
NESEEVALLEY AUTHORhlY
CHATTANOOGA, TENNESSEE 37401

~400 Chestnut Street Tower II

June 20, 1985

Director of' Nuclear Reactor Regulation
Attention: Ms. E. Adensam, Chief

Licensing Branch No. ~4
Division of' Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of' the Application of' Docket Nos. 50-390
Tennessee Valley Authority )50-391

During an NRC inspection by H. Phillips at Watts Bar Nuclear Plant on May 3,
1985, TVA committed to document our findings on unmarked bolts on vendor
supplied, skid mounted pumps, the vital battery racks, ~480V reactor MOV boards
and the safety injection pump lB-B top vent flange. Enclosed is an internal TVA
memorandum with attachments which documents our findings.

If you have any questions concerning this matter, please get in touch with

R. H. Shell of may staff at FTs 858-2688.

.Very truly yours,

TENNESSEE VALLEY AUTHORITY

J. A. Domer, Chief
Nuclear Licensing Branch

Swon t gd subs ibed before me
thi ayo 1985

(Notaý, Public
my Commission Expiress

Enclosure
cc: U.S. Nuclear Regulatory Commission (Enclosure)

Region II
Attn: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

8506240346 850620A)I
PDR ADOCK 05000390 )I
A PDR

An Equal Opportunity Employer
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THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE
DIVISION OF DOCUMENT CONTROL. THEY HAVE BEEN
CHARGED 10 YOU FOR A LIMITED TIME PERIOD AND
MUST BE RETURNED TO THE RECORDS FACILITY
BRANCH 016. PLEASE DO NOT SEND DOCUMENTS
CHARGED OUT THROUGH THE MAIL. REMOVAL OF ANY
PAGE(S) FROM DOCUMENT FOR REPRODUCTION MUST
BE REFERRED TO FILE PERSONNEL.

DEADLINE RETURN DATE

RECORDS FACILITY BRANCH



UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY
D S B45 '85 06 11 2 51

TO D. W. Wilson, Site Design Services Manager, Watts Bar Nuclear Plant,
NUC PR

M : J. C. Standifer, Project Manager, Watts Bar Engineering Project,
P-104 SB-K

DATE JUN 111i
SUBJECT: WATTS BAR NUCLEAR PLANT - U.S. NUCLEAR REGULATORY COMMISSION (NRC)

INVESTIGATION FROM APRIL 29 THROUGH MAY 3, 1985, REGARDING CONTROL OF
SMALL BOLTING

Please refer to the exit meeting between Henry Phillips of the NRC and
TVA personnel (R. M. Jessee, E. A. Merrick, and P. V. Guthrie) at
Watts Bar on May 3, 1985.

During the exit meeting, TVA committed to documenting our findings on
the unmarked bolts found on vendor-supplied skid-mounted pumps, the
vital lead acid storage battery racks, the 480V Reactor MOV Boards,
and the Top Pump Vent Flange installed by TVA on Safety Injection
System IB-B. A documentation search was performed to determine the
bolting material specified for the applications in question.
Independently, an in-situ hardness test was performed on the unmarked
bolts installed on vendor-supplied skid-mounted pumps and the vital
lead acid storage battery racks to determine the hardness range of the
bolts. The hardness range obtained was used as a method of verifying
that the specified material was installed as documented.

The eight components in question are listed as follows:

1. Containment Spray Pump - Manufactured by Babcock and Wilcox (B&W)
and purchased through the NSSS contractor, Westinghouse.

2. Component Cooling Water Pump - Manufactured by Delaval and
purchased by TVA.

3. Residual Heat Removal Pump - Manufactured by Ingersoll-Rand and
purchased through the NSSS contractor, Westinghouse.

4. Centrifugal Charging Pump - Manufactured by Pacific Pump and
purchased through the NSSS contractor, Westinghouse.

5. Positive Displacement Pump - Manufactured by Union Pump Company
and purchased through the NSSS contractor, Westinghouse.

6. Vital Lead Acid Storage Battery Racks - Manufactured by GNB
Batteries, Incorporated, and purchased by TVA.

7. 480V Reactor MOV Boards - Manufactured by ITE Imperial and
purchased by TVA.

8. Top Pump Vent Flange Bolts installed by TVA on Safety Injection
*System Pump IB-B.

E15161.01 E
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D. W. Wilson

JUN 111985
WATTS BAR NUCLEAR PLANT - U.S. NUCLEAR REGULATORY COMMISSION (NRC)
INVESTIGATION FROM APRIL 29 THROUGH MAY 3, 1985, REGARDING CONTROL OF
SMALL BOLTING

TVA requested Westinghouse to provide documentation on specified
materials, a description of the Westinghouse procedure to assure
control of unmarked bolting (both by Westinghouse and the subvendor)
to the point of installation in the component, and justification
regarding why other Westinghouse-supplied equipment should not be
inspected at Watts Bar on the pumps they supplied (see attachment 1
for a copy of the letter from John A. Raulston to E. A. Novotnak dated
May 14, 1985, B45 850514 112). In response to TVA's request,
Westinghouse transmitted letter WAT-D-6583 dated June 3, 1985
(attachment 2). WAT-D-6583 references Westinghouse letter WAT-D-5777
dated November 14, 1983 (attachment 3), which provided information on
bolting material and torquing requirements for the centrifugal
charging, safety injection, residual heat removal, and spent fuel pit
cooling pumps and promised information on the containment spray pump
at a later date. Letter WAT-D-6583 identifies an error on the
incorrect labeling of Table IV in letter WAT-D-5777 and transmits
information on the containment spray pump as originally promised.

TVA requested the manufacturers of the components we purchased
directly to supply documentation or certification of the required
bolting material. Attachment 4 is a copy of the documentation sent by
Delaval stating the suspect bolting material for the component cooling
water pump should be either ASTM A449 or ASTM A325, Type I.
Attachment 5 is a copy of the documentation sent by GNB Batteries,
Incorporated, stating the suspect bolting material for the vital lead
acid storage battery racks should be ASTM A307 or equivalent.
Attachment 6 is a copy of documentation sent by ITE Imperial stating
the suspect bolting material for the 480V reactor MOV boards should be
ASTM A307.

In-situ hardness testing, in accordance with attachment 7, was
performed on the vendor-supplied pumps and vital lead acid storage
battery racks containing bolts that were unmarked:

1. The containment spray pump suspect bolts were cleaned during preparation
for hardness testing and found to be marked with three radial lines
indicating ASTM A449 or SAE Grade 5. Documentation received from
Westinghouse in attachment 2 indicates the bolting material should be
ASTM A193 Gr. B7. TVA has generated NCR WBNNEB8510 to cover this
nonconformance and is currently working with Westinghouse to determine
the cause and disposition of the NCR.

E15161.01



D. W. Wilson

.JUN 111985
WATTS BAR NUCLEAR PLANT - U.S. NUCLEAR REGULATORY COMMISSION (NRc)
INVESTIGATION FROM APRIL 29 THROUGH MAY 3, 1985, REGARDING CONTROL OF
SMALL BOLTING

2. The component cooling water pump suspect bolts were cleaned during
preparation for hardness testing and found to be marked with three
radial lines. This marking indicates ASTM A449 or SAE Grade 5
material which corresponds to the certification supplied by
Delaval in attachment 4.

3. Four of the eight motor-hold-down bolts for each unit of the
residual heat removal pumps (LAA and 1BB) were hardness tested in
accordance with attachment 7. Leeb values converted to Brinell
yielded hardness values ranging from 177 to 211 Brinell for the
eight bolts tested. These values all fall within the hardness
requirements for ASTM A307 Grade B bolts (121-212 Brinell).
Attachment 8 gives the raw hardness data taken during testing of
these eight bolts. The hardness test results correspond to the
material documentation supplied by Westinghouse in Table III of
attachment 3.

4. Three speed-reducer bolts and five motor-hold-down bolts were
evaluated for the two centrifugal charging pumps. The observed
hardness range suggested the bolts were of ASTM A325 for the size
range 1/2"-l" (248 to 331 Brinell), although four of the bolts,
speed-reducer NE Bolt 1 and motor-hold-down bolts NE Bolt 1, NW
Bolt 1, and SE Bolt 3, exhibited hardness values below the
required range. It was felt that additional surface preparation
to remove any decarburization would produce satisfactory results.
Two of the lower hardness bolts, speed-reducer NE Bolt 1 and
motor-hold-down NE Bolt 1, were retested after receiving
additional surface preparation and satisfactory results were
recorded. Attachment 9 gives the raw hardness data taken during
testing of the bolts (as noted on the attachment, the speed
reducer NE Bolt 1 and motor-hold-down NE Bolt 1 are reported
utilizing the retested values). Failure of the battery-powered
grinding equipment prevented further evaluation of the two
remaining lower hardness bolts during the retesting operation.
The hardness test results correspond to the material documentation
supplied by Westinghouse in Table I of attachment 3.

E15161 .01



D. W. Wilson

JUN 111985
WATTS BAR NUCLEAR PLANT - U.S. NUCLEAR REGULATORY COMMISSION (NRC)
INVESTIGATION FROM APRIL 29 THROUGH MAY 3, 1985, REGARDING CONTROL OF
SMALL BOLTING

5. Two of the four motor-hold-down bolts on the positive displacement pump
were evaluated and yielded Leeb values of 552 and 567 LD units. These
values converted to Rockwell values of C27 and C29, respectively (273 to
289 Brinell). Ultimate strength correlations yield 133,000 and 142,000
lb/in 2 respectively, indicating these bolts are within the strength
requirements of ASTM A193 Grade B7 bolts. While hardness is not a
requirement of ASTM A193 Grade B7, extensive evaluation at Singleton
Materials Engineering Laboratory has indicated the typical range to be 27
to 33 HRC. Attachment 10 gives the raw hardness data taken during
testing. TVA reviewed Westinghouse Equipment Specification G-952320
(attachment 11) on the positive displacement pumps and determined the
hardness test results correspond to the material documentation listed in
the attachment.

6. Hardness measurements were made on 15 bolts in each vital lead
acid storage battery rack room. The converted hardness values of
the 30 bolts ranged from 193 to 239 Brinell. All values fall
within the hardness limits of ASTM A307 Grade A (121 to 241
Brinell). These results correspond to the specified material
listed in attachment 5. Attachment 12 gives the raw hardness data
taken during testing.

7. The 480V Reactor MOV Boards 1-MCC-213-BlB and B2B, I-MCC-232-1B-B,
and annunciator system cabinets that contained unmarked, 5/16-inch
diameter bolts were determined to be installed by TVA. The
vendor, ITE Imperial, verified by transmittal of attachment 6 that
the bolting material should be ASTM A307 and 5/16-inch diameter.
The ASTM A307 bolting material without identification marking on
the head has been documented as acceptable by NCRs WBN 1602 and
WBN 3372.

8. The 3/4-inch diameter vent flange bolts and nuts were inspected and found
to be marked inconsistently with drawing requirements. An investigation
is being conducted by NUC PR mechanical maintenance personnel, but to
date, an NCR has not been identified. The questionable bolts were
removed by WBNP mechanical maintenance personnel under MR 526555 and were
replaced with material consistent with drawing requirements.

E15161 .01



D. W. Wilson

JUN 1 I~

WATTS BAR NUCLEAR PLANT - U.S. NUCLEAR REGULATORY COMMISSION (NRC)
INVESTIGATION FROM APRIL 29 THROUGH MAY 3, 1985, REGARDING CONTROL OF
SMALL BOLTING

Attachment 13 provides a tabular summary of the investigation results of the
unmarked bolting for the eight components in question.

Attachment 14 gives TVA's position on the control of small diameter
bolting from vendors on a generic basis for Watts Bar Nuclear Plant.

If you have any questions, please contact E. A. Merrick or
C. R. Cantrell at extension 7906.

piginal signed By
-¾.:C.Standifer

J. C. Standifer

JAR:CRC:TU
Attachments
cc (Attachment):

RIMS , SL26 C-K
R. M. Pierce, 9-169 SB-K

*John A. Raulston, WlOC126 C-K--Attn: D. L. Williams

*Please handle according to appropriate procedures established for
dealing with the investigation. H. Phillips (U.S. NRC) was promised a
copy of the results of our evaluation.

Principally prepared by C. R. Cantrell, extension 7906.

E15161 .01



TENNESSEE VALLEY AUTHORITY ATACM-T 1

KNOXVILLE. TENNESSEE 37902

400 West Summit Hill Drive, WlOC126

MAY 14 1985 B45 '850514 112
Westinghouse Electric Corporation
Post Office Box 355
Pittsburgh, Pennsylvania 15230

Attention: Mr. E. A. Novotnak

Gentlemen:

WATTS BAR NUCLEAR PLANT
NUCLEAR STEAM SUPPLY SYSTEMS
CONTRACT 71C62-54114-1
LETTER NO. W-5999

BOLTING MATERIAL FOR VARIOUS PUMPS (205-30) - N3M-2-50

We acknowledge receipt of your letter No. WAT-D-6538 (B45 850508 601).

As discussed with your A. N. MacCrum and our E. A. Merrick and C. R.
Cantrell in Knoxville on May 7, 1985, the NRC investigation at Watts
Bar uncovered a possible programatic concern regarding the manner in
which Westinghouse sub-vendors control their small diameter bolting to
the point of installation. The NRC inspector identified several
components which contained unmarked bolts delivered to the site on
skid-mounted assemblies which require clarification.

Previous conversations between Mr. MacCrum (Westinghouse) and P. G.
loannides (TVA) on this subject resulted in your response via the
referenced letter. While your response presents a broad brush answer
to the questions raised, we question your statement that small bolts
do not require markings, and furthermore, we need additional
information concerning details of your program. Identified on the
enclosure are four bolting applications which require positive
clarification by Westinghouse. Your response should include the
following:

1. The bolting material specified for the applications of concern,
along with those Westinghouse and sub-contractor drawings or
specifications which implement the requirements.

2. A description of the Westinghouse procedure to assure control of
* unmarked bolting both by Westinghouse and the sub-vendors to the

point of installation in the component. One of our concerns is
what action should TVA take when one of these unmarked bolting
materials require replacement. What replacement bolting material
should be used?

E65129.09

An Equal Opportunity Employer



MAY 14 1985

Westinghouse Electric Corporation

3. Westinghouse should, in addition, provide TVA with justification
regarding why other Westinghouse supplied equipment should not beinspected to determine if there are other applications in question
at WBN.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

John A. Raulston
Chief Nuclear Engineer

cc: Westinghouse Electric Corporation
Attention: Mr. J. L. Larkin

Westinghouse Electric Corporation
Attention: Mr. G. W. Yetter

E65129.09



Enclosure 1

Example Bolting Application to be Investigated

Item 1 - Containment Spray Pump (B&W)
Drawing 71-500-149 \ /
Bolts are marked with

Bolts in question identified on item 1 drawing.

Item 2 - RHR Pump - Motor to pump bolts
Drawing C-8X20WDF500 X 9 -C

Bolts in question identified on item 2 drawing.

Item 3 - Centrifugal Changing Pump (Pacific Pump)
Drawing FC-48590

Bolts in question identified on item 3 drawing.

Item 4 - CVCS Pump (Union Pump Co.)
Drawing P-EN742885 A&B

Bolts in question identified on item 4 drawing.

E65129.09



cc: RLMyS, SL26 C-K
Williams, R. G., 650B CUBB-C
Wadewitz, Guenter, Watts Bar Nuclear OC (3)
Standifer, J. C., P-104 SB-K
Pierce, R. M., 104 ESTA-K
Sanders, J. E., W10C148 C-K
Parris, J. L., 116 ESTA-K (2)
Darling, J. P., 1750 CST2- C
Weir, R. C., W10B120 C-K

Ltr No. W-59 AR
Other I.D. 54114-1 to Westinzhouse

E65129.09
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Water Reactor
Divisions
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CC)
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Mr. J. A. Raulston
Chief Nuclear Engineer
TENNESSEE VALLEY AUTHORITY
400 West Summit Hill Drive, WlO C126
Knoxville, TN 37902

TENNESSEE VALLEY AUTHORITY
WATTS BAR NUCLEAR PLANT
UNIT NUMBERS 1 and 2

BOLTING MATERIAL FOR VARIOUS PUMPS (205

Westinghouse
Electric Corporation

Dear Mr. Raulston:

Westinghouse letter WAT-D-5777 previously provided the bolt size, the bolt
material, the bolt torquing requirements and the bolt torquing sequence for
both motor hold down and pump baseplate foundation bolts for the noted pumps.
TVA letter W-5152 requested this information.

Westinghouse has recently reviewed this information and the seismic reports
for the pumps referred to in the above letters and find this data to be
accurate with one exception. The "TABLE IV" information is for the spent fuel
pit cooling pump and not for the containment spray pumps. The containment
spray pump data is attached to this letter although previously transmitted.
We hope this will assist you in answering the NRC questions regarding bolts.

Please also be informed that Westinghouse is still investigating the issue of
motor hold down bolts with respect to the seismic design report call out
versus the actual material lists used by the suppliers in assembling the
pumps. This effort is continuing since in at least one instance (non TVA
pump) the motor hold down bolts identified by a suppliers material list and
the suppliers design requirements were found to be inconsistent. We will
advise you of our findings at a later date.

AiYVX~KCZ (:'27
SENT TO

;J 'iH~3LTThR
\VL? & RM?

RIMS, SL26 C-K

co--

,%w -G ?J

NJ c

...-- .- ,..--

'r~z.~cop,
WAT-D-6583

Nuclear Operalions Division

Box 355
Pittsburgh Pennsylvania 15230

June 3, 1985

TVA Contract No. 71C62-54114-1

S.O. No: WAT/WBT-205

Ref: WAT-D-5777

SQUAD CHiECKS

"-NO ,Vi

;-3o)

ATTAC-MEr 2



WAT-D-6583

If you have any questions or require further information on the data provided
herein, please advise.

Very truly yours,

WESTINGHOUSE ELECTRIC CORPORATION

Edward A. Novotnak, Manager
Tennessee Valley Authority Projects

ANM/bdm/5221 d:l

cc: J. A. Ra-ulston 3LX J
J. Larkin IL
I. R. Williamson IL
R. G. Williams IL
J. W. Hufham IL

Page 2
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ENGINEERING STANDARDS

OMPANY

BOLT TORQUING PROCEDURE

1.0 SCOPE

This procedure covers the requirements for Bolt Torquing utilizing torque
wrenches. Specific contractural torque values will be included on a

drawing in the form of Appendix I.

2.0 TORQUING PROCEDURE (Gasket Joint)

To ensure proper gasket seating the following bolt up procedure must be

followed:

1. Install gasket on the gasket seating surface and bring cover flange

in contact with gasket (when applicable).
2. Install all fasteners, making sure they are free from dirt and grit.

Run up all fasteners finger tight.
Develop the required torque in a minimum of three steps, following
a tightening procedure as recommended in Figure 1. It is important
to make certain that no more than 50% of the required bolt torque
is achieved on the initial set. Once a complete cycle of stressing
has been achieved, it is not necessary to follow the exact bolting
sequence recommended but the general pattern should be followed.

3.0 TORQUING PROCEDURE (0-Ring Joint)
For O-Ring Gasket joints the following bolt up procedure is to be

followed:

1. Install all fasteners, making sure.they are free from dirt ai
2. Run up all fasteners finder tight.
3. Develop the required torque in a minimum of two steps, the e

torquing sequence as shown in Figure 1 need not be followed,
it is recommended that the general sequence be followed.

nd grit.

xact

but

- . -. I ý ,

Put: 2 of 4
Des: 9/6/83
1'J'": 11/11/80
D0. No.:

I M 10176 VIIIwet1 Pl.,•e-
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PUMP COMPANY

ENGINEERING STANDARDS

S... i o f 4
0s 9/6/83

I;. No.:

BOLT TORQUING PROCEDURE

FIGURE 1

BOLTING-UP SEQUENCE

4 BOLT COVER 8 BOLT COVER

16 BOLT COVER 4 BOLT FEET

.... 20 BOLT COVER

(D

12 Rn7.T -rnvrR



APPE\XDI X

To be used in conjunction with Eng. Std. 6.0.4/.. 1 Rev.

DRAYING NO.

dated

PThr Type

Torque Requirements:

Joint Torque Required (ft-lbs)

W'tor to Baseplate_______________

II DRAWN SVPLtUDES

DATE PoMa €W b&.." Wewr
SUM ED' IT -IPIýT or cquin!4 Procediure

CIC'D. aIzsT AS$Y.
ci•-ra a Ir. w..

A"V. 0 NOT SCALI DwEG.ti.

0A.t PAITICULAES 1atv..cTI P P'D of 1N D OUIT - ASI I
tL I

Contract

.ener
E No.



APPENDIX

To be used in conjurction with Eng. Std. 6.0.4/2-1 Rev. 04

MAWING MO. o0-oo0 s5

dated November 6, 1983

5-0178-55179

Westinghouse Electric Corporation

PNnyp l0x14x22 NHSH

Service: Containment Spray Pumps

Totque Pequirements:
elener
" No.

Motor
(1" -

to Baseplate
8 UNC)

Site:

Fastener
Material

ASME SA453 Gr 660
ASME SA194 Gr B6

ASTM A193 .Gr B7

ASTM A193 Gr B7

ASTM AI93 Gr B7

ASHE SA453 Gr 660
ASME SA194 Gr B6

ASTM A193 Gr B7
"ASTM A194 Gr 2H

ASM•E SA453 Gr 660.
ASME SA194 Gr B6

ASME SA193 Cr B7
- ASME SA194 Gr 2H

Joint (Fastener Size)

Backcover-Casing

(1-3/8" - 8 IN)

Outboard Brg. Cvr. - Frame
(3/4" - 10 UNC)

Inboard Brg. Cvr. - Frame
(3/4" - 10 UNC)

Frame*.- Backcover
(1"- 8 INC)

Gland Plate - Backcover
(5/8" - 11 UNC)

Oiler Cooler - Frame
(3/4" - 10 UNG)

Oiler Cooler Cover - Box
(3/4" - 10 UNC)

Pump Casing - Pedestal
(1-3/4" - 8 UN)

Pump Pedestal - Baseplate
(1-3/4" - 8 UN)

Frame Support - Frame
(1" - 8 UNc)

SA193 Gr B7
SA194 Gr 2H

ASTM A193 Gr B7

ASTM A193 Cr B7

Watts Bar, Units 1 and 2.

Torque Required (ft-lbs)

750

60

60

150

60

so

120

1350

8DO

150

220

ate: In addition to the bolting up sequence as shown in Figure 1 of
referenced Engineering Standard, the following also applies:

16 Bolt
Cooler

@ .. ...... ... .

the above

CORWN SUPLE$LDL1 J~yk =rd Tv.'r
UP"RUM sW w*.

_ _ ._ _+ _ _W, D Y o N P _ T or q u i n - P r o c e d r e
PU.T•Y;A.'. 71-600-186

ot 55179 'uv

O NOT SCALE - OWI0. .
I I-1-.--*~.-a '-* . I

I - -
.e ecs ~It*SY - At?! I I "%-'_nno-aaC J2~j

ASHE
ASME

03,"1104

:28, 7230

!62, 5363

164, 5365

!41, 0244
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DATE ...... WAT-D-5777

S.O.
Westinghouse Water Reactor TITLE INFO 'ýTION NuxlearOperations0:vision
Electric Corporation Divisions S.M. Pi/lsBox 3 n5MECH. ! L• "Pittsburgh hPenns"ylvania 15230

November 14, 1983 f.

ELEC. 11 " TVA Contract No. 71C62-54114-1

SE. •,S.O. No: WAT/WBT-205

Mr. J. A. Raulston
Chief Nuclear Engineer
TENNESSEE VALLEY AUTHORITY
400 Commerce Avenue, WlO C126
Knoxville, TN 37902

TENNESSEE VALLEY AUTHORITY
WATTS BAR NUCLEAR PLANT

UNIT NUMBERS I and 2
Safety Related Pumo Motor Alignment and Torquing Information (205-27)

Dear Mr. Raulston:

THe following-information is submitted in reply to your letter W-5152. This
letter requested information on installation and realignment of pump motors.

'Pumps

Centrifugal Charing - Table 1*
Safety Injection - Table II*
Residual Heat Removal - Table III*
Spent Fuel Pit Cooling - Table IV*
Containment Spray - This. date has been requested from the pump supplier and

is promised for January 30, 1984.

Boroc Acid - Torque values for the coupling bolts are given in the coupling
section of the Instruction Manual. No torqueing sequence is
specified but following normal good practice procedures is
sufficient. No other bolts are important for motor-pump
alignment.

* Tables referenced are attached to this letter.



J. A. Raulston

If there are any further concerns, please contact this Project Office at your
convenience.

Very truly yours,

WESTINGHOUSE RIC CORPORATION

. L. Tain, Manager
Tennessee Valley Authority Projects

AM/cm/4277D:1

Attachments

cc: J. A. Raulston, 3L, 3A
J. Larkin, XL
S. A. Moser, UL
R. G. Williams, 1L
L. M. Mills, iL

Page 2



TABLE I

Centrifugal Charging Pumps

Motor Hold Down Bolt Size -- 7/8" 9 NC

Motor Hold Down Bolt Material - ASTM-A-325 (or equivalent)

Motor Hold Down Bolt Torquing Requirement -- 225 feet-lb.

Motor Hold Down Bolt Torquing Sequence -- Bolts should be torqued in an
alternating sequence across the unit, first to 50%, then 100% torque value.

Pump Baseplate Foundation Bolt Size -- 1" 8 NC

Pump Baseplate Foundation Bolt Material -- Steel having a minimum Sy of 36 KSI.

Pump Baseplate Foundation Bolt Torque -- 100 feet-lb.

Pump Baseplate Foundation Bolt Torquing Sequence - Bolts should be torqued in
an alternating sequence across the unit, first to 50%, then 100% torque value.



TABLE II

Safety Injection Pumps

Motor Hold Down Bolt Size - 3/4" 10 NC

Motor Hold Down Bolt Material - ASTM-A-325 (or equivalent)

Motor Hold Down Bolt Torquing Requirement - 175 feet-lb.

Motor Hold Down Bolt Torquing Sequence -- Bolts should be torqued in an

alternating sequence across the unit, first to 50%, then 100% torque value.

Pump Baseplate Foundation Bolt size - 3/4" 10 NC

Pump Baseplate Foundation Bolt Material -- Steel having a minimum Sy of 36 KSI.

Pump Baseplate Foundation Bolt Torque -- 70 feet-lb.

Pump Baseplate Foundation Bolt Torquing Sequence -- Bolts should be torqued inan alternating sequence across the unit, first to 50%, then 100% torque value.



TABLE III

Residual Heat Removal Pumps

Motor Hold Down Bolt Size - 3/4 inch

Motor Hold Down Bolt Material - A307Grade B

Motor Hold Down Bolt Torquing Req. - 47-55 ft/lb.

Motor Hold Down Bolt Torquing Sequence - Alternating sequence across the unit,
first to 33%, then 67%, then 100% torque value.

Pump Baseplate Foundation Bolt Size - 2.0 inch - 8N

Pump Baseplate Foundation Bolt Material - A-193 Grade B7 or equal

Pump Baseplate Foundation Bolt Torque- 240 to 250 ft/lb.

Pump Baseplate Foundation Bolt Torque Seq. - Proceed circumferentially around
unit. First to 33%, then 67%, then 100% Vorque value.



TABLE IV

Containment Spray Pumn September 19, 1983

Pump and Motor Holddown Bolts

Pump Holddown Bolts

Motor Holddown Bolts

Material

A 540B21 C11

A 307

Size (Inch)

1.0

0.625

Torque (Ft-lbs)

1060

59 .

Torque Sequence

W P.O. No. 171761
T/N N229B729
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85. 05/08 10:59 P.01 *4042 TflI P.T[AT• EP/DC
T nsamarica

To: OPERATOR Date Mi .t4

From:

Subject: (If not given on th

Atlanta District Offic'e, (Te~lecopy No:
e"a404-266-9969Le. fo~lowing page)"

. _TVA •' ýoL,),M __ k•,,V•l 600,,or
• kLAV..,, 4.-40. G. -• -7, a .03 -z -7 "luo-f-0Ji~ 4JcL4 q44 1-

p i.. Number of pages attached to tbis cover sheet
.2. Please forward to the addressee at your .lo'cation shown on.

the next page or to:• -•. .M4. Ar4 Q•. -¢wo.•:- 6Si -)
3. Please make photocopies for any others shown -for your

location and deliver.

4, If you have any questions regardlng this transm'ittal,
_please contact the following verifying number.; 404-261-7063.

5. Thank you1,

16 .6r.31, P 71

6V 944-0-ýý
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GNB Batteries Inc. Industrial Battery Division A -TACH-N 5

2010 Cabot Boulevard West
Langhorne. PA 19047 USA

Telephone (215) 750-2600
Cable GOULNATBAT LANGHORNE. PA
TWX. GOULD LAHN 510-667-2056B4 8 0 1 0 1

I• •: •o~o•.. ~o~~z.os•B43 '85 0 510 01 1

May 7, 1985

Tennessee Valley Authority
400 West Summit Hill Drive W8C126
Knoxville, Tennessee 37902
Attn: Mr. Ov w ou F. VJ .- C RN ,. t- e'K C r. 4 l i r •. .

Subject: Vital Lead Acid Storage Battery Racks
Wattsbar Nuclear Plant
TVA Contract #76K3-85763
Gould Order #K-31850 and
TVA Contract #84X8-832101
GNB Order #51 5025

Dear Mr. C t rNDL FR

OThis is to certify that the hardware (bolts, nuts and washers) used
for Class 1E batteries for the Wattsbar Nuclear Plant are manufactured
to meet the requirements of ASTM Grade A.307 or equivalent.

Attached please find a letter from our supplier of these parts.

If you should have any further questions, please do not hesitate to
contact me. 

EC ENCZi 2RA1.CH

Very truly yours,

MAY 10%85

Ramesh H. Desai I in GOut i Nold
Manager, Applications Engineering i J: K -ii I

RHD:dh 
I R

Attachment E, ML.B
-S E - R -S-

* *. A

cc: J. Bucci - GNB - .-
1 -'" ':- i I I_ _ _

5/10/85 - FWC:PAD 
:K . . .

cc: RIMS, SL26 C-K, w/attachment - -
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ASSEMBLY ASTENERS, INCORPORATED
6955 No. Hamlin

CHICAGO PHONE Lincolnwood, Illinois 60646 LINCOLNWOOD PHONE
Area Code 312 A-_,, - 0 2 ,

27,5-5427 lul Frree (Outside Illinois) UU'U - 4Z*5-qZ11 6-a a I&677-4644

TELEX 724389 TELESPAN SKO

March 22, 1984

Legris ManLfacnraring
Route 6, Box 124
KanYkakee, IL 6Q901

VE.NDOR'S CEJIFICATIM OF CJ*4PLIANCE

Re: Order Placed 10-1-77

Attention: Oscar legris

Dear Oscar:

We hereby certify that all materials and or parts in subject orderare in complete conformance with the requireiients of subjectorder and the -requirements of all specificationLs as listed below.

Kegs
Keg
Keg
KegKog

1/2-13
1/2-13
1/2-13
3/2-13
1/2-13

1-1/4
1-3/4
3-1/2
3-3/4
4-1/4

Hex Hd
Hex Hd
Hex lid
Hux HdHexHd

Grade
Grade
Grads
Grade
Grade

Bolt
Bolt
Bolt
Bolt
Bolt

Above manufactured in acCordance with ASIM A307 Grade A Miuiuan
Tensile 60/M PSI.

1 Keg 1/2-13 Hex Nuts

Manufactured in acordance with ASEM A563 Grade A material.

1 Keg 1/2 Madium Split Lockwasher

Manufgctured in accordance with ANSI B 27.1 - dated, 196S.

Sincerely,

t ta'

.IC,

,,*I'~*.-I

'I

4~
(. . I

'C

p.-
.1. *. i

I. *j.~
.1

Y -2

ICC

'~ ~Lf-j~*

*~.,. .,C,*.C~ 'C

~.' *i'.

i

F1. 1rM

PSEP 57Al
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A[TACHMENT 7

TENNESSEE VALLEY AUTHORITY

SINGLETON MATERIALS ENGINEERING LABORATORY

KNOXVILLE. TENNESSEE

Date Adopted: April 1. i185

Date Revised:

Written By:

Reviewed By: P___,__,___ ___

Method:

Revision:

Date Approved:

Approved By:

MET-I -EOUOTIP

_0

HARDNESS TESTING USING THE EQUOTIP TESTER

UNCONTROLLED
COPY



1.0 SCOPE

To establish the method for use of the EQUOTIP metals hardness tester.

2.0 REFERENCES

2.1 Manufacturer's operating instructions for EQUOTIP hardness

tester.

2.2 ASTM E 140 Standard Hardness Conversion Tables for Metals.

3.0 ATTACHMENTS

3.1 Manufacturer's operating instruction for EQUOTIP harndess tester.

3.2 Hardness conversion tables for EQUOTIP measurements.

3.3 Hardness test report.

4.0 GENERAL

4.1 Inspections shall be performed by operators qualified in

accordance with SME-QCP 3, "Qualification/Certification of SME

Testing Personnel."



4.2 The EQUOTIP hardness tester.

4.2.1 The EQUOTIP hardness tester is designed for testing

metallic materials the hardness of which ranges from very

low to very high values. Hardness testing can be

performed directly onsite and in any position. Typical

applications for the EQUOTIP instrument are large, heavy

workpieces which are difficult to access. It is

especially suitable for applications in which static

hardness testing is either not feasible or not economical.

4.2.2 The hardness measurement made by this instrument is a

dynamic method predicated upon the principle of energy

measurement. During a test an impact body, equipped with

a spherically shaped tungsten carbide tip, impacts under a

spring force against the test surface from which it

rebounds. Impact and rebound velocities are measured.

The velocities measured are processed into a hardness

value or "L" number which is displayed on the devicets

digital readout.

4.2.3 The EQUOTIP device is particularly useful for performing

hardness tests on installed equipment or structures; rapid

testing of multiple measuring areas for examining hardness

variations over larger areas; and workpieces for which

the indentation made by the hardness test must be as small

as possible and may not leave sharp edges.

4.2.4 All tests performed in accordance with this instruction

are made with the EQUOTIP hardness tester utilizing the

type "D" impact device.



5.0 PROCEDURE

5.1 Materials

5.1.1 This test is applicable to test specimens having a weight

exceeding 11 pounds and of compact shape. Curved surfaces

to be tested shall exhibit a radius greater than 2 inches

(approximately 50 mm). Surfaces having a radius of

curvature of less than 3.75 inches (approximately 95 mm)

must be tested with the impact device attached to the

small diameter support ring. (Surfaces with radii of

curvature smaller than 2 inches may be tested provided the

impact device is attached to a specialized support ring in

accordance with reference 2.1).

5.1.2 Smaller, lighter samples may be tested provided they are

coupled to a nonyielding support, such as a heavy

baseplate as described in reference 2.1. When the

coupling process is carried out properly there is no

metallic contact between the item to be tested and the

baseplate.

5.1.3 The surface of the material to be tested shall be a

reasonably smooth ground surface. A surface roughness

comparator may be used as an aid in determining adequate

surface-finish. The condition of the surface may also be

affected by heating or cold working which will result in

nonrepresentative hardness readings.



5.1.41 Improperly prepared surfaces can affect the test results

as follows:

1. Excessive surf ace roughness results in lower "L"

values. (The true hardness is greater than the

measured value and a broad variation of individual

measurements is apparent.)

2. Cold-worked sur faces produce excessively large fff

values. (The actual hardness is less than the

measured value.)

5.2 Setup

.5.2.1 Connect the impact device prior to turning on the

instrument switch. When turned on the digital display

will show three zeros and battery indicator will be in

green portion of its scale. (It the three zeros are not

displayed and battery indicator is in red scale, the

batteries are discharged.)

THE FOLLOWING P RECAUTIONS SHALL BE FOLLOWED:

1.* Do not use the device unless the instrument

temperature is above 410 0F (5 0C).

2. Do not take hardness measurements on critical sealing

surfaces.

3. Do not place the cocked impact device against head,

hands, arms, etc, and discharge as serious injury may

result.



5.3 Calibration of the EQUOTIP Device

5.3.1 The EQUOTIP hardness tester contains no adjustments and

therefore only a verification of calibration is necessary.

5.3.2 The calibration verification shall be performed prior to

each day's use, after each 4 hours of operation, and each

time the battries are replaced. (Batteries are replaced

when the indicating meter is out of the green portion or

--its field.)

5.3.3 Calibration verification is determined by examining the

"L" value of the unit's calibration test block provided

with the -instrument and obtaining a measurement. This

value shall be within t 10 units of the specified "L"

value of the calibration test block.

5.3.4 If the deviation from the reference value is greater than

t 12 units, the EQUOTIP device shall no longer be used

and must be returned to the manufacturer for servicing.

5.3.5 For deviations greater than + 6 units but less than or

equal to L 12 units, the unit may still be used, until

servicing is required, provided the measured "L" values

are corrected as follows:

LK = L x LrefjLact



7

where:

LK = the corrected "L" value

L = the "L" value obtained from a test

Lref = the reference "L" from the test block

Lact = the "L"Uvalue obtained during the calibration

verification

5.4 Operation

5.4.1 Allow approximately 5 minutes for instrument ,warmup.

before taking the first measurements. (For all subsequent

measurements, no warmup or waiting is required.)

5.4.2 After selecting an area to be examined, the test shall be

conducted by taking two or three readings. The impact

device shall be moved at least 1/8 inch (3 mm),after each

impact.

5.4.3 Place the impact device on the test surface by hand

holding the device on the surface to be examined. Depress

the charging tube with the other hand until it is in the

cocked and loaded position. (The probe "clicks" when

properly cocked and loaded.) Allow the tube to sw

return to its initial position.

5.4.4 Trigger the impact device by lightly depressing the

release buttonatop the probe. Read the "L" value from

the digital display.



5.5 Evaluation of' Results

5.5.1 A valid test has been obtained when each of' the individual

readings of' the test is within :t 6 units of' the average of'

the measurements taken.

5.5.2 If' the variance within the same measuring area exceeds :h 15

units, check whether the surface of' the specimen has been

adequately ground or whether the sample yields or flexes,

-during the-test impact.

5.5.3 The impact device is calibrated for a vertical impact

direction (impact from top to bottom). For other impact

directions, the measured hardness values (1) must be

corrected in accordance with the table provided in

attachment 3.1. The correction values shall be subtracted

from the measured values.

5.5.4~ The "L" value obtained from the test is a direct hardness

measurement and can be used as such. This permits optimum

utilization of' the high accuracy of' the EQUOTIP method.

5.5.5 With a certain loss of' accuracy,, the "L"' number hardness

value may be converted into equivalent hardness values of'

other measuring systems such as Vickers, Brinell,

Rockwell, "C", etc. Attchment 3.2 provides the necessary

charts-and tables for converting the "L" values obtained

to the various other measuring systems.



6.0 RECORDS AND REPORTS

6.1 Test results shall be documented by means of the report form,

attachment 3.3.

A35137.1
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1. EQUOTIP Designation of the Individual Parts

Fig. 1

2

Electronic Indicator Device
Digital display of hardness
value L
Battery checking Instrument
ON/OFF switch
Connecting socket for
Impact device

Basic Unit D

Contents of carrying case
1 Electronic Indicator device
1 Impact device D with large

support ring
I Small support ring
1 Standard test block D
1 Can of coupling paste
3 Batteries
1 Cleaning brush

. 5 Connecting socket for
EQUdprlnter 10 or
EQUOIImit

6 Cover' for battery holder
7 Suspension eyelet3

Unit G

Contents of darrying case
1 Electron+c indicator device
I Impact device G with large
support ring

1 Small support ring
3 Batterlet
1 Cleaning brush
separately packed:
* Standard test block G

I

0- 6a

7

G

[ .7

D+15

I Loading tube
2 'Guide tube
.3 Coll holder

4 Release button
5: Connecting cable leading tW

Indicator device

D

'6
6a
6b
7

DC

Large support ring
Small support ring
Support ring D+15
Impact body with
spherical test tip of
tungsten carbide

4
2

-- 65

3

0--6

5

1.2 Impact D3vices and Impact Bodies

Figo

4

E
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2.2 EQUOTIP Measuring Method
The hardness measurements carred out with the EQUOTIP hardness tes-
ter Is a dynamic method predicated upon the principle of energy weas-
urement.
(EQUO - Energy-QUOtlent)
During a hardness test, an Impact body, equipped with a spherically
shaped tungsten carbide test tip, Impacts under spring force against the.
test surface from which It rebounds. Impact and rebound velocities are
measured in a contactloss manner at the precise momeht, when the
spherically shaped tungsten carbide test tip Is located approx. 1 mm from
the test surface. This Is accomplished by a permanent magnet built Into
the Impact body which, during the test Impact, travels through a coil. Dur-
Ing the forward and rebound movement, electrical voltages are Induced
which are proportional to the velocities.The measurement values derived
from the Impact and rebound velocities are processed into the hardness
value or number L by the Indicator device,

I

I I

2. EQUOTIP Hardness Tester

The EQUOTIP hardness tester is designed for testing metallic materials
the hardness of which ranges from very low to very high values. Hardness
testing can be performed directly on-site and in any position. Typical
applications for the. EQUOTIP Instrument are large, heavy workpieces
Which are difficult to access. It Is especially suitable for applications In
which static hardness testing is either not feasible or not economical.

2.1 Typical Fields of Application
- Hardness testing of mass-produced parts during manufacturing opera-

tion
- Hardness tests on Installed machines or steel structures
- Rapid testing of multiple measuring areas for examining hardness var-

iations over larger regions
- Control measurement for the rapid determination of a specific thermal

treatment result, e.g. annealed or quenched and tempered
- Workpieces for which the Indentation made by the hardness test must

be as small as possible and may not leave sharp edges, e.g. on rolls or
ground surfaces of machine parts.

For steel and cast steel
Range of the L-value
300-700
300-890
515-890

(E-Modulus approx. 210 000 N/mm9)
equivalent static Indentation hardness
59-450 Brinell (F - 30 D2)
59-940 Vickers
20- 68 Rockwell C

Materials possessing a hardniess greater tha'n 940 HV or 68 HRC, such as
tungsten carbide, should not be tested (destruction of spherical test tip).

7 I

3. Fields cf Application

EQUOTIP Measuring Ranges:

The Impact device D Is the basic Impact unit In the EQUOTIP measuring
system for testing metallic materials. Compared to the other Impact de-
vices, the most universal applicability and the largest number of tables for
converting to hardness values of othermeasuring systems is available for
this type.

With Impact device D and DC:

For steel and cast steel (E-Modulus approx. 210000 N/mm 2)
Range of the L-value Equivalent static indentation hardness
300-700 80-455 Brinell (F - 30 D2)
300-890 80-940 Vlckers
510-890 . 20- 68 Rockwell C

For steel and cast steel (E-Modulus approx. 210 000 Nlmm2)
Range of the L-value Equivalent Shore hardness
500-900 32.5-99.5 Shore

For cast aluminium alloys (E-Modulus approx. 65 000-85 000 N/mm 2)
Range of the L-value Equivalent static Indentation hardness
200-560 30-160 Brlnell (F - 10 D2)
Fields of application for other groups of materials are being continuously
explored. Appropriate conversion values will be worked out and pub-
lished from case to case. The user may also compile Individual conversion
tables for the materials he tests. The corresponding guidelines are con-
tained in Sect. 9.4.
Materials possessing a hardness greater than 940 HV or 68 HRC, such as
tungsten carbide, should not be tested (destruction of spherical test tip).

With Impact device D+15:

kwheiank

t



With Impact device G:
Only for measuring within the Brinell range (90-455HB)

For steel and cast steel
Range of L-Value
300-650

(E-modulus approx. 210 000 N/mm2)
equivalent static hardness
90-455 Brinell (F - 30 D2)

ii

*1

4. Operating the Instrument \

4.1 Indicator Device
- Connect Impact device and turn on Instrument. Three zeros will appear

at the digital display and the battery power Indicator moves Into the
green field.
If the batteries are discharged, no digital display appears and the Indi-
cator will be In the red field. In the event of insdfficlent battery power,
the digital display automatically extinguishes. thus, erroneous meas-
urements due to Insufficiently charged batterids are precluded.

- After turning on the Instrument, wait approx. 5 s6conds before carrying
out the first test. No waiting time Is required for subsequent tests.

- The minimum ambient temperature Is +50C. When storing the Instru-
ment at temperatures below +50C It should be allowed to warm up
sufficiently before It Is placed Into operation.

,

I'

4

Materials possessing a hardness greater than 455 Brinell should not be
tested with this Impact device (loosening of spherical test tip).

4.2 Impact Devices type D, D+15,
and G
Apply Impact device Fig. 3
Place impact device on test sur-
face. The hand holding the device
rests on the workpiece,

Carrying out the charging
movement Fig. 4
Depress charging tube with your
otherhand until contact Isfelt, then
allow It to slowly return to the start-
Ing position. The device Is now

J ready for carrying out the hardness
test.

Triggering the test Impact Fig. 5
Trigger the impact by exerting light
pressure on the release button.
The device must. be pressed

.• exactly perpendicular to the test
surface by means of the coil holder,
I.e. the support rIng must be flush
against the surface of the work-
piece.

- Reading off the hardness
value L Fig. 6
The device Is now Immediately
ready for the next test. The indi-

- cated L-value automatically extin-
guishes with the following test Im-
pact.
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.43 Impact device DC

Carrying out the charging
movement Fig. 7

/ Place loading stick adjacent to test
N area. Plunge face of Impact device

(coil side) over stick and press
* ,down until It roaches the stop posl-i .. tion. The device Is now ready for

operation and the subsequent pro-
cedures are Identical to those for
Impact device type D.

5. Performance of Hardness Tests

5.1 Preparations
a) Prepare surface of the workplece according to the procedures out-

lined In Sect. 7.1.
b) Observe the recommendations In Sect. 7.2 concerning supporting of.

the samples.
c) Carry out the performance check discussed In Sect. 6.1.-

: , 1 2 :

5.2 Hardness Test
a) Operate the Instrument according to Sect. 4.
b) Number of Impacts per measuring area

Each measuring area should be tested by at least 3 to 5 Impacts. Form
an average from the Individual measuring values of the hardness value
L. Do not Impact the same test point more than once.
If the variance within the same measuring area exceeds ± 15 L units,
check whether the surface of the sample has been adequately ground
or whether the sample yields or flexes during the test Impact,

c) Minimum spacing of the Impact points
Impact devices D, DC and D+15 Impact device G

.3 .3*3 3*mm . 4 4 4 4 mm'

p 4

b) Hardness value L as direct hardness measurement
With regard to a certain group of materials, the hardness value L con-
stitutes a direct hardness measure and can be used as such (see Sect,
8.1). This allows optimum utilization of the high accuracy of the
EQUOTIP method.

c) Conversion to hardness values of other methods
With a cartain loss of accuracy, the hardness value Lcan be converted
Into equIvalent hardness values of other measuring systems such as

* Brinell, Vickers, Rockwell C, Shore, etc. See Instructions in Sect. 9 and
corresponding "Conversion Tables" for the type of Impact deviceS used. ''' l'" l

11

5.3 Evaluation
a) Impact Direction

The Impact device Is calibrated for vertical Impact direction (Impact
from top to bottom). For other Impact directions, the measured hard-
ness values L must be corrected In accordance with the following
table. The correction values must be subtracted from the L-value.

Correction values for other Impact directions

Meas- Impact devices D and DC Impact devIce 0+15 Impact dovice G
urod - - - -

L-valuo_ I

200
250 7 14 23 33 8 16 28 41 12 19
300 6 13 22 31 7 14 26 39 11 18
350 6 12 20 20 7 14 25 37 11 17
400 6 12 19 27 7 13 24 35 10 16
450 5 11 18 25 B 13 23 33 2 5 10 15
500 5 10 17 24 6 12 21 31 9 14
550 5 10 16 22 6 12 20 29 9 13

4 g 15 20 5 II 19 28 8 12
650 4 8 14 19 5 '10 18 28 8 11
700 4 8 13 18 5 10 17 25
760 3 7 12 17 4 9 18 23
0oo 3 6 11 "1 4 9 15 22

650 3 6 10 15 4 8 14 21
goo 2 5 9 14 3 7 13 20 - -



6. Performance Check and Maintenance of the Instrument

8.1 Performance Check
The Performance Check controls the mechanical and electronic func-
tions of the Impact device and the Indicator unit. It Is accomplished by
measuring the hardness value L of the standard test block appiicable to
the particular type of Impact device (see Sect. 12).
Carrying out the Performance Check:
- Clean an impact device according to Sect. 6.2
- Perform an Impact test on standard test block. As a rule, 1 or 2 test Im-

pacts are sufficient. The distance between Impact location and outer
edge of the standard test block should measure at least 5rmm.

- Read off hardness value L and compare with reference L-value. The In-
strument operates properly if each measured L-value falls within the
reference range.

If the deviation from the reference L-value exceeds ±1:2 Lunits, the Instru-
ment should no longer be used and must be returned to the manufacturer
for servicing. With smaller deviations, the L-value can be corrected, until
the next service, according to the following formula:

Lk - L Lrof
Lactual

Lk - corrected L-value
L - read-off L-value during testing a sample;
Lref - reference value from standard test block'
Lectual - actual value when carrying out measurement operation at

the test block
Frequency of Conducting Operational Tests
a) Test Instrument is used continuously: .

- at least once per day
- the latest after 1000 Impacts .

b) Test Instrument Is used periodically: * ; ' .

- before and after conducting a test series
6.2 Maintenance of the Impact Device L
The device does not require any particularcare oth rthan periodic clean-..
Ing of the Impact body and the guide tube afterperforming approximately ' *

1000-2000 tests.
During cleaning, the following procedures need to be observed:
- Unscrew support ring and remove Impact body from guide tube
- Clean off any dirt and metallic dust from the impact body and the

spherical tip . .
- Clean guide tube with the special brush provided
- Do not apply oil to any parts of thd Impact device

12

I' Rt - Roughness depth (DIN 4762)
R, - Average roughness value (Germany)
CLA - Centre line-average value (Great Britain)
AA - Arithmetical average (USA)
N7, N9 - Roughness classification according to ISOIR 1302
When preparing the surface, please observe that the condition of the ma-
terial may be affected (e.g. due to heating or cold working). As a con-
sequence, the hardness Is also Influenced. If the surface Is Inadequately
prepared, the measuring results can be affected as follows:
- Excessive surface roughness results In lower L-values (the true hard-

ness Is greater than Indicated), and broad variations of individual
moasuruments.

- Cold-worked surfaces produce excessively large L-values (the actual
hardness Is less. than measured).

*' 7.2 Supporting the Samples during Testing
For samples weighing more than 5kg (more than 20kg'ln the case of
typo G) and of compact shape, no particular precautions are necessary.
For samples weighing less than 5kg (less than 20 kg In the case of type G),
the following must to be observed:
Despite the low mass of the Impact body and low Impact energy, a rela-
tively large Impact force of short duration Is generated when the Impact
body hits the measuring surface (max. approx, 900 N fordevice 0, DC, and

• D+15, or max. approx. 2500 N for type G). Smaller and lighter samples or
workpleces yield or flex under this force, producing L-values which are
too small and of excessively large variation. Even with big or heavy work-
pieces It is possible for thin-wall regions or thinner protruding parts to

* yield upor. Impact. Depending on the frequency of the resilient yielding

13
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7. Treatment of Samples

7.1 Prepartlion of the Surface
The samples must feature a metallic smooth, ground surface, In order to
eliminate erroneous measurements brought about by coarse grinding or
lathe scoring. The roughness of the finished surface should not exceed
the following values:

Impact device types

Rough.Jess depth D, DC, and D+15 G
R1 10 Pm 30 jim

RA- CLA - AA 2 pm (-N7) 7 pm (-N9)



action, the measured L-value may be too small or too large. In many situe-
, tions, potential problems can be chocked In the following manner:

a) Samples having a unit weight of 2-5 kg (5-15 kg for device G) and also
for heavier samples with protruding parts or thin walls shouid be placed
on a solid support In such a manner that they do not move or flex during
the test Impact.

b) Samples having a unit weight of less than 2 kg (less than 5 kg for device
G) should be rigidly "coupled" with a non-yielding support such as a
heavy base plate. Clamping in a vice Is of no value, since the samples
become exposed to stress and because complete rigidity Is never at-
tained. As a rule, the measured L-values would be too small and show
excessive variations.
For coupling purposes, a thin layer of coupling paste Is to be applied to
the contact surface of the sample. Subsequently, the sarople should
be firmly pressed against the surface of the base plate by moving it
with a circular motion (mutual rubbing of the mating surfaces). The
coupling process has been carried out properly, If there Is still no me-
tallic contact between the parts. During testing, the Impact occurs so
quickly that the thin layer does not have time to yield. The sample and
the support behave as If they were absolutely rigidly Interconnected.
For the coupling operation, the following prerequisites must be ful-
filled:
- The contact surface of the sample and the surface of the base plate

must be flat, plane parallel and ground.
- The direction of the test Impact must be perpendicular to the

coupled surface.
- The samples should have a shape as compact as possible and, must

weigh at least 100 grams (500 g for device G) and have a thickness of
at least 5mm (10mm for device G).

I.,

Proper Coupling:
Proper coupling requires a little experience. Insufficiently coupled sam-
pies produce large variations of Individual measurements, L-values which
are too low and the operation Is characterized by a rattling noise upon Im-,
pact of the test tip,
Even with well-coupled samples, Individual measuring values tend to vary

14

I'
more and the deviation Is larger when converting to static Indentation
hardness values than Would be the case with heavier workpieces.

The following Illustrations show the coupling and testing of a probe with a
base plate.

Application of the coupling paste
(as thin as possible) Fig. 10

Mutual rubbing of both parts while
firmly pressing the sample against
*the base plate Fig. 11

/

Testing Fig. 12

A particular advantage of coupling
Is the possibility of obtaining a very
uniform, rigid connection between
the sample and the support, totally
eliminating stresses at the sample
surface. The resulting variation In
measured values Is very low.

~15
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L.

Impact device types D, D+15, and DC
Impact device type G

R > 30mm
R > 50rpm

7.3 Samples with Curved Surfaces
Impact testers only work properly, if the Impact body has a certain posi-
tion in the guide tube at the moment of Impacting the test surface,
In the normal position, automatically present when testing flat and con-
vex-cylindrical samples (such as round samples), the spherical test tip Is
located exactly at the end of the guide tube.
However, when testing spherically or cylindrically shaped concave sur-
faces, the impact body remains further within the guide tube or protrudes
further therefrom. Thus, with such types of curved surfaces, It Is to be ob-
served that the radii of curvature do not drop below the values Indicated in
Fig. 13.
Strongly curved surfaces should always be tested with the small support
ring.

Fig. 13

For Impact devises D, DC, and D+115, special support rings are available to
accommodate smaller radii on convex orconcave surfaces (see page 26).

* I

8. Special Characteristics of the EQUOTIP
Measuring Method

8.1 Hardness Value L
The measure of hardness used In the EQUOTIP method Is the hardness
value L. This value Is the quotient obtained by dividing the rebound volo-

* city VR by the impact velocity VA, multiplied by a factor of 1000. The term L-
value Is named after the Inventor of this measuring principle, Dipl.-Ing.
Dietmar Leeb.

L - 1000 -R
VA

Since the Impact velocity remains constant for a given impact direction,
this value Is proportional to the rebound velocity. The rebound velocity
increases with the material hardness. In principle, the hardness value L
rises with Increasing hardness of the material tested.
The measuring value Is Influenced not only by the hardnets or strength,
but also by the modulus of elasticity as well as the elastic limit respec-
tively yield point. The hardness value L, therefore, constitutes a
characteristic value of both plastic and elastic behavior of the material,
since both factors are automatically measured conjointly.
Regarding the elastic properties, the Influence of the E-modulus Is of par-
ticular Importance. With materials of the same static hardness but
different magnitude of the E-modulus, those having a smaller E-modulus
will characteristically produce a larger L-value. For Instance, a steel sam-
ple (E-modulus about 210 000 N/mm 2) with a Brinell hardness of 150, pos-
sesses an L-value of 416 (impact device D) while an aluminium sample (E-
modulus about 70 000 N/mM2) also with a Brinell hardness of 150, has an
L-value of 542 (impact device D).
Since the "elastic properties" differ from one material to another, the
hardness value L only represents direct measure of hardness, If it is relat-

Fr ed to a certain group of materials.
Generally speaking, the hardness value L can only be compared to a limit-
ed extent with conventional static Indentation hardness values. In con-
trast to the EQUOTIP method, only the predominantly plastic properties
are measured by static hardness testing systems.
By grouping the different types of metals In terms of their E-modulus,
alloying and treatment, It is possible to develop highly usable conversion
curves for converting the hardness values or numbers for use In practical
work.

I=.=
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' The model DC Is not equipped with a load-
ing tube, since It is loaded with a separate
loading stick,

Fig. 14

1 Loading tube
2 Guide tube
3 Coil holder with coil
4 Release button
5 Connecting cable leading to the

Indicator device
6 Large support ring
6a Small support ring
7 Impact body
8 Spherical test tip
9 Impact spring

10 Loading spring
11 Catch chuck
12 Material to be tested

The device should not be disassembled,
otherwise misadjustments In the spring sys-
tem and the transmitter will occur.

Use of support rings
Large ring: for all standard situations
Smallring: for more exact placement of the

Individual Impacts and for test-
Ing strongly curved surfaces
(see Sect. 7.3).

EQUOTIP Indicator Device
Battery set
Operating time of battery set

at 200C
Operating temperature
Printer connection
DlmonsInns
Weight

A

Impact Devices
Mass of impact body
Impact energy
Diameter of spherical
test tip
Diameter of Impact device
Length of Impact device
Material of spherical test tip

3 single 1.5 V batteries

approx. 50 hours
+50C to +500 C

245x112mm
approx. 900g Incl. batteries

g
Nmm

D, DC
5.5

11.0

D+115
7.8

11.0

mm 3.0 3.0
mm 20 20
mm 1501185 165
tungsten carbide,
hardness approx. 1600 HV

G
20.0
90.0

5.0
30

250

q

8.3 Technical Specifications for EQUOTIP Hardness Testers
Measuring Accuracy (see also Section 9.2)
a) When using the hardness value L as the direct hardness number

-average measurement deviation of the L-value with repetitive Indi-
vidual measurements at the same test location:
max.± 4 L units throughout the entire measuring range (±0,5% tela,

4tive to L - 800)
b) When converting the hardness value L into static Indentation hard-

ness numbers (01B3 HV, or HRC)
- mean conversion deviation depending on measuring range and

static method: ±3% to ±15%
c) When converting hardness value L Into Shore hardness

- mean conversion deviation depending on measuring range: ±11.5%
to ±4.5%

8.2 Schematic Design of the Impact Devices D, DC*, D+15 and G.
Status at the moment of triggering the Impact
(impact spring stressed) 4



9. Conversion between L-Values and other Hardness
Numbers

0.1 Conversion Tables
For comparison between hardness value L and hardness numbers of
other systems such as Brinell, Vickers, Rockwell C, etc., conversion
curves and tables have been compiled. In order to develop these compar-
ative values, a large number of standard test blocks (according to DIN
51303-1975 and JIS 7731-1976) were tested with the EQUOTIP method,
followed by tests with other hardness measuring methods. The measur-
Ing data obtained were processed into conversion tables using the
method of least squares (non-linear regression).

9.2 Conversion Deviations
The conversion deviation Is the variance resulting from the comparison of
measuring values observed with different hardness testing methods. It
Includes 2 components. The major share Is caused by the fact that there Is
no clear physical relationship between the various methods. The second
component results from the circumstance that the comparison of hard-
ness values (e.g. L-value and Brinell) also Includes the measuring devia-
tion of the method being compared to.
Therefore, a conversion between hardness values contains Inaccuracies
from the outset. This applies not only to conversion of the L-value Into
static indentation hardness values, but also for converting from one static
hardness measuring method to another.The converslon deviations (±HB,
±HV, etc.) Indicated In the "conversion tables" represent "standard
deviations", I.e. 68% of all materials tested to date fellwithin the specified
variance range.

0.3 Deviation from Conversion Values
Deviations from the values In the conversion table can occur with the
following steel qualities.
High-Alloyed Steels
- All austenite steels :
- In high-speed tool steels, hotwork steels, and ledeburite chromium

steels (group of high-carbon cold-work steels), the hard materials em-
bedded in the matrix (ledeburite tungsten carbide e.g. type M7C3 and
M6C) cause a local Increase of the E-modulus, resulting In L-values
which are actually too low. A typical representative of this group Is the
tool steel for cold work X210Cr12 (Material No. 1.2080) containing 2.1% C
and 12% Cr.

Cold Work-Hardened Steels
- Drawn and In part also rolled steels frequently lead to exessively high L-

values due to the pronounced cold-worked regions near the surface
which simulate higher than actual hardness. Such steels should always
be tested over their entire cross-section.

* IMagnetic Steels
When testing magnetic materials, the velocity transmitter In the impact
body Is briefly Influenced by their magnetic field. Therefore, slight de-
vlations of the measured L-values may occur.

Surface-Hardened Steels
* - Surface-hardened steels and especially case-hardened steels pro-

duce L-values which are too low because of their soft core. Layer
I thicknesses measuring exceeding 0.8 mm do not Influence the L-value.i - By establishing plant-internal conversion curves according to Sect. 9.4,

the testing of surface-hardened steels may nevertheless be possible.
9.4 Setup of Plant-Internal Conversion Curves
For the special situations mentioned In Sect. 9.3, or when testing mate-
rials for which no generally applicable conversion tables are available, the
user can develop Individual conversion tables.
When developing conversion curves, the following points must be ob-
served:

The sample surface must be prepared very carefully.
- if possible, samples should be of a size which makes coupling to a sup-

* . port bae unnecessary.
- The correct readout of the EQUOTIP hardness tester Is to be checked
!-against the standard test block for each test series.
- The function of the static hardness testing machines and the correct

optical evaluation of the Indentations is to be checked for each test
series, with the aid of standard test blocks of corresponding measuring

- range.
Only such hardness values should be correlated which are directly de-
rived from Immediate proximity to the relevant measuring area. To ob-
tain a pairof comparative values, always form a mean value from at least

*. 10 to 15 L-values and 3 static Indentation hardness values.



Example:
3 measurements Brinell
3 x 5 measurements EQUOTIP
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10. Fault Diagnosis

Indication

0•

0 j micorrelation pair

0 Fig. 15

* ~I 4

Possible RemedyCause

No digital readout - dead batteries
-batteries

Improperly poled
-no contact at correct defect

negative battery pole
- no battery In holder
- Indicator device

too cold :, •

(temp. <+50C) warm up device
Digital display does - poor cable contact plug In cable com-
not move or cable broken pletely, or even pos-

sibly replace cable
- the tested material

Is extremely
homogenous

No impact occurs - impact body Is not
or Improperly
located In the correct defect

Impact device
- Impact body does service the catch

not release or chuck or reease
cannot be loaded mechanismn

Marked deviation of
Individual L-values or
L-values constantly
too low

* L-values at the
standard test block
cpnstantly too low

I.

I
measuring area prepare sample
Inadequately according to
prepared Section 7.1
the tested material
Is extremely Inhomo-
genous or porous ..,:

- sample Is Insuffi- support sa.-.ple ..
clently supported,. according to

Section 7.2

- sample exhibits
large local hard-
ness differences
e.g. at the transition
from the welding
seam to the base
material

- Impact direction Please see
has been changed corrections for
between the other impact
Individual Impacts directions

- Impact device
contaminated

spherical test tip
cracked (e.g. due
to impact against
tungsten carbide)
support ring does

* not have rubber

clean impact device
according to
Section 6.2
replace Impact
body

replace support
ring

pad
L-values at the spherical test tip replace Impact
standard test block flattened (impact body
constantly too hIgh against tungsten

carbide, wear)
standard test block replace standard
damaged or full of test block
Indentations

If .**



* 11. Notation of Hardness Values

To avoid confusion between:
- L-values measured with different Impact devices (different conversion

tables are applicable for each Impact device type)
- Hardness values of other measuring methods converted from the L-

value and those measured dlrectly by the respective system, the fol-
lowing form of notation Is recommended:

a) for L-Values
The letter Identifying the Impact de vice used In establishing the meas-
urements Is used as a suffix to the L-value
LD, LD+ls, LG
Example: Lo - 760 (- L-value measured with Impact device type D)

b) L-values converted Into values of other measuring methods
The converted hardness value Is suffixed with an L, together with the
letter identifying the Impact device used in the original measurement
HBLD HVLD HRCLo HSLO
HBLD+1s HVLo+is HRCLD+i5
HBLo

I.

Fi iL - 575+6
•(LD-- 615±6)

Reference
L-value

HB 5/760 - 345±8

Brinell
comparative measurement

Examples:
(Lo+s - 402) <-
(LD - 770) -<

HBLo+is- 125 Or 125 HBLD+i•
HSLD - 74.2 or 74.2 HSLo

J.

12. Standard Test Blocks

Standard Test Block D (weight 2.7 kg)
The L-value, together with the suffix
follows;

Internal
manufacturing
number

Lo-- 840±I6

Reference
L-value

D, Is Inscribed on this block @s

HV 100 - 782±15

Vickers,
comparative mbasurcment

I. I. •. i

This block Is primarily destined for use with Impact device G, for which
the upper value Is applicable.
The value In parentheses applies to Impact devices D and DC, provided
they are only used within the Brinoll range. For checking these devices
throughout their entire measuring range (up to L- 900 or940 HV), the test
block D must be used.
Densely impacted test blocks cannot be restored by grinding. Reason:
through grinding, the original hardness Is altered in an uneven and uncon-
trollable manner. Therefore, the test block can neither be callbrated for a
new mean value nor for an acceptable ±: tolerance.

13. System Accessories

Forspecial test applications, the following system accessories have been
developed:
EQUOprinter 10
Immediately prints Individual measurement values and forms a mean
value. Correction factors (impact device type, Impact.direction) are auto-
matically processed when applicable.

24
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This block Is destined for use with Impact devices D, DC, and D+15. If the
measurements fall within the reference value, the Impact device and Indi-
cator unit operate properly throughout the entire measuring range.
- The block must be removed from the carrying case and placed on a

solid, firm base prior to testing.
- The Impact device type G (only applicable within the Brinell range up to

455 HB) must not be tested on this block because It is far too hard
(approx. 800 HV). This would result In damage to the spherical test tip.

Standard Test Block G (weight 6.5 kg)
Two dIfferen' L-values together with the suffix G and D are Inscribed on
this block as shown In the following example:

G 2.80

internal
manufacturing
number



EQUIPMENT SPECIFICATION DETAILS WESTINGHOUSE ELECTRIC CORPORATION

NUCLEAR ENERGY SYSTEMS
"M 5464?A

4.3.3 Carbon steel used for the pressure retaining parts shall be ASME Grade
with the following requirements:

a. A fine grade melting practice shall be used in the steel
making process and this fact shall be recorded in the
certified test report of each heat.

b. The carbon steel shall be in the normalized and tempered
condition. This fact shall be recorded in the certified
test report.

c. The surfaces exposed to boric acid fluid shall be clad
with austenitic stainless steel weld deposit consisting
of a minimum of 18.0% Cr and 8.0% Ni and a maximum of
0.08% carbon. The first layer shall be of Type 309
stainless steel. The weld overlay cladding shall be
tested in accordance with 1 PS 84201 TM.

4.3.4 Unless otherwise stated in the purchase order, all pressure retaining
materials shall meet impact testing requirements specified in ASMfE
Section III, Paragraph NC-2310.

.5 To prevent galling with surfaces exposed to working fluids, thread
lubricants consisting of colloidal graphite in isopropanol (Neolube
Huron Industries or equivalent) shall be used.

4.4 Unacceptable Materials

4.4.1 The repair of leaks and defects in pressure castings by peening or by
the use of cement compounds is prohibited. Cosmetic weld repairs
shall not be performed.

4.4.2 Plating on any surface exposed to pumped fluid is prohibited.

4.4.3 Nitrided surfaces are prohibited.

4.4.4 Lead, mercury, or other low melting metals their compounds or materials
containing low melting metals as a basic chemical constituent shall not
be used in direct contact with the stainless steel surfaces of these
pumps at any time. This prohibition includes tooling, fixtures marking
materials, fluxes, temperature crayons, paints, coatings, etc, used
during fabrication.

REVISION NO E SPEC.

0 To G-952320



EQUIPMENT SPECIFICATION DETAILS WESTINGHOUSE ELECTRIC CORPORATION

M 54647A 
NUCLEAR ENERGY SYSTEMS

4.4.5 Iron and copper contamination shall not be present on the surfaces of

austenitic base materials used in these pumps. Where contamination may

be suspected to exist by .PWRSD representative, a copper sulfate or

other appropriate test shall be performed at selected locations.

4.4.6 The use of materials containing chloride and/or fluorides at a level
greater than 10 ppm is prohibited.

4.5 Weld Filler Material

a. Type 308 weld filler material shall be used for all welding applications.
As an option, Type 308L weld filler metal analysis may be substituted for
consumable inserts when this technique is used for the weld root closure.
Bare weld filler metal materials, including consumable inserts used in
inert gas welding processes, shall conform to ASME SFA-5.9 and shall be
procured to contain not less than 5% delta ferrite. All weld filler metal
materials used in flux shielded welding processes shall conform to ASME
SFA-5.4 or SFA-5.9 and shall be procured in a wire-flux combination to be
capable of providing not less than 5% delta ferrite in the deposit.
Electrodes conforming to SFA-5.4 shall be of the -15 or -16
current characteristics.

All welding materials shall be tested by the fabricator using the specific
process(es) and the maximum welding energy inputs to be employed in
production welding. These tests shall be in accordance with the require-
ments of ASME Section III, NB 2430 and in addition, shall include delta
ferrite determinations. These determinations shall arbitrarily be by
calculation using the "Schaeffler or McKay Constitution Diagram for
Stainless Steel Weld Metal". Subsequent in-process delta ferrite
determinations are not required. (NOTE: Other methods of ferrite
determination may be mutually considered for agreement on the basis of
the developmental data and recommendations concurrently existing from
the Advisory Subcommittee for Welding Stainless Steel of the High Alloy
Committee in the Welding Research Council).

b. The use of fabricated composite stainless steel electrodes and filler
metals may be used provided that the requirements of (QPS 80280VM
are met-.

0
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Component

Containmen
Pump

Component
Water Pump

Residual H
Pump

Centri fuga
Pump

Positive D
Pump

Vital Lead
Battery Ra

480V React

Top Pump V
Bolts

ATTACHMENT 13
SUMMARY OF UNMARKED BOLTING INVESTIGATION RESULTS-

SPECIFIED MATERIAL VERSUS MATERIAL IDENTIFIED BY HARDNESS TESTING

Specified Material Identified
Material by Hardness Testing Dispos

.t Spray ASTM A193 Gr. B7 ASTM A449 (Visual NCR WBI
Exam.)

Cooling ASTM A449 ASTM A449 (Visual Materi•
Exam.)

eat Removal ASTM A307 Gr. B ASTM A307 Gr. B Materi•

I Charging ASTM A325 ASTM A325 Materi

isplacement ASTM A193 Gr. B7 ASTM A193 Gr. B7 Materiz

Acid Storage ASTM A307 Gr. A ASTM A307 Gr. A Materia
ck

or MOV Boards ASTM A307 ASTM A307 (Visual Materia
Inspection)

ent Flange ASTM A193 Gr. B7 Various Lower-Strength Bolts R
Materials (Visual Under
Exam.)

ition

NNEB8510

al OK

al OK

Ll OK

l OK

1I OK

1I OK

leplaced
IR 526555

E15161.01



ATTACHMENT 14

WATTS BAR NUCLEAR PLANT
EVALUATON OF SUPPLIER'S
QUALITY ASSURANCE PROGRAM

(MATERIAL CONTROL - BOLTING)

TVA safety-related equipment is procured in accordance with the requirements

of its topical report, which is approved by the NRC. Detailed division and

branch level engineering procedures have been developed, implemented, and

audited by TVA and NRC personnel to assure their compliance with topical

requirements. These procedures require that each contract for safety-related

equipment be reviewed in detail by qualified employees to assure compliance

with all TVA licensing commitments prior to their award. TVA contracts for

safety-related equipment require each supplier to have an established

documented quality assurance program which, at a minimum, addresses the

applicable requirements of 10 CFR 50, Appendix B. Except as noted in the

Safety Analysis Report, all contracts for pressure boundry components were

procured to ASME Section III requirements which also adequately address

quality assurance requirements for ASME code suppliers and manufacturers.

Identification and control of materials, parts, and components are the prime

responsibility of the manufacturer or supplier of safety-related equipment.

The measures established for the identification and control of materials,

parts, and components are normally described in the supplier's quality

assurance manual (QAM). Supplier QAMs are reviewed and accepted in accordance

with approved TVA procedures by the appropriate quality assurance

organization. Qualified TVA personnel conduct detailed quality assurance

audits of suppliers of safety-related equipment to determine the degree of

implementation, adequacy, and effectiveness of their quality assurance

program. Any discrepancies observed in the supplier's quality assurance

rrogram are documented and require implementation of corrective action by the

supplier and verification of implementation of corrective actions by TVA.



Bolting material is one of many items for safety-related equipment that

requires measures be developed to assure that identification is maintained by

heat number, type, grade, or other appropriate means, either on the item or on

records traceable to the item, a~s required throughout fabrication, errection,

installation, and use. As previously noted, It is the supplier's

responsibility for material control. TVA audits their quality assurance

program to assure compliance. TVA also performs source surveillance on most.
of the safety-related equipment it buys. TVA utilizes personnel in their

Quality Engineering Branch field offices to monitor the quality control

activities of suppliers and manufacturers while performing source

inspections. This has provided TVA with additional assurance that the

material being supplied is in compliance with the TVA contract specifications.

In the case of bolting material, these inspection activities could consist of

performing 100-percent source inspection of each bolt, stud, or nut to spot
checking the manufacturers stock material for compliance with his purchase

order. The degree of inspection is directly related to the requirements of

the TVA contractual technical specifications, unless the inspector has reason

to question the integrity of the material. If the inspector questions the

integrity of the material, he may require additional tests be performed on the

material.

In the case of both electrical and mechanical equipment requiring bolting
material, it is the supplier's responsibility for assuring that the bolting

material is adequate for its intended purpose and meets design

specifications. Supplier documentation does not always identify bolting

-2-



material specifications; however, this information can normally be obtained

from supplier subtler drawings and bills of materials for specific part

numbers. Some suppliers have supplied TVA with certificates of conformance

for bolting material that was not marked.

It-has been noted industry wide that some bolting manufacturers have

interpreted the ASTM A307 bolting specification to not require bolting

materials to be marked. Thus, some bolts, although procured in accordance

with an approved quality assurance program, may not be marked. Nevertheless,

it is TVA's position that this situation does not impair the quality of those

bolts since they were procured in accordance with an acceptable quality

program and received with appropriate documentation and certifications.

0971C 
-



EQUOIimIt
Upper and lower limit values L are preselected with two coding switches.
For each measurement, a check is made to determine whether the actual
value falls below, Within, or above the established limits. The result Is
signalled optically and acoustically. EQUOlImlt can also perform external
control functions. .Jf
Impact Devices
In addition to the basic impact device D, the following special Impact de-.
vices are available as accessories:
Impact Device D+15
Typical applications:
Measuring of races In large ball bearings
Checking of gear teeth
Hardness measurement In grooves
Special feature: one of the key advantages of the Impact device Is Its ex-
tremely slender shape and the recessed measuring coil. For this reason,
the impact body Is somewhat longer, resulting In different ccnversion
tables.
Impact Device "ype G
Typical applications:
Hardness measuring of large, forged steel parts within the Brinell range
(90-455 H B).
Larger diameter of spherical test tip (diam. - 5 mm). Lower preparatory
requirements for measuring surfaces than with Impact device D.
Impact Device DC
Typical applications:
For measuring under very restricted space conditions e.g. Inside bores,
Interior of machines, etc. In other respects, the application range Is Identi-
cal to device D and the same conversion tables apply.
Special feature: the Impact device DC Is loaded with a special loading
stick. The Impact body Is Identical to the one used In type D.

Support Rings for Impact Devices DIDCID+15/G

Part designation and suitable for the following
dimenslons: test surfaces:

.DO 19.0xS.5 mm plane
cylindrIca!

R> 60 mm hollow-cylindricalspherical
hollow-spherical

Part designation and suitable for the following
dimensions: test surfaces:

Dga 0 13.5x 5.5 mm plane
1 19.5 x 5.5 mm cylindrical
'3m hollow-cylindrIcalA> 3 0 mm spherical

hollow-spherical

cylindrical
Z11-15 .20x20x7.5 mm R10 mm -15mm
Z14.5-30 20x 20x 6.5 mm R 14.5-30 mm

..... • R< 10 mm not possible
R> 30 mm D6/D6a

hollow-cylindrical
HZ 11-13 20x 18x5 mm Rll mm- 13 mm
HZ 12.5-17 20ý20x5 mm R 12.5 mm- 17 mm
HZ 1O.5-'J0 20120x5 mm R 16.5 mm - 30 mm

R< 11 mm not possible
R > 30 mm D6a

spherlcal
K 10-15 020x7.7 mm R 10 mm - 15 mm
K 14.5-30 0 20x6.7 mm R 14.5 - 30 mm

[(•t R< 10 mm not possible
R1 30 mm D6/D6a

hollow-spherical
HKl1-13 017x5mm Rllmm-13mm
HK 12.5-17 0 18x5 mm R 12.5-l17 mm
HK 16.5-30 0 20x5 mm R 16.5-30 mm

R< 11 mm not possible
SR> 30mm D6a

UN 52x20x16mm . Yl ,_ ,

. f

LLI
• "{:, A M .



Part designation and suitable for the following
dimensions: test surfaces:

D6b/D+15 13.5)x10.8x 5.5 mm plane
cylindrical

R> 30 mm. hollow-c,.ilndrlcal
spherical
hollow-spherical:

G6 0 29.5 x 7 mm plane
cylindrical

R> 100 mm hollow-cylindrlcal
spherical
hollow-sherical

Gen 0 19.5x7 mm plane
cylindrical

R> 50 mm hollow-cylindrical
spherical
hollow-spherical

<: less than... >: equal to or greater than...

I.

TI

p
I r

13.1 System Combinations

Combination 1
Impact Device + Indicator Device - Basic Unit D

Combination 2
Impact Device + Indicator Device + EQUOprinter 10

D
DC _

D+.15
G 0c 00

Combination 3
Impact Device + Indicator Device + EQUOlimit

D
DC
D+15
G

Combination 4
Impact Device + Indicator Device + EQUOprIntor 10 + EQUOIImit

D '
DC 0

additional
output

.,,..t.iLJ

i;;.
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14. EQUOprinter 10

7

-6

- 5

14.1 Operating Instructions
- Connect cable to EQUOTIP Indicator device and to the AC mains - if

available (check technical data of power supply).
- Depress key 1 "POWER ON". Power control lamp lights up.
- Set appropriate Impact device type with program selector 2.
- Preselect Impact direction with selector 3.
- Turn selector 4 to the desired number of Individual measurements from

which the mean value Is to be automatically formed.
In the "MAN"-posltlon, any number of measurements can be taken and
the mean value Is formed by depressing the *END" key 6.

- OSTART" key 5 Initiates printout of the basic text. The preselected set-
tings are confirmed on the recording strip.

- The EQUOTIP unit is now ready for operation.

14.2 Expianatlon of Remaining Function Keys
Key 7: CLEAR key for obviously erroneous measurements. The value

erased will not be Included in calculating the mean value,
Key 8: Permits performance check on the standard test block during a

test Series. (Test series - any number of mean values, each of
which is based on several Individual measurements.)
Preselected programs (switches 2, 3, 4) are ditabled. Terminate
performance test by depressing END key 6. During test block
chicks, control lamp 9 lights up,

Technict-t Specifications
Power supply:

Ambient tsmperatures:
Paper:

Mains: 220 V AC ±10%, 50/60 Hz
Rechargeable battery pack, operating
time approx. 3 hours
Recharging time approx. 6 hours
Voltage drop indicated by blinking of
"POWER ON" lamp
Fuse (in socket): T 0.2 A
00C to +500C
Eloctro-sensitive metal paper
width: 60 mm
length of roll approx. 30 m



15. EQUOlimit Technical Specifications
Output: Switching relay: too high - normal - too low
(potential-free contact)I I I I I I
One-shot function with 100ms Impulse duration 9 9 8 i
AC switching power: max. 250 V, 4 A. 100 VA itrnsormer 12ranslormor
DCswitchIngpower:max. 50V, 4A, 60W 14 2 3 1 4 2 3 11

Acoustic signal can be muted
Power supply: 110/220 V AC, 50160 Hz 1 220v

The EQUOilmlt is designed for:
a) direct connection to the EQUOTIP Indicator device. Each Individual

measurement Is evaluated.
b) connection to the EQUOprinter. Depending on the setting of selector4

at the EQUOprinter, evaluation Is performed either for each Individual
measurement (position "MAN") or the mean value (positions 3, 4, 5,
etc.). When depressing key 8 (TEST BLOCK CHECK) on the -QUO-
printer, subsequent control measurements are not evaluated by the
EQUOIImit. i
1 Lights up when the measurement falls below of the lower limit

value Lmin. Simultaneously, an acoustical signal Is released.
2 Lights up when the measurement falls within the rangegiven by Lmin

and Lmax.
3 Lights up when the measurement exceeds the upper limit value
Lmax. Simultaneously, an acoustical signal Is released.

A multi-point plug connector Is available to deal with external control
functions (acoustic signals, actuation of relays). This permits such operations
as controlling sorting appliances, marking devices and the like.

4,

I I

{
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ATTACHMENT 1.2

Hardness Conversion Tables Between

Values and Brinell (for steel)

Values and Vickers (for steel)

Values and Rockwell C (for steel)

LD Values and Shore D (for steel)

LD Values and Brinell (for cast AL)



(E-Modul 210000 NIrm )

LD - Brinell

4.00

2400~

200

1300 0oo. 600 700
H~trtoworl 1.01 Valour do duroti LO / Hardness Value LD

La /"0,"KKorreklur bel anderen Schlogrlchlungem
Corrections pour dos chocs en d'out'os
dltoctions
Corrocllon for other Impact directions

* Korrekturwerte sind yam gemessenen
L-Wart abzuziehen

* Corrections 4 dddulre de Is
valour L mosurdo

* Corrections to subtract from measured
L-value

300
350
400
450
500
850
600
650
700 13

2

*1 ' I

12
12
11
10
10

9

.8

20
19
1"t ...
10,
•16

1413:

L

W nd StahigussA r et fonte d'acler
Steel and cast steel

LO

302
304
308
308
310
312
314

316
318320
322
324
328
328
330
332
334
338
338
340
342
344
346.
348
350
352
354
358
358
360
362
364
3680
368
370
372
374
378
37B
380
382
384
388
388
390
392
394
396
398
400

±HB'HO
(F-3002 )

s081
81
82
83
84
85
88
87
8890
go
9192
93
94
95
96
97
98
99

100
101
103
104
105
106
107
108
110
III
112
113
116
118117
118
120
121
122

123125
126
127
129
130
131
133
134
136
137
138

LO

400
402
404
404408
410
410
414
410
418
420
422
424
426
428
430
432
434
438
438

440442
444
446
448
450
452
454
456
458
460
482
484
468
408
470
472
474
470
478
480
482
484
480
488
490
492
494
496
498

600

+HG*

Umwertungs-Strouung dos * Dispersion do conversion do * Convorsion-Doviation of theTabollonwortos Im Ver- ta valour du labloau on Table value In comparisonglolch zu diroktor Brinell- comparalson avoc I'ossal to direct DrInoll HardnoessprUlung direct d'apr6s Brinell testing

Die Werte sind gOltlg fOr unleglerten und nlodrlgleglerten Stahl und Stahl-guss Im warmgowalzten odor geschmledeten und wdirmebehandelten Zu-
stand.

Les valeurs sont vaeables pour les ecters et les fontes d'aclor non-al//6s otfaiblement al//6s, forges ou iamInds A chaud et ayant sub! un traltementthermique.

The values are valid for unalloyed and low alloy steel and cast steel In hotrolled or forged and thermally treated condition.

.' *. .3 '

LO -(FHBHa
(F-3O')

138140
141
143
144
145
147
148
150
151
153
154
156
157
159
180
182
184
165
167
168
170
172
173
175
176
178
160
181
103
185
168
180
1O0
192
193
195
197
199
200
202
204
206
208
209
211
213

216217
219
221

500
502
604
506

506510
812
814

518
518620
522
524
526
528
530
832
534
536
538
540
542
544
546
548
550
552
654
550
550
560
582
504
500
568
570
672
574
576
578
500
582
584
586
588
590
592
504
596
598
600

221
222
224
228
228
230
232
234
230
238
240
242
244
246
248
250
252
254
256
258
260
262
264
267
269
271
273
275
277
279
201
284
288
288
290
292
295
297
299
301
304
306
308
311
313
315
317
320
322
324327

LO

600
602
604
608
608
610
612
814
618
620
622
024
826
628
830
632
634
638
638
640
842
644
646
840
050

-052

054
056
058
060
802
804
660
868
670
672
674
678
678
680
682

600

692
694
890
608

HB

(-300'

321

329
332334

338339
341
344
346
348
351
353

356358
301

363366
368
371
373
376
378
381
383
306
389
391
304
398

399'402
404
407
409
412
415
417
420
423
425
428
431
434
430
439
442
444
447
450
453

45

JI i

*HD
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SSt Stahguss
Acle fonte d'acler
Steel and cast steel

.L
,o000 - l-4----w -i
900 S chia ggorAt

Instrugmoent do frappe
I'

U

0
t
2

* C

(E-Modul 210000 N/mm2)

D- Vickers
1 1:[i I 1 Ti I I

"'I)
Impact Devico .,,

600-

500--

400 -U- - -//-0

Pedroe dos dispersions do conversion
...... Convorsion-Dovla lion Range

111 •+1 - - H H rtikolo Schlag 'ichltu , ' ' ' - --
100 ;Z Direction verllcalo du c' o [ II i V~Wrlcal Impact Direction -.c •-]-Z I I I I I I ....- l l-le.

300

I I I/V

400 500 600 700 800 900
Hdrtowert La I Valour do durald LO I Hardness Value LD

Die Werte sind g~iltlg fUr unleglerten und nledrlgleglerten Stahl und Stahl-
guss im warmgewalzten oder geschmledoton und wdrmebohandelten Zu-
stand.
Lue valeurs sont vatiaies pour Jue actors o U es lonles o aclar non-auiles et
falblement allids, forgds ou laminds 6 chaud el ayant subl un traltement
thermique.
The values are valid for unalloyed and low alloy steel and cast steel In hot
rolled or forged and thermally treated condition.

Korrektur bal andoren Schlagrlchtungen Lo . . . ,. '
Corrections pour dos chocs on d'sutros 4'0
directions
Correction for other Impact directions 300

350 8 12 19 27
400 5 11 la 25450 5 i! 1S 2 4

500 5 , 10 17 22550 4 10 is 2 0
SKorrekturworte slnd Yom game ssonen 600 ' 4 6 14 192
L-Wort abzuzichon 650 4 a . 14 18

•Corrections 6 ld~dulre do to 700 3 8 12 18
volour L mosul s 760 3 a 12 ieSCorrections to subtract f0omn measured 8500 3 i 6 1 150 3 • 0 16

L-volue 900 2 _. 6 . ' go 140

Umwortungs-Strouung dos 0 Dispersion de conversion do * Converston-Deviation of the
Tabollonwortos Im Vet- Ia valour du tableau on Table value In comparison
glolch zu dlraktor Vckors- comparalson avyc leseal to direct Vlckorg Hardnoats
pr.lung diroct d'aprds Vickers testilng , • * .* I

I.

I.

300
302
304
306
308
310
312
314
318
318
320
322
324
326
328
330
332
334
338
338
340
342
344
348
348
350
352
354
356
358
360
362
364
366
368
370
372
374
376
378
380
382
384
386
388
300
392
394
396
398

402
404
406
408
410
412
414
416
418
420
422
424
426
428
430
432
434
436
438
440
442
444
446
448
460

LD HV I ±HV.

s0
81
82
83
84
85
86
87
88
8990go
91
92
93
94
95
96
97
go

100
101
102
103
t04
106
107
108
109
III
112
113
116
116
117
119
120
121
123
124
126
127
128
130
131
133
134
136
137
139
10

-42
143
145
147
148
150
151
153
155
156
158
159
161
183
164
168
168
170
171
173
175
175
178
180
182
183

450
452
454
456
458
460
462
464
466
468
470
472
474
478
478
480
482
484
488
488
490
492
494
496
408

602
504
508
508
510
512
614
516
618
520
522
524
526
628
530
532
534
536
538
540
542
544
546
548
550
552
554
556
558
580
562
564
666
560
570
572
574
576
578
680
582
584
586
588
590
892
694
596
508
S00

L I I HV.

103
105
187
189
191
102
194
196

200
201
203
205
201
209
211
213
215
216
218
220
222
224
226
228

232
234
236
236
240
242
244
246
248
250
252
254
256
2568
200
263
265
267
209
271
273
275
277
200
282
284
280
298
291
293
295
297
299
302
304
308
309
311
313
315
318
320
322
325
327
330
332
334
337
330

800
602
604
606
808
610
812
614

618
620
822
624
626
628
630
832
834
636
638
640
642
844
646
648
650
652
654
656
658
660
662
664
666
668
670
672
674
076
678
600
682
684
686
688
690
692
694
696
698

702
704
706
708
710
712
714
716
710
720
722
724
726
728
730
732
734
730
738
740
742
744
746
748
170

339
342
344
347
349
352
354
357
359
362
364
367
360
372
375
377
300
383
385
368
391
393
396
399
402
404
407
410
413
416
419
421
424
427
430
433
430
439
442
445
448
451
454
458
461
464
467
470
473
477

483
487
400
493
407
600
503
607
510
514
517
521
525
526
532
835
530
543
547
560
554
558
562
568
570

Lo IHV I HV' -L IN

750
762
754
758
758
760
762
764
768
768
770
772
774
778
778
700
782
704
7068
788
700
792
794
798
708

Q02
804
B0B
060

810
812
814
818
a8I8
820
822
824
828
1328
830
832
834
836
838
840
842
844
846
848
as0
852
854
858
858
860
862
884
866
866
870
872
874
876
818
880
882
884
888
688
890

V ±HV-

570

577
581
588
500
504
590
602
606
610
616
G19 s0
023
628
632
636
641
645
650
655
659
6364
009
873
67-6
683
680
693
698
703
708
713
7118
723
728
733
738
744
749
755
760
765
771
777
702
786
794 60
709
805
811
817
823
629
635
841
847
854
660
8668
873
879
8806
892
899
005
912
919
928

940



Wund Stahlguss
Acier et fonte d'acler
Steel and cast steel

(E-Modul 210000 N/mm2)

LD - Rockwell C

-Umwe dun Cs-Slro ubearel'ch ..
-Portia dos dispersions do conversion

Conversion-Deviation Rang"

-Vor1tkeloaSc•1artchtung'.-Direction vortilcao du chooe,

-Mlrtlcal Im act Direction

700 800 G900o
Hdtrtewert 1O.I Valeur de durea6 LD I Hard.ioss Value LO

Korroklur bol andoron Schlagrichtungon
Corroctions pour dos chocs on d'autros
directions
Correction for other Impact directions

" Korrekturwerte mlnd vom gemessenen
L-Wort abzuzlohon

" Corrections 0 dddulre do ta
valour L mesurdo

* Corrections to subtract from measured
L-value

6

LD

500
550
600
650
700
750
800
850.
9g00

\ *

5.
-4
4,
4

.3
3.
2-
2

10

10

10
15
14
13
12 I

10
9

22
20
19
18
17
16
15
14

* Umwortungs-Strouung do$ Dispersion de conversion do I Convorsion-Doviatlon of theTobollonwortos im Vor- /a velour du tabloau on Table valuo In comparisonollch zu dlroktor Rockwell. €ornparalson avoc I'ossal to direct Rockwell •

•.. .u0fuu U W pWuG RIOCkWOel Hardness testing

Die Werte sind gUltig fur unleglerten und nlodrlglegierten Stahl und Stahl,guss Im warmgewalzten odor geschmledoten und wirmebehandelten Zu-stand.
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EQuIPMENT SPECIFICATION COVER SHEET
WESTINGHOUSE FORM 54084C

ATTACENW 11
Nuclear Energy Systems
P.O. Box 355
Pittsburgh, Pennsylvania 15230

PROJECT: GENERAL SPECIFICATION
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CLASS 2 RECIPROCATING POSITIVE DISPLACEMENT PUMPS
BASED ON ASME BOILER & PRESSURE VESSEL CODE
SECTION III - RULES FOR CONSTRUCTION OF NUCLEAR
POWER PLANT COMPONENTS

ANS SAFETY CLASS 2
SHOP ORDER: AUXILIARY PUMPS 205 /
SYSTEM:
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ASME Boiler and Pressure
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EQUIPMENT SPECIFICATION DETAILS WESTINGHOUSE ELECTRIC CORPORATION
M SPEIFC O DNUCLEAR ENEH(6Y SYSI EMS

'M 54642A

4.2 Acceptable Materials

.2.1 All material in contact with boric acid solution shall be stainless

steel or an equivalent corrosion resistant material. The plunger

stuffing box materials are excepted from the stainless steel require-

ment but these materials must be submitted to ®PWRSD for approval.

4.2.2 The following identified materials are acceptable to (PWRSD for both

pressure retaining and wetted parts. If the supplier prefers to use

materials other than those specified, the materials in question must

be submitted to ® PWRSD for review and approval prior to manufacture.

1. Stainless steel forgings shall conform to ASME SA-182, Grade
F304 or F316.

2. Stainless steel plate shall conform to ASME SA-240, Type ".
or Type 316.

3. Stainless steel castings shall conform to ASME SA-351, Grade

CF8 or CF8M.

4. Tubing shall conform to ASME SA-213, Grade TP 304L or TP 316L.

5. Bolting shall conform to ASME SA-193, Grade B7 or B8 with nuts

to ASTM A-194, Class 2H or Grade 8.

6. Piping shall conform to ASME SA-312 (seamless) Grade TP 304L
or Grade TP 316L.

7. Precipitation hardened Type 17-4PH stainless steel is permissible

material for use in pump items. Type 17-4PH stainless steel used

for pump applications shall be given an age hardening heat

treatment of 1100OF or 1150°F.

a. Type 17-4PH stainless steel material used for highly stressed

parts shall meet the requirements of ASME SA-564, Grade 630

with the following additional requirements:

(1) Samples cut from each heat of bar or forging stock for

tensile, hardness and impact tests required in Table 4
shall be heat treated along with the material used for
manufacture of pump parts. All properties listed in

Table 4 of SA564 shall be met and reported in the
certified test report. If the material is procurred

fully heat treated from the Material Supplier, these
samples may be removed from the material, e.g., bar,

and tested and reported by the Material Supplier in

his certified test report.

REO#N NO E SPEC.
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EO(IIPMENT SPECIFICATION DETAILS WESTINGHOUSE ELECTRIC CORPORATIOI,
NUCLEAR ENERGY SYSI EMS

%4642A

(2) In addition to the reporting of the results of chemical
analysis, the mechanical tests required by (1) above &
the compliance with all requirements of SA564 shall be
reported in writing. It is mandatory that a furnace
chart recording temperatures, including metal temp. be
made when the age hardening heat treatment is performed,
and be made available upon the request of (7. Thermo--
couples used during the age hardening treatment shall
represent the max. and min. temperatures in the furnace.

b. Type 17-4PH stainless steel used in applications other than
described in Paragraph 4.2.2.7a shall conform to either the
requirements above in this specification or another specifi-
cation approved by 9PWRSD for each application.

c. No welding shall be performed on 17-4PH stainless steels.

3 Additional Materials Requirements

1 When specified in the purchase order, high strength austenitic stainless
steel bolting shall be used. Bolts and studs shall meet the requirements
of ASME SA 453 Grade 660 (Code Case 1501) & nuts shall meet ASME SA 193
Grade 6 material (410) &,requirements for nuts specified in ASME SA 194.

4.3.2 Apply a coating to all surfaces of all unpainted carbon steel bolts and
nuts which shall consist of the following:

a. Manganese phosphate coating of PARCO-LUBE No. 2 (Parker Rust Proof

Co., Parker Division of Hooker Chemical Co.) or Thermoil Granodine
112 (Amchem Products, Inc.);

b. This shall be followed by the application of a-solid film lubricant
(all graphite coating material) made by Electrofilm, Inc. This
material is identified as LUBE-LOK #4006.

c. The resultant product shall be capable of withstanding a 48 hour
salt spray test without having the bolts or nuts exhibit any
evidence of corrosion.

REVISION NO E SPEC.

0 To G-952320 PAGE 22 OF 40 P=LES


