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1.0 INTRODUCTION 

The Structural Integrity and Testing Group (TS) of CE Nuclear Operations (CENO) was requested, via Reference 9. 1. to verify the integrity of the MNSA (Mechanical Nozzle Seal Assembly) seal clamp 
assemblies for Field Services, Mechanical Engineering, (FSNE). The test requirements are contained in References 9. 1 and 9.2. Only the hydrostatic test and thermal cycle test are covered by this procedure.  

This report presents the objectives, presents a description of the test hardware, outlines the test 
procedures, presents the test results, and lists the documentation requirements for the test. Copies of data 
sheets are contained in the appendices of this report.  

Per References 9.1 and 9.11, Quality Assurance (Q/A) requirements for Design Verification (Section 3.6 
of Reference 9.3) were applicable to this test program.  

2.0 OBJECTIVE 

The objective of this test was to qualify one MNSA seal clamp for an instrument nozzle located at the 
bottom of a PWR pressurizer and one MNSA seal clamp for a Hot Leg RTD nozzle. Specific 
requirements were to assemble the seal clamps, perform a room temperature hydrostatic test of each 
assembly, perform a thermal cycle test (each test consisting of three cycles) of each assembly, and to 
complete the test documentation with a test report.  

3.0 SUMMARY 

The qualification testing of the MNSA seals was performed from June 10, 1997 through June 17, 1997, 
using the autoclaves located in Building 5 of ABB/CENO's test facilities. Both seal assemblies were subjected to hydrostatic testing at 3,175 Psig, +50 Psig and to a thermal cycle test from room temperature 
up to 650 TF. +10 *F, and 2,500 Psig. ±50 Psig. The seal assemblies were then disassembled and examined for any indications that boric acid had leaked past the seals. There were no signs of boric acid leakage found during the post test examination and the seal assemblies are considered to have successfully 
completed this qualification test.  

4.0 TEST APPARATUS 

The test apparatus consisted of the following components: 
- Autoclaves capable of operating at up 2,800 Psig at 650'F.  
- Instruments to monitor and record the test parameters.  
- Mock-ups of the NSSS pressure boundaries and the MNSA clamp seal assemblies.  

TR-PENG-042, Rev. 00 
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4.1 Autoclave 

The autoclave is a vessel capable of maintaining high temperature, high pressure water. The Structural Integrity and Testing Group of ABB/CENQ has several of these autoclaves. They are capable of using typical NSSS chemistry and obtaining primary system temperatures and pressures. Autoclaves 5A and 6A were used for this test. These are 5" inside diameter by 36" long autoclaves designed to operate at up to 2,800 Psig at 650'F. Higher operating pressures are allowable at lower temperatures. The hydrostatic test at 3,175 Psig was performed at room temperature and was within the operating capability of these autoclaves. A schematic of the autoclave arrangement, for the thermal cycle test, is shown in Figure 1. Additional description 
of the autoclave facilities is contained in Reference 9.4 

4.2 Seal Assemblies 

FSME provided two mock-ups of the NSSS pressure boundary in place of the normal autoclave head. They also provided all MNSA clamp seal components. These items are described by References 9.6, 9.7, and 9.8. No special tools were needed for the assembly and disassembly of the MNSA clamps. Calibrated torque wrenches were used to meet the requirements of Reference 
9.10.  

4.3 Test Measurement Equipment 

Table I contains a list of test instruments. The pressure recorder and the thermocouple recorder were part of the autoclave room facilities. The pressure recorders were 24 hour circular chart devices. The temperature recorder was a continuous multi-channel strip chart recorder.  
Calibrated thermocouples were used to record the temperature of the water in the autoclave.  These instruments were calibrated and the calibration records retained in accordance with Reference 9.5. TS provided calibrated torque wrenches for the assembly of the MNSA clamps.  
Copies of calibration data sheets are contained in Apliendix C.  

5.0 TEST SETUP 

The setup of the autoclave was the responsibility of TS. The general arrangement of the autoclave was as shown in Figure 1. The water used was planned to be dermineralized water for the hydrostatic tests and borated water (nominally 2,200 PPM boric acid in DI water) for the thermal cycle tests. However, to save some schedule time, the boric acid solution was also used for two of the hydrostatic tests on the Hot Leg RTD nozzle seal and both of the hydrostatic tests on the bottom nozzle seal.  

The instructions for the assembly of the MNSA seal clamps were provided by FSME in Reference 9. 10.  All of the assembly of the seal components were performed under the direction of FSME personnel.  TR-PENG-042, Rev. 00 
Page 5 of 17
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Exceptions to Reference 9 10 were noted on a copy of the reference and a listed here. For the Hot Leg RTD MNSA, the test assembly started at Section 7.1.5 of Reference 9.10. The following section numbers 
are from Reference 9. 10: 

Section 7.2.3: It was necessary to lift the RTD nozzle to install the compression collar.  

Section 7.2.9: The bolts were torqued to 35 ft-lb. to set the seal, then loosened and retorqued to 
30 ft-lb.  

Section 7.2.14: It was not necessary to bend the washer tabs due to the short duration of this test program and the absence of significant vibration.  

For the Bottom Pressurizer MNSA, the test assembly started with Section 6.1.4 of Reference 9.10. The following section numbers are from Reference 9.10: 

Section 6.2.4: It was necessary to reduce the diameter of the shoulder bolt from 0.760" to 0.740" for one inch above the threads in order to fit into the holes in the test mock-up.  

Section 6.2.7: It was necessary to adjust the lower flange using the 1/2 inch hex bolts for alignment before torquing the shoulder screws to 10 ft-lb.  

Section 6.2.8: The compression collar required remachining to increase the inside diameter in the upper region. A 0.050 inch thick shim was also installed between the Grafoil seal and the 
compression collar.  

Section 6.2.20: It was not necessary to bend the washer tabs due to the short duration of this test 
program and the absence of significant vibration.  

6.0 PERFORMANCE OF TIlE TEST 

All testing was performed by qualified personnel, or persons working under the direction of qualified personnel, per Reference 9.9. The following performance requirements were the same for each of the two MNSA seal clamps tested. The component being tested was identified on the data sheets used. There 
were no serial numbers for any of the test components.  

The general operation guidelines for autoclave operation, given in Reference 9.4, were followed for the set-up of the autoclave. Prior to the MNSA seal testing, all fitting connections were checked, to the extent possible, to verify that they were not likely to provide a leakage path during the test.  

TR-PENG-042, Rev. 00 
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All wetted parts and seal surface metal parts were clean and oil free. The seal clamps were assembled per instructions supplied by FSME. Some minor adjustments were required to the assembly procedures.  These adjustments were recorded onto a copy of the assembly procedure and onto Data Sheet 1. Copies of data sheets are contained in the appendices to this report. The data for the Hot Leg RTD seal are contained in Appendix A and the data for the pressurizer bottom seal are contained in Appendix B.  

6. 1 Hydrostatic Test 

For this test phase, the rupture disk was removed from each autoclave and the accumulators were isolated from the autoclaves with valves. Four trial were performed on the Hot Leg RTD nozzle and two trials were performed on the pressurizer bottom nozzle. The hydrostatic pressure 
requirement was 3,175, + 50, Psig, at ambient temperature. The pressure should not decay by more than 50 Psig. If any decay of more than 50 Psig can not be attributed to leakage from other 
than the test seal, the test would have been considered a failure.  

6.1.1 Hot Leg Mock-up 

For the initial two test trials the autoclave was filled with plain demineralized water.  
The test assembly was vented at the top to allow gases to escape from the autoclave and 
seal regions. The system was sealed after it was filled and vented.  

The first test had a leakage rate of about 150 Psi over 19 minutes. The pressure was released and the autoclave head nut was retorqued to a higher torque value, 120 fl-lb.  
The duration of the second test was 16 minutes, and the pressure decay was 15 Psi, 
within the acceptable limits. Following the second trial, which was initially considered 
successful, the autoclave was drained and refilled with boric acid solution, in 
preparation for the thermal cycle tests.  

During the preparation for the thermal cycle test, some moisture was found in the seal region. After some discussion, it was decided to recheck the tightness of the seal 
assembly and to repeafthe hydrostatic test since'there Was the possibility that the 
moisture was due to a leak that had not been detected following the second hydrostatic 
tests. One 1/2" bolt was found to be less that the 30 ft-lb. torque that was initially 
applied. All of the 1/2 inch bolts were initially retightened to 35 ft-lb. to set the seal, loosened, and retorqued to 30 ft-lb. The hydrostatic test was repeated using the boric 
acid solution in the autoclave. This third test lasted 29 minutes, and the decay was 50 
Psi. While this was within the acceptable limits, it was decided to retorque the autoclave 
head and repeat the test for a longer duration.  

A fourth test was performed, while the pressure was maintained for an extended period, 
of 3 hours. Over this 3 hour period, there was a 100 Psig decay in pressure, but no signs TR-PENG-042, Rev. 00 
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of leakage from the seal area. The seal interface was checked periodically, with strips of 
paper slipped into the mock-up, between the lower flange and the autoclave head. No 
traces of moisture were found and the test was considered successful. (Note that the 
MNSA was never disassembled after the initial assembly pnor to the first hydrostatic 
test and completing thermal cycle test).  

A copy of Data Sheet 2 was completed for each hydrostatic test trial. Copies of these 
data sheets and of the pressure recorder chart are contained in Appendix A.  

6.1.2 Bottom Pressurizer MNSA 

To save some program test time, it was decided to perform this hydrostatic test with the 
boric acid solution required for the thermal cycle test. The first hydrostatic test attempt 
failed at 1,600 Psi. The system was disassembled and it appeared that the Grafoil seal 
ring was not sufficiently compressed_ 

FSME decided to make some modifications to the seal compression collar and to install 
a 0.050 inch thick shim between the compression collar and the Grafoil seal ring. The 
seal was reassembled with a new Grafoil seal ring and the modified components. A 
hydrostatic test was performed at 3,175 Psig, with a duration of 26 minutes, during 
which the pressure decay was less than 50 Psi. The crevices between pressurizer mock
up and seal lower flange were checked for signs of moisture, and none was found.  

A copy of Data Sheet 2 was completed for each test. The test hardware was then 
prepared for the thermal cycle test. Copies of the data sheets and of the pressure 
recorder charts are contained in the Appendix B of this report 

6.2 Thermal Cycle Test 

This test was performed on each assembly following successful completion of the hydrostatic test.  Each autoclave contained ihe 2,200 PPM boric acid solution from the previous hydrostatic tests.  
About 500 milliliters of solution were drained from each system to allow an initial air pocket at the top of each autoclave. The rupture disk was installed, along with vent lines, and accumulator 
lines. The accumulator was precharged with nitrogen gas.  

All heat-up and cool-down rates were in accordance with the operating guidelines, Reference 9.4.  Heat-up of the autoclave was limited to 1507F/hour. Each autoclave was vented from the top 
during the first thermal cycle at between 250"F and 3007F to remove oxygen from the system.  

A total of three (3) thermal cycles were required for each seal assembly. A thermal cycle was 
defined as heating the autoclave from ambient (less than 2007F) to 650F, + 10F, and 

TR-PENG-042, Rev. 00 
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establishing a pressure of 2,500 , + 50, Psig, and then allowing the system to cool to less than 2000F. The elevated temperature/pressure had to be held for at least 60 minutes. The first cycle started from room temperature. The remaining cycles started from where the autoclave cooled 
overnight.  

Pressure indication was not a reliable method to identify leakage while hot. Therefore, visual 
examinations were performed. A mirror was used to look for any steam wisps. (Note: leakage from locations other than the test seal clamp would not have invalidated the test if the integrity of the test seal could have been demonstrated.) Furthermore, residual deposits of boric acid outside of the seal may also have been indications of a leak. There were no observed leaks from either of 
the test components during any of the cycles.  

A copy of Data Sheet 3 was completed for each assembly for each thermal cycle. Copies of the Hot Leg RTD MNSA data sheets and recorder charts are contained in Appendix A. Copies of the pressurizer bottom nozzle MNSA data sheets and recorder charts are contained in Appendix B.  

7.0 POST TEST INSPECTION AND DATA REDUCTION 

At the conclusion of the test, the seal clamps were inspected, disassembled and examined. FSME procedures were followed. Representatives of FSME were present for the disassembly. All seal boundary were examined to determine if any boric acid solution leaked past the seal interfaces. There were no signs of boric acid crystals outside of the seal boundary formed by the Grafoil seal for either assembly.  Therefore, the seal specimens have met the acceptance requirements of Reference 9. 1.  

8.0 DOCUMENTATION AND QUALITY ASSURANCE REQUIREMiENTS 

Quality Assurance, as Design Verification, was required for this program per Reference 9. 1. The requirements were a test procedure, controlled instruments, and a test report as specified in QP 3.6 of 
QPM-l01, Reference 9.3.  

This ieport document presents a description of the test, reports the test environment data, contains references to supporting data, and provides a list of instruments used. Copies of data sheets, recorder charts, and calibration data sheets are included in the appendices of this test report. Transmission of any test records to Quality Records and/or SCE is the responsibility of the Cognizant Engineering Group, 
FSME.  

The data and documentation retention period will be five (5) years after issue of this test report. The original copies of these documents will be retained in the TS Group files for that period. Copies of the test procedure and test report will be sent to the Cognizant Engineer.  

TR-PENG-042, Rev. 00 
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Calibration data for those instruments controlled per Reference 9.5, %wll be stored per the requirements of 
Reference 9-5.  

9.0 REFERENCES 

9.1 Test Request TS070A, Supplements 00 and 01.  

9.2 S-NOME-'WvTR-0007, Rev. 00, Test Requirements for the San Onofre MNSA Clamps for 
Pressurizer Instrument Nozzles and RTD Hot Leg Nozzles.  

9.3 QPM- 101, Revision 01.  

9.4 00000-PENG-006, Rev. 00, Autoclave Operating Guidelines.  

9.5 MISC-PENG-IPQP.007, Rev. 01, Quality Program Plan for Engineering Operations Control of 
Measuring and Test Equipment.  

9.6 Drawing E-MNSA-228,005, Rev. 02, MNSA Autoclave Test Fixtures.  

9.7 Drawing E-MNSA-228,006, Rev. 01, Pressurizer Level Autoclave Assy.  

9.8 Drawing E-MNSA-228,007, Rev. 01, Hot Leg RTD Autoclave Assy.  

9.9 Inter Office Memo PENG-96-501, Assessment of Test Personnel Certificates for 1997 

9.10 S3-NONM-EP-0 124, Rev. 00, Engineering Procedure for the Installation of the Mechanical 
Nozzle Seal Assemblies for SONGS Unit 3.  

9.11 PP-2007241, Rev. 00, Project Plan for MNSA Clamp Analysis and Testing.  
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3 PRESSURLZER I EVEL AUTOCLAVE ASSEMFt Y

2 Top Plate 

3 Upper Flange 
4 Lower Flange 

5 Compression Collar 

6 Packing Retainer 

TR-PENG-042, Rev. 00

7 Split Packing I I Hex Hd Cap Screw, short 
8 Tie Rod 12 Retainer Washer (1/2") 
9 Hex Nut 13 Hex Hd Cap Screw, long 
10 Retainer Washer (3/8") 15 Spacer 

16 Pressure Level Autoclave 
Test Fixture 

Figure 2. Sketch of Pressurizer Bottom Head Seal Arrangement 
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Packing Ring 

Split Packing
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8 Tie Rod 

9 Hex Nut 

10 Retainer Washer (3/8") 
11 Hex Hd Cap Screw 
12 Retainer Washer (1./2") 
13 Hot Leg RTD Autoclave Fixture 

Figure 3. Sketch of Hot Leg RTD Nozzle Seal Arrangement 
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Figure 4. Photograph of Pressurizer Bottom Seal
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Figure 5. Photograph of Hot Leg Rtd Nozzle Seal
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Table I 
List of Test Instruments

System Pressure: 

Honeywell circular recorder.  
Attached to Autoclave 5A.  
Laboratory identification EL-963.  

Model Y702C I(P3)- 134-000-2274.  
Calibrated range 0-3500 Psig,.  

Calibrated 06/02/97 and due 12/02/97.  

System Temperature: Yokogawa strip chart recorder.  

Model HR-1300.  

Calibrated range 0-1000°F.  
Calibrated 03/13/97 and due 09/13/97.  
Laboratory identification CL-0142.

Honeywell circular recorder

Attached to Autoclave 6A.  

Laboratory identification EL-964.  

Model Y702Cl(P3)-134-000-2274.  

Calibrated range 0-3500 Psig.  

Calibrated 06/02/97 and due 12/02197.

Temperature Sensors: Projects Inc. Thermocouples, SST sheathed Type J.  

Attached to Autoclave 5A. Attached to Autoclave 6A.  
Calibrated Range 100F to 700'F. Calibrated Range lOOTF to 700°F.  
Calibrated 05/06/96 and due 12/13/97.* Calibrated 05/07/96 and due 12/10/97.* 
Laboratory identification CL-1018. Laboratory identification CL-1008.  

* The TCs used were TCs that had been previously calibrated and stored for future use. Per Reference 9.5, the 

calibration period can be extended for this type of sensor for the normal calibration period following first use. This 
test was the first use of these devices. Both TCs were calibration checked 06/19/97 and found to meet the accuracy 
requirements of + 57F.

Torque Wrenches: Proto 

Range: 0-250 in-lb.  

Calibrated 04/16/97 and due 04/16/98.  

Laboratory identification: ME-25.

Range: 0-150 ft-lb.  
Calibrated 05/20/97 and due 11/20/97.  

Laboratory identification: CL- 1031.

Copies of the calibration data sheets for the above instruments are contained in Appendix C.

TR-PENG-042, Rev. 00 Page 16 of 17
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Design-Related Testing Checklist 
TEST REPORT 

Document Title: Test Report For MNSA Hydrostatic and 
Thermal Cycle Tests 

Document Number: TR-PENG-042 Revision: 00 

Yes N/A 

I Is the test purpose stated? 

2 Are the test procedures listed? 

3 Are the test results listed? 

4 Is the test request document number included on the test report cover page? 

5 Has the test report been signed and dated by the author? 

6 Has provision been made for approval by the manager of the testing 
organization? 

7 Has provision been made for a statement of acceptance by the Cognizant 
Engineer?

Comments/Remarks:

Reviewed by: 

Karl IL Haslinger 6Y/j17 
Printed NarneSigpxre I Da
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Appendix A 

HOT LEG RTD DATA SHEETS AND CHARTS 

Description Pages 

Assembly Hydrostatic Test Data Sheets A2-A7 
Thermal Cycle Data Sheets A8-AIO 

Pressure Recorder Charts Al l-A13 
Temperature Recorder Charts A14-A16 

Disassembly Data Sheets A17

TR-PENG-042, Rev. 00 Page Al ofrA17
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Data Sheet I 

General Dat Sheet 
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 

Observers: -. g,~J Date: 
6 0

Is this data sheet Continued onto anolher page'? ; Thisispage / of,-3_ 

00000-PENG-036, Rev 00
Page I3of16
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Data Sheet 2 

Hydrostatic Teit Data 

ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 

Seal Tested "A P-E,, Au=oclave ID 

Test Number- Date: r-d/ 7 
Pressure Gauge ID: f Calibrated.4,W 

Calibration Due.  

Observers: I j-.~ 

Time at 3,175 Prig: ,.t Z & 

Leaks observed) Yes ) P''--• -- ,-- bn•jn.g•- ,T or-u ,, r..-. •;-t..  

If yes, explat n . ../ 

OtherComme m 9-

v| 

I / v 

I WZZ 

A *~'~d (~4A ~(.' (

Is this data shce continued onto another page?),A This is page I of 

0000(-PENG-OtO, Rev 0)
FýJgc 14 of k,

TR-PENG-042, Rev. 00 Page .k3 of A 17
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Data Sheet 2 

Hydrostatic Test Data 
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 

Sea] Tested4 
AAutoclave 

LD- 4 Test Number: 
Date.  

Pressure Gauge ID Calibred A 

Calibraion Due:.

Is IIIs data sheet continued onto another page1
e This is page _4 of &.

0000)-PENG-016. Rev 00
Pag 14of If

TR-PENG-042, Rev. 00
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Da2( Sheet I 

General Data Sheet 
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 

Seal Testedi 
Observers-.~~ vdi* s Date: 

/ '/ 

W14y 7K.  

4y: /,0 96 ocl 6,: ' < Pr 5 ot L4r00 

Is this data sheet continued onto another page?,/_.__ This is page of ,',

e0(yy, -P1NG-036, Rcv G0 
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Data Sheet 2 

Hydrosutic Test Data 

ABBIC-E MNSA CLAMP SEAL VERIFICATION TEST 

STested Autoclave ID: 4. e• 7 -,-' .. d ,4 
T est Number- Date: 7'A / 

S~7 

Time at 3.175 Psig& 

Leaksobservedly Yes No 

Ifyes. explain: 4-

4,. p4 /- e

Is this data sheet continued onto anoher page?/._ This is page I of3 

'•()0(0-PUN'(-01,6. Rc,' w0
Ragc I4 of I()

TR-PENG-042, Rev. 00
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Data Sbeet 2 
Hydrostatic Test Data 

ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 
Seal Tested 

Autoclave LD: 
Test Number4 D te z 1 111 F 

Pressure Gauge ID: 
Calibrated

Calibration Due: . -f-

Is tlhis data sheet continued onto another page'.) Al, This is page __7 of J_

OO(Xt).-PENG-0"36 , Rev 00
Page 14 of I(.

TR-PENG-042, Rev. 00

Page A7 of A17



IRef~ Test Request TS070A ABBICOMIBUSTION ENGINEERINiG Project No. 2007241 
I ~PRIMAkRY SYSTEMS

I Ref Test Request TS07OA j ABBICOMBUSTION ENGINEERING Project No 2007241 
Suppl 00 PRIMARY SYSTEMS I

Data Sheet 3 

Thermal Cycle Test Data 

ABBIC-E MNSA CLAMP SEAL VERIFICATION TEST

Time Temperature, Pressre, Visual Obserxvsaons. Leaks Observer 
De& F 1•'ig (1) 

SV 
ly'/o- 6 (e7. cr 0 N _•••o,
/V,__0 c 0 Y? Al.a 4eti5J'~ Us 

.6A'. l 5o 5O /A0 F-" 

l9:._ _ 6S3_.9 500 , Le-k S..  

I UUs Data Sheet I f addixtona comments are nerded.  

Is this data sheet continued onto another pagl _-rJ This is page 1 of" 

OOOO-PENG-010. Rev W Page 15 of It.

TR-PENG-042, Rev. 00

I • s =
I

Page A8 of A17



Ref. Test Request TS070A ABBCOMBUSTION ENGINEERING Project No. 2007241 

1 PRIMARY SYSTEMSI

Ref Test Requesi TS070A AEBBCOMBUSTION ENGINEERING Project No 2001241 
Suppl. 00 PRIMARY SYSTEMS 

Data Sheet 3 

Thermal Cycle Test Data 

ABBIC-E MNSA CLAMP SEAL VERIFICATION TEST 

Sea]S Tesed:a #'l Zeq TP Aulola ID: Tesed 

CceNumber-. 1 Date: 6 lip3 IV? 
Pressure Gauge ID1 96 V Calibrated: 6/I / 9-7 

Calibration Due: /7 

TCID C.L- /008 Calibrated S 714 

Calibration Due 

TC Recorder LD Calibrated.  c:t- O/W,, -3 113 J'r 7 
Calibration Due ?113 J-?97 

Time Temperature, Pressure, Visual Observations, Leaks Observer 

Deg. F Psig (I ) 

06'10 0,.. o f-.  

/'.Oo ;/dog'j. oc . LZea I< 

/ •-5'- 6, 4-4.-o o -L7.L a0 
-7 c~rI.4 .7IOCZ oui'- i._ _ 

6 -Lsf -3 95-00 1 L-J, __ 

1 o--1 o- -560 A/oL.€,, - ,. LA., J( 

I U-e Data Sheet I if additional comments are needed.  

Is this data sheet conunied onto another pa•"
t
? /Jp.' Tlus is p.age I of.  

(10000-PENG-036. Rev 00 Page 15 of I(,

TR-PENG-042, Rev. 00 Page A9 of A 17



f tRequest TS70A BBCO MiBUSTION ENGINEERING Project No 2007241 PRMIARY SYSTEMS I 2 

Ref Test Requev TS070A ABB/COMBUSTION ENGINEERING Project No 2007241 
Suppl. OO PRIMARY SYSTEMS

Data Sheet 3 

Thermal Cycle Test Da(2 
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 

12 -,'b Autoclave ID: 

IDate: /

Is this cdta sheet con:inued onto anolher p.z&'• j T)ls is pae I of__

0000-PENG.036. Rev 00
Page 15of i,

TR-PENG-042, Rev. 00
Page AI0 of A17



s Request TS70A B/COMBUSTION ENGINEERING oject No. 2007241 I J PRIMARY SYSTEMS 0

Pressure Recorder Chart. Units are Psig

TR-PENG-042, Rev. 00
Page All of A17



Ref. Test Request TS070A ABB/COMEBUSTION ENGINEERING Project No. 2007241 
.[ PRIMARY SYSTEMS 

J-

Pressure Recorder Chart. Units are Psig.

TR-PENG-042, Rev. 00
Page A12 of A17



Ref- Test Request TS070A ABB/COMBUSTION ENGINEERING 

PRIMARY SYSTEMS
-oiect No. 2007241

Pressure Recorder Chart. Units are Psig.

TR-PENG-042, Rev. 00
Page A13 of A17
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Ref Test Request TS070A

07 £ 

30,

ABB/COMBUSTION ENGINEERING 
PRIMLARY SYSTEMS

Project No. 2007241 1

4 
1>

Temperature Recorder Chart, 1st RTD Thermal Cycle on channel 6. Temperature in degrees F. Range 0-1000*F.  

TR-PENG-042, Rev. 00 
Page A14 ofAl7
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fRef.. Test Request TS070A j ABBICOMEBUSTION ENGINEERING Prject No. 2007241I I J I7PRIMARY SYSTEMS I
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Ref Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241 
B/CCPRIMARY SYSTEMS Irjc ° 074 

Cog .2, Ft ;r ,, 
J(& 

i W, 

HIM -

.. .. ... tf°- 4 .4 < .'.....  

7 :1 ._.I 

II 

i •i 

TA 

: IH 

J~. 70 T 0 

iif 

, " . -- 

Temperature Recorder Chart, 3rd RTD Thermal Cycle on channel 6. Temperature in degrees F. Range 0-10007F.  

TR-PENGO042, Rev. 00 
Page A 16 of A 17

I



E Rf.estReqestTS00AA-BB/COMBUSTION ENGINEERING Troea N.2074 Ref.ý T e t R e u st T O 7 AP R EI MA R y S Y S T E M S 20 7 4 

Ref Test Request TS07oa, ABB/COM UTO ENGINEERING P~~c No 2007241 

Data Sheet I 

General Data Sheol 
A1313;'C-E MNSA CLAMP SEAL VERIFICATION TEST

Seul Tested /1 I! 67)Dt 

Ob"servers ;J;ýý1- At- Date4~"K.

67,,/I

Is III's data slicet Co...ilnued 0o1t0 another page') A6 Thils is page I or I 

1041 Ii N(,. (I16ý Re, 0(1

I~~ 1I of I(

TR-PENG.042, Rev. 00

Page A17 of A17
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Ref. Test Request TS070A
ABB/COMBUSTION ENGINEERING 

PRIMARY SYSTEMS

PRIMARY SYSTEMS

Project No. 2007241

Appendix B

PRESSURIZER BOTOM NOZZLE DATA SHEETS AND CHARTS 

Description 
Pages Assembly Hydrostatic Test Data Sheets B2-B6 

Thermal Cycle Data Sheets 
B7-B9 

Pressure Recorder Charts B I0-B 12 Temperature Recorder Charts B13-B15 
Disassembly Data Sheets 

B 16 

TR-PENG-042, Rev. 00 
Page BI of B16

m



Ref. Test Request TS070A j ABB/COMBUSTION ENGINEERING Project No. 2007241 

I PRIMARY SYSTEMS

Ref Trsi Requms TS070A ABB/COMBUSTION ENGINEERING Project No 2007241 
Supp] 00 PRIMARY SYSTEMS 

Data Sheet I 

General Data Sheet 

ABB/C-E MNSA CL k SEAL VERIFICATION TEST 

Seal Tested: • 

Observers: X,,-k....• c.k . T,,... ," °Dale

Is this data sheet contunued onto another page? ¶4A This is page / of 

O0000X-PENG.036. Rcv 00 Page I] of 16

TR-PENG-042, Rev. 00 Page B2 of B16

II



LRef. Test Request TS070A AB•/COMBUSTION ENGWEERING Project No. 2007241 ýýi I PRIMARY SYSTEMSII

Ref Test Request TS070A ABB(COMBUSTION ENGIINEERING Project No 2007241 

Suppl. 00 PRIMARY SYSTEMS 

Data Sheet I 

central Data Sheet 
ABB/C-E MNSA CLAMW SEAL VERIFICATION TEST 

Seal Tested: p ' I 
Observers :r F.V.Dae-, (a! i'm4 Da•/.  

"-),'%-&kLAA I""-46f.  

(-4 A - t %1- t- - -s. 1 

Is this d.tz shett continued ono anothtr page• ••_ This is page Lf 

00000-PENG-036. Rev 00 P-i;e 31 of 16

TR-PENG-042, Rev. 00 Pa.ge B3 of B16



Ref Test Request TS070A A-BB/COMBUSTION ENGINEERING Project No. 2007241 
I PRIMARY SYSTEMS 2074] 

Ref Test Request TSO70A ABB/COMBUSTION ENGINEERING j ProJect 
Suppl 00 PRIMARY SYSTEMS 

Data Sheet 2 
Hydrostatic Test Data 

ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST 
Seal Tested: 

Auboclave ID 
Test Number Date. "-A 

Pressure Gauge ID L _ . Calibrated 

Calibration Due 

Observ'er$ 
.~ ........O ..  

TiMe at3.175Psig: 

Other Comments .  

Is this data sheet continued onto another page? t This is page _3 of•3 

000)O0-PENG-036, Rev O0( 
Page 14 or I(, 

TR-PENG-042, Rev. 00 
Page B4 of Bl16



Ref Test Request TSOOA /COMBUSTION ENGINEERiNG Project No. 2007241 

Re( Test Request TS070P% ABBICOMBUSTION ENGINEERING Project No. 2007241 
suppi 00 PRIMARY SYSTEMS 

Data Sheet I 

Ceneral Data Shect 

ABBIC-E MNS& CLAMP SEAL VERIFICATION TEST 

Scat Tested rg c n1 ý.J 
Observers 3' -ue ?L S' 4 Date: 64/5-7 

- I:-~ V 

Is this data 'hee continued onto another page 
7

,e) J This is page I of 

(Ik(9 t ) II N(-.(? I(,, H• %. s (i Pli, I I of 16 

TR-PENG-042, Rev. 00 Page B5 of B16



Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2 f f TsPRIMARY SYSTEMS P

Ref Test Rcquest TS(70A ABB/COMBUSTION ENGINEERING Projct No 2007241 
Suppl 00 PRIMARY SYSTEMS I 

Data Sheet 2 

Hydrostatic Test Data 

ABBIC-E MNSA CLAMP SEAL VERIFICATION TEST 

Seal Tesed. puolv 
ID 

Test Number: Date: 

Pressure Gauge ID Calibrated: L-' L.- ?63• __ __ __ __ _ __r _ ___, 
Cablbralion Due: 

Observers: F- '.,. ak., 4 Tr-tl..  0-<. -A -"• h

Time at 3,175 Psig /,.- s-'-../ f 

If Y es .explai n - 10•-. A )•tN r" -r - 4, c

Other Comments 

23 a A--U A4 e .0 io 4..

Is hits data sheet continued onto another page? i-'# This is page 2.-?-f l.

P;wW 14 of It,
(T)(MN-IGNG-(|6, RRv 00 

TR-PENG-042, Rev. 00
Page B6 of"B316



Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241

Ref Test Request TS070A ABB/COMBUSTION ENGINEERINC Project No 2007241 
Suppl. 00 PRIMARY SYSTEMS 

Data Sheet 3 

Thermal Cycle Test Data 

ABa/C..E MN~SA CLAMP SEAL VERIFICATION TEST 
SeAl Tested: Autoclave ID3 

Cycle Number Date- Z;/'y /q 7 
Pressure Gauge ID: jL--q6 C6li //re 7 

Calibration Due: / / 

TC ID Calibrated: 

_ Cahlmation De , 
TC Recorder ID: Calibrated: 

Calibration Due 

Time Temperature, Presure Visua Observatons. Leaks Observer 

Deg. F Psig (1) 

c-7.,• ,3oo.o 0 ,i s , 

0733I .300.0 0 
/o./o 3 q3.7 3•o, 50•,atAo t.VTes~t ,P 

4o '27 ?. sAoo 500 N5 ,Lep45 

LLLqo 6'7.? ,5oo ;r3.0 Le _J'

A _______ ______ I I -

TR-PENG-042, Rev. 00

I I II

I Use Data Shoee I if additional comments ate needed 

Is (his daLa sheet continued onto another page' ?JO This ispage ( of I 

()0000-PENG-036. Rev 00 Page 15 of I(

Page B7 of B16



Ref Test Request TSO7OA ABB/COMBUSTION ENGINEERING Project No. 2007241 

1 1 ~PRuIMARY SYSTEMSII

Refo Test Reque T5070Aso. O0 .. COM ..STON 0, EN.GI., .N S S E ERINZ•°7 No. 2°X)7241 

Data Sheet 3 

Thermal Cycle Test Data 

ABB•C-E MNSA CLAMP SEAL VERIFICATION TEST 

Seal Tested. O w .- Autoclave ID: 

Cycle Number: rt Date. 6 I/51 q, 
Pressure. FaugelD: -3 Calibr(e ) 

CalbratonDue j 
TC[ID C /1 aibmaedi 

TC RectrderlD. E LD cCam-. librated.  

r - ~Calibration Due 1 3 IT 7 

Time Temperature. Pressure, Visual Observations, Leaks Observer 
_______ De& F psig ()____ 

XO000-P.NG-036. Rev 00 P-,N IS of kh,

TR-PENG-042, Rev. 00 Page B8 of B16



r Ref Test Request TSO
70A I O ENGINEERIN Project No. 2007241 

I PREhIARY SYSTEMS

Ref Test Request TS070A ABBICOMBUSTION ENGINEERING Proied No 2007241 
Suppl. 00 PRIMARY SYSTEMS

Data Sheet 3 

Thermal Cycle Test Data 

ABBIC-E MNSA CLAMP SEAL VERIFICATION TEST

Time Temperature, Pressure, Visual Observations, Leaks Observer 
Deg- F Psig 

_______ 0 JAh Leqpc; ýS,7'~,7 t iV 

6 $ i.-ý 6 V 5_ _ _ _ _ _ _ _o,6 L J -6,':o 6 ( , 2 50o 0 v Le,(,t 

651/.6

I Use Data Sheet I if additional comments are needed.

Is this data sheet coltiiued onto another pager?__ This isp'. ( of/ 

O0000-PFNG-036, Rev 00 

TR-PENG-042, Rev. 00

ge 15 of 1(,

Page B9 of B16
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ý Ref. Test Request TS070A
ABB/COMBUSTION ENGINEERING 

PRIMARY SYSTEMS

Pressure Recorder Chart. Units are Psig
TR-PENG-042, Rev. 00 Page B10 of Bl6

I Prjc No 2074
I



IR Test Request TS070A
ABB/COMIBUSTION ENGINEERING 

PREMLARY SYSTEMS
------ Y-Y--EM

J�i 2 007 24 1

XJ)ON

Pressure Recorder Chart. Units are Psig.

TR-PENG-042, Rev. 00
Page B11 of B16



Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING jProject No. 2007241 
1 1 PRIMARY SYSTEMS I

N

Pressure Recorder Chart. Units are Psig

TR-PENG-042, Rev. 00 Page B12 of Bl6
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Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING 
PRIMARY SYSTEMS 

S: 1 ; F .  10 ,'1.. :1. 811 •It 
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I I ' j r i ,i 
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, I 
I +-*.!i~r~ 

07"7 "-0 ,/- •; i: I " : 

06 47 ' 11 
- .,74 0f ,

0 ~ 2' f---!.

SProject No. 2007241

m 

:i 
:1 

n

"/L

Temperature Recorder Chart, 1st pressurizer bottom nozzle thermal cycle on channel 5.  
Temperature in degrees F. Range 0-1000*F.  

TR-PENG-042, Rev. 00 
Page B13 of Bl6
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Ref. Test Request TS070A

07 

oN 
0...  

4.-,.

ABB/COMBUSTION ENGINEERING 
PRIMARY SYSTEMS

PRIMRY SSTEM
ect No. 2007241

I

Temperature Recorder Chart, 2nd pressurizer bottom nozzle thermal cycle on channel 5.  
Temperature in degrees F. Range 0-1000*F.  

TR-PENG-042, Rev. 00 
Page B14 of B 16
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Re Ts Request TS070A "--
R.sqTOABB/COMBUSTION ENGINEERING Project No. 2007241 P PRIMARY SYSTEMS

He( Tcst Request TS(070At 
su|ypl 00 ABB/COMBUSTION ENGINEERING 

PRIMARY SYSTEMS

PRIMARY SYSTEMS
Project No �Ofl724I

Data Sheet I 

General Data Sheet 
ABB.;C-E MNSA CLAMP SEAL VERIFICATION TEST 

Seal Teslcd . " & ; 

Obaceners 7 14 04AI) 1 r t Date: 6 
TA I'S-74-

-,

Is tIIs data slieet cominued o01o anotller page' do This is page ( of t

lXtlI{i' N{*( 0 (6,. Rev (n0
. I I of Ii,

TR-PENG-042, Rev. 00
Page B16 of B16
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Ref Test Request TS070A
ABB/COMBUSTION ENGINEERING 

PRIMARY SYSTEMS
PRIMARY SYSTEMS Project No. 2007241

Appendix C

CALIBRATION CERTIFICATIONS AND DATA SHEETS 

Description 
Pag( 

Pressure Recorders 
C2-( 

Temperature Recorder 
C4-( 

Thermocouples 
C6-( 

Torque Wrenches 
Cl 0( 

TR-PENG-042, Rev. 00

,s 

:3 

:5 
29 
1ll

Page CI of Cll
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Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241 
PRIMARY SYSTEMS I

............ QUALITY RECORD 

CERTIFICATE OF CALIBRATION 

Instrument r'111c Cilibration Date ( le Z/ 7 
Manufa turer /-/ , 0 ____ Calibration Due Date / 2-__zf 7 
Range .34A Accuracy Calibration Documenti 
Mfg. Serial No. F'-zd'/1 3 - o-- I 1(I Procedure c,,r-F10-T/7 Rev. 4t 
C-E ID No. l- f - I I Manufacturer's Specifications

Test Equipment Used To Perform Calibration: 
Test Equipment Serial or ID No. Test Equipment 

S (-----/ - _ _ _ __-_ _ _ _ _ _
Serial or ID No.

CALIBRATION RESULTS 

Out of Standard 
Tol. Value As Found As Left Out of 

Tol.

4 
4

_ _ _ I _ _ _ I _

CAUBRATION HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST STANDARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANOAROS DO NOT EXIST. AN APPROVED PROCEDURE WPJTTEN IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED ANO THE STANDARDS DOCUMENTED.  

REMARKS.: 

CALIBRATED BY:_ _ _ _ _ _ _ [I -`ACCEPTED I I REJECTED 7 7r.,/J .(•,-k.• 

Testing Services 

TR-PENG-042, Rev. 00 Page C2 of Cl1

(

II

As Found 
As 

Left
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Ref Teest Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241 
PRIMARY SYSTEMS

""'ii
QUALITY RECORD 

CERTIFICATE OF CALIBRATION

Instrument Type c"I' 
Manu, a••uer,.. Clbraion Date 

M..u• ac-urer , Calibration Due Date / ./ 7 
P"¶nqýje ib Accuracy Calibration Document: 
Mfg. Serial No. - 5-770o 6 ['6Y1 Proceaure oeo--r. -i-of-i Rev.  
C C-E ID No. 

I-I-- ' 1 I Manufacturer's Specifications

Test Equipment Used To Perform Calibration: 
Test Equipment Serial or ID No. Test Equipment Serial or ID No.  

CALIBRATION RESULTS standard 
Value As Found As Left Out of Standard As Found As Left Out Of 

Tol. Value of 

-- -- 10 oT 
o- l.  

CALIBRATION HAS BEEN PERFORMED UTILIZING MEASUREMENT IDEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST STANOARDS WHERE SUCH STANDARDS EXIST. W'HERE SUCH STIANDARDS 00 NOT EXIST. AN APPROVED PROC]EDURE WRITTEN IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.  

Testing Services

TR-PENG-042, Rev. 00
Page C3 of C1 I



Ref. Test Request TS070AT-"- CO USONEG ERNG.2024 EfýA-BB/ICOMMBUSTIýON EGNERN 
RfTePRIMARY SYSTEMS 

QUALITY RECORD 
CERTIFICATE OF CALIBRATION 

instrument Type Calibration Date 7 
Manufacturer Y/ Calibration Due Date 7 
Range.- ,,,-. ',- Accuracy No. Calibration Document: 
Mfg. Serial No. [ I Procedure Rev.  C -E ID N o . • Z - O 4 I X1 Manufacturer's Specifications 

Test Equipment Used To Perform Calibration: 
Test Equipment Serial or ID No. Test Equipment Serial or I1 No.  

C 3 

CALIBRATION RESULTS 
Standard As Found As Left Out of Standard As Found As Left Out of Value Tol. Value Tol.  

4- 0 ,o ,,o,9 .6.  

5-o, 2
_ •"• '•*, L_ 

CAUBRATION HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSk-IPS TO NIST STANDARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANDARDS DO NOT EXIST. AN APPROVED PROCEDURE WRITTEN IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.  

REMARKS: 4; ý4f.- - I/C 4, z 

(1/4ACCEPTED I I REJECTED CALIBRATED BY, 

Testing Services 

TR-PENG-042, 
Rev. 00 

Page C4 of C11I
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Ref. Test Request TS070A ABB/COM~BUSTION ENGINEERING Project No- 2007241 

I ~ppjjd&jY SYSTEMS

. . QUALITY RECORD 
CERTIFICATE OF CALIBRATION 

Instiument Type - T,---,,,,-i - Calibration Date - -- ii-Z" 2I/ I i.
Manufacturer *j .Calibration Due Date 

Range .L-Zý -'if Accuracy ._ 11'Z Calibration Document: 0 

Mfg Serial No. A94 i4 s'!,"1 ItI Procedure c•-,,oo - Rev. 00 

C-E ID No. -L -b'Oa I I Manufacturer's Specifications

Test Equipment Used To Perform Calibration: 

Test Equipment Serial or ID No. Test Equipment 

IL - 4S76______ ' JIA
,P 4_5 1 UJ 9 4 & CALIBRATION RESULTS

Standard As Found As Left Out of 
Value , Tol.  

4 -1 

3H r7.o _____, 

•.-, *j.Zt..Z • 
___ ~+k&IziII

+ a

*I- -t

+ a a

Serial or ID No.

.72 -5z, 7q T÷43-'?,

CAUBRATiON HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST 
STANOARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANDARDS DO NOT EXIST. AN APPRtOVED PROCEDURE WRITTEN 
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED

REMARKS. 5~ A~t

[I W-ACCEPTED

TR-PENG-042, Rev. 00

CALIBRATED _Y ___ ____

( I REJECTED

Te.ting Services 

Page C6 of C! I

Standard As Found As Left Out of 
Value Tol.  

___° __ r_ 
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Ref Test Request TSO7OA ABB/COMBUSTION ENGINEERINGp Project No. 2007241 

PRIMARY SYSTEMS 

Uh.. UP i\JUN -ILrhMANIN i 
QUALITY RECORD 

CERTIFICATE OF CALIBRATION 

instrument Type TLrtiaxie/AL T Calibration Date ___1 tf 
Manufacturer e3 i~ 'A _S Calibration Due Date - >,, 

Range /.-iZL Accuracy i_.. Calibration Document: 

Mfg. Serial No. 4i q - /3 Z*fS- [44 Procedure ,u.a---C.-'i--'6? Rev. c.o 

C-E ID No. ., o I I Manufacturer's Specifications 
I 

Test Equipment Used To Perform Calibration: 

Test Equipment Serial or (0 No. Test Equipment Serial or ID No.  

CALIBRATION RESULTS

_____________ I ____________I ____________

CAUBRATION HAS BEEN PERFORMED uTILUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST 
STANDARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANOAROS DO NOT EXIST. AN APPROVED PROCEDURE WRITTEN 
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.

REMARKS: "7-FC..- /1/,1 -

I WACCEPTED I I REJECTED
CALIBRATED BY: FVvaus'oA.' 0

reorig Servfces 

Page C7 of C1 ITR-PENG-042, Rev. 00

Standard As Found As Left Out of 
Value Tol.

Standard As Found As Left Out of 
Value Tol.  

__ -7._ - -o.  
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Ref0 Test Request TS07OA BBICOMBUSTION ENGIEERING oject No. 2007241 1
QUALITY RECORD 

CERTIFICATE OF CALIBRATION 

Instrument Type 77iiy2~. Caltbcation Date -5ý OC 
Manufacturer 0.1 w-f • Calibration Due Date - • 17 
Range Accuracy + J Calibration Oocument,: bf 
Mfg. Serial No. 4Y 4-•a,• o, I Procedure oQvoO CID -, Rev. 00 

C-E (D No. ('"ZA -/o/J' I I Manufacturer's Specifications

,,2 4- 51 L- -194 LQV
CALIBRATION RESULTS

CAUBRATION HAS BEEN PERFORMEO UTnUZING ME.ASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NiST 
STANDARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANOAROS 0D NOT EXIST. AN APPROVEO PROCEDURE WRITTEN 
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED

REMARKS:

i1(I ACCEPTED f I REJECTED 

LRM.:l-.J , - r-

CALIBRATED BY: .""

Tcsiing Servics

TR-PENG-042, Rev. 00

Test Equipment Used To Perform Calibration: 

Test Equipment Serial or I1 No. Test Equipment Serial or ID No.  

3:L - 45__ __ _ __ __ _ 

I- ____1__A

Standard As Found As Left Out of 
Value Tol.  

4-ro

I
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'Ref Test Request TS070A A.BB/COMIBUSTION ENGINEERING I Project No. 2007241 

PRIMARY SYSTEMS 

PI% itli NUN-PERMANENT 
QUALITY RECORD 

CERTIFICATE OF CALIBRATION 

Instrument Type LracAf /,5J Calibration Date !F.±~ :7 
Manufacturer ý214" €s-.S- Calibration Due Date 
Range _;-"-• 6 Accuracy .LSIIZF. Calibration Document: 
Mfg. Serial No. /170-- (0 •L [14" Procedure oiii-___•70--6? Rev. e 
C-E ID No. I Manufacturer's Specifications 

I Test Equipment Used To Perform Calibration: 
Test Equipment Serial or ID No. Test Equipment Serial or I0 No.  

7~wj ,Zfs0,-e- T~ e4 ________ 

Fe~r~ eA -A0-a3

Standlard Value As Found 

8-• 7q,3 

9ý00.  

.0o 0 

-200 -2 9j.,

CALIBRATION RESULTS

As Left
Tol.

Standard 
Value

As Found As Left
Out 

o.  Totl,.

CALIBRATION HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST STANDARDS WHERE SUCH STANDARDS EXIST. WHERE SUCH STANDARDS DO NOT EXIST. AN APPROVED PROCEDURE WRITTEN IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.  

REMARKS: I7-C .,,. . , .JJ

"( VIACCEPTED ( I REJECTED
CALIBRATED BY: r-v- 4,•e,•4 zj-

TR-PENG-042, Rev. 00

Testing Services 
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Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241 
PRIMARY SYSTEMS G 

Quality Plus Inc- Metrology Services

CERTIFICATION OF ACCURACY

CUSTOMER: 
ABB COMBUSTION ENGINEERING 
1000 PROSPECT HILL RD.  
WINDSOR CT 06095 

P.O.#: 44716KP

DATE: 
GAGE TYPE.  

MAKE.  
SER #: 

DATE DUE-

At ,., -9 AoPL~ -//<Y

04/01/97 
TORQUE WRENCH 
PROTO 
#25 
04/01/98

THE FOLLOWING TOQZE WRENCH WAS CALIBRATED PER QUALITY PLUS, INC.  
PIROCIEDUIRE QP-652 WITH A CONTROL DATE OF 03/31/95. IN ACCORDANCE 
WITH QUALITY PLUS, INC. QUALITY MANUAL REV.8, 3-31-95. M&TE USED IS 
TSO 6000. S/N QP223. CALEL ON 3/22'97. N.LS.T. TESTs 821/2571 76-96 
TOLIANCL- +/- 4% IN/LBS:IOCFR21 APPLIES.

ACTUAL RESULTS
AS FOUND 

CALPOINT CLOCKWISE COUNTRCLKWS

50 IN/LBS 

100 IN/LaS 

150 IN/LaS 

200 IN/LBS 

250 IN/LBS

49.50 

98.90 

148.50 

197.60 

246.00

50-50 

100.20 

150.00 

201.20 

250.40

AFTER ADJUSTMENT 
CLOCKWISE COUNTiCLKWS

NO ADJUSTMENTS 
REQUIRED

INSPECTED BY:

GAGE CALIBRATION - FIRST ARTICLE INSPECTION -REPAIRS * GRANITE PLATE RESURFACING • CASTING LAYOUT 
TORQUE CALIBRATION - ON SITE CALIBRATION * PRESSURE GAGE CALIBRATION • CMA CONTRACT INSPECTION 

170 Grove Street - Chicopee MA 01020 - (413) 594-5529 * (413) 594-5596 fax

TR-PENG-042, Rev. 00

,7 Iq
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Ref. Test Request TS070A ABB/COM!BUSTION ENGINEERING Project No. 2007241 
PRIMARY 

SYSTEMS

/1;7 
PRECISION 

INSPECTION, inc.

2 

.. �2f>k�2'

PLYMOUTH INDUSTRIAL PARK 

CORNER C; NAPCO AND CONTAINER DRIVES 

P OD Box 46 

TERRYVILLE. CONNECTICUT 06706 

TELEPHONE 203/1.83-2050

TORQUE CALIBRATION CERTIFICATE

REPORT NUMBER: 2130t-2 

DATE OF CALIBRATION: 5120/97

CUSTOMER: ABB Combustion Engineering 

INSTRUMENT: Torque Wrench, 150 ft/lbs.  

S/N:iCL-1031 MAKE: Proto 153668

PO Number: 45676KP

,-a. .dRATION 
i-• , A-', T E I - " )

CLOCKWISE 20%

INDICATED 
WRENCH TORQUE: 

ACTUAL TORQUE:

30'lbs.  

30'lbs.

PRECENT OF RANGE 
40% 60%

60'lbs.  

60'lbs.

90'lbs.

80%

120'lbs. 150'lbs.

90'Ibs. 120'tbs. 149'lbs.

COUNTERCLOCKWISE 

INDICATED 
WRENCH TORQUE: 

ACTUAL TORQUE: 

PROCEDURE: #32 
TEMPERATURE/HUMIDITY: 68°/4 1 % 

THIS INSTRUMENT WAS CALIBRATED USING MASTER CALIBRATOR 
SERIAL NO. 5217 

CALIBRATED ON 6/17/96 DUE: 6/17/98 

TRACEABLE TO THE NIST THROUGH NIST TEST NO. MMAP 822/LA 

CALIBRATION TECHNICIAN 
Ref. ANSI B107.14 
Ref. Federal Spec. GGG-W-686 

Mil-W-26-497 
Calibration conforms to ANSI Z540-1 
Estimated level of accuracy is t I%

TR-PENG-042, Rev. 00

100%
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