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1.0 INTRODUCTION

The Structural [ntegrity and Testing Group (TS) of CE Nuclear Opeérations (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, (FSME). 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 assembie 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 °F, +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 Page 4 of 17
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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/CENO 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 1 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 Appendix 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 demineralized 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 directi

TR-PENG-042, Rev. 00

on of FSME personnel.
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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 fi-Ib. to set the seal, then loosened and retorqued to

30 fi-1b.

Section 7.2.14:

program and the absence of significant vibration.

[t was not necessary to bend the washer tabs due to the short duration of this test

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 fi-1b.

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: [t 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 THE 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 autociave 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 | 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.L.1 Hot Leg Mock-up

TR-PENG-042, Rev. 00

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 fi-Ib.
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 decidet! to recheck the tightness of the seal
assembly and to repeat the hydrostatic test since there iwas 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-Ib. torque that was initially
applied. All of the 1/2 inch bolts were initially retightened to 35 ft-Ib. to set the seal,
loosened, and retorqued to 30 fi-Ib. 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
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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 prior 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
2 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

TR-PENG-042, Rev. 00

This test was performed on each assembly following successful completion of the hydrostatic test.
Each autoclave contairied the 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 150°F/hour. Each autociave was vented from the top
during the first thermal cycle at between 250°F and 300°F 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 200°F) to 650°F, + 10°F, and
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establishing a pressure of 2,500 , + 50, Psig, and then allowing the system to cool to less than
200°F. 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 REQUIREMENTS

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-101, Reference 9.3.

This report 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 Page 9 of 17
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Calibration data for those instruments controlled per Reference 9.5, will be stored per the requirements of
Reference 9.5.

9.0 REFERENCES

9.1

92

93

94

95

9.6

9.7

9.8

9.9

9.10

9.11

Test Request TSO70A, Supplements 00 and 01.

S-NOME-WTR-0007, Rev. 00, Test Requirements for phe San Onofre MNSA Clamps for
Pressurizer Instrument Nozzles and RTD Hot Leg Nozzles.

QPM-101, Revision 01.
00000-PENG-006, Rev. 00, Autoclave Operating Guidelines.

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

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

Drawing E-MN SA-228,006, Rev. 01, Pressurizer Level Autoclave Assy.

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

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

S3-NOME-EP-0124, Rev. 00, Engineering Procedure for the [nstallation of the Mechanical
Nozzle Seal Assemblies for SONGS Unit 3.

PP-2007241, Rev. 00, Project Plan for MNSA Clamp Analysis and Testing,
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Figure 1. Test Facility Schematic

Page 11 of 17




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

O): RIZER AUT ASSEMBLY
2 Top Plate 7 Split Packing 11 Hex Hd Cap Screw, short
3 Upper Flangs 8 Tie Rod 12 Retainer Washer (1/2”)
4 Lower Flange 9 Hex Nut

13 Hex Hd Cap Screw, long
5 Compression Collar 10 Retainer Washer (3/8™) 15 Spacer

6 Packing Retainer 16 Pressure Level Autoclave

Test Fixture

Figure 2. Sketch of Pressurizer Bottom Head Seal Arrangement
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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 1
List of Test Instruments

System Pressure:

Honeywell circular recorder. Honeywell circular recorder.

Attached to Autoclave SA. Attached to Autoclave 6A.

Laboratory identification EL-963. Laboratory identification EL-964.
Model Y702C1(P3)-134-000-2274. Model Y702C1(P3)-134-000-2274.
Calibrated range 0-3500 Psig. Calibrated range 0-3500 Psig,
Calibrated 06/02/97 and due 12/02/97. 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.

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

Attached to Autoclave SA. Attached to Autoclave 6A.

Calibrated Range L00°F to 700°F. Calibrated Range 100°F 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 + 5°F.

Torque Wrenches: Proto

Range: 0-250 in-lb. T Range: 0-150 fi-1b.
Calibrated 04/16/97 and due 04/16/98. Calibrated 05/20/97 and due 11/20/97.
Laboratory identification: ME-25, Laboratory identification: CL-1031.

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

Document Number:
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Revision: 00

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

N/A
1 Isthe test purpose stated?
2 Are the test procedures listed? i
3 Are the test results listed?
4

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

organization?

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

Engineer?

7 Has provision been made for a statement of acceptance by the Cognizant
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Comments/Remarks:

Reviewed by:

Karl H Haslinger
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Appendix A
HOT LEG RTD DATA SHEETS AND CHARTS

Description
Assembly Hydrostatic Test Data Sheets
Thermal Cycle Data Sheets
Pressure Recorder Charts
Temperature Recorder Charts
Disassembly Data Sheets
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General Data Sheet
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Is this data sheet continued onto another page? A% Thisis pare / of 3

00000-PENG-036, Rev 00

TR-PENG-042, Rev. 00

Page 13 of 16

Page A2 of A17




Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241
PRIMARY SYSTEMS

Rel Test Request TSQ70A ABB/COMBUSTION ENGINEERING Project No 2007241
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Data Sheet 2

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

Seal Tested: Autoclave D
19 L«, RTD éA
Test Nunber; ' Date: G/( ‘/,]
Pressure G. 10 Calibrated:
e Gauge € - 7‘4 1beal 6/01,/f7

ibration Due:
Calibration Due /J.;/ae/ff

Observers: 7. Jewasc s ko, £ Rassars, T Tan,
X. "{‘I‘l‘&

Time at 3,175 Psig:
Frovtrog s fo r2eoas

Leaks observed? Y“CE:)

A <an e .ﬂu L}o«m oY o Ly S e,

Mo UJM /4,1.5.9

If yes, explain:

Other Comments:
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Data Sheet 2
Hydrostatic Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST

Seal Tested: bt Autoctave [D: €4
Test Number: Date:
¢/1e/77
Pressure Gauge ID: Calibrated:
& EL-3¢¢ YAV 4
Calibeation Due;
D i

Observers: ¢ Touw ek, Fhecimm T Turcl

<. *{A—\‘?-Ko{ :

Time a1 3,175 Psig,'!

o M ¢S 4O

Leaks observed? YesyNg>

If yes, explain:

AJMA LMM o /5 agis
</ o

Other Comments:
Tl gl
v SN/ et G4 P 2770 :24«/

ﬂ/é redogis o Kol L

0l lE .

@@M&?&

0t DAA 2 ¥

Vs s o ¥ JAM Ll
v

Is this data sheet continyed

00000-PENG-036, Rev 00
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onto another page? #Jp

This is page é of 3
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241
PRIMARY SYSTEMS
Ref Test Request TSO070A ABB/COMBUSTION ENGINEERING Project No 2007241
Suppl. 00 PRIMARY SYSTEMS
Data Sheet 1

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

Seal Tested:
ot Leg RTT
Observers: .T,Ta..(.bel{ FVAsiapns K.Maryithe.

Gﬂr/?r

sboll bl fgcha it prosves o ¥y NELYH o bl

las H Hod c;«ﬁ bnie oeit ol T o1 foyua f He o 20

Ll ey ofd s T fol Mott Lo D okt thr ef a e

NA cfa fod) b ol 301,4’//; Aesvos o H o wid cnnd

rs,.uﬂvtf_,_:'/lz‘a 2... i/ SS -woME -2 O o/pg 5&/‘4‘?’0((:««4

rastel b widl o fod p/;odl L Lo Drectin LU Ayt
AMM—/& /,//éwqw/,ésrﬂdf

Ll B prydechid Lot ws
(20 H

‘)Jn;%&q"#@‘ qzl Mﬂdw

| fifs7  Shat 7l )t post o
/3 50

/
ﬁafoclﬂvc a7 £95. 5

S“ﬂ.("‘:ns I \'\cvf
14! 10 647.9°

1Y :3n 67 <l§_-o
Yi«o  bUb.g
Y57 £§53. 8

2r355  al 450

Lal7A% M 5*&«»\ /-(.:K')‘ }-{&;

3500 £S5 4 Ne <f;a-« Leass
24%0 ps- _ A

} stea L.c.(llf
}‘470?5% Ne St loaag

2500 g5 g Mo beateo £k [l

Is this data sheet continued onto another page? ywo Thisispage ¢ of 3
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS
Ref Test Request TSOT0A ABB/COMBUSTION ENGINEERING Project No 2007241
Suppi 00 PRIMARY SYSTEMS
Data Sheet 2

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

Seal Tested: hd Lo £FD Autoclave 1D: A
Test Nuniber '3 Date: (Zl_’lf 7

Pressure Gauge 1D. FL 9ca Calibrated: (/}/77

Calibration Due: /);42/?7

Observers: 7.74...“,,.&,1 F.V:Zavf}:’?
s O VP

Time at 3,175 Psig;
fean OF YT W00 Fo OF4¢ AL
Leaks observed? Yes? No , ,

If yes, explain: Ms oud -..J M R 7}7/;//{

Other Comments:
S Selotive & autaclnmes usa 2 doa &, £ Lt wine Al ‘
«ly L—!‘g é/y D/ LJA—E ;/wrﬂa«;l
/L«.L»; codbues Lol o0 m/f:,-ﬂ kil 9.
Aol Litbe v ol ol Mprid Lol b AN
W /-

" TIs'this data sheet continued onto another page? Yius  This is pige 2 o3
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Ref. Test Request TS070A

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

Ref Test Request TSO70A

ABB/COMBUSTION ENGINEERING

Project No. 2007241

Suppl 00 PRIMARY SYSTEMS
Data Sheet 2
Hydrostatic Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST
Scal Tested: Autoclave [D: aA
tht fes RTD
Test Number: A Date: 6/”/;7

Pressure Gauge ID:

te¢-7¢a

Calibrated: [/Z/F7

Calibration Due:/ +/ L/f7

Observers: £, s B Tawec by, F Turse,
e""""zK ez

b ra¥Yi

Time at 3,175 Psig:

ZMoF AF-HAS 4, [/ Hr

Leaks observed? Yes ANgJ

Lo oo 443(0004‘4 Patara Lrs

If yes, explain:

J/L‘J“if'ﬂm«n« clicas —/'\M

Clolid b o0l £ 00 | 030, 0

= W“?Q“J‘%H-Wr

Other Comments:

Le brg s odoclo find) prin Ao 4t ot

K./‘;AI# LALLAL 41A¢M /Z\,M./WW?[‘;-—VM;-’! -

bocond b Mol 8 sk, [,
7 /Wu

- —_—
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS
Ref Test Request TSO70A ABB/COMBUSTION ENCINEERING Project No 2007241
Suppl. 00 PRIMARY SYSTEMS
Data Sheet 3

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

Seal Tested: Hor Len RTINS Autoclave [D: c A
Cycle Number- '7 Date: ¢ // x—/’ 7
Pressure Gauge ID: E1-9¢4 Calibrated: ‘/;/,,7
Calibeation Due:/ 2 /} /f 7
TCID C L foos Calibrated. 5/2/? ¢
TC Recorder ID: 2%2 ol e 1 o2
Ch-orer »/5/67
Calibration Due 4'//3,/57
Time Temperature, Pressure, Visual Observations, Leaks Qobserver
Deg F Psig (N

ofoo ///4 "'//’4 b 1/ ﬂ%
o595 305 <100 | Cpllid 22 ] P e
(3o §4s ¢ 2500 Stas.ag [ hoe s Test? Abfeoks g
1Y:/0 647. 9 2500 Al Leaks g
Ly 30 6950 |34%0 s L aks g
/9. 40 6¥¢. & A4 20 ‘,q, Leois Grf
akts 653. ¢ 4506 Ny Leases [ Qo

1. Use Data Sheet | 1f additional comments are necded.
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ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS

Ref. Test Request TSOT0A

Ref Test Request TSOT0A ABB/COMBUSTION ENCINEERING Project No 2007241

Suppl. 00 PRIMARY SYSTEMS
Data Sheet 3
Thermat Cycle Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST
Seal Tested: 4ot Zeq /07-0 Autoclave |D: SA
Cycle Number: v 2 Date: 6//3 /?_7
Pressure Gauge ID: Fl- 96% Calibrated: 5 /'2 | o=
Calibration Due: /2 /2 /,7
TCID CL- 1008 Calibrated: < /7/ 94
Cal!gi‘j;‘%\ ?_‘iiA.Qm)‘DiruLwH by feafey
TC Recorder {D- Ci- 0/42 Calibrated: 3 //3/1 7
Calibration Due 9//3 /? Y,
Time Temperature, Pressure, Visual Observations, Leaks Observer
Deg. F Psig Q)
06:320 | /99. 5 o) Il op . Mo Lcia. Pg
11100 5¢h.o  laswe Mo Leaks B
11457 14489 [ R4bo | s Lelio N/
2 077 oxI. 4 250c Mo feala e
1A s ! eS¢~ ASovo P bewly I
£3:03 14505 13560 |plefcas: -Syd duadfl | Gog
1. Use Data Sheet | if additional comments are needed.
Is this data sheet continued onto another page? 72 Tlusis page (_ of '_
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Ref. Test Request TS070A

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

Ref Test Request TSO70A

ABB/COMBUSTION ENGINEERING

Project No 2007241

Suppl. 00 PRIMARY SYSTEMS
Data Sheet 3
Thermal Cycle Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST
Seal Tested: Autoclave ID:
est wt Luz 21D utoclave cA
Cycle Number: 3 Date: ‘ / / ¢ 7
- - 7 7
Pressure Gauge ID: FlL-9¢9 Calibrated. é /7.,/9‘ 7
Catibration Due: / 7//1’/;‘7
TCID ibrated:
C A /odf‘ Calibrat ?’/'l{f‘
LT e forh e o 1fids7
TC Recorder ID: Calibrated 7
Ce-0/02 2 fis/s7
Calibration Due ?/’ /57
4
Time Temperature, Pressure, Visual Observations, Leaks Observer
Deg F Psig )
[05°00 | {56 0 M Log k5 Shel oy G4
0930 | 6547 |a400 Stacting L hoyr Test Mons | qugr
09:945 | €565 |asso L Leaks oy
/0 00 §50.3 ASoo Alo Lea k s Qo<
Jo.:i$8 651y 0 Melcaeks Sh 4
/10:3¢ l€47.¢ 2S00 Meteaks Exol fhae fou | oy
7V
. Use Data Sheet | if additiona] comments are needed.
Is this data sheet cortinued onto another pag2? A7 Thig s page _( of__’
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Project No. 2007241
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ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Ref. Test Request TS070A

Eglo e

AL,

_“./..__

Pressure Recorder Chart. Units are Psig.
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Project No. 2007241

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS
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Ref. Test Request TSO70A

Nel
) : DN N “/,00» v, > . ., ..
SN TN . 1000
N\ AY \ " 1O
A o /
. S Pt ,,/ ,
A, ' . /
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Pressure Recorder Chart. Units are Psig.
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ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

3

oject No. 2007241

TR-PENG-042, Rev. 00

MUMICH T ——
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Pressure Recordar Chart. Units are Psig.
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Project No. 2007241
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HERR
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ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Ref. Test Request TSO70A

==z : —
o o =
.- ———e f = e 2 £ 4 e .. —_—-
i - st e——— ‘o —
colas == =t e
bl B bl dnand f . =
: .
N 1 —
- —— A § - .
T | e ol et el
- e e i i i) SO .
—_— L
~ RN BT et oes Sevarn) B o
T i ) T EEEHE I
s N L e} e T T - ot Pl iy ——-
pieatlonssy St sos—— - s -~
o === 1 il e
|I||| o ———— P t —— —_— 1-'l 'l
H—=
pupm—— 0. 4 1 A ~
——- 8 ) o i —— ]
iifenied on. 4 1 -y o
I “!
—— ! x- =
[ Entorad Eetystas boe s -t
. ol bngliy jit="2irq untiusiang ¥ 9 shayngenii Sals
L =N [y Shgunp Sy . b4 vR——
. - Eht T S pone G fnettio: el 3 g
N I e, SR B S BT P Ry
—— —— d. Y SE—— - e ——
. —— —_ - — ] = .Ilgl. P -
pnan 5% Sundylll Suidusiy = r—. . v
—as ] R 4 Pl
PR -4 —— — b - - -
R _ - M =1z -3 T
v e o g —t==1 T —-
- J -

MR R R )
T

LN
R R,

«
=
- SR
. T
———p -L. 4 ]llhnuil%gll
T = e & St - P -
o,..lg = La U..h.uﬁ
] - s
oo - —_—dO

. = £ ==
b JlE - -

. el Ay . o

¥ i S, it Skt IECNNNE BRI SODIEEY BEebe SEEREET (Rt ¥ ol sl A T fatanstenl by

EE el il s B - F==

=0 S Y o hg——f-
B : | 25 faTx

- o= 3
[CRS -1

W iw

2 rw L
VO -

n

e

-

<

re 3

20 =

Temperature Recorder Chart, 1st RTD Thermal Cycle on channel 6. Temperature in degrees F. Range 0-1000°F.
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ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

rmal Cycle on channel 6. Temperature in degrees F. Range 0-1000°F.
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Project No. 2007241

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Ref. Test Request TS070A

T iEiids ool RETAA Ml v
) 1)

1083021113
N 0S1 0cm

3
— A o o)
A= 8. -—
py L T L~ 3 i § s b
- T 1 1~ —— e ¢
o=
- R— - 123 -4 EORCIES [Rpeiutngy Smpdvivy Summnimn) - Ay —_— b o
C — (" 3 —
q TV T T
» >
— N—
¥ .

Cycle on channel 6. Temperature in degrees F. Range 0-1000°F.
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS
Ref Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241
Suppl 00 PRIMARY SYSTEMS
Data Sheet (

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

Scal Tested

Kot Les 7D
Observers' T7 Jocec 3—?.' - fénd-ﬂﬂ,&»‘(ng Date: é/}/f‘7 —I

C,qcé —/—td
Téﬁnﬁm% bocdd ol ate 4
/
Akamgpl. %Wmm/%«wcfyéu Gt
&MMW (—0’” % f//b /144‘}/1/6 LY Ay W%)ué
Aanrss #C0 Crmpress one ollae  Thoie (oar po u,..u-/’«ém»(_
WC’NJ/-L o Fa /404‘4«/“—/% < /r«/wj —/QI‘-LA‘««//‘“‘;?
/&rp{ fL 4«4%4 //A«}/‘GL/L(“MJ /).\/J‘L.(‘/él
ﬂﬂdé,«ﬂ/w-nf w2 :44 M/ZQ’J'/#J e/, ﬂUJL tod
M/‘-Oxéﬂ.u_w.ﬂ LY o Oaain, l’M%
@ZZJZ:,AW/ He anpichos AL BFD Goin bt 77
Mcu /fw-//, 34’(%5’/“///-5427./‘435',«“/4

Pa /%4 %AA‘*J cva@% 7Z/ mL% /ub.{_ﬂm
__cé 6—/"{6/ / /s

7

is ths data sheet continued onto another page? /‘/)_ Tlusispage / of /
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Appendix B

PRESSURIZER BOTTOM NOZZLE DATA SHEETS AND CHARTS
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Thermal Cycle Data Sheets B7-B9
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Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING Project No. 2007241
PRIMARY SYSTEMS
Ref Test Request TSOT0A ABB/COMBUSTION ENGINEERING Project No 2007241
Suppl. 00 PRIMARY SYSTEMS
Data Sheet t
Generat Data Sheet
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST
Seal Tested:
! P resacd ten ?o*fvw 2. d
Observers: J - Ja.;arcja:‘éa FV ﬂa:xm 3 Tursc | Date: 5/0/67 ]

S ln XL ﬂ“»’o\j/é)/gp/ MMW ) -w/ulzwu/;)’
4 L(qu

/w' 7¢0 A o7lo// /J/lu LK oK MJ4A,,4
1(»4‘&.«4 r/t ooy "

hafer b5t Hoald on vee Lo trol LS box LotE

| Lstn €. 22 SI=rrmp- ppomd wto ﬂ@i [j&, fb-,w
e 0t Loen ol 2D, D08 . PLLD o (o DJM,WAM
Lo Mo ol L o S My Loy £alb o e, (Mo §u&4w
Q‘J-;(,.J: L. Ha he f_»;_{!@_ g9 !;é:i“"t“—j £t bt
ladoid oo et Dndee L8 4o ppety ottt 4eoffly
Ll v (rous. wL. Mt Coprene e 0By (ian P‘V(QL
el lougel 00 bt G Mo A Lo g Wa wfz‘a‘_,
Lo oo ool et ol P [/ S

opradicaly, L‘L‘MLL m*‘-—-(moﬁm
cacec M. bipe

T anil o Aioye 00, L srala o0l oy ihatld

a. A 1;&1—.\ r\ga«u«lu To cm..ia.gi-«..,\r«_n‘AA 18, %&o*ﬁu
4 A(«rv‘—llm L Catnay oty (o-o(a

LI&*-—_S*__S;M___\MIM Q-J“ Lot HE 31—
| lba00,0 00 o b 0as,

[s this data sheet continued onta another page? gﬁ_gp Thisispage / of _§ .
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS

Ref Test Request TSO70A ABB/COMBUSTION ENGINEERING Pw;cc{No 2007241
Suppl. 00 PRIMARY SYSTEMS
Data Sheet I

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

Sca‘ .
Tested pt‘e.ssu t4a %uf“mw

Observers: - K¢ dlcy £.V.AAsAm Date: - 7
K Sodagsa o T Turgin o/iv/s;

U1 TWPYIN | PP YIUSUPI WY SNL U7/ S A8 s SRV N
AQA,;A waa\iaa (wgﬂﬁ,_um Dok o 4 P
M(’U-‘-o Om-i Ld . CrnxJ)«xlk‘«~ 4’(4»/1 brltx

WLaeh -\-.swh ?uﬁ:&”u g oy C-fodi. Tlu

X oy a D rerMo»Qa'fJ Wwes ws}a.ﬂﬂ»& 'TL r%ﬁhﬁ:

Jayona @-&UN”‘LDMLW m%«;\!&iwudw—iﬂ

MMM Lj w"ﬁ_‘ﬁ'-LM Lm‘\rufw—:“(»d nm-‘}/e-»a»#

%Mow B A R S |

ko 9l el M«;r Fla grmibs we end) ok M

o Mot

Tl aushe e o up D M b bt Lod S

VB St 2.

{5 this data sheet continued onto another pagc"\;‘g’_ Thisis page _Lof 3
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Ref. Test Request TS070A ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

Rel Test Request TSO70A
Suppl 00

PRIMARY SYSTEMS

ABB/COMBUSTION ENGINEERING Project No. 2007241

Data Sheet 2
Hydrostatic Test Data .
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST

Seal Tested: 3 Autoclave ID:
p/YSS'u/lé(l“ ’gz)#ctv\y A

Test Number:

/ Date: 6//L/77

Pressure Gauge ID

Z l—?(S Calibrated: C/J_/f?

Observers: £. Qossn'*",

Calibeation Due: / L;/ 97/5'7

G -i(:a..-.:' T tus

Time at 3,175 Psig:

Mace

Leaks observed{’Yes DNo y3; /1&0/40.,

If yes, in: .
yes. explain W/A,n\_ ?m/:éwjﬂg cMa.)ﬂ (goa’m,‘,

Other Comments:
Sosbs was diaee 109 Do e T17 Coy.

g;_,c’-m l—oul’L C,;uuprw;.,. (‘)»L-QOV\ }.}DA mc(,gf(-\l(.\_ﬁt_“

Is this data sheet continued onto another page? ﬁo This is page .2 ofl
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Ref. Test Request TSO70A

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

Rel Test Request TSOT0A
Supp! 00

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

Data Sheet |
General Data Sheet

ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST

Seal Tested p((SS.LF [ (guH'\-—w

Observers T Tams e« 2do  f¥lnsa” Date:
s T T etle LR " 6/3/s57

2

WM.J (. c/O Q»«.arw«« QJQMMMGLJ

Cﬂ*«arww C;Uauu T oo Mugd wn Ao (—corqm

c;—ffeduu. E.SMA’ 4o A){M»«d C‘/LA::AA

callan . .00l D

e o /jwﬂ

/,L&A-nc-o\,« qup_—-ﬁdﬁlr

44 M;—A- m wdelt gl b Ar'tVM#-r—'aJ

a Mllq L ihoZe MW MMJ j(—u D,.XJ[«J‘Z

VZ_JLL%W&: LA

7

1< thus data sheet continued onto another page”? tro Tius s page Vor 2
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Ref. Test Request TSO70A

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

Ref Test Request TSOTOA

ABB/COMBUSTION ENGINEERING Project No 2007241

Suppl 00 PRIMARY SYSTEMS
Data Sheet 2
Hydrostatic Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST
Scal Tested: Autoclave [D:
pr'ex.u-'-t\h %.uuw S’A
Test Number: Date:
. €/rfs2
Pressure Gauge ID Calibrated:
& E - 963 /11
Calibration Due:
r1frfs7
Observers: £ usyary T-Toamec tbe, 3. Turtl,
1< A ary,
Time at 3,175 Psig’
Lo 1632 prs 4 /65T

Leaks observed? Yes/ No ,v,é a,\’-&g,Q

{f yes, explain:

See® Lk o3 uu&)utt.,, PET AT SeAhC

Tl MA.QA.“A de.afD arww &lw; Sn.egw-ﬁ-a

2.k,

Q)gaﬂj mAmmmouwm

Other Comments:

314_Qw¢¢ M&mmm@ow"%ishm ,Quj\o—.s

%fh‘-MsM L)JJA‘A&.& ng-l(js—lo—Q

’JI\J b DNAJ( “W&U-ro} D-j‘ Q.mogu-\

///

Lo coidds Howl 0ol ford~ ¥
V4
Is thts data sheet continued onto another page? Mo This is page _Zof _L~
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Ref. Test Request TSO70A

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

ABB/COMBUSTION ENGINEERING

Project No. 2007241

Ref Test Request TS070A
Suppl. 00

PRIMARY SYSTEMS

Data Sheet 3

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

Seal X ! .
Tested 'omx‘“‘.w?‘ U Autoclave (D <« A
:yclc Number: / Date: ér ¢ / G
cssure Gauge ID. Et~961 Calibrated I VLIVA%]
Calibration Due:
: iy
TC ID CL' (d7f' Calibrated: f/{/’ é
- Calttion 0 fee bo Prodoewe o2 ys]57
rder [D: . ‘
ke el-e4 szm‘fd' (e ]s7
Calibration Due q//;/¢7
Time Temperature, Pressure, Visual Obsarvations, Leaks Observer
Deg F Psig m
§28 | 7272.0 o Noleaks hoat oy Yo
0712 300.0 o L Vet P b
0733 200. 0 0 aL‘L Veat or8
W & & LA T
1010 1693.7 | 3500 |Startig Iae Test Aot ™ | g
~
/0:25  1496- X 2500 Mo Llaxks
jo: 4o 6£47.7 A S00 Nol eahsS af
101855 |4¢8. 2 |ASso MelehsS N
i 16989 Bsoo | gl feaks EAX Theor  [ooo

l. Use Data Sheet | if additional comments are needed.

Is this data sheet continued onto another page? ﬁl_o_ This 1s page L# of _’_

(}0000-PENG-036, Rev 00

TR-PENG-042, Rev. 00
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ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

Ref Test Request TSO70A
Suppl 00

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

Data Sheet 3
Thermal Cycle Test Data

ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST

S y
eal Tested: ,;Z’SSUV‘."U'/' 507"{4%»\ 5(‘-( Autoclave [D: 5A
Cycie Number: 2 Date: 6 // 5 /q a
Pressure Gauge 1D: fl-- 763 Calibrated: 6’3—[17
Calibratioa Due:
121 ta 2
TC D CL-loey Calibrated: 5/6/14
Calibeation DuéYt.‘hi«i’.”r/ 3’?77'/ 3/q 7
TC Recorder [D: CLOIY I Calibrated: —3//3(17_,
Time Temperature, Pressure, Visual Observations, Leaks Observer
Deg, F Psig ()]
W 05 04 /18 19 A Leats Heat op .t
7 L4 v
OTleio  1f43.4 12970 | M [eaks Startivg buyrlonlqy,
29 1649294 12475 | Mo leaks
7 v
940 |4472.8 2975 | Meleaks Mo
69 55 6¥3. 2475 | Noltats
o LS
0. /A §¢3. g 2415 No (caks Shot iowzﬂ Q"rg’
1. Use Data Sheet 1 if additional comments are noeded.
Is this data sheet continued onto ancther page? _t)f This s page ‘[_ of/_i
OO000-PENG-036, Rev 00 Page 150f 16

TR-PENG-042, Rev. 00
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ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

Ref Test Request TSO70A
Suppl. 00

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No 2007241

Data Sheet 3
Thermal Cycle Test Data
ABB/C-E MNSA CLAMP SEAL VERIFICATION TEST

icalTested: P/E.Sbur‘."(u- Bq#m\ &1( Autoclave ID: /SA
'ycle Number: 3 Date: 6 /5/7 2
Pressure Gauge ID: f[ - 763 Calibrated: 6/2/‘7 -
Calibration Due:
72/ 2(g7
€ -/ Cllibated: — ¢/¢ [ o ¢

ibration D ST USE
Calibration uebyr}'\k! Fﬂ,g,{'(?

TC Recorder ID: C L.. 0 /g 2 Calibrated: 3// 3 [q?
Calibration Due 9 // 3[?, >
Time Temperature, Pressure, Visual Observations, Leaks Observer
. Deg F Psig %))

Ut 55
o7 Iz O My leaks STact Heel oo | Qo
{300 |692.7 |2Y9%0 s Leans Stacliog lheecRosl g
1548 | 6Y5.6 2500 | Ml cans V.
13:30 16495.% | 2%0 | v | reins i

3145 16820 12510 | 4 Leaks A«

65/.6

1. Use Data Sheet | if additional comments are needed.

d
Is this data sheet continued onto another pagc? f_f_._ This s pags _(,, of

00000-PENG-036, Rev 00

TR-PENG-042, Rev. 00
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Pressure Recorder Chart. Units are Psig
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Pressure Recorder Chart. Units are Psig
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Pressure Recorder Chart. Units are Psig.
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Temperature Recorder Chart, 1st pressurizer bottom nozzle thermal cycle on channel 5.

Temperature in degrees F. Range 0-1000°F.
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cycle on channel 5.

Temperature Recorder Chart, 2nd pressurizer bottom nozzle thermal

Temperature in degrees F. Range 0-1000°F.
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PRIMARY SYSTEMS
Ref Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No 2007241
Suppt 00 PRIMARY SYSTEMS
Data Sheet §

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

ST g st e Botlow Heod ol
Observers T J-Msf%-ko} Fﬂg..«s K. Marye | Date: A /7/57 j

LY oY

{ am¢.&2 .mw_. \xjﬂwsk:ﬁ:;l‘)p‘-f— -L(urma-aa‘,gﬂ( el
14 va/c.uzo{r\-(—;ﬁ: —r{apﬁwww "Zaér’p’é){‘kw
THe /u«/xm»&ww recwrd  TL L WW
it gptis remrv«j 7l “ap

_éfdaj //ZM(, darﬂ(‘rn’v‘-z on /Za C’J"-—wa“"“

Liny ter ‘5«

cllos . T, A/m/z& AL grg it Apen r P %/ﬁxﬂ—u%—q/
Yot nincd Ao el citois oo ot el 2,
A //4«\. MM% «:4,./41/40/ s gl cenet
sz\ /‘fu /'M/‘Mtw M dAA/H/ Lgd o et

e M/Mu%f m,-du/u%é ol il
/4

PZa

9

Is this data sheet continued onio another page? (Jd Thisispage | of {
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Description

Appendix C

Pressure Recorders
Temperature Recorder

Thermocouples
Torque Wrenches
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ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Ref. Test Request TSO70A Project No. 2007241

NN T L

QUALITY RECORD
CERTIFICATE OF CALIBRATION

VIZNL LN

R

I Instrument Type %Vﬁg_/{%fﬁéf@_ Cuahbraton Date _6/02/5_7,__ _ o ‘
( . Mz;\;fa turer éf)u L"*Qﬂ Calibratton Due Date /7—_0271; 7 |

i Range O_SJL“-'/?}; Accuracy E_TQ’Q%H Calibration Dacument: i

i MIg. Senal No. 540l - 38Y H370e§ | ¥1 Procedure caa-&rd-279 Rev. v

i

| C-E ID No. FL-5623 [ | Manufacturer's Specifications |

L

Test Equipment Used To Perform Calibration:
Serial or ID No.
f -/odo

Test Equipment

e longr

Test Equipment Serial or 1D No.

MST g 22/ 24 glio

CALIBRATION RESULTS

Standard Out of Standard
Valos As Found As Left {.’o‘f’ Sgluaer As Found As Left O,;‘;L‘)f
o 0 Y/
w0 | oo /
/000 [ O0 O
) 0 |
A /S /0
Rooo Ro0o
§o0 AS/O
3000 32/0
| 35%0 | 35w0
KX$D O 2570
o O V4

CALIBRATION HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST
STANDARDS WHERE SUCH STANDAROS 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: ﬁméfﬂ _/-,,;J;J&ﬂju«,ﬂ,‘ s 554 /
CALIBRATED 8Y: '%Z

FHLcn [0 Tamecrtad

['/\/ACCEPTED { | REJECTED

Testing Services

TR-PENG-042, Rev. 00 Page C2 of Cl11



Ref. Test Request TSO70A

ABB/COMBUSTION ENGINEERING

PRIMARY SYSTEMS

Project No. 2007241

FAibip

" Instrument Type pff'SS‘uu«

NN PR Fvivisa i L. o

QUALITY RECORD
CERTIFICATE OF CALIBRATION

—— e O - -
‘@é cQM . Colibraton Dat

Man%acluref “'H'L“‘u wLC/

ange ©-Jyuu o4 Accuracy i_Q@L

i Mig. Senal No. [~ 36549700 G
| C-EID No. £ L-94¢
| C—

T

e £Lo2/5

(X| Procedure ¢=oeo—t d-0/9

Calibration Due Date /y ot /% 7 o

Caitbration Document:

I Manufacturer’s Specifications

|
v os |

7

Test Equipment

Test Equipment Used To Perform Calibration:

Serial or ID No. Test Equipment Serial or ID No.
—
7t éa?r, Cf - /040
OIT ¢ &2/ g00a,
7
CALIBRATION RESULTS
Standard (0]
A ut of Standard Qut of
Value s Found As ‘I‘.eft Tol. Value As Found As Left Tol.
o 0 kL.
Teo | asu ]
| (oow 9735 [
l __/feo 1 $f0
Froo oo
| __So° 225

CALIBRATION MAS BEEN PERFORMED UTIU
STANDARDS WHERE SUCH STANDARDS EXIS
N ACCORDANCE WITH THE MANUFACTURE

REMaRKs: Aals 6A

JMM éjA‘/)JAW“H Z

(T ACCEPTED (

TR-PENG-042, Rev. 00

| REJECTED

ZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST
T. WHERE SUCH STANDARDS DO NOT EXIST. AN APPROVED PROCEDURE WRITTEN
R’S RECOMMENOATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.

=
CALIBRATED BY: %/"“//

~ Aassae/ U—[J‘q-<4‘—70—

Testing Services

Page C3 of C11




Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

PRIMARY SYSTEMS
l‘"‘\i;i; INUIN-FERIVEAINE N |
oy QUALITY RECORD ‘

CERTIFICATE OF CALIBRATION

' Instrument Type mrgf.

Calibration Date M€/77

i Manutfacturer z,f,é-urm, o

Calibration Due Date f/Aj,/'f' 7

|
|
|
|

i RangeeZ- seees /= Accuyracy S5 Calibration Document:
ll Mfg. Serial No. [ ] Procedure Rev. ___
N L o7 4 . g —
i ,C ED No. __C 7 ([ X] Manufacturer's Specifications TH 0
f
Test Equipment Used To Perform Calibration:
Test Equipment Serial or ID No. Test Equipment Serial or 1D No.
Loz (a1 _CL 1023
(r s
WIST & ﬁ///;rw'?a,, Erlas4593-¢ 5
CALIBRATION RESULTS
Standard Qut of Standard QOut of
Value As Found As Left Tol. Value As Found» As Left Tol.
¢o Lo, ,M/ﬂm,/ el e\ K Qe

20 /oc, 7 Clax

o e s | / ¢99. ¢

o0 3o G | r (SO./

| Ao doo. Y 3 cse/

o0 SO ) 4 &SP 0
oo 208, / S ¢4q, ya
| Jov 200.3 7 £52.2
§po = / g 6553

\
| S0 Foo, L \\ /

S Ced [000, 7

A S 6se./

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

REMARKS:A-'«"I("0”//;/#4—1;5-,“:;,¢11l*T Booz tocole  Cypfploton pu 2

CALIBRATED BY:

[(/IACCEPTED { 1 REJECTED

Testing Services

TR-PENG-042, Rev. 00
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241
PRIMARY SYSTEMS

[AYLWXRVER o ol n VAVIZ W AVY o AVE
QUALITY RECORD

CERTIFICATE OF CALIBRAT!ON

n
: AP
N1
; W

[ _1]

ar

instrument Type TC - Typg J Catibranon Date -5,/0-) /jé \‘!
Manufacturer -pr\ Y Ld’ 3 Calibration Due Date 4 g
RangeZu_L__F Accuracy £ 4 7€ Calibration Document: % /‘JL
Mftg. Serial No. .Aﬂg__l.l;&__ [X] Procedure O_QM;@‘_"; Rev. OO _

~ C-E ID No. -/00 [ | Manufacturer’'s Specifications

Test Equipment Used To Perform Calibration:
Test Equipment Serial or 1D No. Test Equipment Serial or 1D No.

M}.ﬂ‘ﬂ- T(-G8O

H&L Te-45¢

T Sodel 6t _ PIA

T _£1/a e300y $1/as9057, 252603, 253167, gufr41275-92 55364,

245w’ CALIBRATION RESULTS
Standard Out of Standard Out of
Value As Found As Left Tol. Value As Found As Left Tol.

5o [ 9.5 %

/¢ '“‘6 o
25T | 2498.9 o
3sv | 24¢9.9 U x o~
3s© |[gs5v.C PAI j
SV | ¥vy/.0 e~ o~ L4l
(rb éfb&— “/ b IYJ/
7Co [ 7¢e9 | 1| ~ V

P

3¢5 | d4.0] Il
25 [ 248.9] VY

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

REMARKS: SW_Aq n( 4

CALIBRATED BY% e

Tesung Services

{ %CCEPTED { | REJECTED

TR-PENG-042, Rev. 00 Page C6 of C11
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PRIMARY SYSTEMS

Aibid NUN PERMANEN |
QUALITY RECORD
CERTIFICATE OF CALIBRATION

Instrument Type L ACre. _Lt;:’(gg_ Cahbration Date

Range @«__:.125 v £ Accuracy ;ﬁ..S/-__o'c._
Mfg. Senial No. A4 - /]35O

Calibration Document:

{eA Procedure auss £1D—67  Rev

. /{ q / 77
Manufacturer pru‘, e& 3 Calibration Due Date 4}#_7 /[ S7

. D
C-EIDNo. _¢L=-(0o? (. | Manufacturer’s Specifications
Test Equipment Used To Perform Calibration:
Test Equipment Serial or (D No. Test Equipment Serial or 1D No.
T,//u- Orere Le-efe ‘
TC widlpect CL-70a3
7L wiw 5/5\*:[«[ /‘///4
ST H D47 Pro3

CAUIBRATION RESULTS

Standard Qut of Standard
Value As Found As Lefi Tol. Value

As Found As Left O.;." of
ol.

) 24.5__|as\on

e o j 75_';

2o0a ﬁ(jr?w.\?

S .

Roo Aoo.5~

R ysXeo) SoZ._ 2

€00 6oL, T

_,/_,_,_f—-—
~.\J,‘_\L\

noo 202.8

253 7s7. 4

S

———

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

nemARKs 70 Sl 7 fioded and Becdio canze g
CALIBRATED BY: F.V.{{sssAO
| LWYACCEPTED { 1 REJECTED

lesting Services
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PRIMARY SYSTEMS

Pesee 0wV NN

QUALITY RECORD

CERT!F!CATE OF CALIBRATION

Faivie

Rangez‘« -~ 750 F Accuracy £ 4°F Calibration Document:

Mig. Serial No. A9 <¢-FlofpR (X} Procedure M Rev. OO
C-£ (D No. (4 —So/P { | Manufacturer's Specifications

lnstrument Type 7(. Tvoz J Calibration Oate _._ .. / Z—r
Manufacturer 10""‘11({ Calibration Due Date M X y

13

Test Equipment Used To Perform Calibration:
Test Equipment Serial or iID No. Test Equipment Serial or 1D No.
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CAUBRATION HAS BEEN PERFORMED UTIUZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST
STANDARDS WHERE SUCH STANOAROS EXIST. WHERE SUCK STANDARDS DO NOT EXIST, AN APPROVED PROCEDURE WRITTEN
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.

AEMARKS: SW o2 @ Lipd CF loyr fosln conoy «

CALIBRATED BY: M“""—__—
IXI ACCEPTED [ 1 REJECTED
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Ref. Test Request TS070A

ABB/COMBUSTION ENGINEERING
PRIMARY SYSTEMS

Project No. 2007241

AN AR AP
FAID D

Instrument Type

Manufacturer

Therscaupe Tpe T

ru;ec"s
|

NON-PERMANENT
QUALITY RECORD
CERTIFICATE OF CALIBRATION

Calhibratuon Date

Mtg. Serial No.

Range g‘“_"m}‘Accuracv £.5°F
A9¢- (o T oL

Calibration Document:

)

Calibration Oue Date .[a’ll//q 1/9‘7

[e1 Procedure auao~ E]D-—67

|
|
Rev. oo _ '
|

C-E 10 No. C p—lo1§ [ | Manufacturer’'s Specifications
Test Equipment Used To Perform Calibration:
Test Equipment Serial or 1D No. Test Equipment Serial or ID No.
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TE twiv o Swidel /A
IST ¥ DN 47, POro3
CALIBRATION RESULTS
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CALIBRATION HAS BEEN PERFORME
STANDARDS WHERE SUCH STANDA
IN ACCORDANCE WITH THE MANU

REMARKS: 7¢ Swfd #a-

1
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D UTILIZING MEASUREMENT DEVICES WHICH HAVE KNOWN RELATIONSHIPS TO NIST
RDS EXIST. WHERE SUCH STANDARDS DO NOT EXIST. AN APPROVED PROCEDURE WRITTEN
FACTURER'S RECOMMENOATIONS HAS BEEN USED AND THE STANDARDS DOCUMENTED.
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Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241
PRIMARY SYSTEMS

Qua ity PIUS |nC = Metrology Services

ACCEPTE] -
ATYT & A
CERTIFICATION OF ACCURACY DAl e/
CUSTOMER: : DATE: 04/01/97
ABB COMBUSTION ENGINEERING GAGE TYPE: TORQUE WRENCH
1000 PROSPECT HILL RD. MAKE: PROTO
WINDSOR CT 06095 SER#: #25
P.O.#: 44716KP DAYE DUE: 04/01/98 4
Y
g
THE FOLLOWING TORQUE WRENCH WAS CALIBRATED PER QUALITY PLLS, INC. 6&*
PROCEDURE QP-552 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
TSD €000, $/N QP223, CALB. ON 3/22/97. N.LS.T. TESTS 821/257176-96
TOLERANCE: +/- 4% IN/LBS;10CFR21 APPUIES.

ACTUAL RESULTS
AS FOUND AFTER ADJUSTMENT
CALPOINT CLOCKWISE COUNTRCLKWS CLOCKWISE COUNTRCLKWS
50 IN/LBS 49.50 50.50
100 IN/LBS 98.90 100.20 NO ADJUSTMENTS
REQUIRED
150  IN/LBS 148.50 150.00
200  IN/LBS 197.60 201.20
250  IN/IBS 246.00 250.40

W17
0

GAGE CALIBRATION » FIRST ARTICLE INSPECTION « REPAIRS + GRANITE PLATE RESURFACING * CASTING LAYOUT
TORQUE CALIBRATION * ON SITE CALIBRATION + PRESSURE GAGE CALIERATION « CMM CONTRACT INSPECTION

170 Grove Street » Chicopee MA 01020 « (413) 594-5529 + (413) 594-5596 fax
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PRIMARY SYSTEMS

Ref. Test Request TSO70A ABB/COMBUSTION ENGINEERING Project No. 2007241

TR-PENG-042, Rev. 00

R / ///) l_’/\,_/ PLYMOUTH INDUSTRIAL PARK
g [';:._‘_ o iT - s ///‘,‘/ CORNER OF NAPCO AND CONTAINER DAIVES
. = /. PO. BOX 46
E Rit ==~ ‘/‘;/” TERRYVILLE, CONNEGTICUT 06766
> . TELEPHONE 2037583-2050
PRECISION
INSPECTION, inc. TORQUE CALIBRATION CERTIFICATE
REPORT NUMBER: 21301-2 PO Number: 45676KP
DATE OF CALIBRATION: 5/20/97
CUSTOMER: ABB Combustion Engineering L A.. d RATI ON
INSTRUMENT: Torque Wrench, 150 fulbs. TUEDATEJ=22°5)
S/N:LCL-1031 MAKE: Proto 153668
PRECENT OF RANGE
CLOCKWISE 20% 40% 60% 80% 100%
INDICATED
WRENCH TORQUE: 30°bs. 60’1bs. 9Q0’1bs. 120’1bs. 150°1bs.
ACTUAL TORQUE: 30'1bs. 60°tbs. 90’bs. 120°1bs. 149’1bs.
COUNTERCLOCKWISE
INDICATED
WRENCH TORQUE:
ACTUAL TORQUE:

PROCEDURE: #32 -
TEMPERATURE /HUMIDITY: 68°/41%
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

Chrug T3l in

CALIBRATION TECHNICIAN
Ref. ANSI B107.14
Rel. Federal Spec. GGG-W-686
Mil-W-26497
Calibration coaforms to ANSt Z540-1
Estimated level of accuracyist 1%
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