures 
- 	Vibration amplitudes 

C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 Is 
specified for OEM 
bearings after a retrofit. 
However. section 415 
applicable. 

10.12 

Visually inspect: 
- 	Anti-rotation device for signs of wear and deformation 
- 	Support pads for signs of fretting 
- 	Babbitt metal for: 

- 	Scoring, pitting, or discoloration 
- 	Abnormal wear or loading patterns 
- 	Cracking, scratches, embedded foreign particles or signs 

of the babbitt lifting or separating from the backing material 

C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 is 
specified for OEM 
bearings after a 
retrofit. 	However, 
section 4 is 
applicable. 

(g1  

10.13 
Non destructively test babbitt bond over the full babbitt surface, by 
ultrasonic tests (UT) 

C 

Field Service Spec. 

HZLM 621025 

HTGD 672085 

REPORT A A AQ AQ 

HTGD 672085 is 
specified for OEM 
bearings a after a retrofit. 
However, section 4 Is  
applicable. 

10.14 
Dimensionally inspect the horizontal and vertical bores at each end, 
with the two halves bolted 

Measure tilt and twist and bearing pinch 
C 

Field Service Spec. 

HTGD 672085 
UTGS 623092 A AQ AQ 

HTGD 672085 is 
specified for OEM 
bearings after a retrofit. 
However, section 4 Is 
applicable. 

CO)  

10.15 Check the oil supply for uninterrupted flow C Field Service Spec. REPORT A A A 
Ce)  

10.16 
Check the thermocouples for the Babbitt metal temperatures 

Check the cable and plugs for damage 
C ry 

 
Field Service Spec. REPORT A A A 

The Inspection and Test Plan does not release the Supplier/Manufacturer from his obligation to take all steps necessary to ensure that the requirements stipulated In drawings and specifications are fulfilled for the product concerned. 

1) Performed by 	3) 0-Records to 	
S = Suppller/Subcontractor 

2) Acceptance by 	4) Internal Remarks 	
A = ALSTOM 
C = Customer 

Symbols/Abbreviations 
ALSTOM POWER Inc. to Customer 

H = Hold Point 
M tx Witness Point 

SO = Supplier or customer's QC rep. 
POWER Inc. or Its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 
or his representative 	 VS = Acceptance by external authority 

Dept. Resp.: 	TS'S' Supersedes: 	 I Superseded by: 

Prepared: 	See APC_RPDM _ Date: 	-see APC_RPDM Title 	 General Electric D3 Turbine C Inspection + Valves 

Unit Name: 	 Holyrood Unit 1 

WBZ: 

Ontane 	 Sla-nrnnr 1'012 Major Inspection 

Checked: 	See APC_RPDM _ Date: 	 ;PC _RPDM 

Approved: 	See APC_ RPDM _ Date: 	Sui.., APC_RPDM Lang.: 	 EN 

Derived From: Sheets: 	31 

ALSTOM POWER Inc. 
: Document No. 	

UTGS 623091 
Rev. 

 Sheet No.: 	1 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. © ALSTOM POWER Inc. 
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INSPECTION & TEST PLAN 

STATUS: 	 1 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 

0 Activities 

2) 	1 3)  

Remarks 

4)  

a Record No. or 
Confirmation 

10.20 Thrust (Axial) Bearing 

10.21 

Prior to Shutdown, record the: 
- 	Oil Supply Temperature 
- 	Bearing metal and oil drain temperatures 
- 	Vibration amplitudes 

C 
Field Service Spec. 

HTGD 672014 
REPORT A A A 

HTGD 6720
far 2 c

14 is 
specified 
thrust bearing

ollar  
s. 

However, section 4 is 
applicable. 

10.22 Prior to Disassembly, record the rotor thrust/bump: C Field Service Spec. UTGS 623093 A AQ AQ  

ilit 10.23 Visually inspect the thrust bearing components C Field Service Spec. REPORT A A A 

10.24 
Visually inspect the thrust bearing segments for: 

- 	Running Surfaces: scratches, unevenness, contact pattern 
Pad rear side: evidence of hammering, wear 

C Field Service Spec. REPORT A A A 
(:b 

10.25 Measure thrust bearing components to determine actual clearance C Field Service Spec. 

HTGD 672014 
UTGS 623093 A AQ AQ 

HTGD 672014 Is 
specified for 2 collar 
thrust bearings. 
However, section 4 is  
applicable. 

10.26 
Non destructively test thrust bearing components by ultrasonic and 
dye penetrant tests (UT/PT) 

C 

Field Service Spec. 

HZLM 621025 

HZLM 21013 

REPORT A AQ AQ l'iP) 

10.27 Check the thermocouples for the metal temperatures 
Check the cable and plugs for damage 

C Field Service Spec. REPORT A A A :11 Ant I i c eb 
10.30 HP Oil Deflector 

10.31 Visual inspection of HP Oil Deflector C Field Service Spec. REPORT A A A 

10.32 
Measure and record HP oil deflector ID & rotor OD 

Measure oil baffle clearances 
C Field Service Spec. UTGS 623094 A AQ AQ 

10.33 Align the HP oil deflector to the rotor at reassembly C Field Service Spec. UTGS 623094 A AO AQ  

10.40 Turbine Control Components 

10.41 Visually inspect linkages and adjust as required C Field Service Spec. REPORT A A A (10 
10.42 Confirm operation of emergency governor C Field Service Spec. REPORT A AQ AQ fP) 

10.43 Inspect and set oil trip nozzle C Field Service Spec. REPORT A AQ AQ 
 

10.44 Set and record gap on speed pickups C Field Service Spec. REPORT A AQ AQ No  }- I: C G7 
10.45 Inspect thrust bearing wear detector C Field Service Spec. UTGS 623093 A AD AQ % 	Li 1*) 

Symbols/Abbreviations 

1) Performed by 	3) 0-Records to 	 S = Suppller/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

2) Acceptance by 	4) Internal Remarks 	
A = ALSTOM POWER Inc. or Its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point 

General Electric D3 Turbine C Inspection + Valves Lang.: EN 

r. Nan. 	Unit 1 Summer 2012 Major Inspe::. Sheets: 31 

ALSTO

Document 
N! POWER Inc. 

No.: 

UTGS 623091 
Rev. 

Sheet No.: 2 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. © ALSTOM POWER Inc. 
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INSPECTION & TEST PLAN 

STA TUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD PROJECT 

No. Description Inspection  
Type 

Applicable Procedure 
Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2) 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

10.50 Turning Gear 

10.51 
Measure run-up time to turning gear operation 

Measure speed at turning gear operation, measure run-down time ABC  
Field Service Spec. 

HTGD 672046 
REPORT A AQ AQ MT PQfifor ve■tl,  

10.52 Check manual operation of turning gear A B C 
Field Service Spec.

HTGD 672046 
REPORT A A A 

10.53 Dismantle and inspect visually the individual parts such as bearings, 
gears, gear wheel, bushings and coupling for wear and damages 

C 
Field Service Spec. 

HTGD 672046 
UTGS 623095 A AQ AQ nor fe'f■e5•-1,  

1.71C SA k: ) 
10.54 Measure backlash clearance and check contact patterns of gear 

wheels C 
Field Service Spec. 

HTGD 672046 
REPORT A A A 

10.60 Front Standard / Pedestal 

10.61 
Measure pedestal key clearances 
Record front standard guide rail gap 
Visual inspection of guide keys sliding surface for scratches & wear 

C Field Service Spec. UTGS 623096 A AQ AQ 
C)' 

10.62 Visual inspection and surface crack test of all pedestal/bearing 
bolting and hardware (MT) 

C 

Field Service Spec. 

HZLM 21014 

HZLM 603106 

REPORT A AQ AQ 
IQ) 

10.63 Check the cleanliness of the bearing pedestal before closing C Field Service Spec. STAMP A A A OLS) 

10.64 Check pre-stress of foundation bolts C 
Field Service Spec. 

HTGD 672030 
STAMP A A A 

H 	 sections 
3 8 	e applicable. 

10.65 Check all pedestal joint bolts for correct pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A A A HTGD 630147, section 

5.1.1,1s applicable. 
* 

20.00 HP-LP Mid Stai,.. 	/Pedestal wit 	..urnal Bearing 

20.10 Mid Shaft Journal Bearing (HP-LP) 

20.11 

Prior to Shutdown, record the: 
- 	Oil Supply Temperature 
- 	Bearing metal and oil drain temperatures 
- 	Vibration amplitudes 

C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 is 
specified for OEM 
bearings after a retrofit. 
However, section 4 is  
applicable. 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 
H = Hold Point 

 4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 
C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point  

General Electric D3 Turbine C Inspection + Valves Lang.: EN 

it Name Holyrood Unit 1 S immer 2012 Major Inspection Sheets .  31 

A LST 0 2 POWER Inc. 
: Document No. 	

UTGS 623091 
Rev. 

Sheet No.: 3 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. ,CD ALSTOM POWER Inc. 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	1 MATERIAL TESTS MANUFACTURING TESTS STANDARD . I PROJECT 

No. Description Inspection 
Type 

Applicable Procedure 
Applicable Standard 
or Type of 0 Record 1) 

Q Activities 

2) 	1 3)  

Remarks 

4)  

CI Record No. or 
Confirmation 

20.12 

Visually inspect: 
- 	Anti-rotation device for signs of wear and deformation 
- 	Support pads for signs of fretting 
- 	Babbitt metal for: 

- 	Scoring, pitting, or discoloration 
- 	Abnormal wear or loading patterns 
- 	Cracking, scratches, embedded foreign particles or signs 

of the babbitt lifting or separating from the backing material 

 C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 is 
specified for OEM 
bearings after a 
retrofit. 	However, 
section 4 is 
applicable. 

20.13 Non destructively test babbitt bond over the full babbitt surface, by 
ultrasonic tests (UT) 

C 

Field Service Spec. 

HZLM 621025 

HTGD 672085 

REPORT A AD AQ 

HTGD 6720851s 
specified for OEM 
bearings after a retrofit. 
However, section 4 is 
applicable. 

e 
20.14 

Dimensionally inspect the horizontal and vertical bores at each end, 
with the two halves bolted 

Measure tilt and twist and bearing pinch 
C 

Field Service Spec. 

HTGD 672085 
UTGS 623092 A AQ AQ 

is HTGD 672085
forOE specified 	M 

bearings after a retrofit. 
However, section 4 is 
applicable. 

20.15 Check the oil supply for uninterrupted flow C Field Service Spec. REPORT A A A 11) 
20.16 

Check the thermocouples for the Babbitt metal temperatures 

Check the cable and plugs for damage 
C Field Service Spec. REPORT A A A no..,1kc aVI_ 

20.20 HP Inner Oil Deflector 

20.21 Visual inspection of HP Inner Oil Deflector C Field Service Spec. REPORT A AQ AQ 

20.22 
Measure and record HP Inner oil deflector ID & rotor OD 

Measure oil baffle clearances 
C Field Service Spec. UTGS 623094 A AQ AQ 

20.23 Align the HP Inner oil deflector to the rotor at reassembly C Field Service Spec. UTGS 623094 A AQ AQ 

20.30 HP Outer 011 Deflector 

20.31 C Field Service Spec. REPORT A AQ AQ 
( 

Visual inspection of HP Outer Oil Deflector  flector 

Measure and record HP Outer oil deflector ID & rotor OD 

Measure oil baffle clearances 
C Field Service Spec. UTGS 623094 A AQ AQ 

r_) 

20.33 Align the HP Outer oil deflector to the rotor at reassembly C Field Service Spec. UTGS 623094 A AQ AQ 0111$ 
20.40 Bearing Pedestal 

20.41 
Measure pedestal key clearances 
Visual inspection of keys sliding surface for scratches & wear 

C Field Service Spec. REPORT A AC) AQ 

Symbols/Abbreviations 

1) Performed by 	3) 0-Records to 	 S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

2) Acceptance by 	4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 YS - Acceptance by external authority 	 M = Witness Point 

Title. 	 General Electric D3 Turbine C Inspection + Valves WBZ Lang.: EN 

Unit N. 	Holyrood Unit 1 Outage 	 ner 2012 Majo. 	..)ection Sheets: 31 

Al.. 	0) 	POWER Inc. 
Document No.: 

UTGS 623091 
Rev. 

- 
Sheet No.: 4 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. © ALSTOM POWER Inc. 
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3 

,§ a 

INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2) 	j 3) 

Remarks 

4) 

CI Record No. or 
Confirmation 

20.42 
Visual inspection and surface crack test of all pedestal/bearing 
bolting and hardware (MT) 

C 

Field Service Spec. 

HZLM 21014 

HZLM 603106 

REPORT A AQ AQ e,,, 
20.43 Check the cleanliness of the bearing pedestal before closing C Field Service Spec. STAMP A A A I■i4/ 

20.44 Check pre-stress of foundation bolts C 
Field Service Spec. 

HTGD 672030 
STAMP A A A HT 	 ons 

3 8 	 able. 
..- ( 

20.45 Check all pedestal joint bolts for correct pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A A A HTGD 830147, section 

5.1.1, is applicable. 
(C)  

20.50 HP-LP Coupling 

20.51 
Dimensional and surface inspection of coupling flanges and bolt 

holes 
C 

Field Service Spec. 

RSEF 200043 
UTGD 410536 A AQ AQ RSEF 200043, section 

5,1.3.1, Is applicable. 

20.52 Check coupling spigots for cleanliness, corrosion and damage C 
Field Service Spec. 

RSEF 200043 
REPORT A A A RSEF 200043, section 

5.1.3.1, Is applicable. 

20.60 HP-LP Coupling Bolts and Sleeves 

20.61 

Visually inspect the coupling bolts, check for damage & cracks 
Visually inspect the expansion sleeves (if applicable) & nuts for 
corrosion and deformation 

MT inspection check for cracks 

C 

Field Service Spec.  
UTGD 600274 

HZLM 21014 

HZLM 603106 

REPORT A A A 

20.62 Record all coupling bolt lengths in bolted condition C Field Service Spec. REPORT A AQ AQ ('.4 

20.63 Verify final assembly and tightness of all coupling bolts C Field Service Spec. UTGS 623111 A AQ AQ 9 - 

' Standard ' t'r,acstal with Journal Bearing 

30.10 Main Shaft Bearing (LP) 

30.11 

Prior to Shutdown, record the: 
- 	Oil Supply Temperature 
- 	Bearing metal and oil drain temperatures 
- 	Vibration amplitudes 

C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 Is 
specified for OEM 
bearings after a retrofit. 
However, section 4 Is 
applicable. 

(4)  

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
S = Supplier/Subcontractor 

4) internal Remarks 

	

	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 
C = Customer or his representative 

SO = Supplier or customer's OC rep. 	 ALSTOM POWER Inc. to Customer 
AO = ALSTOM POWER INC. OC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
YS A Acceptance by external authority 	 M = Witness Point 

Till:: General Electric D3 Turbine C Inspection + Valves WB' Lang.: EN 

i 	inJt 	NI Holyrood Unit 1 2012 Major Inspection Sheets: 31 

ALSTOF POWER Inc. 
Document No. : 

UTGS 623091 
Rev. 

Sheet No.: 5 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. © ALSTOM POWER Inc. 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 

Q Activities 

2) 	1 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

30.12 

Visually inspect: 
- 	Anti-rotation device for signs of wear and deformation 
- 	Support pads for signs of fretting 

- 	Babbitt metal for: 
- 	Scoring, pitting, or discoloration 
- 	Abnormal wear or loading patterns 
- 	Cracking, scratches, embedded foreign particles or signs 

of the babbitt lifting or separating from the backing material 

C 
Field Service Spec. 

HTGD 672085 
REPORT A A A 

HTGD 672085 is 
specified for OEM 
bearings after a 
retrofit. 	However, 
section 4 is 
applicable. 

30.13 Non destructively test babbitt bond over the full babbitt surface, by 
ultrasonic tests (UT) 

C 

Field Service Spec. 

HZLM 621025 

HTGD 672085 

REPORT A AQ AQ 

HTGD 672085 is 
specified for OEM 
bearings after a retrofit. 
However, section 4 is  
applicable. 

30.14 
Dimensionally inspect the horizontal and vertical bores at each end, 
with the two halves bolted 
Measure tilt and twist and bearing pinch 

C 
Field Service Spec. 

HTGD 672085 
UTGS 623092 A AQ AQ 

HTGD 672085 is 
specified for OEM 
bearings after a retrofit. 
However, section 4 is 
applicable. 

IC& 

30.15 Check the oil supply for uninterrupted flow C Field Service Spec. REPORT A A A 

30.16 
Check the thermocouples for the Babbitt metal temperatures 
Check the cable and plugs for damage 

C Field Service Spec. REPORT A A 
A  f/A-- T k C.. 0- 

30.20 LP Outer Turbine End Oil Deflector 

30.21 Visual inspection of LP Outer Turbine End Oil Deflector C Field Service Spec. REPORT A AQ AQ 
(Pli i i ) 

30.22 
Measure & record LP Outer Turbine End oil deflector ID & rotor OD 
Measure oil baffle clearances 

C Field Service Spec. UTGS 623094 A AQ AQ 
°I )4  

30.23 Align the LP Outer Turbine End oil deflector to the rotor at 
reassembly 

C Field Service Spec. UTGS 623094 A AQ AQ 
CO 

30.30 LP Outer Generator End Oil Deflector 

30.31 Visual inspection of LP Outer Generator End Oil Deflector C Field Service Spec. REPORT A AQ AQ 

30.32 
Measure & record LP Outer Generator End oil deft. ID & rotor OD 
Measure oil baffle clearances 

C Field Service Spec. UTGS 623094 A AQ AQ 
S*)  

30.33 Align the LP Outer Generator End oil deflector to the rotor at 
reassembly 

C Field Service Spec. UTGS 623094 A AQ AQ 
Oki) 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0•Records to 	 S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or Its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 VS = Acceptance by external authority 	 M = Witness Point 

Title. General Electric D3 Turbine C Inspection + Valves Lang.: EN 

Unit Name .  Hotyrood Unit 1 ,ter 2012 Major Inspectrc. Sheets: 31 

Al.. rat.', 	0 ) 
	 POWER Inc. 

Document No.: 
UTGS 62309' 

Rev. 
_ Sheet No.: 6 
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INSPECTION & TEST PLAN 

STATUS: 	j 	1 MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : 1 PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2) 3) 

Remarks 

4) 

0 Record No. or 
Confirmation  

30.40 Bearing Pedestal 

30.41 
Measure pedestal key clearances 
Visual inspection of keys sliding surface for scratches & wear 

C Field Service Spec. REPORT A AQ AG 

30.42 Visual inspection and surface crack test of all pedestal/bearing 
bolting and hardware (MT) 

C 

Field Service Spec. 

HZLM 21014 

HZLM 603106 

REPORT A AO AQ 

(i) 

30.43 Check the cleanliness of the bearing pedestal before closing C Field Service Spec. STAMP A A A 

30.44 Check pre-stress of foundation bolts C 
Field Service Spec. 

HTGD 672030 
STAMP A A A HTG 

3 & 4 	p 'cable ns 

30.45 Check all pedestal joint bolts for correct pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A A A 

HTGD 630147, section 
5.1.1, is applicable. 

30.50 LP - GEN Coupling 

NOY niMSIAP4P 

yis4,31 	tro 30.51 Dimensional and surface inspection of coupling flanges and bolt 

holes 
C 

Field Service Spec. 

RSEF 200043 
UTGD 410536 A AQ AG 

RSEF 200043, section 
5.1.3.1, is applicable. 

30.52 Check coupling spigots for cleanliness, corrosion and damage C 
Field Service Spec. 

RSEF 200043 
REPORT A A A 

RSEF 200043, section 
5.13.1, is applicable. 

(IC)  
30.60 HP-LP Coupling Bolts and Sleeves 

30.61 

Visually inspect the coupling bolts, check for damage & cracks 
Visually inspect the expansion sleeves (if applicable) & nuts for 
corrosion and deformation 
MT inspection check for cracks 

C 

Field Service Spec. 

UTGD 600274 

HZLM 21014 

HZLM 603106 

REPORT A A A 

30.62 Record all coupling bolt lengths in bolted condition C Field Service Spec. REPORT A AQ AQ 

30.63 Verify final assembly and tightness of all coupling bolts C Field Service Spec. UTGS 623111 A AQ AQ 

Symbols/Abbreviations 

1) Performed by 

2) Acceptance by 
3) Q-Records to 	

S = Supplier/Subcontractor 	 So = Supplier or customers QC rep. 

4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AQ = ALSTOM POWER INC. OC 
C = Customer or his representative 	 YS • Acceptance by external authority 

ALSTOM POWER Inc. fo Customer 

E =ALSTOM POWER INC. Design Engineering 	H = Hold Point 
M = Witness Point 

[ le General Electric D3 Turbine C Inspection + Valves WBZ: Lang.: EN 

Unit Name Holyrood Unit 1 Outage 012 Major Ins;:. Sheets: 31 

ALSTeo tof POWER Inc. 
t N o.: Documen t 	

UTGS 623091 

Rev. 
Sheet No: 7 
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INSPECTION & TEST PLAN 

STATUS: 	 1 MATERIAL TESTS MANUFACTURING TESTS STANDARD PROJECT 

No. Description Inspection 
Type 

Applicable Procedure 
 

Applicable Standard 
or Type o10 Record 

0 Activities 

1) 	2) 	 3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

rT, 

40.10 HP/IP Outer Cylinder 

40.11 Check HP/IP Outer Cylinder horizontal joint flanges for damage, 
leakage and erosion 

C 
Field Service Spec. 

UTGD 600265 
UTGS 623097 A AQ AC) 

UTGD 600265, Table 1 
visual Inspections are 
applicable 6k)  

40.12 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face 

C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGD 600265,Table 1 
visual inspections are 
applicable 4)1 

40.13 

Check casing surfaces for mechanical damage, foreign object 
damage, galling, erosion, corrosion, and rubbing from rotating parts 

NDT as required 

C 

Field Service Spec. 

HTGD 672012 

HZLM 21014 

HZLM 03405 

4.2 are applicable. 
 

REPORT A AQ AG 
HTGD 672012, 
sections 4.1 and 

40.14 
Check keyways for pressure marks and seizing, ensure good sliding 

Check support guides and fixing elements for damage/erosion 
C 

Field Service Spec. 

HTGD 672030 
REPORT A A A 

HTGD 672030, section 4, 
i  s applicable. Cie 

40.15 Measure inner to outer cylinder key clearance(s) C Field Service Spec. UTGS 623098 A AQ AQ 1•4(A. Fa 

40.16 Measure clearance and pre-stress of fixed-point bolts C 
Field Service Spec. 

HTGD 630147 
REPORT A AQ AQ 

HTGD 630147, section 
5.1.1,1s applicable. 

1!)I  

40.17 Check the pre-stress of the Inlet Pipe flange bolts, according to the 
OEM C 

Field Service Spec. 

HTGD 630147 
STAMP A A A 

HTGD 630147, section 
5.1.1, Is applicable. 

40.18 Check the pre-stress of the HP/IP Outer Cylinder. according to the 
OEM 

C 
Field Service Spec. 

HTGD 630147 
STAMP A A A 

HTGD 630147, section 
5.1.1, Is applicable. 

40.19 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
UTGS 623109 A AQ AQ 

HTGD 630147, section 
5,1.1, Is applicable. 

t 40.20 Record condition of all turbine insulation C Field Service Spec. STAMP A A A 

40.30 HP Inner Cylinder 

40.31 Check the diaphragm carrier to outer casing reference 
measurements C Field Service Spec. REPORT A AQ AQ Reference  

(i)  

40.32 Check HP Inner Cylinder horizontal joint flanges for damage, 
leakage and erosion C 

Field Service Spec. 

UTGD 600265 
UTGS 623097 A AQ AQ 

UTGD 600265, Table 1 
avipspuisicl ainbsiepections are 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's OC rep. 	 ALSTOM POWER Inc to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AO = ALSTOM POWER INC. CIC 	 E =( ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point  

i 	.1ii_ General Electric D3 Turbine C Inspection + Valves Lang.: EN 

F r 	N 	, Holyrood Unit 1 Summer 2012 Major Inspection Sheets: 31 

ALSIOM POWER Inc. 
Document No.: 

UTGS 623091 

Rev. 
Sheet No.: 8 
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INSPECTION & TEST PLAN 
STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of a Record 1

) 

a Activities 

2) 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

40.33 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face C 

Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGD 600265,Table 1 
visual Inspections are 
applicable *) 

40.34 Visually inspect the HP Nozzle plate for foreign object damage and 
solid particle erosion C 

Field Service Spec. 

UTGD 600263 
UTGS 623099 A AQ AQ 

UTGD 600263, sections 
4.1, 4.2, 8 4.5, are 
applicable. f&) 

40.35 Inspect and measure erosion at the nozzle — inner cylinder mating 
face C Field Service Spec. UTGS 623100 A AQ AQ 1■11 A 

40.36 Dimensionally inspect the nozzle spill strip diameter C Service Field Seice Spec. UTGS 623115 A AQ AQ pi fg 

40.37 

Check casing surfaces for mechanical damage, foreign object 
damage, galling, erosion, corrosion, and rubbing from rotating parts 

NDT as required 

C 

Field Service Spec. 

HTGD 672012 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
HTGD 672012, 
sections 4.1 and 
4.2 are applicable. 

Blue contact check HP Inner Cylinder horizontal joint 
Field Service 

 C 
rvice Spec. 

HTGD 620174 
REPORT A AQ AQ 

HTGD 62 	se 	s 
4.1 

0 

Measure the distortion in the inner casing 
Field Service 

 C 
ice Spec. 

HTGD 672012 
UTGS 621757 A AQ AQ 

HTGO 672012, section 
5.1, is applicable. 

 

40.40 
Check keyways for pressure marks and seizing, ensure good sliding 

Check support guides and fixing elements for damage/erosion 
C 

ry Field Service Spec. 

HTGD 672030 
REPORT A A A HTGD 672030, section 4, 

is applicable. 
qi) 

40.41 Check mobility of piston rings C Field Service Spec. STAMP A A A 

40.42 Check the pre-stress of the HP Inner Cylinder, according to the OEM C 
Field Service Spec. 

HTGD 630147 
STAMP A A A 

HTGD 630147, section 
5.1,1, Is applicable. 

(e) 

40.43 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AQ AQ 

HTGD 630147, section 
5.1.1, is applicable. 

40.50 IP Diaphragm Carriers 

40.51 Check the diaphragm carrier to outer casing reference 
measurements C Field Service Spec. REPORT A AQ AQ Reference 

(&) 

40.52 Check IP Diaphragm Carrier horizontal joint flanges for damage, 
leakage and erosion C 

Field Service Spec. 

UTGD 600265 
UTGS 623097 A AQ AQ 

UTOD 600285, Table 1 
visual Inspections are 
applicable (....,---- 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) a-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customers QC rep. 	 ALSTOM POWER Inc. to Customer 

H = Hold Point 
 4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non DC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 

C = Customer or his representative 	 VS . Acceptance by external authority 	 M = Witness Point  

General Electric D3 Turbine C Inspection + Valves VV:- Lang.: EN 

11t Name Holyrood Unit 1 Summer 2012 Major Inspection Sheets: 31 

ALSTO

Document 

M POWER Inc. 
No.: 

UTGS 623091 
Rev. 

Sheet No.: 9 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS I STANDARD I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure Applicable Standard 

or Type of 0 Record 1) 

0 Activities 

2)  3) 

Remarks 

4) 

O Record No or 
Confirmation 

40.53 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint faces C 

Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGD 600265, Table 1 
visual inspections ere 
applicable 4K 1  

40.54 

Check casing surfaces for mechanical damage, foreign object 
damage, galling, erosion, corrosion, and rubbing from rotating parts 

NDT as required 

C 

Field Service Spec. 

UTGD 600265 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 

UTGD 600265, 
Table 1 visual 
inspections are 
applicable 

40.55 Measure diaphragm carrier to outer cylinder key clearance C Field Service Spec. REPORT A AQ AQ 

40.56 
Check keyways for pressure marks and seizing, ensure good sliding 
Check support guides and fixing elements for damage/erosion 

C 
Field Service Spec. 

HTGD 672030 
REPORT A A A HTGD 672030, section 4, 

Is applicable. 

40.57 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AO AQ HTGD 630147, section

5.1.1, is applicable. eD 
\ 

40.60 HP/IP Diaphragms (Stages 2 — 17) 

40.61 Check for damage, deposits and rubbing C 
Field Service Spec. 

UTGD 600269 
REPORT A A A 

ir)1 

40.62 Check horizontal joint flanges for damage, leakage and erosion C 
Field Service Spec. 

UTGD 600269 
REPORT A A A Its 

40.63 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face C 

Field Service Spec. 

RSEF 2000013 
REPORT A A A RSEF 200013, section 

4.1.5.4 Is applicable. 
(fee)  

40.64 MT of diaphragms 
Check structural welds for cracks C 

Field Service Spec. 

RSEF 2000013 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
3, RSEF 20001
.1  is section 4.1.5.1 

applicable. (6 

40.65 

Dimensional inspection of: 
- 	Axial crush pins, horizontal side slip, and vertical drop check 
- 	Diaphragm to casing axial clearance 
- 	Diaphragm key clearances 

C Field Service Spec. UTGS 623101 A AQ AQ 
IR'  

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	 A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point  

line. General Electric D3 Turbine C Inspection + Valves Lang.: EN 

Unit Name Holyrood Unit 1 Summer 2012 Major Inspection Sheets: 31 

A LSTO M POWER Inc. 
Document No.: 

UTGS 623091 
Rev. 

Sheet No.: 10 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	1 MATERIAL TESTS MANUFACTURING TESTS STANDARD :1 PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 

Q Activities 

2) 3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

40.66 
Dimensional inspection of: 
- 	All diaphragm tip seal diameters C 
- 	Dia phragm partition throat check 

Field Service Spec. 
UTGS 623115 

UTGS 623114 
A AQ AQ t4 Gg 

40.67 Measure distortion of diaphragms C Field Service Spec. UTGD 400946 A AQ AQ Pi ILA— 
ro 

40.68 Measure and record diaphragm clearances C Field Service Spec. UTGS 623116 A AQ AQ 
•  

40.69 Verify all bolts for correct, final, pretension / torque C 
Feld Service Spec. 

HTGD 630147 
STAMP A AQ AQ 

HTGD 630147, section 
5.1.1, Is applicable. 

1*. 

40.70 Gland Casings 

40.71 Check for damage, deposits and rubbing C 
Field Service Spec. 

UTGD 600269 
REPORT A A A 

Presuming that gland 
casings have similar 
properties to diaphragms CI 

40.72 Check horizontal joint flanges for damage, leakage and erosion C 
Field Service Spec. 

UTGD 600269 
REPORT A A A 

Presuming that gland 
cparospinegrtsieshatovedswimphilraargms  fE)  

40.73 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face 

C 
Field Service Spec. 

RSEF 2000013 
REPORT A A A 

RSEF 200013, section 
4.1.5.4 Is applicable. ,-..) 

40.74 
MT of gland casings 
Check structural welds for cracks 

C 

Field Service Spec. 

RSEF 2000013 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
RSEF 200013,  
section 4.1.5.1 is 
applicable. 

40.75 Measure distortion of gland casings C Field Service Spec. UTGD 400946 A AO AQ 

40.76 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AO AQ 

HTGD 630147, section 
5.1.1, Is applicable.  

40.80 Gland Seal Segments 

40.81 
Dimensionally inspect all diaphragm and gland casing seal segment 
axial and radial clearances, at disassembly and reassembly 

C 
Field Service Spec. 

HTGD 672025 
UTGS 623103 A AQ AQ 

HTGD 672025, section 
4.1, Is applicable. 

40.82 Dimensionally inspect all diaphragm and gland casing seal segment 
butt clearances 

C 
Field Service Spec. 

HTGD 672025 
UTGS 623104 A AQ AQ HT Se orr 

4 1 
(.-- 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) Q-Records to 	 S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	 A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	I-1 = Hold Point 

C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point 

Title. General Electric D3 Turbine C Inspection + Valves Lang.: EN 

1 Nara Holyrood Unit 1 i -ier 2012 Major Inspection Sheets: 31 

4f AL_ 0) 	POWER Inc. 
Document No.: 

UTGS 62309," 

Rev. 
Sheet No.: 11 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD , I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure Applicable Standard 

or Type of 0 Record 
1)I 

CI Activities 

2) 
3) 

k Remarks 

4) 

Q Record No. or 
Confirmation 

40.83 
Check seal segments for damage, freedom of movement and 
securi ty 

C 
Field Service Spec. 

HTGD 672025 
REPORT A A A 

HTGO 672025, section 
4.1, is applicable. 

40.84 Check springs are in good condition C 
Field Service Spec. 

HTGD 672025 
REPORT A AQ AQ 

HTOD 672025, section 
4,1, Is applicable. 

40.85 

Visually inspect for bent, broken and rolled over teeth 
Visually inspect for rubbing from rotating components 

MT as required 

C 

Field Service Spec. 
 

HTGD 672025 

HZLM 21014 

HZLM 03405 

applicable. 
 

UTGS 623102 A AQ AQ 
HTGD 672025, 
section 4.1, is 

40.90 Joint Studs, Nuts, and Other Hardware 

40.91 Visually inspect for damage and erosion, after sandblast C 
Field Service Spec. 

RSEF 200012 
REPORT A AQ AQ 

RSEF 200012, section 
4.1.3, Is applicable. IC )'  

40.92 NDT (MT) all horizontal joint bolts, nuts, sleeves/washers C 

Field Service Spec. 

RSEF 200012 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
RSEF 200012, 
section 4.1.4, is 
applicable 

40.93 Measure the length of the studs C Field Service Spec. REPORT A AQ AQ 1414. 

41.00 Instrumentation 

41,01 Inspect for broken attachment hardware, cut wires and tubes, broken 
components 

c Field Service Spec. 

UTGD 600265 
REPORT A A A 

Pi Aelf ; 1  ! C 

41.10 Inlet and Extraction pipes 

41.11 
Inspect for mechanical damage, galling, erosion, and corrosion on 
the seal and fit surfaces. Impressions or chipping on seal surfaces 

C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 

() 

41.20 HP/IP Steam & Drain Pipes 

41.21 Inspect the drains for unobstructed flow, damage, and scaling; NDE 
as required 

C 
Field Service Spec. 

HTGD 672038 
 REPORT A A A 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. OC 
C = Customer or his representative 	 YS = Acceptance by external authority 

ALSTOM POWER Inc to Customer 

E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
M = Witness Point 

Title General Electric D3 Turbine C Inspection + Valves ,ivuz Lang.: EN 

Unit Name: Holyrood Unit 1 Outage 	Summer 20 1 2 IVI.iior In ,,  
_ 

Sheets: 31 

0 	POWER Inc. 
Document No.: Rev. 

Sheet No.: 12 
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INSPECTION & TEST PLAN 

STATUS: 	I I MATERIAL TESTS I MANUFACTURING TESTS I STANDARD I PROJECT 

No Description 
inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 

a Activities 

1) 	2) 3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

50.00 HP/IP Thrhinc,  Rotor 

50.10 HP/IP Rotor 

50.11 

Prior to rotor removal: 
Measure 
- 	Rotor centerline position readings 
- 	Axial displacement of the rotor to casing 
- 	Rotating to stationary gap clearance checks at all seal locations 
- 	Measure the position of the rotor with respect to the pedestals 

C Field Service Spec. UTGS 623110 A AQ AQ Reference 11 5 
1i 

50.12 

Dimensional inspection of: 
- 	All rotor blade tip seal diameters 
- 	All rotor interstage packing seal diameters 
- 	All rotor gland seal packing seal diameters 

C 
Field Service Spec. 

RSEC 200001 
REPORT A AQ AQ 

RSEC 200001, 
Table 4, is 
applicable ell  

50.13 Dimensional inspection of rotor wheel clearances C 
Field Service Spec. 

RSEC 200001 
UTGS 623105 A AQ AQ 

RSEC 200001, Table 4, 
is applicable 

50.14 Visual opening inspection of removed rotor C Field Service Spec. UTGS 623106 A A A  
Photographs should be 
dp autmlan gtehenoretepdoratt of any 

disassembly 0 

50.15 Perform incoming 8-point runout inspection with a two steady setup C 
Field Service Spec. 

RSEF 200002 
REPORT A AQ AQ 

RSEF 200002, section 
4.1.6, is applicable 

TV 

50.16 Check for damage, erosion, corrosion and rubbing; after sandblast C 
Field Service Spec. 

RSEF 200002 
REPORT A A A 

RSEF 200002, section 
4.1.3, is applicable 

See notes 4.2.1-4.2.5 ir) 

50.17 Perform MT of rotor; after sandblast C 

Field Service Spec. 

RSEF 200002 

PS 181/0220 

REPORT A AQ AQ 

REEF 200002, section 
4.1.7, is applicable 

PS 181/0220 states 
'applicable to ALSTOM 
Power Service UK 
activities" however, 
sections 1-2 & 4-9 still 
apply for Holyrood. 

50.20 Rotating Blades 

50.21 Check for damage, erosion, deposits, and rubbing C 
Field Service Spec. 

RSEF 200002 
REPORT A A A 

RSEF 200002, sections 
4.1.4.2 - 4.1.4.9, are 
applicable 

See notes 4.2.1.4,2.5 (*--) 

Symbols/Abbreviations 

1) Performed by 

2) Acceptance by 
3) Q-Records to 	

S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AQ = ALSTOM POWER INC. QC 
C = Customer or his representative 	 YS = Acceptance by external authority 

ALSTOM POWER Inc. to Customer 

E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

M = Witness Point  
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 

1) 	I 

Q Activities 

2) 
3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

50.22 Check the security of blades and blade pins (if applicable) C 
Field Service Spec. 

UTGD 600263 
REPORT A AQ AQ 

50.23 Visual inspection of blades; after sandblast C 

Field Service Spec. 

UTGD 600090 

UTGD 600263 

REPORT A A A 

50.24 
Perform NDT of complete blading assemblies; after sandblast 
MT for ferritic, PT for austenitic 

C 

Field Service Spec. 

RSEF 200002 

PS 181/0220 

PS 181/0006 

REPORT A AQ 
_ 

Au 

RSEF 200002, section 
4.1.8, Is applicable 

PS 181/0220 8 PS 
181/0006 state 
"applicable to ALSTOM 
Power Service UK 
activities' however, 
sections 1-2 & 44, for 
MT, and sections 2-0 for 
PT, still apply for 
Holyrood. 

(6 

50.30 Journal Areas 

50.31 
Check for damage and surface finish 
Measure for size, taper, and ovality 

C 
Field Service Spec. 

RSEF 200002 
UTGS 623108 A AQ AQ RSEF 200002, section 

4.1.3.1, Is applicable 
J,/, \\ 

50.32 Dimensional and surface inspection of thrust collar, journals and oil 
seal landings 

C 
Field Service Spec. 

RSEF 200002 
UTGD 410537 A AQ AQ 

RSEF 200002, sections 
4.1.3.1 8 4.1.3.2, are 
applicable 4) 

50.40 Balance Weights 

50.41 Check security C 
Field Service Spec. 

RSEF 200002 
REPORT A A A RSEF 200002, section 

4.1.3.7, Is applicable € 
50.42 Record distribution of weights C 

Field Service Spec. 

RSEF 200002 
UTGS 623107 A AQ AQ RSE 	 e 	

, 

4.1. 	, 	able 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
s .. Supplier/Subcontractor 	 SC = Supplier or customer'sQC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. CC 	 E = ALSTOM POWER INC. Design Engineering 	H . Hold Point 

C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point 

Title General Electric D3 Turbine C Inspection + Valves Lang.: EN 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	1 MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD 1 1 PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2) 	I 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

60.00 LP Turbine 

60.10 LP Outer Cylinder 

60.11 Check horizontal joint flange for damage, leakage and erosion C 
Field Service Spec. 

UTGD 600265 
REPORT A AQ AQ 

UTGD 600265, Table 1, 
visual inspections are 
applicable 

60.12 
Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face 

C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGD 600265,Table 1, 
visual inspections are 
applicable C)1  

60.13 

Check casing surfaces for mechanical damage, foreign object 
damage, galling, erosion, corrosion, and rubbing from rotating parts 

NDT as required 

C 

Field Service Spec. 

UTGD 600265 

HZLM 21014 

HZLM 03405 

REPORT A AQ AO 

UTGD 600265, 
Table 1,visual  
inspections nspections are
applicable 

1) 4 

60.14 Check keyways for pressure marks and seizing, ensure good sliding 
Check support guides and fixing elements for damage/erosion 

C 
Field Service Spec. 

HTGD 672030 
REPORT A A A HTGD672030, section 4, 

is applicable. 

60.15 Record inner to outer cylinder key clearance(s) C Field Service Spec. REPORT A AQ AQ CPI. 
60.16 Measure clearance and pre-stress of fixed-point bolts C 

Field Service Spec. 

HTGD 630147 
REPORT A AQ AQ HTGD 630147, section 

6.1.1, Is applicable. 

60.17 Check the pre-stress of the LP crossover pipe bolts, according to the 
OEM 

c  Field Service Spec. 

HTGD 630147 
STAMP A A A HTGD 630147, section 

5.1.1,15 applicable. 

60.18 Check the pre-stress of the LP Outer Casing, according to the OEM 
Field Service Spec. 

HTGD 630147 
STAMP A A A HTGD 630147, section 

6.1.1 	Is applicable. 
ei)  

60.19 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AQ AQ HTGD 630147, section 

5,1.1, Is applicable. 

60.20 Check LP Exahust spray cooling nozzles for erosion and blockage C 
Field Service Spec. 

HTGD 672082 
STAMP A A A 

HTGD 672082, section 
4.10,1s applicable. '--) 

60.21 Record condition of all turbine insulation C Field Service Spec. STAMP A A A CII4 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
5 = Supplier/Subcontractor 	 SQ • Supplier or customers DC rep. 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. DC 

C = Customer or hie representative 	 YS • Acceptance by external authority 

ALSTOMPOWER Inc. to Customer 

E • ALSTOM POWER INC. Design Engineering 	H = Hold Point 
M = Witness Point 

Title General Electric D3 Turbine C Inspection + Valves ✓ /BZ Lang.: EN 

Unit Name Holyrood Unit 1 Outage Major Inspectio, Sheets: 31 

ALST
Document O) POWER Inc. 

No.: 
UTGS 623091 

Rev. 
Sheet No.: 15 
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INSPECTION & TEST PLAN 

STATUS: 	 I I MATERIAL TESTS I MANUFACTURING TESTS STANDARD : I PROJECT 

Na. Description 
inspection 

Type Applicable Procedure 
Applicable Standard 
or Type of Q Record 

Q Activities 

1) 	1 	2)  3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

60.30 LP Inner Casing 

60.31 Check horizontal joint flange for damage, leakage and erosion C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGD 600265, Table 1 
visual inspections are 
applicable 

(.0 

60.32 
Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face 

C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 

UTGO 600265,Table 1 
visual inspectionsare 

60.33 

Check casing surfaces for mechanical damage, foreign object 
damage, galling, erosion, corrosion, and rubbing from rotating parts 

NDT as required 

C 

Field Service Spec. 

HTGD 672012 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
HTGD 672012, 
sections 4.1 and 
4.2 are applicable. 

60.34 
Check keyways for pressure marks and seizing, ensure good sliding 
Check support guides and fixing elements for damage/erosion 

C 
Field Service Spec. 

HTGD 672030 
REPORT A A A HTGD 672030, section 4, 

is applicable. 

60.35 Check the pre-stress of the LP Inner Casing, according to the OEM C 
Field Service Spec. 

HTGD 630147 
STAMP A A A HTGD 630147, section 

5.1.1, Is applicable. 

60.36 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AQ AQ HTGD 630147, section 

5.1.1, is applicable. fil) 
60.40 LP Diaphragms 

60.41 Check for damage, deposits and rubbing C 
Field Service Spec. 

REPORT A 
UTGD 600269  

A A 

60.42 Check horizontal joint flanges for damage, leakage and erosion C 
Field Service   Spec. 

UTGD 600269 
REPORT A A A 

60.43 
Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face 

C 
Field Service Spec. 

RSEF 2000013 
REPORT A A A 

RSEF 200013, section 
4.1.5.4 Is applicable. 

60.44 
MT of diaphragms 
Check structural welds for cracks 

C 

Field Service Spec. 

RSEF200013 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
RSEF 200013, 

4.1.5. section 4.1.5.1 is 
applicable. 14:1)  

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) Q-Records to 	 s = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Cask:met 

4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC, QC 	 E =ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 YS • Acceptance by external authority 	 M = Witness Point  

Title General Electric D3 Turbine C Inspection + Valves ,,NBZ Lang.: EN 
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INSPECTION & TEST PLAN 

STATUS: 	 1 	1 MATERIAL TESTS 	 j MANUFACTURING TESTS STANDARD PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 	1 

0 Activities 

2) 3) 

Remarks 

4) 

(2 Record No. or 
Confirmation 

60.45 

Dimensional inspection of: 
- 	Axial 

cru sh p ins, 
 pins, horizontal side slip, and vertical drop check 

- 	Diaphragm to casing axial clearance 
- 	Diaphragm key clearances 

C Field Service Spec. UTGS 623101 A AQ AQ 

60.46 
Dimensional inspection of: 
- 	All diaphragm tip seal diameters 
- 	Diaphragm partition throat check 

C Field Service Spec. 
UTGS 623115 

UTGS 623114 
A AQ AQ 

ill AT 

NIA 00 60.47 Measure distortion of diaphragms C Field Service Spec. UTGD 400946 A AQ AQ 

60.48 Measure and record diaphragm clearances C Field Service Spec. UTGS 623116 A AQ AQ CP 
60.49 Verify all bolts for correct, final, pretension / torque C 

Field Service Spec. 

HTGD 630147 
STAMP A AQ AQ 

HTGD 630147, section 
5.1.1, is applicable. Ce 

60.50 Gland Casings 

60.51 Check for damage, deposits and rubbing C 
Field Service Spec. 

UTGD 600289 
REPORT A A A 

Presuming that gland 
casings have similar 
properties to diaphragms 

60.52 Check horizontal joint flanges for damage, leakage and erosion C 
Field Service Spec. 

UTGD 600269 
REPORT A A A 

Presuming that gland 
casings have similar 
properties to diaphragms 

60.53 Check for galling, erosion, and mechanical damage in the bolt holes 
on the horizontal joint face C 

Field Service Spec. 

RSEF 2000013 
REPORT A A A RSEF 200013, section 

4.1.5.4 is applicable. 

60.54 MT of gland casings 
Check structural welds for cracks C 

Field Service Spec. 

RSEF 2000013 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
RSEF 200013, 
section 4.1.5.1 is 
applicable. 1(1 	)  

60.55 Measure distortion of gland casings C Field Service Spec. UTGD 400946 A AQ AQ 

60.56 Verify all bolts for correct, final, pretension / torque C 
Field Service Spec. 

HTGD 630147 
STAMP A AQ AQ HTGD 630147, section 

5.1.1, is applicable. 

60.60 Gland Seal Segments 

60.61 Dimensionally inspect all diaphragm and gland casing seal segment 
axial and radial clearances, at disassembly and reassembly 

C 
Field Service Spec. 

HTGD 672025 
UTGS 623103 A AQ AQ 

HTGE) 672025, section 
4.1,1s applicable. 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SO • Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non DC) 	AD • ALSTOM POWER INC. OC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 YS • Acceptance by external authority 	 M = Witness Point 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD . I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 4) 

 
0 Activities 

2) 1 3) 

Remarks 0 Record No. or 
Confirmation 

60.62 Dimensionally inspect all diaphragm and gland casing seal segment 
butt clearances 

C 
Field Service Spec. 

HTGD 672025 
UTGS 623104 A AQ AQ HTGD 

41, is 	b e. 

60.63 Check seal segments for damage, freedom of movement and 
security 

C 
Field Service Spec. 

HTGD 672025 
REPORT A A A 

HTGD 672025, section 
4.1, is applicable. 

(1‘ .. )- 

60.64 Check springs are in good condition C 
Field Service Spec. 

HTGD 672025 
REPORT A AQ AO 

HTGD 672025, section 
4.1, is applicable. 

60.65 

Visually inspect for bent, broken and rolled over teeth 
Visually inspect for rubbing from rotating components 

MT as required 

C 

Field Service Spec. 
 

HTGD 672025 

HZLM 21014 

HZLM 03405 

UTGS 623102 A AQ AQ 
HTGD 672025,  
section 4.1, is 
applicable. CO 

60.70 Joint Studs, Nuts, and Other Hardware 

60.71 Visually inspect for damage and erosion, after sandblast C 
Field Service Spec. 

RSEF 200012 
REPORT A AQ AQ 

RSEF 200012, section 
4.1.3, is applicable. ) 

60.72 NDT (MT) all horizontal joint bolts, nuts, sleeves/washers C 

Field Service Spec. 

RSEF 200012 

HZLM 21014 

HZLM 03405 

REPORT A AQ AQ 
RSEF 200012, 
section 4.1.4, is 
applicable 

60.73 Measure the length of the studs C Field Service Spec. REPORT A AQ AQ t4  I A- 
60.80 instrumentation 

60.81 Inspect for broken attachment hardware, cut wires and tubes, broken 
components 

c  Field Service Spec. 

UTGD 600265 
REPORT A A A  viA..„.1.;c_ 

, 
ce 

60.90 Inlet and extraction pipes 

60.91 Inspect for mechanical damage, galling, erosion, and corrosion on 
the seal and fit surfaces. 	Impressions or chipping on seal surfaces 

C 
Field Service Spec. 

UTGD 600265 
REPORT A A A 01, 

Ir 
61.00 LP Steam & Drain Pipes C HTGD 672038 

61.01 Inspect the drains for unobstructed flow, damage, and scaling: NDE 
as required C 

Field Service Spec. 

HTGD 672040 
REPORT A A A 

ILS7---) 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 
H = Hold Point 

 4) Internal Remarks 	 A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ= ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC, Design Engineering 
C = Customer or his representative 	 YS x Acceptance by external authority 	 M = Witness Point  
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of CI Record 1) 	I 

0 Activities 

2) 	I 3) 

Remarks Rem 

4) 

0 Record No. or 
Confirmation 

70.00 LP 

70.10 LP Rotor 

70.11 

Prior to rotor removal: 
Measure 
- 	Rotor centerline position readings 
- 	Axial displacement of the rotor to casing 
- 	Rotating to stationary gap clearance checks at all seal locations 
- 	Measure the position of the rotor with respect to the pedestals 

C Field Service Spec. UTGS 623110 A AQ AQ Reference 

1 	-)1  

70.12 

Dimensional inspection of: 
- 	All rotor blade tip seal diameters 
- 	All rotor interstage packing seal diameters 
- 	All rotor gland seal packing seal diameters 

C 
Field Service Spec. 

RSEC 200001 
REPORT A AQ AQ 

RSEC 200001, 
Table 4, is 
applicable 

q 

70.13 Dimensional inspection of rotor wheel clearances C 
Field Service Spec. 

RSEC 200001 
UTGS 623105 A AQ AQ 

RSEC 200001, Table 4, 
Is applicable 

70.14 Visual opening inspection of removed rotor C Field Service Spec. UTGS 623106 A A A  
Photographs should be 
put In the report of any 
damage noted at 
disassembly 

70.15 Perform incoming 8-point runout inspection with a two steady setup C 
Field Service Spec. 

RSEF 200003 
REPORT A AQ AD  ,1011 216454 

a e 

70.16 Check for damage, erosion, corrosion and rubbing; after sandblast C 
Field Service Spec. 

RSEF 200003 
REPORT A A A 

RSEF 200003, section 
4.1.3, is applicable 

See notes 4.2.1-4.2.5 

70.17 Perform MT of rotor; after sandblast C 

Field Service Spec. 

RSEF 200002 

PS 181/0220 

REPORT A AQ AQ 

RSEF 200003, section 
4.1.8, 4 applicable 

PS 181/0220 states 
e toeAuLKSTOM "applicable"Popwepli rcasbel mc  

ectivilles" however, 
sections 1-2 8 4-9 still 
apply for Holyrood. 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
s= Supplier/Subcontractor 	 SQ = Supplier or customer's OC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non DC) 	AD = ALSTOM POWER INC. OC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point  
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD 1 I PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2) 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

70.20 Rotating Blades (except L-1 & L-0) 

70.21 Check for damage, erosion, deposits, and rubbing C 
Field Service Spec. 

RSEF 200003 
REPORT A A A 

RSEF 200003, sections 
4.1.4.2 - 4.1.4.8, are 
applicable 

See notes 4.2.1-4.2.5 0 

70.22 Check the security of blades and blade pins (if applicable) C 
Field Service Spec. 

RSEF 200003 
REPORT A AQ AQ RSEF 200003, section 

4.1.5. is applicable 
.:.) 

70.23 Visual inspection of rotor and blades; after sandblast C 

Field Service Spec. 

UTGD 600090 

UTGD 600263 

REPORT A A A 

70.24 Perform NDT of complete blading assemblies; after sandblast 
MT for ferritic, PT for austenitic C 

Field Service Spec. 

RSEF 200003 

PS 181/0220 

PS 181/0006 

REPORT A AO AQ 

RSEF 200003, section 
4.1.9, is applicable 

PS 181/0220 8 PS 
181/0006 state 
'applicable to ALSTOM 
Power Service UK 
activities' however, 
sections 1-2 & 4-9, for 
MT, end sections 2-9 for 
PT, still apply for 
Holyrood. 

CO 

70.30 Rotating Blades L-1 & L-0 

70.31 Check for damage, erosion, deposits and rubbing C 
Field Service Spec. 

RSEF 200003 
REPORT A A A 

RSEF 200003, sections 
4.1.4.2 - 4.1.4.8, are 
applicable 

See notes 4.2.1-4.2.5 0 

70.32 Check the security of blades and blade pins (if applicable) or axial 
locking pieces (if applicable) C 

Field Service Spec. 

RSEF 200003 
REPORT A AQ AQ RSEF 200003, section 

4.1.5, Is applicable 

70.33 Check for tip rock and snubber wear (if applicable) C 
Field Service Spec. 

RSEF 200003 
REPORT A AQ AD 

RSEF 200003, section 
4.1.5.1, Is applicable 

70.34 Visual inspection of cleaned rotor and blades; after sandblast C 

Field Service Spec. 

UTGD 600090 

UTGD 600263 

REPORT A A A 
irf.) 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 s= Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. fo Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E • ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 YS • Acceptance by external authority 	 M = Witness Point 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS I STANDARD 1 I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 

0 Activities 

1) 	2) 	3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

70.35 
Perform NDT of complete blading assemblies; after sandblast 
MT for ferritic, PT for austenitic 

C 

Field Service Spec. 

RSEF 200003 

PS 181/0220 

PS 181/0006 

REPORT A AQ 
..., 

AQ 

RSEF 200003, section 
4.1.9, is applicable 

PS 181/0220 8 PS 
181/0006 state 
'applicable to ALSTOM 
power Service UK 
activities' however, 
sections 1-2 8 4-9, for 
MT, and sections 2-9 for 
PT, still apply for 
Holyrood. 

ff-') 

70.40 Journal Areas 

70.41 
Check for damage and surface finish 
Measure for size, taper, and ovality 

C 
Field Service Spec. 

RSEF 200003 
UTGS 623108 A AQ AQ 

RSEF 200003, section 
4.1.3.1, is applicable 

(..(2—. 

70.42 Dimensional and surface inspection of journals and oil seal landings 
Field Service Spec. 

RSEF 200003 
UTGD 410537 A AO AQ RSEF 200003, section 

41.3,1, is applicable  

70.50 Balance Weights 

70.51 Check security C 
Service Spec. 

RSEF 200003  
REPORT A A 

Field 
A 

RSEF 200003, section 
4.1.3.8, Is applicable 10 

ob 
70.52 Record distribution of weights C 

Field Service Spec. 

RSEF 200003 
UTGS 623107 A AQ AO - 

RSEF 200003, section 
4.1.3.8, is applicable 

80.00 Alignment 

80.10 Coupling Alignment 

80.11 

Record coupling alignment gap and centerline error by measuring 
the parallelism / offset, at disassembly and reassembly: 
- 	Perform rotor coupling bolted inspections 
- 	Separate coulpings and perform coupling unbolted inspection 
At disassembly and reassembly 

C 
Field Service Spec. 

HTGD 672045 
UTGS 623112 A AQ AQ 

80.12 
Check all bearing alignment/references to rotor shafts prior to 
disassembly 

C Field Service Spec. UTGS 623110 A AQ AQ 
il) 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
S = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 	 ALSTOM POWER Inc to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AD = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

C = Customer or his representative 	 VS = Acceptance by external authority 	 M = Witness Point  
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD ; j PROJECT 

No. Description 
Inspection 

Type Applicable Procedure 
Applicable Standard 
or Type of 0 Record 1) 

0 Activities 

2)  3) 

Remarks 

4) 

(11 Record No or 
Confirmation 

80.20 Shaft Alignment 

80.21 Align all internal components to ensure proper clearance 
specifications between stationary and rotating components 

C Field Service Spec. REPORT A AQ AD 

90.00 Lt o• 	 . oply System 

90.01 
Clean and inspect main lube oil tank/reservoir 
- 	Inspect walls for chipped paint, piping, and flanges for loose bolts 
- 	Inspect piping for leaks and cracks in fabrication welds 

C Field Service Spec. REPORT A AQ AD 

90.02 
Inspect & clean main oil pump 

Record internal conditions and clearances 
C Field Service Spec. UTGS 623113 A AQ AD NiA (56 

90.03 
Inspect & clean auxiliary lube oil pumps 

Record internal conditions and clearances 
C Field Service Spec. UTGS 623112 A AQ AQ 2 - Att. 

I ^ .11 (...  

90.04 
Clean and inspect main tube oil coolers (tube sheets and tubes) 
- 	Inspect tube sheets 
- 	Inspect tubes 

 C Field Service Spec. REPORT A AQ AQ 

Main Stop Valve 

100.10 Disassembly 

100.11 
Measure and record the 'as found' gap between the cover and valve 
body, prior to unbolting 

C Drawing 2129102 UTGS622593 A A A, C 
. 

\\\ 

l'AV.,:0 0 01 
100.12 

Measure and record the 'as found' valve stroke and bypass valve lift 
(for the 3 bypass valves) 

C Drawing 2129102 UTGS622592 A A A, C 
CAC\ACA 

100.20 Maintenance & Inspection 

100.21 
Measure and record the valve stem outer diameters and bushing 
bore inner diameters 

C Drawing 2129102 UTGS622591 A A A' C 
Before and after 
cleaning 

100.22 Measure and record the valve stem runout C Drawing 2129102 UTGS622591 A A A, C NIN;- 

100.23 
Confirm bushing alignment by passing the try bar through the 
pressure seal head 

C O&M Manual STAMP A A A, C  

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) Q-Records to 	
S = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 

4) Internal Remarks 	
A . ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. QC 
C = Customer or his representative 	 VS = Acceptance by external authority 

ALSTOM POWER Inc. to Customer 
E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

M = Witness Point 

General Electric D3 Turbine C Inspection + Valves . 	b.,... Lang.: EN 

Unit Name: liolyrood Unit 1 nItatr 	 Summn :2 Major Inspection Sheets: 31 

Pi LSTO) 	POWER Inc. Document No.: 

UTGS 623091 
Rev. 

- Sheet No.: 22 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 

0 Activities 

2) 3) 

Remarks 

4) 

CI Record No. or 
Confirmation 

100.24 
Blue contact check the valve stem backseat to the backseat bushing 
in the pressure seal head 

C O&M Manual PHOTOGRAPH A A A. C 
360° contact 
1.6 mm wide 

100.25 
Visually inspect the valve casing gasket area, valve disc, valve seat, 
and 3 bypass valve seating areas; NDE further as needed C HTGD 620179 REPORT A A, E A, C 

\\ 
Ass-c.- 

\C 

100.26 Visually and NDE inspect all bolting, as required C HTGD 620179 REPORT A A, E A, C 

100.27 

Visually inspect & liquid penetrant test the valve stem, pressure seal 
head, and the steam strainers at screen welds and rivet welds C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A, E A, C 

100.28 

Visually inspect & magnetic particle test the valve casing body / 
interior C 

HTGD 620179 

HZLM 21014 

HZLM 603106 

REPORT A A, E A, C 

100.29 
Liquid penetrant test the valve disc stellite inlay, valve seat stellite, 
seat weld areas, and lower pressure seal head land C 

HZLM 21013 

HZLM 25000 
REPORT A A. E A, C 

\--- 

100.30 
Blue contact check the valve disc to seat 

C O&M Manual PHOTOGRAPH A A A, C 
360° contact 

 
1.6 mm wide 

100.31 
Blue contact check the bypass valve disc to seat, for the 3 bypass 
valves C O&M Manual PHOTOGRAPH A A A,C 

360° contact 

1.6 mm wide 

100.32 
Visually inspect the coupling elements for damage. deformation and 
corrosion 

C HTGD 620179 REPORT A A. E A,C 
Nz .. 	4 k---- 

100.33 Ins 
re
pect

quir
the
ed 

 drains for unobstructed flow, damage, and scaling; NDE 
as 

C HTGD 620179 REPORT A A, E A,C 
S 

 

100.40 Reassembly 

100.41 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C NN,  
\ . 
\\--\,  

100.42 Measure and record the 'as left' valve stroke and bypass valve lift 
(for the 3 bypass valves) 

C Drawing 2129102 UTGS622592 A A A,C 
',NI* \ 	''.. 

100.43 
Measure and record the 'as left' gap between the cover and valve 
body, after bolting 

C Drawing 2129102 UTGS622593 A A A,C 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 s= Supplier/Subcontractor 	 SO = Supplier or customer's OC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or Its Licensee/Contractor (non OC) 	A0 = ALSTOM POWER INC. OC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 VS = Acceptance by external authority 	 M = Witness Point 

Title General Electric D3 Turbine C Inspection + Valves Lang.: EN 

Unit Name. Holyrood Unit 1 itaqp 	 ,.,12 Major Inspection Sheets: 31 

ALSTO M POWER Inc. 
t N No .: Documen t 	
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Rev.

- Sheet No.: 23 

We reserve all rights in this document and in the information contained therein Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. 0 ALSTOM POWER Inc. 

DD-NLH-040, Attachment 1 
Page 197 of 409, Isl Int System Power Outages



INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of CI Record 1) 	1 

0 Activities 

2) 	1 3)  

Remarks 

4)  

CI Record No. or 
Confirmation 

110.00 Control Valves — instructions are ft 	h of the 3 upper valve!, 
& 3 low , 	'Ayes 

110.10 Disassembly 

110.11 Hydraulically stroke the valves and measure and record 'as found' 
intercept points 

C 
Drawing 2129109 
& 2129705 

UTGS622597 A A A,C ,L,i L AN:-\ ,\v ..) u \J\-.  

110.12 
Confirm that the upper control valve pointer is in line with the "A" 
mark on the pinion C Drawing 2129109 STAMP A A A,C 

Hydraulic piston 
fully closed N,,\ . \-- 

NINt 
110.13 

When the upper control valve pointer is in line with the "B" mark on 
the upper control valve pinion, confirm that the "C" mark on the lower 
control valve pinion is lined up with the lower control valve pointer 

C 
Drawing 2129109 
& 2129705 

STAMP A A A,C 

110.14 Measure and record the 'as found' clearances between the cam & 
the cam roller and between the shim & lever arm 

C 
Drawing 2129109 
& 2129705 

UTGS622597 A A A,C \,.:j0 \ -0k9\\) 

110.15 
Matchmark and identify the 'as found' teeth engagement between 
rack and cam shaft 

c Drawing 2129109  
& 2129705 

STAMP A A A,C 
With valve closed \ 

110.16 Matchmark and identify the 'as found' linkage alignment marks C Drawing 2129109 
& 2129705 

STAMP A A A,C 
'` ■̀\ 

110.17 
Measure and record the crosshead runout, while installed in the 
valve 

C  Drawing 2129109 
& 2129705 

UTGS622595 A A A,C ____, 
.4.4  

110.20 Maintenance & Inspection 

110.21 
Measure and record the valve stem outer diameters and bushing 
bore inner diameters 

C 
Drawing 2129109 
& 2129705 

UTGS622595 A A A,C 
Before and after 
cleaning 

\ ' F' \  

110.22 
Measure and record the valve stem runouts 

C 
 

Drawing 2129109 
& 2129705 

UTGS622595 A A A,C 

110.23 
Measure and record the valve disc pin fit inner diameter and the 
valve disc pin outer diameter 

C 
Drawing 2129109 
& 2129705 

UTGS622595 A A A,C . 	• 1st 	'",,, \., ...L., 
 

110.24 Confirm bushing alignment by passing the try bar through C O&M Manual STAMP A A A,C st 

110.25 Measure and record crosshead guide outer diameters and 
crosshead guide bushing inner diameters 

C  Drawing 2129109 
& 2129705 

UTGS622595 A A A ,C 
\\I'N \\) 

110.26 Blue contact check the stem-to-crosshead C O&M Manual PHOTOGRAPH A A A,C 360° contact \ 
110.27 

Measure and record the camshaft bearing inner diameters and 
journal outer diameters 

C 
 

Drawing 2129109 
& 2129705 

UTGS622596 A A A,C 

Symbols/Abbreviations 

1) Performed by 	3) 0-Records to 	
S = Supplier/Subcontractor 	 so = Supplier or customer's QC rep. 	 ALSTOM POWER Ina to Customer 

2) Acceptance by 	4) Internal Remarks 	
A • ALSTOM POWER Inc. or its Licensee/Contractor (non DC) 	AD = ALSTOM POWER INC. DC 	 E x ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 VS = Acceptance by external authority 	 M = Witness Point 
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INSPECTION & TEST PLAN 

STATUS: 	 1 	I MATERIAL TESTS MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure Applicable Standard 

or Type of 0 Record 1) 

0 Activities 

2) 	I 3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

110.28 
Measure and record the cam roller bearing inner diameters and pin 
outer diameters 

C 
Drawing 2129109 
& 2129705 

UTGS622596 A A A,C 
\z‘:* 

110.29 
Measure and record the lever arm bearing inner diameters and pin 
outer diameters 

C 
Drawing 2129109 
& 2129705 

UTGS622596 A A A,C 

110.30 

Visually inspect & liquid penetrant test the valve stem and the rack 
& pinion gear C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A, E A,C 

110.31 

Visually inspect & magnetic particle test the valve casing body / 
interior C 

HTGD 620179 

HZLM 21014 

HZLM 603106 

REPORT A A, E A,C 
\SV ; 	A\ ..._ 	t.`:1  0:\ 

vk-7-7- \ -. bo,wc:: 	1.,,i.c—s- 

- . 

110.32 
Visually inspect the valve casing gasket area, spring, valve disc, 
and valve seat; NDE further as needed 

C HTGD 620179 REPORT A A, E A,C 

110.33 
Liquid penetrant test the seat weld areas 

C 
HZLM 21013 

HZLM 25000 
REPORT A A, E A,C 

\INN.•,1\,' 

110.34 Visually and NDE inspect all bolting, as required C HTGD 620179 REPORT A A, E A,C ;,. : 	,;; 

110.35 
Blue contact check the disc to seat 

C O&M Manual PHOTOGRAPH A A A,C 
360° contact 

1.6 mm wide 

110.40 Reassembly 

110.41 Record the stem to crosshead torque C O&M Manual UTGS622595 A A A,C Design is 407 Nm 

110.42 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C  

110.43 
Confirm the lever arm pin and cam rollers have freedom of 
movement 

C 
Drawing 2129109 & 
2129705 

STAMP A A A,C 

110.44 Confirm the shaft has freedom of movement C 
Drawing 2129109 & 
2129705 

STAMP A A A,C A„.... 110.45 
Measure and record the 'as left' clearance between the cam & the 
cam roller and between the shim & lever arm 

C 
Drawing 2129109 & 
2129705 

UTGS622597 A A A,C 

110.46 
Measure and record the connecting rod overtravel 

C 
Drawing 2129109 & 
2129705 

UTGS622597 A A A,C 
a--057. ' 	05‘6'`ZI 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) Q-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ • ALSTOM POWER INC. QC 
C = Customer or his representative 	 YS • Acceptance by external authority 

ALSTOM POWER Inc. to Customer 
E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

M = Witness Point 

General Electric D3 Turbine C Inspection + Valves :AJBZ Lang.: EN 

Holyrood Unit 1 )utage: 	 , 1 2! .ijor Insp• Sheets: 31 

0) 	POWER Inc . 

Document No.: 

I,ITGS 623091 
Rev. 

Sheet No.: 25 

9 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS _ STANDARD PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of 0 Record 1) 	1 

0 Activities 

2)  3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

110.47 Hydraulically stroke the valves and measure and record as left' 
intercept points 

C Drawing 2129109 & 
2129705 UTGS622597 A A A,C 

. 
' -\ 

110.48 Confirm that the upper control valve pointer is in line with the "A" 
mark on the pinion C Drawing 2129109 STAMP A A A,C Hydraulic piston 

fully closed 

110.49 
When the upper control valve pointer is in line with the "B" mark on 
the upper control valve pinion, confirm that the "C" mark on the lower 
control valve pinion is lined up with the lower control valve pointer 

C 
control  

Drawing 2129109 & 
2129705 STAMP A A A,C , 	..= ■ 	...= 

' 't\ 
110.50 Measure and record the travel of the hydraulic piston to the crack 

point of #1 valve C Drawing 2129109 UTGS622597 A A A,C 

y 
 

\ \, 

110.51 Inspect the drains for unobstructed flow, damage, and scaling; NDE 
as required C HTGD 620179 REPORT A A, E A,C 

\  

120.00 Combined Reheat / Intercept Valves - instructions are for each 
of the two combined valves 

120.10 Disassembly 

120.11 Measure and record the 'as found' gap between the cover and valve 
body, prior to unbolting C Drawing 2129104 UTGS622605 A A A,C 

120.12 Measure and record the 'as found' intercept valve stroke & bypass 
valve lift; and the 'as found' reheat stop valve stroke C Drawing 2129104 UTGS622604 A A A,C ,,,,,--; 	to,K\. -___ 

120.20 Maintenance & Inspection 

120.21 
Measure and record the following outer diameters: 

Intercept valve stem, IV crosshead, IV seal rings, and the reheat 
stop valve stem 

C Drawing 2129104 UTGS622603 A A A,C 
Before and after 
cleaning - 

\4 

N4•4■‘ c 

120.22 
Measure and record the following inner diameters: 

Intercept valve bushing bores, IV crosshead guide bushing, IV valve 
guide, and the reheat stop valve bushing bores 

C Drawing 2129104 UTGS622603 A A A,C 
Before and after 
cleaning 

120.23 

Visually inspect & liquid penetrant test the valve stems 

C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A, E A,C 

\\4\k  \ '. 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
5 = Supplier/Subcontractor 	 SQ = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 VS = Acceptance by external authority 	 M = Witness Point 

Title General Electric D3 Turbine C Inspection + Valves Lang.: EN 

U ,,  Holyrood Unit 1 er 2012 Major Inspection Sheets: 31 
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Document No.: 
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Rev. 

Sheet No.: 26 
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INSPECTION & TEST PLAN 

STATUS: 	 1 	1 MATERIAL TESTS MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of CI Record i)  

0 Activities 

I 	2) 3)  

Remarks 

4)  

0 Record No. or 
Confirmation 

120.24 Measure and record the intercept valve and reheat stop valve stem 
runouts C Drawing 2129104 UTGS622603 A A A,C N-.., 

Nt.'•::\>‘.--' \ 
120.25 Confirm bushing alignment by passing the try bars through the 

bushings 
C O&M Manual STAMP A A A,C 

120.26 
Blue contact check the valve stem backseats to the backseat 
bushings C O&M Manual PHOTOGRAPH A A A,C 

360° contact 

1.6 mm wide \t4 

`iv N.z\  N. 

Vim( 
 

120.27 Visually inspect the valve casing gasket area, valve discs, valve 
seats, and bypass valve seating area; NDE further as needed 

C HTGD 620179 REPORT A A, E A,C 

120.28 Visually and NDE inspect all bolting, as required C HTGD 620179 REPORT A A, E A,C 

120.29 

Visually inspect & magnetic particle test the valve casing body's / 
interiors C 

HTGD 620179 

HZLM 21014 

HZLM 603106 

REPORT A A, E A,C 
\ 

	
.\( 

120.30 
Liquid penetrant test the valve disc stellite inlay, valve seat stellite, 
seat weld areas, lower bushing land, and steam strainer at screen 
welds and rivet welds 

C 
HZLM 21013 

HZLM 25000 
REPORT A A, E A,C \.‘ 

'''.'S 

120.31 
Blue contact check the valve discs to seats 

C O&M Manual PHOTOGRAPH A A A,C 
360° contact 

1.6 mm wide N N4..  \ 

120.32 
Blue contact check the bypass valve disc to seat 

C O&M Manual PHOTOGRAPH A A A,C 
360° contact 

1.6 mm wide 

120.33 Visually inspect the coupling elements for damage, deformation and 
corrosion 

C HTGD 620179 REPORT A A, E A,C 
\\%N.,ji 

120.34 Inspect the drains for unobstructed flow, damage, and scaling; NDE 
as required 

C HTGD 620179 REPORT A A, E A,C 

120.40 Reassembly 

120.41 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C NI■a  

120.42 Measure and record the 'as left' intercept valve stroke & bypass 
valve lift; and the 'as left' reheat stop valve stroke 

C Drawing 2129104 UTGS622604 A A A,C 
Nkv,i,-  \\ . 

120.43 Measure and record the 'as left' gap between the cover and valve 
body, after bolting C Drawing 2129104 UTGS622605 A A A,C 

Symbols/Abbreviations  

1) Performed by 	3) 0-Records to 	
S = Supplier/Subcontractor 	 SO = Supplier or customer's DC rep. 	 ALSTOM POWER Inc. to Customer 

2) Acceptance by 	4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AO = ALSTOM POWER INC. DC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS MANUFACTURING TESTS I STANDARD : I PROJECT 

No Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 

0 Activities 

2) 	I 3)  

Remarks 

4)  

0 Record No. or 
Confirmation 

130.00 Blowrlown Valve 

130.10 Disassembly 

130.11 Measure and record the as found' valve stroke and bypass valve lift C Drawing 2124472 UTGS622601 A A A ,C , it\y'i 7. 

130.12 Measure the 'as found' gap between the piston rod and stem C Drawing 2124472 UTGS622600 A A A.0 

r ii 

120.13 
Measure the 'as found' clearance between the seal rings and the 

C 
valve cap 

 

Drawing 2124472 UTGS622600 A A A,C 

: 

130.20 Maintenance & Inspection 

130.21 
Measure and record the valve stem & piston rod outer diameters 
and the bushing bore inner diameters 

C Drawing 2124472 UTGS622600 A A A,C 

130.22 
Measure and record the piston ring outer diameters and the cylinder 
& bushing inside diameters 

C Drawing 2124472 UTGS622600 A A A,C ,.., 

130.23 Measure and record the valve stem and piston rod runouts C Drawing 2124472 UTGS622600 A A A,C c-4. ,. 

130.24 

Visually inspect & liquid penetrant test the valve stem, disc, and 
seat C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A, E 
;1/4 

 

A,C 
\ t  \ rts_  

130.25 
Visually inspect the valve casing interior, valve head, piston rod, 
piston rings, lever arm, spring, piston gasket, and air cylinder; NDE C 
further as needed 

 

HTGD 620179 REPORT A A, E A,C 

130.26 Visually and NDE inspect all bolting, as required C HTGD 620179 REPORT A A, E A,C 

130.27 
Blue contact check the valve disc to seat 

C O&M Manual PHOTOGRAPH A A 
A,C 360° contact 

1.6 mm wide 

130.28 
Test, with water, the contact between the bypass valve disc and seat C  FSR 20351378- 

2008 
STAMP A A A,C 

130.29 
Inspect the drains for unobstructed flow, damage. and scaling; NDE 
as required 

C HTGD 620179 REPORT A A, E A,C 

130.30 Reassembly A 
130.31 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C 

130.32 Measure and record the 'as left' valve stroke and bypass valve lift C Drawing 2124472 UTGS622601 A A A,C 

130.33 Measure the 'as left' gap between the piston rod and stem C Drawing 2124472 UTGS622600 A A A,C 

Symbols/Abbreviations 

1) Performed by 	3) 0-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's OC rep. 	 ALSTOM POWER Inc. to Customer 

2) Acceptance by 	4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AO = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 YS = Acceptance by external authority 	 M = Witness Point 

I ill, 	 General Electric D3 Turbine C Inspection + Valves Lang.: 	EN 
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Document No.: 
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INSPECTION & TEST PLAN 

STATUS: 	 I MATERIAL TESTS MANUFACTURING TESTS STANDARD 

No. Description 
Inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of Q Record 1) 

Q Activities 

2) 3) 

Remarks 

4) 

130.34 Measure the 'as left' clearance between the seal rings and the valve 
cap C Drawing 2124472 UTGS622600 A A A,C 

140.00 
Non -Return Valve & Actuator - 111SillUCLILAIS are for each of 
eight valves 

140.10 Disassembly 

140.11 Matchmark the 'as found' actuator jam nut position, relative to the 
end of the piston rod C 

Atwood & Morrill 
Procedure 

STAMP A A A,C 

140.12 Matchmark the 'as found' actuator valve cylinder cap position 
C 

Atwood & Morrill 
Procedure 

STAMP A A A,C 

140.20 Maintenance & Inspection 

140.21 Measure and record the valve shaft & actuator piston rod outer 
diameters and the bushing bore & actuator cylinder inner diameters C Drawing 5154-F UTGS622602 A A A,C 

140.22 Visually inspect the actuator cylinder, piston rod, and spring: NDE 
further as needed C HTGD 620179 REPORT A A, E A,C 

140.23 Visually inspect the valve body, disc arm, weighted lever, linkage, 
lever connection, glands, keys, and packing; NDE further as needed C HTGD 620179 REPORT A A, E A,C 

140.24 

Visually inspect & liquid penetrant test the valve disc and body seat 

C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A. E A,C 

140.25 

Visually inspect & magnetic particle test the valve shaft 

C 

HTGD 620179 

HZLM 21014 

HZLM 603106 

REPORT A A, E A,C 

140.26 Blue contact check the valve disc to body seat C O&M Manual PHOTOGRAPH A A A,C 360° contact 

140.30 Reassembly 

140.31 Confirm that the 'as left' actuator valve cylinder cap is positioned at 
the matchmark made during disassembly C 

Atwood & Morrill 
Procedure 

STAMP A A A,C 

140.32 Confirm that the 'as left' actuator valve jam nut is positioned at the 
matchmark made during disassembly 

C 
Atwood & Morrill 
Procedure 

STAMP A A A,C 

PROJECT 

Q Record No. or 
Confirmation 

.4c 
Symbols/Abbreviations 

\I 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	 S = Supplier/Subcontractor 	 SO = Supplier or customer's QC rep. 

4) Internal Remarks 	A = ALSTOM POWER Inc. or its Licensee/Contractor (non OC) 	AO = ALSTOM POWER INC. QC 
C = Customer or his representative 	 YS t. Acceptance by external authority 

ALSTOM POWER Inc. to Customer 
E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 

M = Witness Point 

Title. General Electric D3 Turbine C Inspection + Valves WBZ. Lang.: EN 

Unit Name: Holyrood Unit 1 Outage: . 	I.: Majul 	Inspectic. Sheets: 31 

0) 	POWER Inc. 
Document No.: 

UTGS 623091 
Rev. 

Sheet No.: 29 
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INSPECTION & TEST PLAN 

STATUS: 	I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
Inspection 

Type Applicable Procedure 
Applicable Standard 
or Type of 0 Record 

" 	1 

Q Activities 

2) 
3)  

Remarks 

4)  

0 Record No. or 
Confirmation 

140.33 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C 
< .' it'  

150 on • -'turn Valve 

150.10 Disassembly 

150.11 
Matchmark the as found' actuator jam nut position, relative to the 
end of the piston rod 

C 
Atwood & Morrill 
Procedure 

STAMP A A A,C 

.is7c1\"\---- 

\\7  

150.12 
Matchmark the 'as found' actuator valve cylinder cap position 

C 
Atwood & Morrill 
Procedure 

STAMP A A A,C 

150.20 Maintenance & Inspection 

150.21 
Measure and record the valve shaft & actuator piston rod outer 
diameters and the bushing bore & actuator cylinder inner diameters 

C Drawing 5154-F UTGS622602 A A A,C 

150.22 
Visually inspect the actuator cylinder, piston rod. and spring; NDE 
further as needed 

C HTGD 620179 REPORT A A, E A,C 

'‘ \Nis, 

150.23 
Visually inspect the valve body, disc arm, weighted lever, linkage, 
lever connection, glands, keys, and packing; NDE further as needed 

C HTGD 620179 REPORT A A, E A,C 

150.24 

Visually inspect & liquid penetrant test the valve disc and body seat 

C 

HTGD 620179 

HZLM 21013 

HZLM 603106 

REPORT A A, E A,C 

150.25 

Visually inspect & magnetic particle test the valve shaft 

C 

HTGD 620179 

HZLM 21014 

HZLM 603106 

REPORT A A, E A,C 

'4 

\,....t_, 

} 

150.26 Blue contact check the valve disc to body seat C  O&M Manual PHOTOGRAPH A A A,C 

150.30 Reassembly 

150.31 
Confirm that the 'as left' actuator valve cylinder cap is positioned at 
the matchmark made during disassembly 

C 
Atwood & Morrill 
Procedure 

STAMP A A A,C 

150.32 
Confirm that the 'as left' actuator valve jam nut is positioned at the 
matchmark made during disassembly 

C 
Atwood & Morrill 
Procedure 

STAMP A A A,C 

150.33 Confirm all bolts are torqued as required C O&M Manual REPORT A A A,C 

 

Symbols/Abbreviations 

1) Performed by 	3) 0-Records to 	
S = Supplier/Subcontractor 	 So = Supplier or customer's QC rep. 	 ALSTOM POWER Inc. to Customer 

2) Acceptance by 	4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AQ = ALSTOM POWER INC. QC 	 E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
C = Customer or his representative 	 VS = Acceptance by external authority 	 AA = Witness Point 

Title: 	General Electric D3 Turbine C Inspection + Valves Lang.: 	 EN 
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Rev. 
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INSPECTION & TEST PLAN 

STATUS: 	 I 	I MATERIAL TESTS 	 I MANUFACTURING TESTS STANDARD : I PROJECT 

No. Description 
inspection 

Type 
Applicable Procedure 

Applicable Standard 
or Type of a Record 1) 	1 

0 Activities 

2) 	1 3) 

ks Remarks 

4) 

0 Record No. or 
Confirmation 

160.00 l&T Plan Close Out 

Verification of quality records for completeness (i)  
Print Name: 

lK 6 	a-01-1C---  3V6-  
Company: 

*fil_SteY■f\ 	N,„).42.4t. 
Date/Signatu ,....4."4.4._  Lccs......\  

ABC SIGN OFF A AQ AQ 

p
Np  

O 

re 

a 

Symbols/Abbreviations 

1) Performed by 
2) Acceptance by 

3) 0-Records to 	
S = Supplier/Subcontractor 	 SQ = Supplier or customer's OC rep. 

4) Internal Remarks 	
A = ALSTOM POWER Inc. or its Licensee/Contractor (non QC) 	AO = ALSTOM POWER INC. OC 
C = Customer or his representative 	 Y5 = Acceptance by external authority 

ALSTOM POWER Inc. to Customer 

E = ALSTOM POWER INC. Design Engineering 	H = Hold Point 
M = Witness Point 

General Electric D3 Turbine C Inspection + Valves Lang.: EN 

Holyrood Unit 1 '012 Major Inspection Sheets: 31 

ALS TOM POWER Inc. 
Documen t No. : 

UTGS 623091 
Rev. 

Sheet No.: 31 
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• 	• 	• 
STATUS: 	I MATERIAL TESTS I MANUFACTURING TESTS STANDARD PROJECT 

No. Description Applicable Procedure/Drawing Applicable Standard or Type 
of 0 Record 

1) 

0 Activities 

2) 3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

1.0000 Prior to Shutdown 

1.0010 Record monitored operating data UTGE600264 C A AQ, 
E, C Ail,/ ,,,/ 

2.0000 During LP Turbine-Generator Coupling 
Disassembly 

2.0010 As-found coupling runouts UTGE621881 A A AQ, 
E, C 

A 1/A,f 
-- 7,5-7- 2c-- ,,,z.  

2.0020 As-found coupling alignment check ,c6E 77-1/1731̂ -4  
SEPoir 7--  

UTGE621882 A A AQ, 
E, C 

After coupling 
bolt removal 7 	5- - 28' - a, , 

3.0000 Rotor Supported in Bearings, UH Endshields 
Removed 

3.0010 Measure as-found NDE generator rotor clearances 
and air gap 

UTGE622038 
UTGE622036 

A A AQ, 
E, C 

 
. -.-- )e . -- /Z 

3.0020 Measure as-found DE generator rotor clearances 
and air gap 

UTGE622037 
UTGE622036 

A A AQ, 
E, C 4,  <- 1- /?— 

4.0000 After Disassembly of NDE and DE Components 

4.0010 Visual inspection of NDE outer oil deflector UTGE621887 A A AQ, 7vA'AVAJ6 REtbtr c 6 --/c-2.a2 

The Inspection and Test Plan does not release the Supplier/Manufacturer from his obligation to take all steps necessary to ensure that the requirements stipulated in drawings and specifications are fulfilled for the product concerned. 

Symbols/Abbreviations 
1) Performed by 	 3) 0-Records to 	 S = Supplier/Subcontractor 	 SQ = Supplier or customers QC rep. 	E = ALSTOM POWER INC. Design 	 ALSTOM POWER Inc. to Customer 
2) Acceptance by 	 4) Internal Remarks 	 A = ALSTOM POWER Inc. or its 	 AQ = ALSTOM POWER INC. QC 	 Engineering 	 H = Hold Point 

Licensee/Contractor (non QC) 	 YS = Acceptance by external authority 	TF = ALSTOM POWER INC. TEST 	 M = Witness Point 
C = Customer or his representative 	 FACILITY 

Prepared: J.Jensen 	 I Date: 05/25/2012 	 I Approved: J. Fiaux 	 I Date. 05/25/2012 

ALSTO)111 POWER Inc. 

Title: 

Newfoundland & Labrador Hydro, Holyrood #1 

Generator Major Inspection 

KT Plan 

Lang.: 	EN 

Rev. 

Sheets: 	8 

Document No.: 

UTGE 622040 
Sheet No.: 	1 
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• 	• 	• 
STATUS: 	 I 	MATERIAL TESTS 	 .I MANUFACTURING TESTS STANDARD PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of 0 Record 

0 Activities 

2) 	3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

E, C 

4.0020 Measure as-found NDE outer oil deflector diameter UTGE621887 A A AQ, 
E, C 

TVainie 
W ar 57- 22)4 

T✓0/46 feAv r ite/c -1.1).- 222 
4.0030 Visual inspection of NDE inner oil deflector UTGE621887 A A AQ, 

E, C 

71/•18/A)6 AtaigrA4 _ itfLewe  4.0040 Measure as-found NDE inner oil deflector diameter UTGE621887 A A AQ, 
E, C 

4.0050 Visual inspection of NDE bearing HTGD672085 UTGE621885 A A AQ, 
E, C 

-PAO 04 6 
lePo izi" 9.  4 - - 	 - z.. 1 e_ 

4.0060 Measure as-found NDE bearing diameter UTGE621885 A A AQ, 
E, C 

11)0We 
REPOT 6 -/6-z.4 

4.0070 UT inspection of NDE bearing babbit HZLM621025 Report A A AQ, 
E, C 

NDT babbit 
bond over full 
surface 

--/ - /2 

4.0080 Measure as-found NDE H2 seal ring diameter UTGE622045 A A AQ, 
E, C ,  l - //- .z.,2_ 

4.0090 Visual inspection of DE outer oil deflector UTGE621887 A A AQ, 
E, C 

7✓R6+nle 
irEta 7--  

7tVi-ir-/Z 

Measure as-found DE outer oil deflector diameter UTGE621887 A A AQ, 
E, C 

71,1014 C 
ye foAT p - /5----/Z. 

4 0110    Visual inspection of DE inner oil deflector UTGE621887 A A 
R 

 AQ, 
E, C 

TvrCSIAE 
Re-Par 4 -18- z., 
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l&T Plan 
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• • • 
STATUS: 	 I 	MATERIAL TESTS  MANUFACTURING TESTS  STANDARD PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of 0 Record 

_ 

CI Activities 

1) 	2) 	3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

4.0120 Measure as-found DE inner oil deflector diameter UTGE621887 A A AQ, 
E , C 

T" 	"- E 
R6Pat 7-  'o-  - / a 4. 

4.0130 Visual inspection of DE bearing HTGD672085 UTGE621885 A A AQ, 
E, C 

Tux S/^/6  
REA:4 r 	/ 4 G  - 9- Zo/f_ 

4.0140 Measure as-found DE bearing diameter UTGE621885 A A AQ, 
E, C 

71/48 1•46  
IfEAdt T 6 -a-zdn, 

4.0150 UT inspection of DE bearing babbit HZLM621025 Report A A AQ, 
E, C 

NDT babbit 
bond over full 
surface 

la -/r- 2 c),z_ 

4.0160 Measure as-found DE H2 seal ring diameter UTGE622045 A A AQ, 
E, C li —to -26,1  4 

 

ilr"  

5.0000 After Removal of Rotor 

5.0010 Complete visual inspection of rotor 

_., 

HTAE667024 A A AQ, 
E, C 

Couplings, 
journals, seal 
areas, 
retaining 
rings, body 
OD, wedges, 
slip rings, etc. 

- /r- ZA•ez 

5.0020 Measure NDE outer oil deflector journal HTCM445380 A A AQ, 
E, C 

71141b4  

hioa4 r i ' if-ter/4 
 

41/  

5.0030 Measure NDE inner oil deflector journal HTCM445380 A A AQ, 
E, C 

-17,AbfluE 
gefo4T- 	70/6-/P- 20/z 

7v46/A1 C A1041,154--Ig' -70/ 5.0040 Measure DE outer oil deflector journal HTCM445380 A A AQ, 

ALSTOM POWER Inc • 

Title: 
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KT Plan 
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Sheets: 	8 
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• 	 • 	• 
STATUS: 	 I MATERIAL TESTS I MANUFACTURING TESTS I STANDARD PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of 0 Record 

1) 

a Activities 

2) 	3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

E, C 

Measure DE inner oil deflector journal HTCM445380 A A AQ, 
E, C 

-7100/46  
&Rory --/a - ae, 

-7-00"46" 
tkPogr 	/411-/s-7- 2./z. 

Measure NDE bearing journal HTCM445380 A A AQ, 
E, c 

A A AQ, 
E, C 

71146146  
g6PoR 7-  ‘--/i- 2.4./2 

Measure DE bearing journal HTCM445380 

PA-ri4sii-C-Cr 
01'4€ 4 22-°45 )` 

r.,/,. 
b -V/ - Li( 

5.0090 Measure NDE H2 seal journal HTCM445380 A A AQ ,  
E, C 

5.0100 Measure DE H2 seal journal HTCM445380 A A AQ, 
E, C 

DATA .0-ee-r- 
ti7Ve 42 20 q5.  - //- tbiZ 

5.0110 Winding resistance test HTCM629470 HTCZ656969 A A AQ, 
E, C 

Se fear 
rge°1  KA A.,$ AloilAKA AVC'-/ ig.6 )t.  

5.0120 Impedance test & pole balance HTZW 23344 
IEEE56-1997, Sect. 
8.2.4 

A A AQ, 
E, C 

10A or 94-064f(1 
100VAC Mom 

KgAin tipictiwe 

	

- )7-
, 	„ 

	

4 	2-1,/a 

5.0130 Insulation resistance & PI 
RdPoiti Ram Kt/WS IvioK4vJEL 

HTAE60012 HTAE667003 A A AQ, 
E, C 

500V, 1 min. 
& 10 min. 

6.- iq . Z.ii 

6.0000 Generator Stator Inspection 

Title: Lang.: 	EN 

Newfoundland & Labrador Hydro, Holyrood #1 

ALSTOM POWER Inc. Generator Major Inspection 

l&T Plan 

Rev.: 

Sheets: 8 

Document No.: Sheet No.: 4 

UTGE 622040 
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• • • 
STATUS: 	I 1 MATERIAL TESTS I MANUFACTURING TESTS STANDARD PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of Q Record 

1) 

0 Activities 

2) 	3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

6.0010 Complete visual inspection of the stator windings, 
phase rings, endwinding support system, stator core 
& instrumentation 

RePok-r rizen.i 	lahus 	SloRd WE< 

HTCZ656934 
HTCZ656939 

A A AQ, 
E, C 

Loose blocks 
or ties, 
dusting, 
greasing, 
corona, etc. 

G ./ 6 - ea/r_ 

6.0020 Stator winding insulation resistance test & PI 

gcPacr- 	t<i<001 	KL1105 	1414/1/1k0e k 

HTAE60012 HTAE667002 A A AQ, 
E, C 

Per phase @ 
5kV, 1 min. & 
10 min. eo --(6.-2diz_ 

6.0030 Megger RTD's 
REIolr C-moan 440$ nomwe<— tiAt 

HTAE667035 A A AQ, 
E, C 

500VDC for 1 
min. 

AVA- 

6.0040 EL-CID test 

ikPal 1401 	h.40S igoitiV44 K 

Adwel EL-CID 
Operating 
Handbook, V4.06 

A A AQ, 

E ,  C 

REPOT Acasi 

AlLAVS P114.444ek 
4.-/G -edi C- 

6.0050 Stator slot wedge tightness 
KEW -7-  Egan ,i,tios liamaek 

HTAE660140 HTAE667023 A A AQ ,  
E, c  

Warr Fitam 
gi.AuS 114.4.A0ex 4 -/l z..../z  

6.0060 Bump testing of stator endwinding 
Rceox-r c toi., 	siMg041 ELoiz 

UTGE602042 Report A A AQ, 
E, C 

5414.44 °*1  
6,-(g.0,cr 64/-24x, 

7.0000 Brushgear Inspection 

7.0010 Complete visual inspection of brushgear 
ctArro.mex Scope 

Report A A AQ, 
E, C 

N/4 
c-,-)-5  Tom-t c-yz 	3c,-.1='< 

8.0000 Prior to Reassembly of NDE and DE 
Components 

8.0010 Measure final NDE outer oil deflector diameter UTGE621887 A A AQ, 
E, C 

11A5146 
REPoLT 	I  ' e('  - 
 

r-ZA‘L  

ALSTOM POWER Inc • 
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• 	 • 	• 
STATUS: 	 I MATERIAL TESTS I MANUFACTURING TESTS I STANDARD I PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of 0 Record 

1) 

0 Activities 

2) 	3) 

Remarks 

4) 

Q Record No. or 
Confirmation 

8.0020 Measure final NDE inner oil deflector diameter UTGE621887 A A AQ, 
E, C 

11'0/46  
RePwr - if-ZAP/2. 

8.0030 Measure final NDE bearing diameter UTGE621885 A A AQ, 
E, C 

1-0001^16  
REPo*T 6-14-2oi Z 

8.0040 Measure final NDE H2 seal ring diameter UTGE622045 A A AQ, 
E, C , 	g -Z/(1 fer C -j 

-Tvii6 1,4E
-1 

 
gEPDA" #4--/g--2612 

8.0050 Measure final DE outer oil deflector diameter UTGE621887 A A AQ, 
E, C 

8.0060 Measure final DE inner oil deflector diameter UTGE621887 A A AQ, 
E, C 

-P/Agme 
RePoX"r- -18 -2.402, 

8.0070 Measure final DE bearing diameter UTGE621885 A A AQ, 
E, C 

-ivite,,,le 
PD REA7-  gty,4_16._zqz 

8.0080 Measure final DE H2 seal ring diameter UTGE622045 A A AQ, 
E, C glf&-/I-2.•12, 

9.0000 Rotor Supported in Bearings, UH Endshields 
Removed 

/,-..i• Z.-0i z 
 9.0010 Measure final NDE generator rotor clearances and 

air gap 
UTGE622038 
UTGE622036 

A A AQ, 
E, C 

9.0020 Measure final DE generator rotor clearances and air 
gap 

UTGE622037 
UTGE622036 

A A AQ, 
E, C 441. 5- Zoe__ 

10.0000 During Reassembly of NDE and DE Components 

ALSTOM POWER Inc • 
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• 	 • 	• 
STATUS: 	 I MATERIAL TESTS MANUFACTURING TESTS STANDARD I PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of 0 Record 

1) 

0 Activities 

2) 	3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

10.0010 Measure final NDE inner oil deflector alignment UTGE622039 A A AQ, 
E, C -6.42. 

10.0020 Measure final NDE outer oil deflector alignment UTGE622039 A A AQ, 
E, C 

TIA514  6 

&AA r AK -7 -Zo.z 

10.0030 Perform NDE bearing ball contact check, pinch 
check, twist & tilt check 

UTGE621885 A A AQ, 
E, C 

1-4,443i-si,  
rt Etka.-r *) 5•-.L.- /2 

10.0040 Measure final DE inner oil deflector alignment  UTGE622039 A A AQ, 
E, C 

-itytes,r0.13 
itti,,,,i- C.- 	c-G - t .t_ 

10.0050 Measure final DE outer oil deflector alignment UTGE622039 A A AQ, 
E, C 

1 uds 6"44 

Repute 6? 	C--(..-11_ 

10.0060 Perform DE bearing ball contact check, pinch check, 
twist & tilt check 

UTGE621885 A A AQ, 
E, C 

-1-taiStftt 
at. pl'a't ., 	Se- (. - t -?._ 

10.0070 Megger NDE H2 seal housing - end shield joint UTGE622044 A A AQ, 
E, C 

500VDC for 1 
min. 

is\ 
V.) Sr - G - it_ 

10.0080 Measure NDE H2 seal clearances UTGE622044 A A AQ, 
E, C (k) Cs-- G- it 

10.0080 Measure DE H2 seal clearances UTGE622044 A A AQ, 
E, C (R 53—G - I -? 

11.0000 During LP Turbine-Generator Coupling 
Disassembly 

11.0010 Final coupling runouts UTGE621881 A A AQ, 
E, C 

`11.4-6.fte 

Re  GAA 	1CP -(9--.1.1._ 

ALSTOM POWER Inc. 

Title: 

Newfoundland & Labrador Hydro, Holyrood #1 

Generator Major Inspection 

M T Plan 

Lang.: 	EN 

Rev.:  

Sheets: 	8 

Document No.: 

UTGE 622040 
Sheet No.: 	7 

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. 
0 ALSTOM POWER Inc. 
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• 	• 	 • 
STATUS: 	 I MATERIAL TESTS I MANUFACTURING TESTS I STANDARD PROJECT 

No. Description Applicable Procedure Applicable Standard or Type 
of Q Record 

1) 

0 Activities 

2) 	3) 

Remarks 

4) 

0 Record No. or 
Confirmation 

11.0020 Final coupling alignment check UTGE621882 A A AQ, 
E, C 

rivu-6, 1.4 
tatutr CC S-G-/z- 

11.0030 Coupling bolt stretch UTGE621883 A A AQ, 	'-'t tioloir4R 
E, C 	(4,p001-- * r-(.-  a_ 

Title: Lang.: 	EN 

Newfoundland & Labrador Hydro, Holyrood #1 

ALSTOM POWER Inc. Generator Major Inspection 

MT Plan 

Rev. 

Sheets: 8 

Document No.: Sheet No.: 8 

UTGE 622040 
We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express written authority is strictly forbidden. 
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CFRG015595 02.07.2012

2 / 8
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abcd HOLYROOD 1
CFRG015595 02.07.2012

3 / 8

1. Summary
  
The generator was opened for an overhaul inspection.  The generator (stator, rotor) and in particular the stator 
winding, were thoroughly inspected.  The inspection was carried out on the stator and rotor winding within the 
scope of general machine service to the ALSTOM - WIDIPRO® II program.

The results of the electrical tests showed both the stator and rotor winding insulation to be in normal and reliable 
condition.  The measurements and the visual inspection showed following results in detail:
· Stator and rotor just a little bit dirty by dry dust;
· Small signs of corona marks between the phases in the stator end winding area;
· Few cracks and current marks in the core step area between the core and the bars, indicating little movement - 

but no damage to the insulation;
· Normal slot wedging condition.

The required maintenance work was started immediately.  The work performed should allow the generator to run 
without problems for the next operating period.
  

2. Purpose and duration of assignment
  

Purpose of assignment Arrival Date Departure 
Date

WIDIPRO® II  Generator Inspection on Unit 1 12.06.2012 17.06.2012

  

3. Milestones
  

Unit HOLYROOD 1

No. Milestone Planned Date Actual Date

1 Visual inspection 13.06.2012 13.06.2012

2 Electrical Test Rotor 14.06.2012 14.06.2012

3 ElCid Test 15.06.2012 15.06.2012

4 Electrical Test Stator 16.06.2012 16.06.2012

  

4. Personnel involved
  

Unit HOLYROOD 1

No. Name Department Code Function Position Arrival Date Departure 
Date

1 Klaus ( Mo ) 
Morawek

PAC CGD Commissioning 
Generator Diagnostics

Specialist 12.06.2012 17.06.2012

  

5. Operation data
  
Nothing to report
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6. Technical information
  

Unit HOLYROOD 1

Type of data Technical Information Generator

No. Description Unit Reading / Value Remarks

1 Type - ATB2 Poles 60 Cycles

2 Generator / Stator Serial No. - 980485

3 Manufacturer (OEM) / Supplier - GE

4 Rotor Serial No. -

5 Rated Speed rpm 3600

6 Rated Frequency Hz 60

7 Rated Apparent Power kVA 194

8 Rated Power Factor - 0.90

9 Rated Stator Voltage kV 16.00

10 Rated Stator Current A 7016

11 Rated Field Voltage kVDC 0.375

12 Rated Field Current ADC 1864

13 Insulation system (stator wind.)

14 Insulation class (stator wind.)

15 Cooling System (medium) (rotor/stator)

16 Excitation System -

17 Exciter Type -

18 Exciter Fabrication No. -

  

7. Work carried out
  

7.1. Overview
  
Generator diagnosis according WIDIPRO II. 

All required actions: see maintenance Working Order >> Enclosure M
  

7.2. Stator
  

  

7.2.1. Visual inspection
  

  

7.2.1.1. Cleanliness
  
The stator was just a little bit dirty from dry dust.
  

7.2.1.2. Overhang supports
  
All fixing parts were in good condition.
  

7.2.1.3. Phase rings and leads
  
All phase rings and terminal leads were in faultless and reliable condition.  There was some minor greasing.
  

7.2.1.4. Generator terminals
  
The generator terminals (insulation, corona protection) were in normal condition.
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7.2.1.5. Overhang insulation
  
The overhang insulation was found to be in faultless and reliable condition.
  

7.2.1.6. Corona protection
  
Small corona marks were found between phases in the end winding area on DE and NDE, both, at the back and 
the front side. 
  

7.2.1.7. Surface condition
  
All parts are in normal condition.  In the slot exit area, local small cracks in the paint (small movements / 
expansion marks) were found.
  

7.2.1.8. Coil end-insulation / Insulating caps
  
All insulating caps were in order.  There was minor cracking but no signs of overheating.
  

7.2.1.9. Stator core
  
The stator core was in order. 
  

7.2.1.10. Boroscope inspection
  
With the boroscope, small gaps between the stator bar and the slot wall were detected.  These are expected and 
no damage to the insulation could be found.
  

7.2.1.11. Flexible connections inside and outside of the generator
  
All flexible connections were dismantled and thoroughly inspected.  There were no deficiencies.
  

7.2.1.12. Generator housing
  
The generator housing was just a little dirty by dust.
  

7.2.2. Slot wedging test
  
The stator slot wedging was tested mechanically using the tapping test.

Test results >> Enclosure A
  

7.2.3. Check of RTDs
  
All RTDs, except one in the stator winding, as well as the RTDs for warm / cold air temperatures (measurement 
direct in the generator terminal box) were found to be in faultless and reliable condition.

Action required    =>   yes See maintenance working order

  

7.2.4. Charging current measurement
  
The charging current was measured as a function of time with a constant DC voltage from 5000 VDC between 
each phase of the stator winding and the core.  The measured values and the characteristic values calculated 
therefrom are in normal condition.  The test results showed that the insulation surface is in a faultless and dry 
condition.  

Test results >> Enclosure B
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7.2.5. EL CID ( Electromagnetic Core Imperfection Detection ) Low flux test
  
The EL CID low flux test of the core, as well of the step iron area on the NDE and DE, showed no abnormality.  
The enclosed graphic representation of the stator low flux test was carefully analyzed and the results reported in 
enclosure C. ALSTOM will retain the recorded data, enabling a trend analysis to be conducted in addition to an 
assessment of the current condition.

Test results >> Enclosure C
  

7.2.6. Stator DLRO testing ( Digital low resistance ohmmeter ).
  
An impedance test on the stator windings was performed by connecting the test leads of the DLRO to both ends 
of the phase bars.  This test equipment supplies a current up to 10 A through the windings in order to provide a 
measurement for the resistance of the windings.

Test results >> Enclosure D
  

7.3. Rotor
  

  

7.3.1. Visual inspection (End bells not removed)
  

  

7.3.1.1. Cleanliness
  

  

7.3.1.2. Surface conditions
  
The surface was found in a good condition.
  

7.3.1.3. End winding insulation
  
Normal condition.
  

7.3.1.4. End winding fixing
  
Nothing inadmissible was found on the end winding fixing.
  

7.3.1.5. Air chamber guides
  
Nothing inadmissible was found on the air chamber guides.
  

7.3.1.6. Indication of current marks
  
No signs of current marks (inspection only on the damping coil - rotor wedge) were found.
  

7.3.1.7. Retaining rings
  
No indications or signs of anything inadmissible were discovered on the rotor retaining rings (end bells).
  

7.3.2. Charging current measurement
  
The charging current was measured as a function of time with a constant DC voltage of 500 VDC between the 
whole rotor winding and the rotor shaft.  The obtained current gives no indication of insulation weaknesses. 

Test results >> Enclosure E
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7.3.3. Insulation resistance measurement
  
The insulation resistance was within the range for a dry and faultless rotor winding insulation. 

Test results >> Enclosure E
  

7.3.4. Rotor DLRO testing  ( Digital low resistance ohmmeter )
  
An impedance test on the rotor windings was performed by connecting the test leads of the DLRO to both ends of 
the slip rings.  This test equipment supplies a current up to 10 A through the windings in order to provide a 
measurement for the resistance of the windings.

Test results >> Enclosure D
  

7.3.5. AC Impedance test
  
An AC impedance test was performed. 

Test results >> Enclosure F
  

7.3.6. Pole balance test
  
Pole balance test could not be performed due to limited access to the Rotor windings.  The pole balance test is 
covered with the RSO ( recurrent surge test ) see 7.3.7 and  test result Enclosure G.
  

7.3.7. Recurrent surge measurement ( RSO )
  
The recurrent surge test (inter-turn short circuit test) was conducted with the generator rotor not removed from 
the unit.  The results of the test showed no deviation in the superimposed traces and therefore the rotor is 
considered to be free of inter-turn shorts at stand still.  

Test results >> Enclosure G
  

8. Open Items
  
Nothing to report
  

9. Spare parts
  
Nothing to report
  

10. Software backup and data
  
Nothing to report.
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11. Appendix
  
No item included
  

12. Enclosure
  

No. A

Description Wedge Test

Reference Number

Pages 1
  

No. B

Description Charging current measurement stator

Reference Number

Pages 1
  

No. C1-C6

Description ElCid

Reference Number

Pages 1
  

No. C7 - C8

Description ElCid Stepiron

Reference Number

Pages 8
  

No. D

Description DLRO Stator and Rotor

Reference Number

Pages 1
  

No. E

Description Charging current rotor

Reference Number

Pages 1
  

No. F

Description AC impedance test

Reference Number

Pages 1
  

No. G

Description RSO ( Recurrent surge oscilloscope )

Reference Number

Pages 1
  

No. M

Description Mainttenance work order

Reference Number

Pages 1
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A

Slot Wedge Testing

Wedge # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Slot # 1 1 1 2 2 2 2 2 2 2 2 1 2 2 2 2 1 2 1 1 1 1 1 2 1 1 1 2 2 1

2 1 1 1 1 2 2 2 2 1 2 1 2 2 2 2 1 2 2 1 1 1 1 1 1 1 1 2 1 1

3 1 2 1 2 2 2 2 1 2 2 1 1 2 2 2 2 1 1 1 2 1 1 2 1 1 2 2 1 1

4 2 2 2 2 2 2 2 1 1 1 2 2 2 2 2 1 1 1 1 1 2 1 2 1 1 2 2 1 1

5 2 2 2 2 2 2 2 1 1 2 2 1 1 2 2 2 1 2 1 2 1 2 2 1 1 2 2 1 1

6 1 2 2 1 2 2 2 1 2 1 2 1 2 2 2 2 2 1 1 2 1 1 2 1 1 1 2 2 1

7 2 2 2 2 2 2 2 2 1 1 2 1 1 2 2 2 1 1 1 1 2 1 1 1 1 1 2 1 1

8 2 2 1 1 2 2 2 2 2 1 1 2 1 2 2 2 1 2 1 1 1 2 2 1 1 1 2 1 1

9 2 1 1 2 2 2 1 1 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 2 1 1 2 1

10 1 1 2 2 2 2 2 2 1 1 2 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1

11 1 2 2 2 2 2 2 2 1 2 1 2 2 1 2 2 1 1 1 2 2 2 1 1 1 2 2 1 1

12 1 2 2 2 2 1 2 1 1 2 1 2 2 2 2 1 1 1 1 1 2 1 2 1 2 2 2 2 1

13 1 2 2 2 2 2 2 1 2 1 1 2 2 1 2 2 1 1 1 1 2 2 1 1 1 1 1 1 1

14 1 2 2 2 2 2 2 2 2 1 2 1 1 1 2 2 1 1 1 1 1 2 1 2 1 1 2 2 1

15 1 2 2 1 2 2 2 2 1 2 2 1 2 1 2 1 1 1 1 1 1 2 2 1 1 1 1 1 1

16 1 1 2 2 2 2 1 2 1 1 2 1 2 1 2 1 1 1 1 1 1 1 1 2 2 1 1 1 1

17 1 1 2 1 2 2 1 2 1 1 2 2 2 2 2 1 1 1 1 1 2 2 1 1 1 1 1 1 1

18 1 2 2 2 2 2 2 1 1 1 1 1 1 2 2 1 2 1 1 1 1 1 1 1 1 1 2 2 1

19 1 2 1 2 2 2 1 2 2 1 2 1 1 2 2 1 1 2 1 1 2 1 1 1 1 1 2 1 1

20 1 1 2 2 2 2 2 1 1 1 2 1 1 2 2 1 2 1 2 1 1 1 1 1 2 1 1 1 1

21 1 1 1 2 2 2 1 1 2 1 1 2 2 1 2 1 1 1 1 1 1 1 1 1 2 1 1 1 1

22 1 1 1 2 2 2 2 1 1 2 2 2 2 2 2 1 2 1 1 1 1 1 1 1 2 2 1 1 1

23 2 2 1 1 1 2 2 2 2 2 1 1 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1

24 1 1 1 1 2 2 2 1 2 2 1 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1

25 1 1 1 2 2 2 2 1 1 1 1 2 1 1 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1

26 1 1 2 1 2 2 2 1 1 1 1 2 2 1 2 1 2 1 1 2 1 1 1 1 1 1 1 2 1

27 2 1 1 1 2 1 2 2 1 2 1 2 1 2 2 1 2 2 1 1 2 1 1 1 1 1 1 1 1

28 1 1 1 1 2 1 2 2 1 2 2 2 1 1 2 1 1 2 2 2 1 1 1 1 1 1 1 1 1

29 1 1 1 1 2 1 2 2 2 2 2 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1

30 1 1 1 1 2 1 2 2 1 2 1 1 1 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1

31 1 1 1 1 1 1 2 2 1 2 1 1 1 1 2 1 2 2 1 1 1 1 1 1 1 1 2 2 1

32 1 1 1 2 2 2 2 2 1 2 1 2 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 2 1

33 1 1 2 1 2 2 2 1 2 2 1 2 2 2 1 1 1 1 2 1 2 1 1 1 1 1 1 2 1

34 1 1 2 1 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1

35 1 1 2 2 2 1 2 1 1 2 1 1 1 2 2 1 1 1 1 1 2 1 1 2 1 1 1 1 1

36 2 2 2 2 2 1 2 1 1 2 1 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1

37 1 1 2 1 2 2 1 2 2 1 2 1 2 2 2 1 1 1 1 1 1 1 1 2 1 1 1 1 1

38 1 2 1 2 2 2 1 1 2 2 1 2 2 2 2 1 1 1 1 1 1 2 1 1 1 1 1 1 2

39 1 2 2 2 2 1 2 1 2 2 1 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1

40 1 1 2 2 2 1 1 1 2 1 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 2 1

41 1 1 1 1 2 1 1 1 1 2 1 2 1 1 2 1 1 1 1 1 1 2 1 1 1 1 1 2 1

42 1 1 2 2 2 1 2 1 2 2 1 2 1 1 2 1 1 1 1 1 2 1 1 1 1 1 1 2 1

43 1 1 1 1 1 2 2 1 1 2 2 2 2 1 2 1 1 1 1 1 1 1 1 1 1 2 1 1 1

44 2 1 1 2 2 1 1 1 1 1 1 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1

45 1 1 2 2 1 1 2 1 2 1 2 1 1 2 2 1 1 1 1 1 1 1 1 1 1 2 2 2 1

46 1 2 2 2 2 2 2 1 1 1 1 2 1 2 2 1 1 1 1 1 1 1 1 1 2 2 1 2 1

47 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1

48 2 1 1 1 2 1 1 1 1 1 1 2 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2

49 2 1 1 2 1 2 1 1 2 2 2 2 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 2

50 1 2 1 2 2 2 2 1 2 1 2 2 1 1 2 1 1 1 1 1 2 1 2 1 2 1 2 1 1

51 1 2 1 1 1 2 2 1 2 1 2 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2

52 2 2 2 1 1 1 2 1 2 2 1 2 2 2 2 1 1 1 1 1 2 1 1 1 2 1 1 1 1

53 1 2 1 2 2 1 2 1 2 1 2 1 2 2 2 1 1 1 1 1 2 1 1 2 1 1 1 2 2

54 1 2 2 1 2 2 2 1 2 1 2 1 2 2 2 1 1 1 1 1 1 2 1 2 1 2 1 1 1

55 1 2 2 2 2 2 2 1 2 1 2 2 2 2 2 1 1 1 1 1 1 2 2 2 2 1 2 2 1

56 1 2 2 1 2 1 2 1 2 1 2 2 2 2 2 1 1 2 1 1 1 1 2 2 2 1 2 1 1

57 2 2 2 2 2 1 2 1 1 2 2 2 2 2 2 1 1 1 1 1 1 2 1 2 2 1 2 2 2

58 1 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 1 2 1 1 1 2 1 1 1 1 2 2

59 1 2 2 2 2 1 2 2 2 1 2 2 2 2 2 1 1 1 1 2 1 1 1 2 2 1 1 1 2

60 1 2 2 2 2 1 2 2 2 1 2 1 2 2 2 1 1 1 1 1 2 1 1 2 1 1 1 2 1

61 2 2 2 2 2 2 2 1 2 2 2 2 1 2 2 1 1 1 1 2 1 1 1 1 1 1 1 1 2

62 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 1 1 2 1 1 2 1 2 1 1 2 1 1 1

63 1 2 1 2 2 1 2 1 2 2 2 2 1 2 2 1 1 1 1 1 1 1 1 2 1 2 2 2 1

64 1 2 2 2 2 2 2 1 1 2 2 1 1 1 2 1 1 1 1 1 1 1 2 1 2 2 2 2 2

65 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 2 2 1 1 2 1 2 2 2 1 2 1 1

66 1 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 1 1 2 1 1 1 2 2 2 1 1

1 = tight 2 = 1/3 loose 3 = 2/3 loose 4 = loose 5 = moves

There are only 1/3 or less loose wedges Remarks:
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v
e

n
 e

n
d

D
ri
v
e
n
 e

n
d

Enclosure :
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Enclosure : B

Time

Sec µ Amp. µ Amp.20 
0
C µ Amp. µ Amp.20 

0
C µ Amp. µ Amp.20 

0
C

10 12.50 9.06 13.74 9.95 12.95 9.38

20 4.46 3.23 4.27 3.10 4.13 2.99

30 3.03 2.20 2.81 2.03 2.70 1.96

40 1.76 1.28 2.19 1.59 2.12 1.53

50 1.56 1.13 1.76 1.28 1.72 1.25

60 1.26 0.91 1.52 1.10 1.47 1.07

90 1.25 0.91 1.07 0.78 1.03 0.75

120 0.76 0.55 0.84 0.61 0.82 0.59

190 0.47 0.34 0.58 0.42 0.56 0.41

300 0.33 0.24 0.40 0.29 0.38 0.28

480 0.27 0.20 0.28 0.21 0.26 0.19

600 0.23 0.17 0.24 0.17 0.23 0.16

Winding Winding Winding Winding Winding Winding

Actual 20 
0
C Actual 20 

0
C Actual 20 

0
C

R 1 min 3,960 5,466 3,280 4,528 3,400 4,693 M-Ohm

R 10 min 21,400 29,540 21,000 28,988 22,200 30,645 M-Ohm

PI

Capacitance µF

5000 V

14.4
0
C

55.2 %

14.4
0
C

0.72

Winding Temperature

Remarks:

6/15/2012Holyrood #1

Resistance at

Winding temp Winding temp

Report No.:

Resistance at

G015595

Result calculated to reference temperature of 68
 0

F ( 20 
0
C ) 

Measurement Conditions
Test Voltage Ambient Temperature Test Instrument

%

5000 14.4 Megger BM25 14.4 55.2

VDC
0
C

0
C

0.42 0.42 0.41

Relative Humidity

Charging Current Measurement Stator

Resistance at

Winding temp

Humidity

Winding Temperature

20 Degree Factor

Test Voltage 

Ambient Temperature

5.40 6.40 6.53

Phase B Phase CPhase A

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

10 20 30 40 50 60 90 120 190 300 480 600

M
ic

ro
 A

m
p

e
re

Time in Sec.

Stator Charging Current

Phase A

Phase B

Phase C

Abcd Power Inc. ( Richmond, VA )
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Enclosure C1 
Report No. G015595                  Holyrood #1                                             6/15/2012                 
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Enclosure C2 
Report No. G015595                     Holyrood #1                                             6/15/2012                 
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Enclosure C3 
Report No. G015595                     Holyrood #1                                             6/15/2012                 
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Enclosure C4 
Report No. G015595                     Holyrood #1                                             6/15/2012                 
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Enclosure C5 
Report No. G015595                   Holyrood #1                                             6/15/2012                 

 

DD-NLH-040, Attachment 1 
Page 229 of 409, Isl Int System Power Outages



Enclosure C6 
Report No. G015595                     Holyrood #1                                             6/15/2012                 
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Enclosure C7 
Report No. G015595                 Holyrood #1   Stepiron DE                                 6/15/2012                 
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All measurements are in m Ohm
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Relative Humidity
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DLRO Testing Stator and Rotor

An impedance test on the stator winding was performed by connecting the test leads of the DLRO ( Digital 

Low Resistance Ohmmeter ) to both ends of the phase bar.  This test equipment supplies a current up to 10A 

through the winding in order to provide a measurement for the resistance of the windings.

Forward

Backward

Actual winding temperature

1.200

Stator Windings
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Test on Generator Stator was performed at the at the busbars outside the Generator. 

Test on Generator Rotor was performed at the sliprings 
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Enclosure : E

Time

Sec M-Ω µ Amp.

10 234 2.14 500 V

20 1210 0.41 17.1
0
C

30 1350 0.37 54 %

40 1700 0.29 17.1
0
C

50 1960 0.26 0.85

60 2180 0.23

90 2740 0.18 Winding Winding
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0
C

190 4060 0.12 R 1 min 2180 1845 M-Ohm
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Winding Temperature
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Report No.: G015595 6/15/2012Holyrood #1
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Winding Temperature

Remarks:

7.20

7.33

Report No.: G015595

6.97
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Voltage
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60

Current in Ampere
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AC IMPEDANCE TEST ROTOR
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Measurement Conditions
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Report No.G015595      Holyrood #1                        6/15/2012 

 

ALSTOM Power Inc. (Richmond, VA) 

 

 
Recurrent Surge Test Results 
 
The recurrent surge test equipment supplies a voltage impulse with a fast rise time and 
has a specific input and output impedance. The impulse voltage is feed through 1 slip 
ring and then the other. The resulting traces are recorded and stored on an oscilloscope. 
When a fault is present the two-recorded traces exhibit different progressions. 
 

  
Two traces superimposed @ 10µs Top trace pole #1, Bottom trace Pole #2@ 10µs 

 
 

Two traces superimposed @ 20µs  

 
Remarks:  
Surge generator setting  RF  2200 Ohm 
Surge generator setting  Rv      95 Ohm 

Impuls transition time  T       21.2  µs 
Discharge time constant  TE     1.12 ms 

Winding ground capacitance CE            0.488 µF 
Surge impedance   RW           43.44 Ohm 
 
Remarks: There is no deviation in the super imposed traces and there for the rotor is consider 
free of inter-turn shorts during Standstill.                                               
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Report No. G015595                   Holyrood#1                       6/15/2012                

abcdabcdabcdabcd Power Inc. (Richmond, VA) 

 

 
 
Maintenance Work Order 
 
Stator  
 

� Clean dirt from drive and non-drive end windings, core and lower frame in accordance with Alstom Power 
procedure HTZW 23170 (cleaning electrical machines). 

� Clean all Bushings 
� Clean Generator Junction Box from dust and oil 
� Clean Flex-links connection and apply contact grease before reassembly  
� Check RTD’s 

 
 

Rotor 
 

� Clean dirt from rotor  in accordance with Alstom Power procedure HTZW 23170 (cleaning electrical 
machines). 

� . 
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1. Summary
  
Holyrood unit #1 is a GE indirect hydrogen cooled generator.  The stator is rated at 174 MW and has 66 slots.  
Tangential blockings are not used between the series caps of the Driven End (DE) or the series caps of the Non-
Driven End (NDE); however, the top bar and bottom bar phase connections are tied together at two locations.  
During a scheduled outage in June 2012, bump testing of the Non Driven End (NDE) and Driven End (DE) of the 
end windings was performed. The bump testing included:

· NDE Linearity test
· NDE Reciprocity test
· NDE Global modal analysis
· NDE Driving point measurement of the series caps
· NDE Driving point measurements of the phase connections
· DE Linearity test
· DE Reciprocity test
· DE Global modal analysis
· DE Driving point measurement of the series caps

The results from the global modal analyses indicated that the frequencies of the 4-node elliptical mode shapes 
occurred at 72 Hz, 76 Hz, 82 Hz, and 93.5 Hz for the NDE end winding.  In the case of the DE end winding, the 
frequencies of the elliptical mode shapes occurred at 81 Hz, 84 Hz, and 89.5 Hz.  All the natural frequencies 
corresponding to the elliptical mode shapes were well below the critical range of 115 Hz to 135 Hz, and therefore 
within ALSTOM acceptance criterion.

The magnitudes of vibration of the driving point measurements of the series caps of the NDE and DE end 
windings were relatively small in the radial and axial directions (even though the impact was made in the radial 
direction), however, in the tangential direction, the magnitudes of vibration of some of the caps were more than 
5E-7 m/N (500 nm/N) and therefore exceeding ALSTOM acceptance criterion.

The magnitudes of vibration of the phase connections and their corresponding phase arms in the radial and axial 
directions were also relatively small, but the magnitudes of vibration for some of the phase connections in the 
tangential direction were greater than 5E-7 m/N (500 nm/N) and therefore exceeding ALSTOM acceptance 
criterion.

The characteristic of the end windings would change over time since the end windings are subjected to the 
mechanical and thermal stresses during start-stops and operation.  Hence the magnitudes of vibration may 
increase and the natural frequencies may shift to the critical range.  Therefore, ALSTOM recommends that the 
bump testing of the end windings be repeated during next opportunity.

The purpose of this report is to describe the procedure and equipment used, and present the results obtained.
  

2. Summary internal
  
Nothing to report
  

3. Purpose and duration of assignment
  

Purpose of assignment Arrival Date Departure 
Date

Perform bump testing of the Holyrood #1 end windings per UTGE602042 07.06.2012 12.06.2012

  

4. Milestones
  
Nothing to report
  

5. Personnel involved
  

Unit HOLYROOD 1

No. Name Department Code Function Position Arrival Date Departure 
Date

1 Shahram Elmi Gen Ser CGD Commissioning 
Generator Diagnostics

Engineer 07.06.2012 12.06.2012
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6. Operation data
  
Nothing to report
  

7. Technical information
  

Unit HOLYROOD 1

Type of data Technical Information Generator

No. Description Unit Reading / Value Remarks

1 Type - GE HYDROGEN COOLED

2 Generator / Stator Serial No. - 980485

3 Manufacturer (OEM) / Supplier - GE

4 Rotor Serial No. -

5 Rated Speed rpm 3600

6 Rated Frequency Hz 60

7 Rated Apparent Power kVA 194455

8 Rated Power Factor - 0.90

9 Rated Stator Voltage kV 16.00

10 Rated Stator Current A 7016

11 Rated Field Voltage kVDC 375.000

12 Rated Field Current ADC 1864

13 Insulation system (stator wind.)

14 Insulation class (stator wind.)

15 Cooling System (medium) (rotor/stator) H2-Indirect

16 Excitation System -

17 Exciter Type -

18 Exciter Fabrication No. -

  

8. Work carried out
  

8.1. Bump Testing
  
Bump testing of the Non Driven End (NDE) and Driven End (DE) of the end windings was performed. The bump 
testing included:

· NDE Linearity test
· NDE Reciprocity test
· NDE Global modal analysis
· NDE Driving point measurement of the series caps
· NDE Driving point measurements of the phase connections
· DE Linearity test
· DE Reciprocity test
· DE Global modal analysis
· DE Driving point measurement of the series caps

The measurements were performed according to ALSTOM document UTGE602042.  In addition to the 
requirements in the above procedure, the following steps were also added:

· For the Global modal analyses of both the NDE and DE sides, four different measurement planes were 
chosen.  The first plane was taken at slot exit, the second plane was chosen at the midsection of the 
involutes, the series caps were picked as the third plane, and finally the supporting brackets were chosen 
as the fourth plane.  The number of measurement points was 71 for the NDE side and to 72 for the DE 
sides.

· The phase connections were bumped separately from the series caps of the NDE side.

· The phase connection and the corresponding arms were bumped in radial, tangential, and axial 
directions and the responses in all three directions were measured.  On each phase connection, the 
vibration responses were measured at two different points, one before the first block and the second 
between the two blocks.  Figure 3 shows the blocking between the two adjacent phase connections and 
the locations of the accelerometers.
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· All the sixty-six caps of the DE side and the sixty series caps of the NDE side were bumped in radial 
directions and their responses were measured in radial, tangential, and axial directions.

For the complete report, list of equipment, and the graphs of the results of the above tests, refer to the enclosure 
section at the bottom of this report.
  

9. Work carried out internal
  
Nothing to report
  

10. Open Items
  
Nothing to report
  

11. Open Items internal
  
Nothing to report
  

12. Instruments and tools internal
  
Nothing to report
  

13. Spare parts
  
Nothing to report
  

14. Software backup and data
  
Nothing to report.
  

15. Feedback and experiences internal
  
Nothing to report
  

16. Sales opportunities internal
  
Nothing to report
  

17. EHS Internal
  
Nothing to report
  

18. Competitor activities internal
  
Nothing to report
  

19. FSI internal
  
Nothing to report
  

20. NCR internal
  
Nothing to report
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21. Appendix
  
No item included
  

22. Appendix internal
  
No item included
  

23. Enclosure
  

No. 1

Description Complete Report

Reference Number

Pages 85
  

24. Enclosure internal
  
No enclosures
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1.  Introduction 
 
Holyrood unit #1 is GE indirect hydrogen cooled generator. The stator is rated at 
174 MW and has 66 slots. Tangential blockings are not used between the series 
caps of the Driven End (DE) or the series caps of the Non-Driven End (NDE). 
However, the top bar and bottom bar phase connections are tied together at two 
locations. During a scheduled outage in June 2012, bump testing of the Non 
Driven End (NDE) and Driven End (DE) of the end windings were performed. The 
bump testing included: 
 

• NDE Linearity test 
• NDE Reciprocity test 
• NDE Global modal analysis 
• NDE Driving point measurement of the series caps 
• NDE Driving point measurements of the phase connections 
• DE Linearity test 
• DE Reciprocity test 
• DE Global modal analysis 
• DE Driving point measurement of the series caps 
 

 
 
The purpose of this report is to describe the procedure and equipments used, 
and present the results obtained. 
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Figure 1. NDE view of the end winding 
 
 
 
 

 
 
 

Figure 2. DE view of the end winding 
 
 
 

 
 

Phase connections 
are tied together for 

support 

No tangential blocking 
provided between the 

series caps 

No tangential blocking 
provided between the 

series caps
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2.  Setup and Procedures 
 
The measurements were performed according to ALSTOM document number 
UTGE602042. In addition to the requirements in the above procedure, the 
following steps were also added: 
 

• For the Global modal analyses of both the NDE and DE sides, four 
different measurement planes were chosen. The first plane was taken at 
slot exit, the second plane was chosen at the midsection of the involutes, 
the series caps were picked as the third plane, and finally the supporting 
brackets were chosen as the fourth plane. The number of measurement 
points was 71 for the NDE side and to 72 for the DE sides. 

 
• The phase connections were bumped separately from the series caps of 

the NDE side. 
 
• The phase connection and the corresponding arms were bumped in radial, 

tangential, and axial directions and measured the responses in all three 
directions. On each phase connection, the vibration responses were 
measured at two different points, one before the first block and the second 
point between the two blocks. Figure 3 shows the blocking between the 
two adjacent phase connections and the locations of the accelerometers. 

 
• All the sixty-six caps of the DE side and the sixty series caps of the NDE 

side were bumped in radial directions and their responses were measured 
in radial, tangential, and axial directions. 

 
 

Figure 3. Accelerometer locations for the driving point Measurements 
on a typical phase connection 

 
 
 
 
 

     
 

Ties wrapped around a 
typical phase connections 

Accelerometer locations on a typical 
phase connection and its arm 
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3.  Equipments 

 
The following equipments were used during measurements: 
 

• HP controller #2 with ME Scope software version 5.1.2011.0701 
• OROS data acquisition model OR36-8, system #2 
• Dytran impact hammer model #582AT, S/N: 1952 
• Dytran Tri-axial accelerometer model #3093BIT, S/N: 2512 
• ME Scope analysis software version 5.1.2011.0701 

 
 
4. NDE Measurements 
 
NDE Linearity Test 
 
The linearity test was performed by impacting the midsections of the NDE 
involutes at 6:00 o’clock with three different magnitudes of the impulsive force 
and measuring the magnitudes of vibration at 12:00 o’ clock. The traces of the 
measured frequency response functions are shown in figure 4. The traces 
overlap each other closely. 
 

 
 

Figure 4. Overlay of traces of frequency response functions from 
NDE linearity test due to three levels of impact force 

 

 
 

Small Impact Force 
Medium Impact Force 

Large Impact Force 
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NDE Reciprocity Test 
 
The reciprocity test was performed by impacting the midsection of the involutes at 
6:00 o’clock and measuring the vibrations at 12:00 o’clock, and then impacting at 
12:00 o’clock while measuring the vibrations at 6:00 o’clock. The results are 
plotted in figure 5 and as is shown the traces are overlapping closely specially 
below 150 Hz. 
 

 
 

Figure 5. Overlay of traces of frequency response functions from 
NDE reciprocity test 

 

  
 
 
 
 

NDE Global Modal Analysis 
 
The global modal analysis of the NDE end winding was performed by impacting 
at the midsection of the involutes at 06:00 o’clock (see figure 6) and measuring 
the vibrations of the bars at slot exit, on the midsection of the involutes, on the 
series caps, and on the supporting brackets. As shown in Figure 7 the vibrations 
at the slot exit, and at the midsection of the involutes were measured on every 
third bar for a total of 44 measurement points. On the series caps, also, the 
measurements were taken on every third cap skipping the phase connections for 

Impact at 6:00, accelerometer at 12:00 
Impact at 12:00, accelerometer at 6:00 
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a total of 21 measurement points. The vibrations of six out twelve brackets were 
also measured. 
 
 

Figure 6 Impacting point for the NDE global modal analysis 
 

 
 
 
 

Figure 7 Circumferential locations of the NDE end windings 
 

 
 

Measurement points 
on the bars at slot exit Measurement points on 

the triangular support 

Measurement points on 
the series  

Measurement points 
at the midsection of 

the involutes 
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The following table summarizes the natural frequencies and the corresponding 
mode shapes found by the bump test: 
 
 

Table 1. NDE End Winding 
Natural Frequencies and Corresponding Mode Shapes 

 Frequency (Hz) Mode Shape Note 

1 53.5 2-node Circular See Figure 8-1 

2 58 2-node Circular See Figure 8-2 

3 60 Irrigular  

4 72 4-node Elliptical See Figure 8-3 

5 76 4-node Elliptical See Figure 8-4 

6 82 4-node Elliptical See Figure 8-5 

7 93.5 4-node Elliptical See Figure 8-6 

8 105 6-node 3-Lobe See Figure 8-7 

9 110 8-node 4 Lobe See Figure 8-8 

10 Higher 
Frequency 8-node 4 Lobe  

11    

 
 
 
Figures 8-1 and 8-2 show bending modes shapes of the NDE end windings at 
53.5 Hz, and 58 Hz, respectively. . Figures 8-3 through 8-6 show a well-
established elliptical mode shapes at frequencies of 72 Hz, 76 Hz, 82 Hz, and 
93.5 Hz, respectively. Figure 8-7 shows a 3-Lobe triangular mode shape at 105 
Hz, while Figure 8-8 shows a 4-Lobe mode shape at 110 Hz. There were higher 
natural frequencies than 110 Hz, but there were all 4-Lobe mode shapes. The 
rotating field will not excite any of the above mode shapes. 
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Figure 8-1 NDE mode shape at 53.5 Hz 
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Figure 8-2 NDE mode shape at 58 Hz 
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Figure 8-3 NDE mode shape at 72 Hz 
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Figure 8-4 NDE mode shape at 76 Hz 
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Figure 8-5 NDE mode shape at 82 Hz 
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Figure 8-6 NDE mode shape at 93.5 Hz 
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Figure 8-7 NDE mode shape at 105 Hz 
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Figure 8-8 NDE mode shape at 110 Hz 
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NDE Driving Point Measurements of Series Caps 
 
The driving point measurements of the series caps were performed by impacting 
each cap and measuring the vibrations on the face of the corresponding cap. The 
caps are impacted in the radial direction while measuring the vibrations in the 
radial, tangential, and axial directions. The circumferential locations of the normal 
caps are shown in figure 9. The results are plotted in figures 10-1 through 10-20. 
The results in these Figures are plotted from 20 Hz to 200 Hz in the horizontal 
axis, and from 1E-9 m/N (1 nm/N) to 1E-5 m/N (10000 nm/N) in the vertical axis. 
As shown in these figures, the magnitudes of vibrations at 120 Hz in the 
tangential direction for 47 caps are more than 500 nm/N, while for 20 of those 
caps the magnitudes of vibration is actually more than 1000 nm/N. These 
magnitudes of vibrations exceed ALSTOM acceptance criterion of 500 nm/N. 
 
 

 
Figure 9 Locations of the NDE normal caps around the circumference 
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Figure 10-1 Driving point measurements of NDE SERIES CAPS 
Cap numbered 1 (top row), Cap numbered 2 (middle row), and Cap numbered 3 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-2 Driving point measurements of NDE SERIES CAPS 
Cap numbered 4 (top row), Cap numbered 5 (middle row), and Cap numbered 6 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-3 Driving point measurements of NDE SERIES CAPS 
Cap numbered 7 (top row), Cap numbered 8 (middle row), and Cap numbered 9 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-4 Driving point measurements of NDE SERIES CAPS 
Cap numbered 10 (top row), Cap numbered 11 (middle row), and Cap numbered 12 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-5 Driving point measurements of NDE SERIES CAPS 
Cap numbered 13 (top row), Cap numbered 14 (middle row), and Cap numbered 15 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 

 
 

DD-NLH-040, Attachment 1 
Page 265 of 409, Isl Int System Power Outages



abcd 
Field Service Report              FSRG015977 

 

Enclosure Page 23 of 85 

Figure 10-6 Driving point measurements of NDE SERIES CAPS 
Cap numbered 16 (top row), Cap numbered 17 (middle row), and Cap numbered 18 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-7 Driving point measurements of NDE SERIES CAPS 
Cap numbered 19 (top row), Cap numbered 20 (middle row), and Cap numbered 21 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-8 Driving point measurements of NDE SERIES CAPS 
Cap numbered 22 (top row), Cap numbered 23 (middle row), and Cap numbered 24 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-9 Driving point measurements of NDE SERIES CAPS 
Cap numbered 25 (top row), Cap numbered 26 (middle row), and Cap numbered 27 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-10 Driving point measurements of NDE SERIES CAPS 
Cap numbered 28 (top row), Cap numbered 29 (middle row), and Cap numbered 30 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-11 Driving point measurements of NDE SERIES CAPS 
Cap numbered 31 (top row), Cap numbered 32 (middle row), and Cap numbered 33 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-12 Driving point measurements of NDE SERIES CAPS 
Cap numbered 34 (top row), Cap numbered 35 (middle row), and Cap numbered 36 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-13 Driving point measurements of NDE SERIES CAPS 
Cap numbered 37 (top row), Cap numbered 38 (middle row), and Cap numbered 39 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-14 Driving point measurements of NDE SERIES CAPS 
Cap numbered 40 (top row), Cap numbered 41 (middle row), and Cap numbered 42 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 

 
 

DD-NLH-040, Attachment 1 
Page 274 of 409, Isl Int System Power Outages



abcd 
Field Service Report              FSRG015977 

 

Enclosure Page 32 of 85 

Figure 10-15 Driving point measurements of NDE SERIES CAPS 
Cap numbered 43 (top row), Cap numbered 44 (middle row), and Cap numbered 45 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-16 Driving point measurements of NDE SERIES CAPS 
Cap numbered 46 (top row), Cap numbered 47 (middle row), and Cap numbered 48 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-17 Driving point measurements of NDE SERIES CAPS 
Cap numbered 49 (top row), Cap numbered 50 (middle row), and Cap numbered 51 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-18 Driving point measurements of NDE SERIES CAPS 
Cap numbered 52 (top row), Cap numbered 53 (middle row), and Cap numbered 54 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-19 Driving point measurements of NDE SERIES CAPS 
Cap numbered 55 (top row), Cap numbered 56 (middle row), and Cap numbered 57 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 10-20 Driving point measurements of NDE SERIES CAPS 
Cap numbered 58 (top row), Cap numbered 59 (middle row), and Cap numbered 60 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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NDE Driving Point Measurements of Phase Connection 
 
The driving point measurements of the phase connections (PC) were performed 
by impacting at the vicinity of each measurement point on the connection in 
radial, tangential, and axial directions and measuring the vibrations at point A, 
and at point B on the arm of the phase connection after the first bend. The 
numbering of each phase connection and the measuring points are shown in 
figure 11-1, and the locations of the accelerometer on a typical phase connection 
cap and arm are shown in Figure 11-2. The results are plotted in figures 12-1 
through 12-12. As shown in these figures, the magnitudes of vibrations in the 
tangential directions for points A and B are relatively high and exceed ALSTOM 
acceptance criterion. 
 
 
 

Figure 11-1 Numbering of each phase connection 
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Figure 11-2 Accelerometer locations on typical phase connection (point A) and corresponding Arm (point B) 
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Figure 12-1 Driving point measurements of PC1 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-2 Driving point measurements of PC2 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-3 Driving point measurements of PC3 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-4 Driving point measurements of PC4 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-5 Driving point measurements of PC5 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-6 Driving point measurements of PC6 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-7 Driving point measurements of PC7 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-8 Driving point measurements of PC8 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-9 Driving point measurements of PC9 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-10 Driving point measurements of PC10 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-11 Driving point measurements of PC11 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 12-12 Driving point measurements of PC12 
Point A (top row), and point B (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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5. DE Measurements 
 
DE Linearity Test 
 
The linearity test was performed by impacting the midsection of the involutes at 
6:00 o’clock with three different magnitudes of the impulsive force and measuring 
the magnitudes of vibration at 12:00 o’ clock. The traces of the measured 
frequency response functions are shown in figure 13. The traces overlap each 
other closely. 
 

 
 

Figure 13. Overlay of traces of frequency response functions from DE linearity 
test due to three levels of impact force. 

 

 
 
 
 

 
 

Small Impact Force 
Medium Impact Force 
Large Impact Force 

DD-NLH-040, Attachment 1 
Page 295 of 409, Isl Int System Power Outages



abcd 
Field Service Report      FSRG015977 

 

Enclosure Page 53 of 85 

 
DE Reciprocity Test 
 
The reciprocity test was performed by impacting the midsection of the involutes at 
6:00 o’clock and measuring the vibrations at 12:00 o’clock, and then impacting at 
12:00 o’clock while measuring the vibrations at 6:00 o’clock. The results are 
plotted in figure 14 and as is shown the traces are overlapping closely. 
 
 

 
Figure 14. Overlay of traces of frequency response functions from NDE 

reciprocity test. 
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DE Global Modal Analysis 
 
The global modal analysis of the DE end winding was performed by impacting at 
the midsection of the involutes at 06:00 o’clock and measuring the vibrations of 
the bars at slot exit, at the midsection of the involutes, on the series cap, and at 
triangular support. As shown in Figure 15 the vibrations at the slot exit, at the 
midsection of the involutes, and on the series caps are measured on every third 
bar for a total of 66 measurement points. The vibrations of the bracket were 
measured on six out of twelve brackets. 

 
 

Figure 15 Measurement locations of the DE global modal analysis 
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The following table summarizes the natural frequencies and the corresponding 
mode shapes found by the bump test from 40 Hz to 160 Hz: 
 
 

Table 2.DE End Winding 
Natural Frequencies and Corresponding Mode Shapes 

 Frequency (Hz) Mode Shape Note 

1 53.5 2-node Circular See Figure 16-1 

2 60 Irrigular  

3 75.5 Irrigular  

4 81 4-node Elliptical See Figure 16-2 

5 84 4-node Elliptical See Figure 16-3 

6 89.5 4-node Elliptical See Figure 16-4 

7 99.5 6-node 3-Lobe See Figure 16-5 

8 105 8-node 4 Lobe See Figure 16-6 

9 Higher 
Frequency 8-node 4 Lobe  

10    

11    

12    

 
 
Figure 16-1 shows a bending mode shape at the frequency of 53.5 Hz. Figures 
16-2 through 16-4 show a well-established elliptical mode shape at the 
frequencies of 81 Hz, 84 Hz, and 89.5 Hz, respectively. The frequencies of these 
mode shapes are well below the critical range of 115 Hz to 135 Hz. 
 
The mode shapes shown in Figure 16-5 is a 6-node, 3-Lobe mode shape, which 
the end winding retains a triangular shape. The natural frequency for this mode 
shape occur at 99.5 Hz. Figure 16-6 shows an 8-node, 4-Lobe mode shape at the 
frequency of 105 Hz. Natural frequencies greater than 105 Hz all have a 8-node, 
4-Lobe mode shape. The rotating field cannot excite these mode shapes. 
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Figure 16-1 DE Mode Shape at 53.5 Hz 
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Figure 16-2 DE Mode Shape at 81 Hz 
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Figure 16-3 DE Mode Shape at 84 Hz 
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Figure 16-4 DE Mode Shape at 89.5 Hz 
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Figure 16-5 DE Mode Shape at 99.5 Hz 
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Figure 16-6 DE Mode Shape at 105 Hz 
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DE Driving Point Measurements of the Caps 
 
The driving point measurements of the caps were performed by impacting each 
cap in radial direction and measuring the vibrations on the face of the 
corresponding cap in radial, tangential, and axial directions. The circumferential 
locations of the series caps are shown in figure 17. The results are plotted in 
figures 18-1 through 18-22. As shown in these figures, the magnitudes of 
vibrations in the tangential direction are relatively high at 120 Hz and exceed the 
ALSTOM acceptance criterion of 500 nm/N. 
 
 
 

Figure 17 Locations of the DE caps around the circumference 
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Figure 18-1 Driving point measurements of DE SERIES CAPS 
Cap numbered 1 (top row), Cap numbered 2 (middle row), and Cap numbered 3 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-2 Driving point measurements of DE SERIES CAPS 
Cap numbered 4 (top row), Cap numbered 5 (middle row), and Cap numbered 6 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-3 Driving point measurements of DE SERIES CAPS 
Cap numbered 7 (top row), Cap numbered 8 (middle row), and Cap numbered 9 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-4 Driving point measurements of DE SERIES CAPS 
Cap numbered 10 (top row), Cap numbered 11 (middle row), and Cap numbered 12 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-5 Driving point measurements of DE SERIES CAPS 
Cap numbered 13 (top row), Cap numbered 14 (middle row), and Cap numbered 15 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-6 Driving point measurements of DE SERIES CAPS 
Cap numbered 16 (top row), Cap numbered 17 (middle row), and Cap numbered 18 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-7 Driving point measurements of DE SERIES CAPS 
Cap numbered 19 (top row), Cap numbered 20 (middle row), and Cap numbered 21 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-8 Driving point measurements of DE SERIES CAPS 
Cap numbered 22 (top row), Cap numbered 23 (middle row), and Cap numbered 24 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-9 Driving point measurements of DE SERIES CAPS 
Cap numbered 25 (top row), Cap numbered 26 (middle row), and Cap numbered 27 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-10 Driving point measurements of DE SERIES CAPS 
Cap numbered 28 (top row), Cap numbered 29 (middle row), and Cap numbered 30 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-11 Driving point measurements of DE SERIES CAPS 
Cap numbered 31 (top row), Cap numbered 32 (middle row), and Cap numbered 33 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-12 Driving point measurements of DE SERIES CAPS 
Cap numbered 34 (top row), Cap numbered 35 (middle row), and Cap numbered 36 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-13 Driving point measurements of DE SERIES CAPS 
Cap numbered 37 (top row), Cap numbered 38 (middle row), and Cap numbered 39 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-14 Driving point measurements of DE SERIES CAPS 
Cap numbered 40 (top row), Cap numbered 41 (middle row), and Cap numbered 42 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-15 Driving point measurements of DE SERIES CAPS 
Cap numbered 43 (top row), Cap numbered 44 (middle row), and Cap numbered 45 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 

 
 

DD-NLH-040, Attachment 1 
Page 320 of 409, Isl Int System Power Outages



abcd 
Field Service Report              FSRG015977 

 

Enclosure Page 78 of 85 

Figure 18-16 Driving point measurements of DE SERIES CAPS 
Cap numbered 46 (top row), Cap numbered 47 (middle row), and Cap numbered 48 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-17 Driving point measurements of DE SERIES CAPS 
Cap numbered 49 (top row), Cap numbered 50 (middle row), and Cap numbered 51 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-18 Driving point measurements of DE SERIES CAPS 
Cap numbered 52 (top row), Cap numbered 53 (middle row), and Cap numbered 54 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Figure 18-19 Driving point measurements of DE SERIES CAPS 
Cap numbered 55 (top row), Cap numbered 56 (middle row), and Cap numbered 57 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Field Service Report              FSRG015977 

 

Enclosure Page 82 of 85 

Figure 18-20 Driving point measurements of DE SERIES CAPS 
Cap numbered 58 (top row), Cap numbered 59 (middle row), and Cap numbered 60 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Field Service Report              FSRG015977 

 

Enclosure Page 83 of 85 

Figure 18-21 Driving point measurements of DE SERIES CAPS 
Cap numbered 61 (top row), Cap numbered 62 (middle row), and Cap numbered 63 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 
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Field Service Report              FSRG015977 

 

Enclosure Page 84 of 85 

Figure 18-22 Driving point measurements of DE SERIES CAPS 
Cap numbered 64 (top row), Cap numbered 65 (middle row), and Cap numbered 66 (bottom row) 

Radial Direction                                            Tangential Direction                                          Axial Direction 

 
 

DD-NLH-040, Attachment 1 
Page 327 of 409, Isl Int System Power Outages



abcd 
Field Service Report        FSRG015977 

 

Enclosure Page 85 of 85 

 
6. Conclusion 
 
During an inspection of the generator, the global modal analyses and the driving point 
measurements of the series caps of both NDE and DE end windings were performed. The 
results from the global modal analyses indicated that the frequencies of the 4-node elliptical 
mode shapes occurred at 72 Hz, 76 Hz, 82 Hz, and 93.5 Hz for the NDE end winding. In the 
case of the DE end winding, the frequencies of the elliptical mode shapes occurred at 81 Hz, 
84 Hz, and 89.5 Hz. All the natural frequencies corresponding to the elliptical mode shapes 
were well below the critical range of 115 Hz to 135 Hz, and therefore were within ALSTOM 
acceptance criterion. 
 
The magnitudes of vibration of the driving point measurements of the series caps of the NDE 
and DE end windings were relatively small in the radial and axial directions (even though the 
impact was made in the radial direction), however, in the tangential direction, the magnitudes 
of vibration of some of the caps were more than 5E-7 m/N (500 nm/N) and therefore 
exceeding ALSTOM acceptance criterion. 
 
The magnitudes of vibration of the phase connections and their corresponding phase arms in 
the radial and axial directions were also relatively small, but the magnitudes of vibration for 
some of the phase connections in the tangential direction were greater than 5E-7 m/N (500 
nm/N) and therefore exceeding ALSTOM acceptance criterion. 
 
The characteristic of the end windings would change over time since the end windings are 
subjected to the mechanical and thermal stresses during start-stops and operation. Hence 
the magnitudes of vibration may increase and the natural frequencies may shift to the critical 
range. Therefore, ALSTOM recommends that the bump testing of the end windings be 
repeated during next opportunity. 
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1. Purpose 

This document provides recommendations for additional workscope to be included 
during the upcoming stator rewind of the Holyrood #1 generator.  The 
recommendations are based on the results of the major inspection completed during 
the Spring 2012 outage. 

2. Applicability 

This document is applicable to the Holyrood #1 generator. 

3. References 

CFRG 015595, Generator Diagnostics 

FSRG 015977, Bump Test Report 

FSRG 015121, D6 Major Inspection 

S481/12/054, Generator Shutdown Test Report 
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4. Spring 2012 Outage Inspection Findings  

4.1. Generator Diagnostics (as reported in CFRG 015595) 

A thorough inspection of the generator stator and rotor were performed in 
accordance with Alstom’s WIDIPRO II inspection program which includes a 
complete visual inspection of the generator rotor and stator, electrical tests on the 
rotor and stator and an El-CID test on the stator core.  A detailed description of the 
tests performed and the results are reported in CFRG 015595. 

The inspections and tests performed found the generator stator to be in generally 
good condition.  The findings are summarized below: 

- Minor dirt contamination 

- Minor greasing on the phase rings and leads 

- Small areas of corona damage on the winding at the DE and NDE 

- Cracked paint at the winding slot exit area indicating minor bar 
movement 

- Minor cracking at the insulation caps 

- One stator winding RTD found to be inoperable 

All findings were addressed during the outage except for the broken RTD. 

The inspections and tests performed on the generator rotor found it to be in good 
condition with no findings reported. 

4.2. Bump Test (as reported in FSRG 015977) 

Bump testing was performed on the DE and NDE stator end windings and phase 
connections.  The testing included linearity and reciprocity tests, global modal 
analysis and driving point measurements.  A detailed description of the testing 
performed and the results are reported in FSRG 015977. 

The bump testing found the stator winding structure to be coherent with no 4 node 
elliptical modes within the critical range of 115-135Hz at the DE or NDE.  There 
were, however, some driving point measurements, taken on the series connections 
in the tangential direction, with responses greater than Alstom’s acceptance criteria 
of 500nm/N. 

Testing of the phase connections also found several with responses greater than 
Alstom’s acceptance criteria of 500nm/N. 

Although there was no evidence of global resonance the high responses found 
during some of the driving point measurements indicate some local sensitivity to 
120Hz resonance.  The results did not indicate a need for repairs and no additional 
action was taken although future monitoring was recommended. 
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4.3. Mechanical Inspections (as reported in FSRG 015121) 

Inspections and measurements were performed on the components disturbed 
during the rotor removal and reinstallation process.  This includes visual 
inspections & measurements of all H2 seals, oil wipers, oil seals, oil deflectors, 
bearings and corresponding shaft journals. 

The findings are summarized below: 

- H2 seals were found to be scored and measurements indicate they are 
out of tolerance and should be replaced at the next available outage. 

- Inner oil deflectors at bearing #4 & #5 are out of tolerance and should be 
replaced at next available outage. 

- Both H2 seal casing oil deflectors were found with excessive clearance 
and should be replaced at the next available outage. 

- One of the belly bands at the back of the stator core was found to have 
greasing 

- The collector rings were found out of round  
 
The tightness of the belly band bolting was checked and the collector rings were 
ground to correct the out of round condition however the H2 seals, inner oil 
deflectors and H2 seal casing oil deflectors were not replaced during the outage. 
 

4.4. Generator Shutdown Test Report (as reported in S481/12/054) 

The RSO test performed at speed and during shutdown showed very minor 
indications of inter-turn shorts in the rotor windings which were within the Alstom 
acceptance criteria for this test.  Another finding was the presence of electro-
erosion on the shaft surface which is an indication of poor shaft grounding and a 
recommendation was made to replace the shaft grounding device with a direct 
contact braided grounding strap. 
 

5. Recommendations 

5.1. Stator 

The inspections and tests performed on the stator found relatively minor issues 
which are generally confined to what would normally be expected for a unit of this 
age.  These issues would normally be addressed during a stator rewind.  
Therefore the recommended additional work scope is limited to those components 
which are not normally repaired or replaced during a stator rewind. 
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In general there is no evidence that major repair work or replacement of the end 
winding support system, phase rings, core, etc. is necessary to ensure the unit is 
suitable for long term operation following the rewind.  The additional workscope is 
limited to the following: 

- Replace broken instrumentation 

- Inspect belly bands at the back of the core for greasing  

- Check belly band bolt torque and retighten as required 

- Perform core loop test 

- Replace DE and NDE H2 seals 

- Replace DE and NDE inner oil deflectors 

- Replace shaft grounding device with a direct contact braided grounding 
strap 

5.2. Rotor 

The inspections and tests performed on the rotor also found minor issues which 
are not indicative of a near term requirement for a rotor rewind.  However, given 
the age of the rotor the following workscope is recommended to be performed 
during the upcoming stator rewind:    

 

- Complete visual inspection 

- Initial electrical tests (megger, PI, pole balance)  

- Remove retaining rings 

- Visual inspection of end windings 

- PT inspection of retaining rings 

- Electrical tests after removal of retaining rings (three step voltage test, 
pole balance, RSO) 

- Re-install retaining rings with new insulation 

- Electrical tests after installation of each retaining ring (megger, pole 
balance) 

- Final electrical test (RSO) 

6. Conclusion 

6.1. The Spring 2012 outage found that the generator is in generally good condition.  
The inspections and tests performed on the generator found some minor issues.  
These issues can be addressed during the upcoming stator rewind and do not 
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indicate a need for any major additional repair work on stator or rotor components 
beyond the normal scope of a stator rewind.  The inspection findings indicate there 
are no immediate concerns with the rotor.  However, given the age of the unit, the 
opportunity should be taken to perform an inspection with the retaining rings 
removed during the upcoming stator rewind. 
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1. Summary
 
The Generator top halfs were removed to accomodate a DIRIS inspection. Internal measurements were taken for 
future Stator rewind work. During the dismantle it was noticed the control valves were left in the open position. 
The brought up a safety concern for stored energy and it was taken care of. During this outage 5 NRV,s were 
dismantled and repaired as per attached report and data sheets.
  

2. Purpose and duration of assignment

Purpose of assignment Arrival Date Departure 
Date

Unit 2 Generator inspection and NRV repairs 17.09.2012 02.10.2012

  

3. Milestones

Unit HOLYROOD 2

No. Milestone Planned Date Actual Date

1 None Identified
  

4. Personnel involved

Unit HOLYROOD 2

No. Name Department Code Function Position Arrival Date Departure 
Date

1 John Adams SIM Site Management 
Site Manager

Manager

2 Aldin 
McLaughlin

3 Ken Roberts Power 
Thermal 
Services

TFA Technical Field 
Advisor

Lead

4 Sherry Moore 
Hickey

5 George Lannon

6 Klaus (Mo) 
Morrwek

Diagnostic Engineer Engineer

7 Domonik Loosli Mechatronics Engineer
1 
2 
3 
4 
5 
6

  

5. Operation data
 
Nothing to report
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6. Technical information

Unit HOLYROOD 2

Type of data Technical Information Generator

No. Description Unit Reading / Value Remarks

1 Type -  ATB 2 Poles 60 Cycles

2 Generator / Stator Serial No. - 980486

3 Manufacturer (OEM) / Supplier - GE

4 Rotor Serial No. - -

5 Rated Speed rpm 3600

6 Rated Frequency Hz 60

7 Rated Apparent Power kVA

8 Rated Power Factor - 0.90

9 Rated Stator Voltage kV 16.00

10 Rated Stator Current A 7016

11 Rated Field Voltage kVDC 0.375

12 Rated Field Current ADC 1864

13 Insulation system (stator wind.)

14 Insulation class (stator wind.) F

15 Cooling System (medium) (rotor/stator) H2

16 Excitation System -

17 Exciter Type -

18 Exciter Fabrication No. -
  

7. Work carried out
 

7.1. Dismantle of Generator
 
The outer oil deflector clearances were taken for reference.
The HP top N1 gland was removed to accommodate the removal of the front standard cover. 
The front standard cover was removed to accommodate turning of the turning gear by hand.
The Turning gear pinion was found loose and could have come adrift.(Photo to Right)
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The control valves were found isolated and oil off , but the control valves were open and under spring tension.
This posed a safety hazard and a clam shell was installed so the main hydraulic actuator did not move. 
After this was reported to site, site asked that we close the valves prior to our completion.
The clam shell was removed and the large hook was lowered to apply weight to close the hydraulic actuator.(no 
Issues)

The slip rings were found with a heavy oxidized surface.

The generator man hole doors were opened and the inner end shield bolts were removed from both ends.
The bearing covers,keeps and top half bearings were removed.
It was noted on the NDE that there were no vertical dowels in place.
The top half H2 seals were removed and the inner oil deflector clearances were taken.
The NDE upper inner baffle stand off fibber bolts were broken on disassembly. Site had 3 new ones.

The inner oil deflectors and top half end shields were removed.
The intent of this inspection was not to remove the lower half components to reduce time
and cost of the inspection.
The fan ring clearance was taken at both ends. The top half inner end shields were removed.
The top half of the fan blades were removed.
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The centre gas baffle was removed on the TE
The GE end lower inner end shield had to be rotated out to accommodate the gas baffle removal.

At the start of the DIRIS inspection, it was found that the slip ring end of the generator was grounded.
The bearing and H2 seal were insulated,and the inner and outer oil deflectors were grounded.
The outer oil deflector was cleaned and cleared. The inner was also cleared but,at 80 volts it went to ground.
The ground at the insulated end had to be cleared or the DIRIS inspection cannot be completed.
The outer oil deflector was removed and the rotor jack was installed. The rotor was raised and the ground 
cleared.
The stator core measurements were completed.
The generator components were being cleaned during the DIRIS testing.
Due to the lack of clearance on the NDE inner oil deflector, the bearing & lower H2 seal had to be removed 
to set the inner oil deflector. It was also noted the inner oil deflector bolts had insulated washers but not insulated 
bolts.
The NDE outer oil deflector had a gasket and no insulated washers.

During the bearing and keep removal there were several circular marks on the journal and heavy frosting in the 
bearing from arcing.
The circular arcing may have come from welding in the past.
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The lower bearing NDE had two crack indications,one straight and one half circle. NDT cleared both indications
 in 3rd photo below.
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There was heavy shaft and bearing scoring due to oil contamination. The Journal was strapped and the bearing 
was cleaned up.
When the lower bearing keeps were removed, it was also noted that there was severe arcing on the lower end 
bell.
The NDE journal where the grounding brushes operate was found to be very rusty(long term)
The H2 coolers were visible from the end cover being removed. They had a heavy yellow varnish build-up.

  

7.2. Testing of the Stator
 
A DIRIS low flux test was completed by Klaus Morawek and Dominik Loosli. The DIRIS test required the 
insulated end to be clear to complete this test.
This testing took aprox 2,10 shifts. The robot was also tested to do wedge tap testing and this was successful. 
For the testing see Klaus and Doninik's report.
  

7.3. Inspection & Repair & Findings
 
  During the Generator DIRIS inspection there were several findings.
The NDE rotor had many scores from partial contamination and electrical arcing
There was severe arcing found on the lower end bell RH side between the insulated keeper ring and casing.
The journal where the ground brush runs has a heavy rust surface. It was strapped clean. There was still heavy
pitting on the turbine journal.
The bearings had partial contamination embedded in the Babbitt. The bearings were scrapped and polished up.
Both DE & NDE outboard surfaces were rusty.Also there seemed to be light rusting on the generator rotor.
This is caused from oil systems being shut down and the generator being degassed.
The H2 seal had a damaged corner on one segment that would not allow the segment to seat properly.This was
not new due to this segment had no radial grooving from oil contamination and running on the journal.
The damaged corner was cleaned up and the seal seated properly.
This could have caused excess seal oil loss & possibly hydrogen leakage.
The H2 seal on the NDE was missing its vertical support dowels. New dowels were fabricated from the broken
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Inner end shield fibreglass stand off bolts
The inner oil deflector was found with no lower clearance and was grounded. This was, and had to be adjusted
to clear the ground and provide running clearance.
To operate this unit manually on turning gear, oil has to be off and the front standard cover removed. In order to 
remove
the front standard insulation has to be removed from the HP steam gland and the HP TE steam gland has to be 
removed.

  

7.4. Reassembly of the Generator
 
The generator H2 seal on the NDE was found with a damaged corner that would not let the outer left side seal at 
the horizontal joint.
This was confirmed by the scoring, from dirt in the oil on all journal to seal faces with the exception of the 
damaged one . It was found with a new machined finish aprox 95% of its contacting surface.
The inner gas baffles were reinstalled with the existing nylock stainless nuts with blue locktite. (due to no new 
ones in stock)
The lower inner end shield was rolled in, dowelled, bolted and lock tabbed.
The top half fan blades were installed torqued and tabbed both ends.
The rotor was rotated and the remainder of the fan blades were installed,torqued to 275 ft lbs& lock tabbed.
The top half fan ring and inner end shields were installed.
The as left fan blade to fan ring clearances were taken.
TFA confirmed all bolting secure and tabbed.
The lower areas between the inner and outer end shield were vacuumed.
Medium weight Tite- Seal was applied to the ends of the generator and the end shields were installed.
The rotor weight was taken from the lower endshield and the top halves were torqued with the H2 seal surfaces 
within .002"
The 2" bolts were torqued to 2600 ft lbs and the 1 1/2" bolts were torqued to 1400 ft lbs and the 1 1/4" were 
torqued to 750 ft lbs.
The horizontals were completed first and then the face bolts.
The rotor wt was placed back in the bearings once the endshields were aligned and bolted
DE.
The DE lower inner oil deflector clearance was taken. The lower deflector ,H2 seal and bearing were never 
removed.
The lower oil deflector oil deflector clearance was taken.
No lower twist and tilt were taken due to the bearing not being disturbed.
The inner oil deflector was installed with tite seal and clearances taken.
The top half H2 seal was installed with titeseal on the face and blue RTV on the horizontal joint.
A dead blow was used to insure the H2 seals were not hung up.The gaps looked good at the journal the gaps at 
the ends of the seal were tight.
The seal was not dismantled, due to the requirement of needing both halfs.
The bolts were tie wired and confirmed by TFA
The top half bearing nip check was completed. A minor shim adjustment had to be made for corrections for a 
.000 crush.
The bearing keep was installed . 
The lower end bell and return oil lines were scoped for foreign material. (nothing was found)
The outer oil deflector was set and boxed up.
The fire deluge lines and hand rails were installed.
Site were informed to install instrumentation and ground brushes.
NDE
The lower inner oil deflector was installed with titeseal. The bearing was installed to set the inner oil deflector 
clearance
The lower oil deflector was set and the top half installed. Clearance checks were completed.
The journal was raised .015" and the bearing & Keeps were removed.
The H2 seal was installed with a small amount of titeseal on the face and Blue rtv on the horizontal joint.
The seal had 2 new fibreglass dowels installed and megger check completed, megger was clear, with bolts tight 
and lock wired.
The lower half bearing was installed and site installed the TE's. Twist & tilt completed-horns were parallel and 
bearing level matched the journal.
The bearing had a lead check and was .022" vertical clearance.The bearing had a Megger & insulation was good.
 A bearing dowel was dropped and the return oil line was removed and reinstalled
The lower end shield and oil return line was boroscoped and found clear. 
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The top half bearing was installed and nip check completed.
The top bearing cover was titesealed and installed.
The outer oil deflector was installed with a new gasket and the clearance was a little tight on the top and left side.
The DE & NDE was pumped from both sides with light weight titeseal with the top plug removed.The man hole
covers were reinstalled with new gaskets and a little blue RTV.
The top plugs were reinstalled.
The brush gear housing was bolted to the end bell. TFA was not present for the final oil deflector 
adjustment on NDE.Witnessed by J Adams
The slip rings were polished with 240 grit emery paper to remove the rust build up.
The deluge line was reinstalled.

The Front standard turning gear pinion was aligned and tightened.
The Hp N1 packing gland was reinstalled and the front standard was also reinstalled with titeseal applied.
Site was to connect a electrical connections, brush gear & vibration probes.

 
  

7.5. Recommendations
 
1. Turbine turning gear motor modification could accommodate turbine rotor rotation for maintenance
      and in the event of drive motor failure or electrical supply failure. If the motor had a through shaft a drive
      coupling could be installed to turn the turbine turning gear motor manually or with a portable air drive that 
      could be set-up in a couple of minutes. This would require a small access cover installed in the front panel.
      This would eliminate the dismantle of the front standard and HP gland for manual turning gear access. 

2. A review of shutdown process to prevent turbine/generator oxidation. If the lube oil & Seal system are in
   service the generator can be left on co2 to prevent moisture issues and oxidation. The ground strap journal 
area 
   and collector ring area would no rust if the machine is left on turning gear. 

3.Due to the oil contamination, journal scores. H2 seal scoring and contaminants embedded in the bearing 
Babbitt,
    - Oil system review
    - Oil flush should be preformed, monthly oil samples?
    - Site have found large amount of sludge the oil tank.
    - Is the oil tank stagnating / biological growth during long periods of out of service: Recommend
      oil systems remain in service when possible.

4. Recommend Generator bearing re-babbitting during next outage.
    - Due to partial contaminants embedded in the existing babbitt

5. Recommend that site have a generator seal mandrel fabricated for generator H2 seal inspection.

6. Generator ground strap modification 
    - replace existing ground brush with braided strap
    - A PM created to polish turbine journal if unit is out of service for long periods
    - A electronic module for removing electrical spikes at the insulated NDE
7. During the next outage , It is recommended that the Hs coolers be cleaned and
    Talking to site the coolers have never been Eddie current tested. The recommendation is
    to do an Eddie current test to check wall thickness of cooler tubes.

  

7.6. Non-Return Valve Repairs
 
 During the generator inspection five NRV's were dismantled to install new components ordered
due to an earlier inspection this year. The valve's all had new gaskets,shaft packing. All seats were
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lapped using the new swing arms and lubricated discs with stick back emery. It was driven by a 1/2" 
air ratchet. The disc to arm clearance was  .100"-.120" to allow full seat contact between seat and disc.
Photos were taken for disc to seat blue contact. Some of these valves had older weld repairs that may 
have caused distortion.On the next planned outage a valve contractor should be brought in with a seat 
lapping tool. The cylinders were not overhauled at this time All the seats had good contact. The Blue 
contacts for the valves may have required more than one shot due to the flash reflection.

NRV101 Sept 20th

9/27/2012   NRV 104B

9/26/2012  NRV 104A
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10/2/2012  NRV 102

9/28/2012  NRV103
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8. Open Items
 
Nothing to report
  

9. Spare parts
 
Nothing to report
  

10. Software backup and data
 
Nothing to report.
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11. Appendix
 
No item included
  

12. Enclosure
 
No enclosures
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Test Certificate  

Title 

DIRIS
 

 

Test Decision  
(as required/acc. to specification) 

Accepted*  
NC-Report*  

NCR No.* 
 

Checked by** 

 
Approved by** 

 
Authority / Customer** 

 

 

 

 

 

Measurement execution: 
 

Magnetization unit: 

DIRIS Data Acquisition Unit: 

Probe: 

 
Measurement settings:  

 
Number of windings: 

Frequency [Hz]: 

Magnetization voltage [V]: 

Magnetisation current [A] : 

Probe speed: 

 

 
 
 
 
 

Measurement results:  
 

Calibration table: 
 

Slot Number Position from NDE [mm]

1 476
 

Fault table: 
 

Slot Number Position from NDE [mm]

No faults were found 
 

Maximum single permissible lamination 
Remarks: 
 

It is unknown if the core packets were connected by a ground bar. 
the measurement. 

 

Data file: 

Report no.

DIRIS® low flux measurement  
on stator core  

 Rejected*  Unit / System Name 

Holyrood2  Rework*  
Part Text 

ATB2POLES60CYCLES 
Part Idnr 

980486 
Rev. 

 
I & T Plan ID 

 
Rev. 

 
Order No. 

 
Sheet No. 

1 
No. of Sh. 

1 
Document No. 

HTCZ656981
* Mark/Fill in if applicable     ** Name / dept. / date / initials

C-20050003 Voltmeter: C-37011430

C-99850125 Ampèremeter: C-37012931 

Pr. Carr. 40 pilot  Rogowski coil 

1 Iron length, L [mm]: 

60 Effective core cross-section, AFe [m

25 Single turn voltage, U [V]: 

46 Calculated induction, MessB
)

 [T]: 

0.4 Number of slots: 

 

Position from NDE [mm] Length [mm] Current [A] 

476 3 1.86 

Position from NDE [mm] 
Power at rated 
induction [W] 

Maximum single permissible lamination short-circuit power dissipation (at rated induction): 15 W

t is unknown if the core packets were connected by a ground bar. This could have an 

C:\Users\dloosli\Desktop\Holyr
ood_Inspection\Holyrood_U2_

2012_LF.dp3 

51 

Report no. Enclosure  

  

Quantity 

 
Power Station Designation 

 
Test Step 

 
Material Test No. 

 
Factory Order 

 

HTCZ656981 
Rev. 

- 
* Mark/Fill in if applicable     ** Name / dept. / date / initials 

37011430 coil voltage 

37012931 calibration current 

C-04750024 

3890 

[m2]: 1.193 

25 

0.0786 

66 

Power at rated induction 
[W] 

15.2 

circuit power dissipation (at rated induction): 15 W 

This could have an influence on 

34 

17 

1 
(View from NDE) 

DD-NLH-040, Attachment 1 
Page 396 of 409, Isl Int System Power Outages



 
 

POND AND LUCIER, LLC    634 Plank Road, Suite 103, Clifton Park, NY 12065 
TEL: 518-371-1971    FAX: 518-371-1756    e-mail: pal@pondlucier.com 

Page 1 of 11 

 
 
 

 
Hydro NL / Alstom Power 
Holyrood, Newfoundland 

 
 

Troubleshoot Unit Control Issues and Test 
 Feb 14 – 16, 2012 

 
 

Turbine Serial Number  
191641 

 
 

PAL Job # 12-1465 
 
 
 
 

Prepared By: PAL Turbine Services, LLC 
Tom Huff 

Control Systems & Startup Specialist 
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Pond And Lucier, LLC 

Pond And Lucier, LLC Job Number: 12-1465  Page 2 of 11 
Client Name: Hydro NL 
Job Site: Holyrood, Newfoundland 
Turbine Serial Number: 191641 
Report Date: February 23, 2012 

 
Table of Contents 

 
             Page 
 
Unit Identification ...................................................................................        3 
 
Introduction  ............................................................................................        4 
 
Planned Work Scope  ..............................................................................        4 
 
Work Summary .......................................................................................        4 
 
Test Data Analysis  .................................................................................        5 
 
Future Planned Work Scope  ..................................................................        5 
 
Conclusion  .............................................................................................        6 
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Attachments (Data Sheets)  .....................................................................        8 – 11 
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Pond And Lucier, LLC 

Pond And Lucier, LLC Job Number: 12-1465  Page 3 of 11 
Client Name: Hydro NL 
Job Site: Holyrood, Newfoundland 
Turbine Serial Number: 191641 
Report Date: February 23, 2012 

Unit Identification 
Turbine Nameplate Data: 
 Turbine Serial Number: 191641 
 Generator Serial Number: 162861-1 
 Unit Rated Load:  150 mw 
 Service Year:  1978  
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Pond And Lucier, LLC 

Pond And Lucier, LLC Job Number: 12-1465  Page 4 of 11 
Client Name: Hydro NL 
Job Site: Holyrood, Newfoundland 
Turbine Serial Number: 191641 
Report Date: February 23, 2012 

Introduction 
 
The writer arrived onsite Tuesday morning (Feb 14) and met with Johns Adams, Alstom 
Senior Technical Service Advisor for Hydro NL.   
 
Unit #3 was online at 145 mw. 
 
Attended a kick-off meeting with John Adams (Alstom); and Paul Woodford, Christian 
Thangasamy, Bob Garland, Bill Kilfoy, Val Corbett, Bob Pretty, Evan Cabot, and Jim 
McNeill of Hydro NL. Discussed ongoing unit control issues and testing plan. 
 
  
Planned Work Scope 
 
Investigate factors as to why unit load changes (valve movements) are not linear in 
some areas of the 120 – 150 mw range. 
 
Obtain unit operating data pertaining to: 
1 Unit Load (mw) 
2 Load limit position (%) 
3 Speed relay stroke (mils) 
4 Control valve operating cylinder stroke (%) 
5 Control valve operating cylinder opening and closing oil pressures (psig) 
6 Control valve cam angle (degrees) 
7 Control valve #3 stroke (mils) 
 
 
Work Summary 
 
The first series of tests were conducted on Tuesday (2/14). Beginning at 147 mw, unit 
load was gradually decreased by manually turning the local load limit handwheel at the 
turbine front standard in precise amounts (1/8 CW). The seven operating data points 
listed above were recorded for each 1/8 turn of the handwheel until unit load decreased 
to 110 mw.  Refer to the data sheet in the attachment section of this report (page 8). 
 
Manually turning the local load limit handwheel in precise increments enabled a more 
controlled method to decrease unit load as opposed to using the load limit pistol grip 
controller in the control room, which varied a little due to the length of time the pistol grip 
was being actuated. 
 
Then, beginning at 110 mw, load was increased by manually turning the local load limit 
handwheel in precise 1/8 turn increments in the load increase direction (CCW).  The 
seven operating data points were recorded again for each 1/8 turn of the handwheel up 
to 147 mw.  Refer to the data sheets in the attachment section of this report (page 8). 
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Work Summary Continued 
 
The tests were repeated, using the pistol grip controller in the control room, and the 
same operating parameters recorded. Refer to the data sheet in the attachment section 
of this report (page 9). 
 
Next day (2/15), the tests were repeated between 100 – 147 mw, in both directions, and 
operating data recorded. Refer to the data sheet in the attachment section of this report 
(pages 10 and 11) 
 
 
Test Data Analysis 
 
Referring to the recorded data, it can be seen that nonlinear and repeatable load jumps 
occurred primarily in the 120 – 140 mw range, in both increasing and decreasing load 
changes. Also, when comparing the opening and closing oil pressures of the control 
valve operating cylinder in the 120 – 140 mw range, it can be seen that in a couple of 
areas the differential oil pressures (cylinder opening vs. closing) tend to increase as the 
load limit handwheel is moved a couple of times without any movement of the control 
valve operating cylinder itself; then the operating cylinder will suddenly move, resulting 
in load jumping 7 – 13 mw. This indicates possible mechanical binding in the control 
valve gear. 
 
Also, it should be noted that when looking at the design valve curves, the 120 – 150 mw 
load range is in initial steep portion of #3 valve curve, which would somewhat magnify 
any control device irregularities that was occurring in this region. 
 
 
Future Planned Work Scope 
 
To determine what is the root cause(s) of the control (load) irregularities, whether in one 
or more of the turbine front standard control devices, in the control valve (CV) operating 
cylinder, and/or in the CV assemblies, plans are to mechanically disconnect the CV 
operating cylinder from the valve linkage. In this way, the front standard components 
can be stroked individually (load limit, speed relay and CV operating cylinder); and the 
upper and lower control valves can be stroked individually. This investigative work to be 
performed when the unit is in isochronous operating mode (turbine disconnected from 
the generator, with the hydraulic oil system in service). 
 
Depending upon what root cause(s) are identified (there could be more than one), either 
one or more of the turbine front standard devices and/or in the control valve assemblies, 
further work may be necessary, up to and including partial front standard disassembly 
and/or partial control valve disassembly. 
 
In addition, during this time, plans are to rebuild the speed relay and possibly replace 
the clutch in the load limit device. 
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Conclusion 
 
Released the unit for normal operation when the testing was completed. 
 
The writer would like to thank Hydro NL and Alstom Power for this opportunity to be of 
service. Please call or email PAL Turbine Services, LLC if you have any questions. 
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Parts Used 
 
None 
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Attachments 
 

Date: 14-Feb 
Test:  Decreasing Load 

Load Limit Unit 
Load 
Limit 

Speed 
Relay 

CV 
Cylinder CV Cam 

Handwheel Load Position Movement Position Shaft Angle 
Movement (mw) (%) (mils) (%) Degrees 
Start Test 146 77.5 0 86.0 215 
1/8 CW 146 77.0 0 87.0 215 
1/8 CW 146 76.0 0 87.0 215 
1/8 CW 140 75.0 -35 86.0 210 
1/8 CW 126 74.0 -105 83.0 200 
1/8 CW 121 73.0 -135 80.5 195 
1/8 CW 119 72.5 -160 79.5 190 
1/8 CW 115 71.5 -185 78.0 188 
1/8 CW 112 70.5 -205 76.0 184 
1/8 CW 110 70.0 -230 75.0 180 

Date: 14-Feb 
Test:  Increasing Load 

Load Limit Unit 
Load 
Limit 

Speed 
Relay CV Act CV Cam CV Act CV Act 

Handwheel Load Position Movement Position Shaft Angle Opening Oil Closing Oil 
Movement (mw) (%) (mils) (%) Degrees Press (psig) Press (psig) 
Start Test 110 70.0 -230 75.0 180 85 143 
1/8 CCW 110 70.5 -205 75.0 184 105 122 
1/8 CCW 111 71.5 -180 75.0 187 117 110 
1/8 CCW 114 73.0 -150 76.5 190 122 108 
1/8 CCW 118 73.5 -80 78.0 195 122 110 
1/8 CCW 131 75.0 -40 83.0 206 118 112 
1/8 CCW 133 75.0 -40 83.0 206 118 110 
1/8 CCW 138 77.0 -35 84.0 210 119 109 
1/8 CCW 145 77.5 0 86.0 215 115 113 
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Attachments 
 

Date: 14-Feb 
Test:  Increasing Load 

  Unit Load Limit 
Speed 
Relay 

CV 
Cylinder CV Cam CV Cylinder CV Cylinder 

Pistol Grip Load Position Movement Position Shaft Angle Opening Oil Closing Oil 
Actuation (mw) (%) (mils) (%) Degrees Press (psig) Press (psig) 
Start Test 122 73.5 0 80.5 195 102 125 
1 pulse up 132 74.5 50 82.0 205 111 127 
1 pulse up 136 77.0 90 84.0 210 119 114 
1 pulse up 143 77.5 115 85.5 215 115 112 

Date: 14-Feb 
Test:  Decreasing Load 

  Unit Load Limit 
Speed 
Relay 

CV 
Cylinder CV Cam CV Cylinder CV Cylinder 

Pistol Grip Load Position Movement Position Shaft Angle Opening Oil Closing Oil 
Actuation (mw) (%) (mils) (%) Degrees Press (psig) Press (psig) 
Start Test 144 76.5 115 86.0 215 115 114 
1 pulse 
down 144 75.0 105 86.0 215 81 138 

1 pulse 
down 125 74.0 80 82.0 200 111 117 

1 pulse 
down 119 73.0 50 80.0 195 95 133 

1 pulse 
down 117 72.0 25 78.0 190 95 133 
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Attachments 

Date: 15-Feb 
Test:  Decreasing Load 

Load Limit Unit 
Load 
Limit 

Speed 
Relay CV Act CV Cam CV-3 CV Act CV Act 

Handwheel Load Position Movement Position Shaft Angle Movement Opening Oil Closing Oil 
Movement (mw) (%) (mils) (%) Degrees (mils) Press (psig) Press (psig) 
Start Test 147 78.0 0 87.0 220 1335 134 96 
1/8 CW 147 77.0 0 87.0 220 1334 133 98 
1/8 CW 147 76.5 -5 87.0 220 1324 105 125 
1/8 CW 139 75.5 -50 86.5 210 1218 90 141 
1/8 CW 126 74.5 -110 83.0 200 1046 113 117 
1/8 CW 121 73.0 -145 80.5 195 981 97 134 
1/8 CW 116 72.5 -168 79.0 190 948 94 137 
1/8 CW 112 72.0 -193 77.5 189 917 86 145 
1/8 CW 110 70.5 -217 76.0 184 899 88 142 
1/8 CW 108 70.0 -243 75.0 180 894 86 144 
1/8 CW 107 69.0 -265 73.5 177 897 84 147 
1/8 CW 105 68.0 -290 72.0 174 896 82 150 
1/8 CW 102 67.0 -315 70.5 170 896 88 152 
1/8 CW 99 66.0 -340 68.5 165 905 77 157 
1/8 CW 95 65.0 -365 67.0 160 912 76 157 
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Attachments 

Date: 15-Feb 
Test:  Increasing Load 

Load Limit Unit 
Load 
Limit 

Speed 
Relay CV Act CV Cam CV-3 CV Act CV Act 

Handwheel Load Position Movement Position Shaft Angle Movement Opening Oil Closing Oil 
Movement (mw) (%) (mils) (%) Degrees (mils) Press (psig) Press (psig) 
Start Test 99 66.0 0 69.0 165 911 80 155 
1/8 CCW 99 67.0 25 69.0 170 897 110 123 
1/8 CCW 103 68.0 55 69.5 172 900 110 119 
1/8 CCW 105 69.0 125 71.0 176 890 107 112 
1/8 CCW 107 70.0 200 72.5 180 895 109 120 
1/8 CCW 108 71.0 225 74.0 184 891 109 111 
1/8 CCW 111 72.0 245 75.5 187 910 119 113 
1/8 CCW 113 72.5 270 76.5 190 924 125 108 
1/8 CCW 117 73.0 295 78.0 195 969 122 107 
1/8 CCW 131 74.5 365 82.5 206 1128 120 110 
1/8 CCW 132 75.5 365 83.0 206 1128 117 114 
1/8 CCW 135 76.5 385 84.0 210 1174 120 110 
1/8 CCW 140 77.5 410 86.0 215 1239 118 112 
1/8 CCW 147 78.5 435 87.0 220 1342 130 100 
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ABCD 
RECORD SHEET  Inspection/Assembly Page  1 

Title Speed Relay Inspection and Repair 

Contract Holyrood Generating Station Unit Unit 3 Serial No. 191641 

Taken by B. Corcoran Date 8/7 – 8/8/12 Supvr. G. Lannon Approv. RM Scott Date 8/10/12 

Ref. Drawing: -  
 
The customer requested Alstom Power, Inc., to provide manpower and supervision to remove the speed relay on their 
Unit 3 Hitachi Steam Turbine and install a new piston and guide bushing as recommended from previous inspection 
report.  The unit was secured and turned over to Alstom Power on August 7 and was returned to the Customer on 
August 8 for return to service. 
 
The following outlines the work performed during this outage: 
The speed relay was removed, disassembled and as found measurements were recorded.  The speed relay cylinder 
was found to be tapered .001” from top to the bottom and had scratches in the bore that could cause the piston to 
stick under certain conditions.  The cylinder was honed on-site to remove the scratching in the bore and to remove 
the taper.   
 
The piston was removed, visually inspected and measured.  Scratching was noted on the o.d. of the piston and 
evidence of the piston riding to one side of the bore.  A new piston had been ordered by the customer with 
additional stock on the outside diameter.  The piston was taken to a local machine shop, and machined to allow 
.002”/.004” clearance between the piston outside diameter and the cylinder inside diameter.   
 
The Upper bushing was removed and replaced as the bore of the bushing was found to be out of round by 
.005”/.006”.  The new bushing was bored to allow .001”/.003” clearance to the stem and installed. 
 
The speed relay was reassembled and installed 
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