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&NESSEE VALLEY AUTHORII

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 1B-B top vent flange. Enclosed is an internal TVA
memorandum with attachments which documents our f‘indings.

If you have any questions concernlng this matter, please get in touch with
R. H. Shell of may staff at FTS 858-2688.

.Very truly yours,

TENNESSEE VALLEY AUTHORITY

g

J. A. Domer, Chief
Nuclear Licensing Branch
aSwor 5 subseribed before me
ay of 1985

-

{Notapf Public

'My Cgimission Expires*f§/21/<§%;

Enclosure
ce: U.S. Nuclear Regulatory Commission (Enclosure)
Region II

Attn: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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UNITED STATES GOVERNMENT »

Memorandum - TENNESSEE VALLEY AUTHORITY

TO

o

DATE

SUBJECT:

45 '85 0611 251

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

: J. C. Standifer, Project Manager, Watts Bar Engineering Project,

P-104 SB-K

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 ' '

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 1B~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 1B-B. '

o ¢ R l \385‘
E15161.01 Skl AU
Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan




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). 1In 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 mamufacturers 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 Al193 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 :

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.

Four of the eight motor-hold-down bolts for each unit of the

residual heat removal pumps (1AA 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.

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"-1" (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 preparatlon and satisfactory results were
recorded. Attachment 9 gives the raw hardness data taken during
testing of the belts (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
grlndlng 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
1b/in? 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-B1B and B2B, 1-MCC-232-1B-B,
and amunciator 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 investigatiom
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 117585

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,

Qriginal Signed By
. Y 3:.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, W10Cl126 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 ~ ATTACHMENT 1
KNOXVILLE. TENNESSEE 37902 '

400 West Summit Hill Drive, W10C126

MAY 14 1985 845 1850514 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.
Ioannides (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. Westlnghouse should, in addition, provide TVA w1th justification

regarding why other Westinghouse supplied equipment should not be
' inspected to determine if there are other applications in question
at WBN.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

f

Chief Nuclear Engineer

cel Westlnghouse 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 I - 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




ce: RIMS, SL26 C-K _
Williams, R. G., 650B CUBB-C ’ 30
Wadewitz, Guenter, Watts Bar Nuclear OC (3)
Standifer, J. C,, P-104 SB-K
Pierce, R. M., 104 ESTA-K
Sanders, J. E., W10Cl48 C-K
Parris, J. L., 116 ESTA-K (2)

_ Darling, J. P., 1750 CST2- C
_‘,fé// Weir, R. C., W10B120 C-K

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

E65129.09
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ATTACHMENT 2

4TElECODr;: S e -
- WAT-D-6583
Blu I
Wesﬂnghouse .' Water Reactor 3> g Nuclear Operations Division
Electric Corporation Divisions o> Box 355 .
: g =1 Pittsburgh Pennsylvania 15230
<= [0 . o
S ,
§§§ June 3, 1985
-9
B e TVA Contract No. 71C62-54114-1
oY L
4
Mr. J. A. Raulston Ref: WAT-D-5777
Chief Nuclear Engineer _
TENNESSEE VALLEY AUTHORITY g Ry es - "
400 West Summit Hill Drive, W10 €126 |2 | [ ‘.CS%z2 | SQUAD CHECKS
Knoxville, TN 37902 eSS L O R R e ASPECTS
b e A B R R [P P g SOTT )
7 NO REVIEW :
- TENNESSEE VALLEY AUTHORITY i ho'_' (‘ .
- WATTS BAR NUCLEAR PLANT 18-

UNIT NUMBERS 1 and 2
~ BOLTING MATERIAL FOR VARIOUS PUMPS (205-30)

Dear Mr. Rau]ston:

Westinghouse letter WAT-D-5777 previously provided the bolt size, the bolt
material, the bolt torgquing 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.

A

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. ::’3 JAR
b 122
i —
| & T
m“mg%,rw @mm - =
* ¢ Nt et s T -.f"::‘-\ ! ':-'——‘-R ——::—i:é
N\ ANIT T RTIEE (o Lol e T n e 133
UVI\._‘.WT_\_.,..“ ‘x/".’) & R\‘D : F__‘;'\".D T'-'.t' O\ =
SENT 70 WS it } BROILE Pl ©
K AN c2J




WAT-D-6583 ? | | Page 2

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

Very truly yours,
WESTINGHOUSE ELECTRIC CORPORATION

f’jfwm;( 72 )/W

Edward A. Novotnak, Manager
Tennessee Yalley Author1ty Projects

ANM/bdm/5221d:1

cc: J. A. Raulston | aL, 34
J. Larkin 1L
I. R. Williamson 1L
R. G. Williams L

J. W. Hufham 1L
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“ o ~ BOLT TORQUING PROCEDURE
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P 2 0f 4 -
‘ PUL - OMPANY | bes:  3/6/83

- - Supersades: 11/11/80
ENGINEERING STANDARDS Owg. Mo.:

C ‘BOLT TORQUING PROCEDURE

1.0 SCOPE : :
This procedure covers the requirements for Bolt Torquing utilizing torque
wrenches. Specific cpntraétura] torque values will be included on a
drawing in the form of Appendix I.

* 2.0 TORQUING PROCEDURE (Gasket Joint)

To ensure proper gasket seat1ng the following bolt up procedure must be

followed: | .

1. Install gasket on the gasket seating surface and bring cover f]énge
in contact with gasket (when applicable).

2. Install all fasteners, making sure they are free from dirt and grit.

' . OB RS s eaw s A ENeed T

3. - Run up all fasteners finger tight.

4. 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 }he,initia] 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 and grit.
2. Run up all fasteners finger tight. .
3. Develop the required torque in a minimum of two steps, the exact
torquing sequence as shown in Figure 1 need not be foilowed, but
it is recommended that the general sequence be followed.

1M 10776 Villentl Printe-




e Y iV e B LY AL~ Y 547241
{‘- L ‘n:i;; Warl éii}ﬁ,iiifﬂ b sof 4
R ™ 3/6/83
PUMP COMPANY Soeros 11/11/80
Dwg. No.:
ENGINEERING STANDARDS '
‘. BOLT TORQUING PROCEDURE
FIGURE 1

BOLTING-UP SEQUENCE

4 BOLT COVER ) 8 BOLT COVER

4 BOLT FEET

.12 ROLT COVFR ) e . .. 20 BOLT COVER __ "™ ¥7 Veemtvem




APPENDIX _ | , DRAWING NO.

To be used in conjunction with Eng. Std. 6.0.4/. 1 Rev. dated
Contract ' Pump Type

o
tener ; ' -
t No. Joint o Torque Required (ft-1bs)
' Motor to Baseplate | _ o : s

Torque Requirements:

- .
L 4
L4
ORAWN SVUPLTSLOES 4 ! . N
onvard nier 1
DATE PUAS Contbv v Brbgen omoe® :
. - (GLiEm'T, - ~ N
o sursieote 0% WE e Torcuing Procedure .
PARY, ASSY, N
CHK'D, Fi2sY ASSY,
cioft REF. No.
ArrD, DO NOT $Catt OWS. Ne. NES
1 2 o |
oAt ParRticViARs M MRS padd 19 1N DousT -  ASH{ i
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APPENDIX 3

To be used in conjunction with Eng. Std. 6.

DRAVING NO.__ 01-00¢

0.4/2-1 Rev.

S

04 dated November 6, 1983

tract 5-0178-55179 . Pump Type 10xT4x22 NHSH .
R | -
nggr Westinghouse Electric Corporation Service: Containment Spray Pumps
. . Site:  Watts Bar, Units 1 and 2 .
] Torque Requirements: , v
ener . o Fastener .
- No. Joint (Fastener Size) Material Toraue Required (ft-1bs)
03,71104 Backcover-Casing ASME SA4S3 Gr 660 750
(1-3/8" - 8 LN) ASME SA194 Gr B6
42 Outboard Brg. Cvr. - Frame ASTM A193 Gr B7 " 60
' (3/4" - 10 UNC)
26 Inboard Brg. Cvr. - Frame ASTM A193 Gr B7 60 '
(3/4" - 10 UNC) ' -
127 Frame - Backcover ASTM A193 Gr B7 150 i
N (1“ - 8 UNC) i - - - -
28, 7230 Gland Plate - Backcover ASME SA453 Gr 660 60
. (5/8" - 11 UNC) . ASME SA194 Gr B6
62, 5363 Oiler Cooler - Frame ASTM A193 Gr B7 80
(3/4" - 10 UNC) ‘ASTM A194 Gr 2B )
&, 5365 Oiler Cooler Cover - Box ASME SA453 Gr 660 120
(3/4" - 10 UNC) ASME SA194 Gr B6 »
131 9 Pump Casing - Pedestal - ASME SA193 Gr B7 1350
(1-3/4" - 8 UN) * ASME SA194 Gr 2H
241, 0244 Pump Pedestal - Baseplate ASME SA193 Gr B7 800
(1-3/4" ~ 8 UN) ' ASME SA194 Gr 2H
332 - Frame S;xpport - Frame ASTM A193 Gr BY 150
(1" - 8 UNC) _ -
Motor to Baseplate ! _ASTM A193 Gr BY 220
(1" - 8 UNC) '
ote: In addition to the bolting up sequen'ce as shown in Figure 1 of the above
referenced Engineering Standard, the following also applies:
@ 06
@ @ 16 Bolt
@ : @ . Cooler . ——— -
B Claze| 0| Howerd Ler
DATE PUMS COPR WY Surinon Fomont
glglg? SUPLRSIDED BY L’i“h‘;“_‘ Torgl_]jnﬂ l)rocedure
PART ASSY. 71-600-186
A28 il sy | oioe 55179 AR -
e N }?’ O NOT sCALE OWT. Ne. v
tev'emvlared ce ou mAmnEY _ ACHY nl_nno_aoxs 0




' ATTACHMENT 3
MOV 18 1963 o
_ DATE ~ WAT-D-5777 \
\ ‘ S'O. . e e
Westinghouse Water Reactor  [=e - wro AzTioN Nuciear Operations Division
‘. Electric Corporation  Divisions S 77 Box 355
‘ : D Piftsburgh Pennsylvama 15230
MECH. | of 7 |
ngv 3 November 14, 1983_

240
sec.gﬁ(]%’ (k1 /V'(‘}S.O. No: WAT/WBT-205

. J, - ,‘d
Mr. J. A. Raulston -
Chief Nuclear Engineer
TENNESSEE VALLEY AUTHORITY
400 Commerce Avenue, W10 C126
Knoxville, TN 37902

TENNESSEE VALLEY AUTHORITY
o WATTS BAR NUCLEAR PLANT
UNIT NUMBERS 1 and 2
Safety Re]ated Pumo Motor Alignment and Torquing Information (205- 27)

Dear Mr. Raulston

; 'THe fo]]ow1ng information is submitted in reply to your Ietter W-5152. This
' Tetter 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 supp11er 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.

I

TVA Contract No. 71C62-54114-1




J. A. Raulston ' | Page 2

If there are any further concerns, please contact this Project Office at youf'
convenience. -
Very truly yours,

WESTINGHOU E ELECTRIC CORPORATION

é%§> L. Ta1n, Hanager

Tennessee Valley Authority Projects
AM/cm/4277D:1
Attachments

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




TABLE 1

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-1b.

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 Torqué -- 100 feet-1b.

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




L o TABLE 11

‘ . Safety Injection Pumps

Motor Hold Down Bolt Size - 3/4" 10 NC
Motor Hold Down Bolt Material - ASTM-A-325 (or equivalent)
_ Motof Hold Down Bolt Torquing Requirement - 175 feet-1b.

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 S
Pump Baseblate_ Foundation Bolt Material -- Steel having a minimum Sy of 36__KSI.":-' '
" Pump B.asepl'a:fe Foundation Bolt Torque -- 70 feet-1b. "

Pump Basep]ate Foundation Bolt Torquing Sequence -- Bolts should be tbrqued“id}.
O an alternating sequence across the unit, first to 50%, then 100% torque va]ue.'f'_‘»_'



TABLE 111

Residual Heat Removal Pumps

Motor Hold Down Bolt Size - 3/4 1nch |
‘Motor Ho]d Down Bolt Material - A307: Grade B -
Motor Hon Down Bolt Torquing Req - 47-55 ft/1b.

Motor Hold Down Bolt Torquing Sequence - Alternating sequence across the un1t
f1rst to 33%, then 67%, then 100% torque value.

Pump Basep1ate Foundation Bolt Size - 2.0 inch - 8N
Pump Baseplate Foundation Bo]t Mater1a1 - A-193 Grade B7 or equal
Pump Baseplate Foundation Bolt Torque - 240 to 250 ft/1b.

Pump Baseplate Foundation Bolt Torque Seq. - Proceed c1rcumferent1a11y around
unit. F1rst to 33% then 67%, then 100% torque value.




. | TABLE 1V

Containment Spray Pumn September 19, 1983

Puhp and Motor Holddown Bolts .
. I

o | Material | Size (Inch) Torque (Ft-1bs)
Pump Holddown Bolts_ - A 540821 C11 - 1,0 1060

‘Motor Holddown Bolts A 307 0.625 | 59

Torque Sequence

Motor , Pump

» | - W P.0. No. 171761
D - S/N N229B729
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GNB Batteries inc. ingustnial Battery Division

2010 Cabot Boulevard West
Langhorne. PA 19047 U.S A,

Telephone: (215) 750-2600
Cable’ GOULNATBAT LANGHORNE. PA

' _ TWX_ GOULD LAHN 510-667-2056 843 a5 05 10 O : 1

May 7, 1985

Tennessee Valley Authority
400 West Summit Hill Drive W8C126
Knoxville, Tennessee 37902

Attn: Mr. Gubmgwmem F,W. CHANDLER | cyieF,, E.E.B.

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 #515025

Dear Mr. dwomm ClxANDLER

This 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.

ELEC ENGR PRAKNCH

Very truly yours,

Py MAY 10°85

Ramesh H. Desai a"f; |_In_, Out | Noted
Manager, Applications Engineering

RHD:dh

Attachment

cc: J. Bucci - GNB

5/10/85 - FWC:PAD
cc: RIMS, SL26 C-K, w/attachment
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ASSEMBLY PASTENERS, INCORPORATED
’ 6955 No. Hamlin | ' :
CHICAGO PHONE Lincolnwood, Hlinois 60645 LINCOLNWOOD PHONE
Ne;,ggig,mz Toll Free (outside minois) 800 = 3234211 Ar ?770.32: 43’2
TELEX 724389 TELESPAN SKO

March 22, 1984

. SEP s 132 3
Legris Murufacturing - E-F
Route 6, Box 124
Kankakee, IL 60901
VENDOR'S CERTIFICATIQN OF COMPLIANCE
Re: Order Placed 10-1-77
Attention: Oscar legris
Dear Oscar:

We hereby certify that all materials and or parts in subject order
-are in camplete conformance with the requirements of subject
- arder and the requirements of all specifications as listed below.

2 Kegs 1/2-13 x 1-1/4 Hex Hd Grade 2 Bolt

1 Keg 1/2-13 x 1-3/4 Hex Hd Grade 2 Bolt

1 Keg 1/2-13 x 3-1/2 Hex Hd Grads 2 Bolt

1 Keg  1/2-13 x 3-3/4 Hex Hd Grade 2 Bolt

1Xeg 1/2-13 x 4-1/4 Hex Hd Grade 2 Bolt

Above manufactured in accordance with ASTM A307 Grade A Mnumum
Tensile 60M PSI.

l1Keg 1/2-13 Hex Nuts
Mmufactured in aacordance with ASTM A563 Grade A material,
1Keg 1/2 Medium Split Lockwasher

Mauifactured in accordance with ANSI B 27.1 - dated, 1965,

Sincerely,

v N . ‘ ‘ O‘M .
& / ' : ; étusrt . Mantgﬁ . ’
d *d [, e e e+ e e o1 RN .. - ’ )4 mnlaa " | . - f mmrrre e it mem

. Vira Dracd dace
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1.0

2.0

SCOPE

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

REFERENCES
2.1 Manufacturer's operating instructions for EQUOTIP hardness
“tester.

2.2 ASTM E 140 Standard Hardness Conversion Tables for Metals.

ATTACHEENTS

3.1 ﬁanufacturer's operating instruction for EQUOTIPVharndess tester.
3}2 Hardness conversion tables for EQUOTIP measurements.

3.3 .Hardness test report.

GENERAL

4.1 Inspections»shall be performed by operators qualified in '

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

'TeSting Pérsonnel."



4;2 The EQUOTIP hardness tester.

4.2.1

402'2

4.2.3

l‘.z.l‘

The EQUOTIP hardness tester is designed for testing
metallic materials the hardness of which rahges from Qery
low to very high values. Hardness testing can be
performed directly onsite and in any poéition. Typiéal
applications for the EQUOTIP instrument are large, heavy

workpieces which are difficult to access. It is

especially suitable for applications in which statie

hardness testing is either not feasible or not economical.

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

ba sphericélly 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 hérdness
value or "L" number which is displayed1on the device's
digital readout.

The EQUOTIP device is particularly useful for’perforﬁing
hardness tests on installed equipment or structures; répid
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.
A1l tests perforﬁed 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

5.1.3

This test is‘apﬁlicable tb test specimens having a keight
exéeeding 11 pounds and of compact shape., Curved surfaces
to be tested shall exhibit a radius greater thaﬁ 2 inches
(approximately 50 mm). Surfaces having a radilus of

curvature of less than 3.75 inches (approximately 95 mm)

' ﬁust 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).

‘Smaller, lighter samples may be tested provided they are

cbupled to a nohyielding support, such as a heavyA
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. | |

The surface of the material to be tested shall be a

- reasonably smooth ground surface. A& surface roughnessA_

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.



5.1.4

5.2 Setup

'502.1

Improperly prepared surfaces can affecﬁ the test resuits

as follows: |

1. Excessive surface roughness results in lower RL"
values. (The true hardness is greater than the
measured value and a broad variation of individualu
measurements is aﬁparent.)

2. Cold-worked surfaces produce excessively large "L"
valués. (The actual hardness is_léss than the

‘measured value.)

Connect the impact device épior to turning on the

instrument switch. When turned on the dig’italr display

will show three zeros and battery indicator will be in

green portion of its scale. (It the three zeros are noﬁ

displayed and battery indicator is in red scale, the

batteries‘are discharged.)

THE FOLLOWING PRECAUTIONS SHALL BE FOLLOWED:

1. Do not use the device unless the instrument
temperature is above 30°p (5°C).

2. Do not takebhardness measurements on critical sealing
Surfaces. | |

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

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

result.,




5.3 Calibration of the EQUOTIP Device
‘. | _ 5.3.1 The EQUOTIP hardness tester ;:ontains no adjustments and
| therefore only"a verification of calibraiion is necessary.
5.3.2 The calibration verification shall be performed prior to
| e#ch day's use,.after éach 4 hours of operation, and each
time the battries are replaced. (Batteries‘are replaéed
when the indicating meter is out of the green portion or:
~-its field:) | "
--5;3.3 Calibration verification is determined by exémining the
| R "L" vélue of the unit's calibration test block provided
B ‘ with the -instrument and obtaining a measurement. This
value shall be within + 10 units of the specified "L"
.: _ ; +v_' value of the calibration test block. | '

' 5.3.4 If the deviation from the reference value is greater than
_ 4 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 + 12 units, the unit may still be used, until

servieing is required, provided the measured "L" valﬁes

are corrected as follows:

LK = Lx Lref/Lact




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"&vaiue obtained during the calibration

verification

5.4 Operation

502“01

5.4.2

5’-”’03

524.4

Allow approximately 5 minutes for instrument "warmup®

 before taking the first measurements. (For all subsequent

measurements, no warmup or waiting ié required. )

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.

Place the impact defice on the test surface by hand

'holding the device on the surface to be examined. Depress

the charging tube with the other han@ until it‘is in the
cocked and loaded pbsifion. (Thé probe “clicks"vwhen
properly cocked ‘and loaded.) Allow the tube. to §;ggii
return to its initial position. |
Trigger the impact device by lightly depressing the

release button atop 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 + 6 units of the average of

the measurements taken.

5.5.2 If the variance within the same meésuring area exceeds + 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 iﬁ 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 direect 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 valués 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




ATTACHMENT 3.1

EQUOTIP HARDNESS TESTER . .

INSTRUCTION MANUAL

. 15.EQUOlmIt -}
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1. EQUOTIP Deslgnation of the Individual Parts .- | '~

Fig. 1

1.1 Electronle Indicator Device .

1 Digltal display of hardness
value L

2 Battery chacking Instrument

3 ON/OFF switch

4 - Connecting socket for =
impact device

Baslc Unit D

Contents of carrylng case '

‘1 Electronic Indicator device

1 Impact device D with large
support ring

't Small support ring’

1 Standard test block D
1 Can of coupling paste
3 Batterles .

{1 Cleaning brush

4

"6 Conneécting socket for

EQUdprinter 10 or
EQUOQIimit
6 - Cover for battery holder
N | Suspelnslon syselets

Y
HET
1

UnitGg -
T P
_Contents of ¢arrylng case
1 Electrorjc Indlcator device
- 1Impact device G with large -
. supportring '
1 Small support rlng
3 Batterle$
.1 Cleaning brush
separately packed: .

+ . 1 Standard test block G

——————

—

s

' : 1.2 lmbact D“avlces and Impact delés
© Fg2

N
G D+15
Loading tube -
" Gulde tube "
Coll holder

_ Release button Con
- Connecting cable leading td
" Indlcator device :

[

e g e st e = s
: R - R

B
brB o
-

3 -

.E.

o8

® >

L]

@
i

© e e

;‘ .; :“.:
Yy )
] 7 }"——— 7
Ml )
D DC

"6 Large support ring
_ Ba Small support ring
" 6b Support ring D415
7 Impact body with

spherical test tip of
fungsten carbide




2, EQUOTIP Hardness Tester

The EQUOTIP hardness tester Is designed fof tesfing metallic matérials ‘

the hardness of which ranges from very low to very high values. Hardness

testing can be performed directly on-site and in any position. Typlcal

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 elther not feasible or not economical. o

2.1 Typlcal Flelds of Application

= Hardness testing of mass-produced parts during manufactuﬂng opera- EE

tion
= Hardness tests on Installed machines or steel structures

- Rapid testing of multiple measuring areas for axamining hardness var-

lations 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 _ i

ground surfaces of machine parts.

2.2 EQUOTIP Measuring Method .

The hardness measurements carrled out with the EQUOTIP hardness tes- o
ter is a dynamic method predicated upon the princlple of energy tieas- .. -

urement,
(EQUO = Energy-QUQtlent)

Durlng 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 velocitles are
measured in a contactless manner at the precise moment, when the
spherically shaped tungsten carblde test tip Is located approx.imm from
the test surface. This Is accomplishaed by a permanent magnet built into
the Impact body which, during the test Impact, travels through a coll. Dur-
Ing the forward and rebound movement, electrical voltages are Induced

which are proportional to the velocitles. The measurement values derived
from the Impact and rebound velocities are processed into the hardness

value or number L by the Indlcator device.

A

. For steel and cast stoel
~:"Ranga of the L-value
.. 300~-700

7 515-890

3. Flelds cf Applicatlon

"~ EQUOTIP Meaéurlng Rangeé:

. The lmpéct device D Is the baslc Impact unit in the EQUOTIP measuring

system for testing metalllc materials. Compared to the other Impact de-

- vices, the mostuniversal applicability and the largest number of tables for
- converting to hardness va'\lues of othar measuring systems is available for
. thistype. . - . v - :

" With Impact device D and DC; S A
 For steel and cast steel . . (E-Modulus approx. 210000 Nlmmz)

. Equivalent static indentation hardness

Range of the L-value !
' 80-455 Brinell (F= 30D")

300-700
300-890 . B0O-940 Vickers -

510-890 { 20~ 68 Rockwell C

For steel and cast steel i- " (E-Modulus approx. 210000 N/mm’)

Equivalent Shore hardness
-32.5-99.5 Shore

Range of the L-value
500-900

. For cast aluminlum alloys' (E-Modulus approx. 65000-85000 Nlmm’) '

Equivalent static indentation hardness

Rangse of the L-value 4 2
; 30~-160 Brinell (F=~10D")

200-560

. Flelds of application for'other groups of materlals are being cdntl}nuously E
explored. Appropriate canversion values will be worked out and pub-

lished from case to case. The usermay also compile individual converslon
tables for the materials he tests. Tha corresponding guidelines are con-
talned in Sect. 9.4. : ‘

Materlals possessing a hardness greater than 940 HV or 68 HRC, such as

tungsten carblde, should not be tested (destruction of spherical test tip).

¢

With Impact device D+15;

(E-Modulus approx. 210000 Nlmm’)
equivalent static Indentation hardness

" 59-450 Brinell (F = 30 D%
300-890 " 59-940 Vickers
20~ 68 Rockweli C

Materlals possessing a hardness greater than 940 HV or 68 HRC, such as
tungsten carbide, should not be tested (destruction of spherical test tip).
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With Impact device G:
Only for measuring within the Brlnell range (90~455 HB)

For steel and cast stoeel (E-modulus approx. 210 000 Nlmm’)
Range of L-Value equivalent static hardness
300-650 . 80-456 Brinell (F=~ 30D )

Materials possessing a hardness greater than 455 Brinell should not be _: L

tested with this Impact device (loosening of spherical test tip).

4. Operating the Instrument \

4.1 Indlcator Device

~ Connectimpact device and turn on Instrument. Three zeros willappear '
at the digital display and the battery power lndlcator moves into the

green field.

If the batteries are dlschargod no digital dlsplaI appears and the Indi- '

cator will be in the red field. In the event of Insufficient battery power,

the digital display automatically extinguishes. Thus, erroneous meas- "

urements due to Insufficiontly charged batteries are precluded.
= After turning on the Instrument, wait approx. SSéconds before carrylng
out the first test. No waiting time Is required for subsequent tests.
= The minimum amblent temperature Is +5°C. When storing the instru-
ment at temperatures below +5°C it should be allowed to warm up
sufficlently before It is placed into operation.
gl

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

" Depraess charging tube with your

otherhand untilcontactisfelt,then
allow it to slowly return to the start-
ing posltion. The device Is now
ready for carrying out the hardness
test.

Trlggering the test Impact Fig. 5
Trigger the impact by exerting fight
pressure on the release button.
The device must. be pressed
exactly porpendicular to the test

. surface by means ofthe coilholder,

i.e. the support ring must be ﬂush ‘
agalnst the surface of the work-
plece,

Reading off the hardness

value L Flg. 8
The device Is now Immediately
ready for the next test, The indi-
cated L-value autamatically extin-
guishes with the following test im-
pact. 9




. 4.3 Impact device DC » ‘
i Carrylng out the charging
., movement _ Fig. 7
- Place loading stick adjacent to test

(coll side) over stick and press

- ' Impact davice type D.
5. Performance of Hardness Tests '

5.1 Preparations :

8) Prepare surface of the warkplace according to the pro'cedures out- R

lined In Sect. 7.1.
the samples. _
c) Carry out the performance check discussed In Sect. 61 -

'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 atleast 3to §impacts. Form
an average from the Individual measuring values of the hardness valug
L. Do not Impact the same test polnt moro than once, ‘
If the varlance within the same measuring area exceeds * 15L units,
check whether the surface of the sample has been adequately ground
or whether the sampla ylelds or flexes durlng the test impact,

¢) Minimum spacing of the Impact points o

" .Impact devices D, DC and D+16 . . Impact device G
3 33 3 mm

SN A I RS I
I el
W Flg}.B' /////

10

o area. Plunge face of Impact device .-

down until it reaches the siop posl- : |
tion. The device is now ready for
operation and the subsequent pro- °. -
cedures are Idontical to those for -

- b) Observe the recommendations In Sect. 7.2 concerning supporting of S

,,',“

(4 4 4 4 omm i

- - 5.3 Evaluatlon o
- a) Impact Directlon ~ .. o o
- The impact device s callbrated for vartical Impact direction (Impact
- from top to bottom). For other Impact directions, the measured hard-

With regard to a certaln group of materlals, the hardness value L con-
stitutes adirect hardness measure and canbe used as such (see Sect,
8.1). This allows optimum utilizatlon of the high accuracy of the

"l ness values L must be corrected In accordance with the following
[ - - table. The correction values must be subtracted from the L-value.
TR R
;.' . Correction values for other Impact directions
P Meas- | linpact devices D and DC Impact device D+15 impact device Q
! e ured I~ g N ) RS . l,“ g
| R | Levalue \ﬁ —‘i: )’4 \ﬂ -"{ /“ ] \’ —'4 /

ggg 7|14 {23) 3] 8| 16]28] a1 12| 19

e 300 8 | 13§22 3 7 14 | 28| 39 1] 18

' ’ 350 6 12 {20 20 | 7 14 | 25 | 37 1] 17

‘ so0 | 8| 12w |[ 22} 7| 13]2] 3 10| 16

S, e 4s0 | S| MW {18] 25} 8] 13|23]|a3|2 6 {10 15

v L soo | B0 t7| 24 8| 1221 3t 9| 14

o gs0 | 5 | 10 [ 16f 22§ 8| 12 ]| 20] 20 0| 13

e goo | 4| o .18 20| 5] 11 {19 28 8| 12

v eso [ 4] 814 18] 6 |10 ] 18] 28 8| 11
v ol 700 |41 81318 8| 1017 ] 26
S 60 | 31 72 |4 9|18 23
S "l eoo | @ 6|11 ]16] 4 9 116 22
oo eso |9 6 |10] 16 | 4 8 |14 21

ot o g | 2 5 8| 14 a 7113 2
i

o : ' t '

A b) Hardness value L as direct hardness measurement
f

* EQUOTIP method. o
‘ '\' . ) Converslon to hardness values of other methods o
‘..., Withacartalnloss of accuracy, the hardness value L canbe converted
T [ - = Into equivalent hardness values of other measuring systems such as

o Brinedl, Vickers, Rockwell C, Shore, etc. See Instructions In Sect. 9 and
.=, corresponding “Converslon Tables” for the type of Impact device
“used, . o L :

11
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b 6. Performance Check and Maintenance of thelnstrument S 7. Treatment of Samples
' 8.1 Performance Check . B G 71Preparatlon of the Surface
The Performance Check controls the mechanlcal and e!eclronlc func- 1+ The samples must feature a motallic smooth, ground surface, In orderto
tions of the impact device and the Indicator unit. it is accomplished by ‘ «4 -, eliminate erroneous measurements brought about by coarse grinding or
; measuring the hardness value L of tha standard test block appiicable to 1" lathe scoring. The roughnass of the finished surface should not exceed
P the particular type of Impact device (see Sect. 12). s K A the following values:
Lo Carrying out the Performance Check: . B T (P
! - Clean an impact device according to Sect, 6.2 . ' R o NN ' : Impact device types
i = Porform an impact test on standard test block. As arule 1or2test lm-_’ Do ',._' B ) : ; D, DC, and D+15 o)
g pacts are sufficient. The distance between Impact location and outer . ‘ ' Rough::ess depth !
; Il ~  edge of the standard test block should measure at least 5 mm. 3 A Ri ' 10 um 30 lf?\lg
! = Read off hardness value L and compare with reference L-value. Theln-" . *!. Ra= CLA = AA 2 ym (=N7) 7 pm (=N9)

strument operates properly if each measured L-value falls within the

reference range. Ry =~ Roughness depth (DIN 4762)

" Ra = Average roughness value (Germany)

4 Ifthe deviation from the reference L-value exceeds 12 Lunits,the Instru-" o ' i
o .~ mentshouldnolongerbe used and mustbe returned to the manufacturer -~ oo gkA - /C\re‘{:]t:s;:?czla;sge::ﬁv:a&téel\;Great Bntaln) )
;. 5 Ig;s:g('f;’;?vlvgghﬂi’:g:ﬁ;g?ﬁ:ngll‘:xlk;?‘;‘r’;Slaan be corrected, until . . . ; * N7, N9 ~ Roughness classlfication according to ISO/R 1302
5' 1 Lrot - - b "~ Whenpreparing the surface, please observe that the condition of the ma-
f I W =L Lactual : - . terlal may be affected (e.g. due to heating or cold working). As a con-
: Ly = corrected L-valua ' - e S " sequence, the hardness Is also influenced. If the surface Is inadequately
: L = read-off L-value during testing a sample' ‘ : T . prepared, the measuring results can be affected as follows:

o R .. b 7 = Excessive surface roughness results in lower L-values (the true hard- '
Lectwel = actual value whan carrying out measurement operat'an at T -ness is grea;er than lndlcated), and broad varlations of individual
the test block ! measurements

o S .f, N ; - Cold-worked surfaces produce excessively large L-values (the actual
Frequency of Conducting OperutlonaITests B C e » hardness Is less than measured), )

a) Test Instrument is used contlnuously L ” o P . ' .
~ at least once per day ; ' ; ' ' '
~ the latest after 1000 Impacts IR

b) Test Instrument Is used perlodically: T

Lier = reference value from standard test block

T e

Srr

7.2 Supportlng the Samples durlng Testlng

- ' L A : For samples welghing more than 5kg (more than 20kg In the case of

- before and after conducting a test serles .| ' <, C N ': ) 7. v typeG)and of compact shape, no particular precautions are necessary.
6.2 Maintenance of the Impact Device L IR ".ForsampleswelghlngIessthanSkg (lessthan20kginthe case oftype G),

v+ |y Thedevice does notrequire any particularcare othe rthanperlodlcclean- o ¢+ - - the following must to be observed:
} ‘Ing of the Impact body and the guide tube after performlng approxlmately ¥ ‘ v ; .‘Despite the low mass of the Impact body and low Impact energy, a rela-
1000-2000 tests. ST v lvely large Impact force of short duration Is generated when the impact
During cleaning, the lollowlng procedures need lo be observed © oo body hitsthe measuring surface (max. approx, 800 N fordevice D, DC, and
\ k "= Unscrew support ring and remove Impact body from gulde tube . o0 | DS, ormax. approx. 2600 N for type G). Smaller and lighter samples or
3 - Clean off any dirt and metallic dust from the Impact bod), and the PR R workpleces yleld or {lex under this force, producing L-values which are
1k spherical tip . s b . toosmaliand of excessively large variation. Even with big or heavy work-
. = Clean gulde tube with the speclal brush Provlded LU - - pleces It is possible for thin-wall reglons or thinner protruding parts to
‘ ' - Do not apply oil to any parts of thé impact device . " IR .| © . yleld upor Impact. Depending on the frequency of the resilient yielding
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actlon, the measured L-value may be too smallortoo large.In many situa-

tions, potential problems can be chacked In the following manner:

a) Samples having a unit weight of 2-5 kg (5-15 kg for device G) and also
forheavier samples with protruding parts orthinwalls shouid be placed .
onasolid supportin suchamannerthatthey donotmove orflexduring . :
the test impact,

* b) Samplos havlngaumtwelghtofless than2kg (Iessthan5kg fordevice . )

G) should be rigidly “coupled” with a non-yieiding support such as a

heavy base plate. Clamping in a vice Is of no value, since the samples .
" become exposad to stress and because complete rigidity is neverat- .

tained. As a rule, the measured L-values would be too small and show

excessivae variations, o

For coupling purposes, a thin layer of coupling paste Isto be appliedto

the contact surface of the sample. Subsequently, the sarmple should

be firmly pressed agalnst the surface of the base plate by moving it .~

with a clrcular motion (mutual rubbing of the mating surfaces). The . .

coupling process has boen carried out properly, If there Is still no me-

tallic contact betwoan the parts. During testing, the Impact occurs so - - f i
quickly that the thin layer does not have time to yleld. The sampleand "~~~ *

the support behave as If they wero absolutely rigidly Interconnected.

Far the coupling operation, the following prorequlsltes must be ful-

filled:

- Tha contact surface of the sample and tha surface of the base plate '
must ba flat, plane parallel and ground. R

- The direction of the test Impact must be perpendlcular to lhe
coupled surface, o

- The samples should have a shape as compact as possible and must
weigh atleast 100 grams (500 g for device G) and have a thickness of
at least 5mm (10 mm for device G). . N L .

Doy

Proper Coupling: ‘ C e

R Proper coupling requires a little experlence lnsuﬂlclently couplad sam- BT

ples produce large variations of Indlvidual measurements, L-valueswhich -~ . "
are too low and tho operationls characterlzed by arattling nolse upon lm-_ O
pact of the test tip, PR
Even with well-coupled samples, lndlvldual measuring values tend to vary :

1
1

more and the deviatlon Is largar when converting to static Indentatlon
hardness values than would be the case wjth heavier workpieces.

.+ Thefollowing Illustratlons show the coupling and testlng ofa probe witha
. - base plate. o :

,.,.,.(,,‘ DY B e e e
i U‘ l W g . By ;
28 .

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

| Mutual rubbing of both parts while
e firmly pressing the sample against
¢t the base plate ~ Fig. 11

1 Testing ' Flg.12

A particular advantage of coupling
Is the possibliity of obtalning a very
uniform, rigid connectlon between
4 the sample and the support, totally

. elimlnating stresses at the sample
surface. The resulting variation in
measured values s very low.

15
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7.3 Samples with Curved Surfaces

Impact testers only work properly, if the Impact body has a certaln posl-
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 spherlcally or cylindrically shaped concave sur- _
faces, the impact body remalns further within the gulde tube or protrudes

further therefrom. Thus, with such types of curved surfaces, It is to be ob-

servedthatthe radiiof curvature donotdrop below khe values indicatedi in

Fig. 13.

Strongly curved surfaces should always be tested with the small support -
~1ing. -

Concave surface

R>30mm
R>50rpm

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

Forimpact devises D, DC, and D415, speclal support rings are avallable to
accommodate smaller radii on convex orconcave surfaces (see page 26).

18
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8. Speclal Characteristics of the EQUOTIP

Measuring Method

" 8.1 Hardness Vaiue 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 velo-
city Ve by the impact velocity Va, multiplied by a factor 0f1000. The term L-
value Is named after the Inventor of this measuring principie, Dipl.-Ing.
Dietmar Leeb.

\a

Since the Impact velocity remalins 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 matarial tested.

The measuring value Is Influenced not only by the hardness or strength,
but also by the modulus of elasticity as well as the elastic limlt respec-
tively yield point. The hardness value L, therefore, constitutes a
characteristic value of both plastic and elastic behavior of the materlal,
since both factors aro automatically measured conjointly.

* Regarding the elastic propertles, the Influence of the E-modulusis of par-
© - Alcular Importance. With materlals of the same static hardness but
- different magnitude of the E-modulus, those having a smaller E-modulus

will characterlstically produce a Iarger L-value. For Instance, a steol sam-
ple (E-modulus about 210 000 N/mm?®) with a Brinell hardness of 150, pos-

‘sesses an L-value of416 (lmpact device D) while an aluminium sample (E-

modulus about 70 000 N/mm?) 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, Ifitisrelat-

ed to a certaln group of materials,

- " Generally speaking, the hardness value L can only be comparedtoallmlt'

ed extent with conventional static Indentation hardness values. In con-

- trast to the EQUOTIP method, only the predominantly plastic propertics
- are measured by static hardness testing systems,

By grouping the different types of metals In terms of thelr E-modulus,
alloylng and treatment, it is possible to develop highly usable conversion

" curves for convert.ng the hardness values or numbers for use in practlcal
) work '

17
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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)

* The model DCls not e'qulpped withaload-
Ing tube, since It is loaded with a separate
loading stick, .

Fig. 14

-t
T

Loading tube
Guide tube
Coll holder with coli
_Release button
Connecting cable leadlng to the -
Indicator device

O S WN -

*. B8 Large support rlng

. 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 davice should not be disassembled,

otherwise misadjustments Inthe spring sys- g——

tem and the transmittar will occur.

Use of support rings
Large ring: for all standard situations
Smaliring: formore exactplacementofthe

.......[.\_\\g;\\‘q

-

7

-
//;7/,’7// ; :/’;’/ ;;/ 7;757

=771

A

v« NI DL 2

o

Individual Impacts and for test- 6/6a-

Ing strongly curved surfaces
(see Sect. 7.3).
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8.3 Technlcal Speclticatlons for EQUOTIP Hardness Testers

- Measuring Accuracy (see also Section 9.2)
- &) When using the hardness value L. as tha direct hardness numbaer

- average measuremant deviation of the L-value with repetitive Indi-
vidual measurements at the same test location:
may. 1 4 L units throughout the entire measuring range (£0,5% rele*
tive to L = 80Q)

'b) When converting the hardness value L Into static Indentation hard-

ness numbers (HB, HV, or HRC)
- mean conversion devlation depending on measuring range and
static method: +3% to £15% .
¢) When converting hardness value L Into Shore hardness
= mean conversion devlation dependlng on measuring range: £1.5%
tO +4. 5% )

- EQUOTIP Indlcator Device

Battery set . 3 single 1.5 V batterles

Operating time of battery set _
at 20°C _ - approx. 50 hours

Operating temperature e . +5°Cto +50°C
Printer connection R
Dimensinns S 245x112mm -
Weight ' ' o approx. 900¢g Inel. batterles
Impact Devices D,DC D+15 G
Mass of impact body 0 55 7.8 20.0 -
Impact energy Nmm 11.0 11.0 80.0
Diameter of spherical

 testtip  mm 3.0 . 3.0 5.0

.~ Diameter of impact devlce ‘mm 20 20 30
~ Length of impact device mm  150/185 165 . 250

Materlal of spherical test tip  tungsten carblde,

hardness approx. 1600 HV

19




+ following steel qualities; l

9. Conversion between L-Values and other Hardness
Numbers

. 0.1 Converslon Tables

For comparison belween hardness value L and hardness numbers of
other systems such as Brinell, Vickers, Rockwell C, etc., conversion

curves and tables have been compiled. lnordertodevelopthese 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 uslng the

method of least squaras (non-linear regression).

. 9.2 Converslon Devlatlons

The converslon deviatlon Is the varlance resulting from the comparison of

~ measuring values observed with different hardness testing methods. It i
Includes 2 components. The majorshare Is caused by the fact that there s

no clear physical relationship between the varlous methods. The second

component results from the clrcumstance that the comparlson of hard-’
ness values (e.g. L-value and Brinell) also Includes }he measurlng devla-_ -
- tion of the method bsing compared to. ’

Theretore, a converslon between hardness values contalns inaccuracles

_ from the outset. This applies not only to converslon of the L-value Into

static indentation hardness values, but also for converﬂng from one static
hardness measuring method to another. The conversion deoviations (£HB,
ZHV, etc) Indicated In the “conversion tables" represent “standard
deviations”, l.e. 68% of all materiais tested to date fell within the speclfled
variance ranga.

9.3 Devlation from Converslon Values
Deviations from tho values In the conversion table can occur wlth the

High-Alloyed Steeis

- All austenite steels :
= In high-speed tool stesls, hotwork steels, and ledeburite chrom!um
steels (group of high-carbon cold-work steels), the hard materials em-

. bedded in the matrix (ledeburite tungsten carblde e.g. type M7C3 and
M6C) cause a local Increase of the E-modulus, resulting In L-values
which are actually too low. A typlcal representative of this grcup Is the
toolsteel forcold work X210Cri2(MaterialNo.1. 2080) contalnlng 2. 1%
and 12% Cr. .

20
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Cold Work-Hardened Steels

: . = Drawnandinpartalso rolied steels fraquently lead to exessively high L-

values due to the pronounced cold-worked reglons near the surface
which simulate higherthan actual hardness. Such steels should always
be tested over thelr entire cross- sectlon

. Magnetlc Steels

=~ When testing magnetic materials, the velocity transmitterin the impact

body Is briefly influenced by thelr magnetic field. Therefore, slight de- _

viations of the measured L-values may occur.

. Surtface-Hardened Steels
. = Surface-hardened steels and especlally case-hardened steels pro-

duce L-values which are too low because of their soft core. Layer
thicknesses measuring exceeding 0.8 mm do not Influence the L-value.
By establishing plant-internal conversion curves according to Sect. 9.4,
the testing of surface-hardened steels may nevertheless be possible.

~ .+ 8.4 Setup of Plant-Internal Converslon Curves
~- For the speclal situations mentioned in Sect, 9.3, or when testing mata-

rlals forwhich no generally applicable conversion tables are available, the
user can develop Individual conversion tables.

When developing conversion curves, the following points must ba ob-
served:

=~ The sample surface must be prepared very carefully,

- It possible, samples should be of a size which makes couplingto a sup-'

port base unnecessary.

=~ The correct readout of the EQUOTIP hardness testeris to be checked
against the standard test block for each test series.

= The function of the static hardness testing machines and tha correct
optical avaluation of the Indentations Is to be checked for cach test
serles, 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 apalrof comparative values, always form ameanvalue from at least

" .10 to 15 L-values and 3 static.indentation hardness values,
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P s

No digital readout - dead batteries
. ) - batteries
Improperly poled
- no contact at
negative battery pole
- no battery In hoider
- Indicator device
too cold
(temp. <+5°C)

correct defect

warm up device

' Digital display does ~ poor cable contact

not move or cable broken

- tho tested materlal -
Is extremely ,
homogenous

piug fn cable com-

o FigAs sty

s )

Example: . e, ;

3 measurements Brinell .o.' ' U

3x5 measurements EQUOTIP . . o L

: ‘ _ -0 ° p »=1correlation palr
e LI .
(] o [}
o * .
10. Fault Diagnaosis _
' Indlcatlon ' Couse Possible Remedy

RN

_pletely, or even pos=' -

sibly replace cable : |

No Impact occurs - Impact body Is not
or Improperly '
located In the
impact device :

- Impact body does -
notreleass or
cannot be loaded

. correct dofact '

service the catch
chuck or reiease
mechanlsm

Marked doviation of - measuring area

Indlvidual L-values or - Inadequately * ™" ‘
L-values constantly - prepared . BN
too low . =the tested material -

Is extremely Inhomo-

genous or potous . -

~ sample Is Insuffi- ‘(',
_clently supported -, .

2

prepare sample .
according to - - " !
Section 7.1 ¢ 1t

subport saiaple’ -
accordingto
Section7.2: "

Y
o
[

"+ 7+ L-values at the ,
- standard test block

i ocpnstantly toolow -~
S S = spherlcal test tip

|

- samplp exhlbits

. large local hard-
noss differences

" e.g. at the transition
from the welding
geam tp the base
"matorlal

- impact directlon

has been changed

betweeon the

" Individual impacts -

Please see
corrections for
other impact
directions

je
i

- impact dovice
contaminated

cracked (e.g. due

" to lmpact against .

tungsten carblde).
L7 "= support ring does .

L4

not have rubber
~ pad

clean impact device
according to
Section 6.2

replace impact
body

replace support
ring

" L-values at the
. standard test block
.. constantly too hjgh

- spherical test tip
. flattenad (impact

. agalnst tungsten
' carblde, wear)
- = standard tost block

damaged or full of
"~ Indentatlons

replace Impact

© body

repldce standard

test block
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* 11, Notatlon of Hardness Values

To avold confusion between:

- {.-values measured with dlfferentfmpactdev!ces (differentconversion e

tables are applicable for each Impact device type)

- Hardness values of other measuring methods converted from the L
value and those measured dirgctly by the respective system, the fol-

lowing form of notation.is recommended:

a) for L-Values ' ' ' L
The letter identifying the lmpact device usedin establlshlng the meas-

urements Is used as a suffix to the L-value
Lo, Lo+1s, La

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

HBLo+1s HVLp+1s HRCLo#15 IR
HBLa ' Pt
Examples:

(Lo+15 = 402) e HBLo+1s-125 or125 HBLD#+s'
(Lo =770) <———— HSLD = 74.20r ,742HSLo

co

[}

12, Standard Test Blocks :
Co
Standard Test Block D (welght 2.7 kg) ' s

The L-value, together with the suffix D, Is lnscrlbed on this block as

follows:

D9.8o Lo =~ 840+6 HV100 = 782%15
Internal ~ Reference = - " Vickers, -
manufacturing L-value v _comparatlve méasurement
_number _ o :
24
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©_humber

-— -

This block Is destined for use with impact devices D,DC, and D+15.1fthe ’
" measuremants faliwithin the reference value, the Impact device and indl-

cator unit operate properly throughout the entire measuring range,

- The block must be removed from the carrying case and placed on a

solld, firm base prior to testing. -

- The Impact device typae 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 damaga to the spharical test tip.

Stanidard Test Block G (weight 6.5 kg)

Two different L-values together with the sutflx G and D are Inscribed on

this block as shown in the following example:

G2.80 : La = 57516 HB 6/760 = 3458
A -1 (Lo = 61516)
internat - ~ Reference * Brinell
manufacturing L-value comparative measurement

This block Is primarily destined for use with impact device G, for which
the upper value Is applicable.

The value In paranthoses applles to Impact devices D and DC, provided
they are only used within the Brinell range, For checking these devices

_ throughouttheirentire measuring range (up to L= 900 0r940 HV), the test

block D must be usod.
Densely impacted test blocks cannot be restored by grinding. Reason:
through grinding, the orlginalhardness is altered In an uneven and uncon-

. trollable manner. Therefore, the test block can neither be calibrated for a

new mean value nor for an acceptable i tolerance.

. 13. System Accessdrles

. For speclal test appllcatlons the followlng systemaccessorles have been

developed:
EQUOprinter10 » :
Immediately prints Individual measurement values and forms a mean

. value. Correctlon factors (impact device type, Impactdirection) are auto-
- matlcally processed when applicable.

st
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’ ' . WESTINGHOUSE ELECTRIC CORPORATION
EQUIPMENT SPECIFICATION DETAILS | B Nty SyoTEMS

‘ “M 54642A
|
4.3.3 Carbon steel used for the pressure retaining parts shall be ASME Grade
D 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 18.07 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 (:)PS 84201 LH.

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

/
'3.5 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 fepair of leaks and defects in pressure castihgs by peening or by
the use of cement compounds 1s 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

paGt 273 OF 40 PALLS




EQUIPMENT SPECIFICATION DETAILS

M 54642A

NUCLEAR ENERGY SYSTEMS

WESTINGHOUSE ELECTRIC CORPORATION

4.4.5

4.4.6

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,C)PWRSD representative, a copper sulfate or
other appropriate test shall be performed at selected locationms.

The use of materials containing chloride and/or fluorides at a2 level
greater than 10 ppm 1is prohibited.

Weld Filler Material

. 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 57 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 1in
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).

. The use of fabricated composite stainless steel electrodes and filler

metals may be used provided that the requirements of (:)PS 80280VM
are met. '

REVISION NO

0
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TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY

HARDNESS TEST REPORT

] | | ATTACHMENT 12 PAGE OF

QIECT: WATTS BAR NuclcAR Plmvi  umng | |PATE PERFORMED: ¢_o . o¢
COMPONENT TYPE: @pTrepy Room T EQUOTIP S/K: 39- 0063
COMPONENT/ PART /" HARDNESS vzﬁi’JDN‘fOigECTlON/

- << A ‘2
IDENTIFICATION READINGS (Lp) S5 &gz\%\ﬁ,\ Qj;“-x-m
l 2 3 ;_il:r SACSEIES / REMARKS
A28 — 1 [Set |+9¢ 493|497 % | 2 1o | 437 |zo8 '
- 1 |§04 [ Soy |Soo |02 | 2 — |0 412 | 213
=3 (4L | 499 | w8¢ (48t | 3 — {10 | %76 {199
=S 484 Y482 | 482 483 ] | — 101473 | 19¢
~$ 1S3 1821 [531 | s25) 6 — |0 | §I1S |228
A 14288 ~C Lyrr | 4e1 |4gy (480 | 4 | 4 |io 470143
’ =7 |497 |wse |4us |46 | 2 | = |10 |49 | 199
- -8 485 | 493|995 451 ¢ | = || 481 | 203
=1 4S4R8 (492|488 ¢ | 4 || %78 | 200
~ls [$20 |$23 |S28 [S25| 2 |+ || SIS |23¢ _
A %240 11 (499 | Y92 [ 489 (493 € |~ [I1v] 83 |205
=1 [ Ses | 490 |45 [#95| S| = |i0]48s 207
=13 485 |49 [ 487|450 | 4 | o |10 |480 |20z |
14 |%e |s13 Sjo S0} 2 | = [/0]S00 |22
— (490 [#87 | 492 |#85 ] 3 | |19[479 |2en
7~ BRINNEL ,ROCKWELL C, efc. CALIBRATION CHECK
TIME NO. | NO.Z NO.3 SAT/UNSAT
INITIAL A OS"N" 288 VAW R 725% SAT
SUBSEQUENT 1 -
SUBSEQUENT 2 )
UBSEQUENT 3 _ .
FORMED BY: (Do ny, M b, L [PATE & - gy
REVIEWED By: Cw»\ W | DATE: S —(0 -85




PAGE -OF

TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGII\fEERING LABORATORY

HARDNESS TEST REPORT

CT: oATTS BAR NucLeAR PlanwT Uwnyg | |DATE PERFORMED: (. 2. g¢
COMPONENT TYPE: BAT7zfY Room T EQUOTIP S/N: 37 - p0bL3
COMPONENT/ PART /" HARDNESS | QZPOS”DNCOQRECT'ON/ ©

IDENTIFICATION: / READINGS (Lp) 4‘9 ::\::é‘" Pf’jé“"“é@‘;\:{‘: Q&%\&%.

2 3 v \x"w%%d&c’ )};T' ) &{;&0\3 Q}‘S;Q‘i\ REMARKS

Argaws —1 |82 | S2e |29 [Ses | ¢ | = |so| S5 | 224
-2 |528 | 829 |S30 (29| 3 — |lo |$/8 |238
-3 |S2¢ |S23 [$28 |S25| 3 | — 10| SIS |23¢
el AV TR By _Slz S"lzr 4 — lo}So2 | 222
=S 486 | 482 [usd|usd| 2 | 2 |49 197
Aigzgo -6 Ih%q [ual [499 |44 | 3 | < |10 | 481 | 203
ﬂ‘ =7 |S24 |831 [S23(S26 | S | |o|Sw |23¢
: -8 |28 |S27 S22 [S28 | 3 —. 10| $15 238
~V 1829 [S330S2¢ [S29 |4 | 9 |1o|S19 |23
-1o |$2¢ [S2S |23 S22 | = |10 |Su€ |23g

Aig29z -1l |4%2 | 486|478 |¢go | 2 | — 10 470 1193 -
(2 |Sir | $H (SISt || — |0 |Soz {122
131830 {$26 [S27(S29 | 3 | 4 |p|S17 {221
-1¢ [S27 (823 [§33 (20| ¢ | = (o | C1a |237
~IY S22 | S22 SIS |SI9 | Y | ;o] S09 [129

=t - BRINN CKWELL C, etc.
x EL,ROCKWELLC, etc CALIBRATION CHECK

o TIME ' NO. | NO. 2 NO.3 SAT/UNSAT
INITIAL , 1:35‘p~ 7156 7313 1S% . SAT

SUBSEQUENT |

SUBSEQUENT 2
SUBSEQUENT 3

_.BR“’ED 87 Loty Atdhs /. el S 5 1

| REVIEWED By: Cu,a‘ £ W | DATE: S, _ 25
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ATTACHMENT 13 :
: SUMMARY OF UNMARKED BOLTING INVESTIGATION RESULTS -
SPECIFIED MATERIAL VERSUS MATERIAL IDENTIFIED BY HARDNESS TESTING

‘. ' Specified Material Identified

Component Material by Hardness Testing Disposition
Containment Spray ASTM A193 Gr. B7  ASTM A449 (Visual NCR WBNNEB8510
Pump : Exam.) :
Component Cooling ASTM A449 ASTM A449 (Visual Material OK
Water Pump. . Exam.)
Residual Heat Rémoval ASTM A307 Gr. B ASTM A307 Gr. B -~ Material OK
Pump
Centri fugal Charging ASTM A325 ASTM A325 Material OK
Pump '
Positive Displacement ASTM A193 Gr. B7  ASTM A193 Gr. B7 ; Material OK
Pump - ’
Vital Lead Acid Storage ASTM A307 Gr. A ASTM A307 Gr. A Material OK
Battery Rack
480V Reactor MOV Boards ASTM A307 ASTM A307 (Visual . Material OK
' Inspection)

“ Top Pump Vent Flange ASTM A193 Gr. B7 Various Lower-Strength Bolts Replaced

Bolts ' © Materials (Visual Under MR 526555
Exam. )

‘ E15161.01




ATTACHMENT 14

WATTS BAR NUCLEAR PLANT
EVALUATON OF SUPPLIER'S
QUALITY ASSURANCE PROGRAM
(MATERIAL CONTROL - BOLTING)

IVA safety-related equipment is procured in accbrdance with fhe requiremenés
of its topical report, which is approved by the NRC. Detailed division and
branch level engineering procedurgs‘have been developed, implemented, dnd
audited by TVA and NRC personnel to aséure their compliance with topical
requirements. These procedures require that each contract for safét&-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 eqdipment 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 componenté were

1 ‘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 establlshed for the 1dent1f1catxon and control of materials,
parts, and components are normally described in the supplier's quality
assurance mangal (QAM). Supplier QAHé are reviewed and accepte& in accordance
with approved TVa procedures by thg 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
Foﬁram are documented_aﬁd require implementation of corrective action by the

supplier and verification of implementation of corrective actions by TVA.

~1-




Bolting material is one of many items for safety-related equipment that
requires measures be developed to assure that identification is maiﬁtained by
heat number, type, grade, or other appropriate means, either on the item or on
records traceable to the item, as required throughout fabrication, errection,
installation, and use. As previously noted, it js thé suppliér's
responsibility for material control; TVA audits their quality assurance
program to assure compliance.A IVA 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 gas proﬁided TVA with additional assurance that the

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

In the casé of boltiyg 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 purchasev
order. The degree of inspection is directly related toAthe requirements of
the TVA contractual technical specifications, unless the inspector has reason
to questiop the integrity ofvthe mate;ial. 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 boltxng
material, it is the supplier's responsibility for assuring that the boltlng

material is adequate for its intended purpose and meets design

specifications. Supplier documentation does not always identify bolting




material specifications; however, this information can normally be bbtainedv
from supplier subtier 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 ASTH A307 bolting specification to not require bolting
materials to be marked. Thus, some bolts, although procured in accofdance
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.




EQUOlimIt

Upper and lower limit values L are preselected with two coding swntches. =

Foreach measurement, a checkis made to detarmine whetherthe actual
value falls below, within, or above the established limits, The result is

signalled optically and acoustically, EQUOIImlt can also perform external :

control functions,
Impact Devices

In addition to the baslc impact devlce D, the followlng speclal lmpact de- E

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 koy 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, resuiting in different conversion

tables. _ T

Impact Device Type G
Typical applications;

Hardness measuring of large, forged steel parts wlthln the Brinell range y

(90-455HB).

Larger diameter of spherical test tip (dlam. = 5 mm). Lower preparatory
requirements for measuring surfaces than wlth lmpact dovice D, :
Impact Device DC

Typical applications: :
For measuring under very restricted space conditions e.g. Inslde bores,
interior of machines, etc. In otherrespects, the application range is identi-
cal to device D and the same conversion tables apply.

Speclal feature: the impact device DC is loaded with a speclal loading
stick. The impact body Is identical to the one used in type D.

Support Rings for Impact Devices D/DC/D+15/G

Part designation and . sultable for the following o
dimensions: , - test surfaces: '
® 19.6x6.5mm - . " plane
cylindrica! -

'DB
=) o
@ _ R=> 60 mm spherical

~ hollow-spherlcal

26
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hollow-cylindrical o

- K14.5-30 @ 20%6.7 mm

SUN . 52x20%16 mm

Ad

o Part designation and

dimensions:

suitable for the following
test surfaces:

» D8a @ 13.5x5.5 mm

%..?/\1

plane

B = . $ 19.5x5.5 mm cylindrical |

o @ : ' R> 30 mm hollow-cylindrical

B y spherical
' hollow-spherical

K S cylindrical
. Z10-15 0 20%x20x7.5mm  R10mm -15mm

- 214.5-30 . - 20x20x6.5mm - R14.5-30 mm

" R< 10 mm not possible

R= 30 mm D6/D6a

CHZ11-13 - . 20%18x5 mm

hollow-cylindrical

(S

; R11 mm - 13 mm
.+ HZ125-17  20x20x§mm . R125mm =17 mm
.- HZ18.5-30 ... 20)}20x5 mm .. R16.5mm=-30mm
‘//"' L .+ R<11 mm not posslble
e -:7'/- ‘ R> 30 mm Déa
spherical
K 10-15 @ 20x7.7 mm R10 mm =15 mm
R14.5 - 30 mm

* . R< 10 mm not possible

R= 30 mm D6/D6a .

HK 11-13 @ 17x5mm
HK12.5-17 . ¢ 18x5mm
HK16.5-30 @ 20x5mm

hollow-spherical
R1t mm =13 mm
R12.5 - 17 mm

R 16.5 - 30 mm

R< 11 mm not possible
R* 30 mm Dé6a

T

L




B

Part designation and
dimensions:

sultable for the following
test surfaces: :

&

D6b/D+15

13.5x10.8x5.5 mm

" plane -
cylindrical

R> 30 mm . hollow-cyiindrical

spherical - -

" hollow-spherlcal :

GS.

@ 29.5x7 mm

plane
cylindrical

R> 100 mm hollow-cylindrlcal B .

spherical

" hollow-spherical - @

G6a

K<

?19.5x7 mm

plane
cylindrica!

R> 50 mm hollow-cylindrical ~

spherical
hollow-spherical

<: less than...

=: equal to or greater than...

b e

b

DC ] ©

D+15 OXG)

"G J oo o
‘ 0o

Comblnatldna ' -

@-

. 13.1 System Combinations -

Combination 1
Impact Davice + Indicator Device = Basic Unit D

pc §" _ 1
D+15 :
G

Comblnation 2
Iimpact Gevice + Indicator Devica + EQUOprinter 10

r_ﬁ

Impact Device + Indlcator Device + EQUOIImit .

D
DC

. . o additional
g+15 f 0g O output

Combination 4 v
Impact Device + Indicator Device + EQUOprintar 10 + EQUOIImMIt

D+15 ® ® Ca
G J oo o

a g

29
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14.1 Operating Instructions _ . ' - _
= Connect cable to EQUOTIP Indicator devlce and to the AC malns - If

available (check technica! data of power supply) . L R

- 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 automallically formed.

In the “MAN"-posltion, any number of measuremants can be taken and ; : ‘- 1

- the mean value Is formed by depressing the *END" key 6.

- "START" key 5 Initlates printout of the baslc text. The praselected set-‘j

tings are confirmed on the recording strip.
= The EQUOTIP unlt is now ready for operation,

'

30

14.2 Expianation of Remalning Function Keys

‘Key 7: CLEAR key for obvlously erroneous measurements. Tho valua

erased will not ba included in calculating the mean value,
Koy 8: Permits performance chack on the standard test block during a
. test serles. (Test scries = any number of mean values, oach of
wilch is based on sevoral Individual measurements.)
Preselected programs (switchaes 2, 3, 4) are disabled. Terminale
performance test by depressing END key 6. During test block
chacks, control lamp 9 llghts up.

Technice! Speclfications . '
Powar supply: Mains: 220 V AC £10%, 50/60 Hz
Rechargeable battery pack, oporating
time approx. 3 hours
Recharging tima apptox. 6 hours
Voltage drop indlcated by blinking of
"POWER ON" lamp
. Fuse (In socket): T0.2 A
Amblent tempaeratures: 0°C to +50°C
Paper: Electro-sensitive metal paper

width: 60 mm

length of roll approx. 30 m

a1




15. EQUOIlImIt Technlcal Specifications

. _ - Output: Switching relay: too high = normal-—too low
iy .~ (potentlal-freo contact)

¢« 1 One-shot function with 100 ms lmpulse duration

il - .- ACswitching power: max. 250 V, 4 A, 100 VA . {tronstor

.. Acoustic signal can be muted

_{ i - DC'switchlng power: max. 50V, 4 A, 60 W
' 3 j' ~ Power supply: 110/220 V AC, 60/60 Hz i—;

The EQUONmIt Is deslgned for: ! oo ;
a) direct connection to the EQUOTIP Indlcator devlce Each Individual : !
measurement Is evaluated. S
b) connectlon tothe EQUOprinter,.Depending onthe setting ofselector4 . '
at the EQUOprinter, evaluation Is performed eltherfor each Indlvidual )
measurement (position “MAN") or the mean valua (positions 3, 4,5, - | '
etc.). When depressing key 8 (TEST BLOCK CHECK) on the £QUO- *
printer, subsequent control measurements ara not evaluated by the ’
EQUOIImit, |
1 Lights up when the measurement falls below of the lower limit
value Lnin. Simultaneously, an acoustical slgnal Is released.
2 Lights up when the measurement falls within the range given by Lmin :
and Lmnx. .
3 Lights up when the measurement exceeds the upper limit value | .
Lmax. Simuitaneously, an acoustical signal is reieased e L

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




- ATTACHMENT 3.2
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LD Values énd Brinell (for steel)

: LD Valﬁes and‘Vickers (for steel)
LD Yalues and Rogkwell.c (for steel) - S

LD Values and Shore D (for steel)

LD Values and Brinell (for cast AL)




~

Brinedhiirte HB / Dureté Brineil HB I Brinel Hardness HB (F=3007

A

Steel and cast steel

g

nd Stahlguss
r et fonte d'acler

Lo-Brinell

L I T T 1
1 i 1 L T
Schiaggorit /}’ :
Instrument de frappo —A
impact Davico - Z
400 oA
P fe’d
A
. A
' A7
300 o
,?‘/
P
/, -
|2
]
200 ;:/,
¢/ Umwertungs-Strouberelch -
| Portéo dos dispersions de convorsion ——
- e Converslon-Daviation Rang~ —
100 btz f— o —
=== : Vorilkale Schiagrichtung
Diraction verticale du choc
n \erilcal impact Diraction
(1 { ) l i 1 L
L1+t 111 :
300 400 ' . 500, 600 : 700
Hiirtewort Lo / Valeur do-duretd Lo / Hardness Value Lo

* * [ ] *
Korrektur bel anderen Schlagrichlungen Lo \’4 ,__.g )‘b T "
Corractions pour dos chocs en d'autros :
diroctions
Corraclion for other Impact directions ggg ) 12 20 29
T 8 12 10 27
* Korrekturwerte sind vom gemessenen . :gg 8 1 18 25
L-Wort abzuzighen ‘1 s00 ] 10 17 . 24
¢ Corrections & dédulire de la : . 860 5 10 18, | . 22
valour L mosuréo 600 4 9 .15 . 20
* Corrections to subtract from measurod 850 4 8 14 19
L-value 700 4 "8 13 - 18

. (EModul 210000 Nimvy -

 *Umwertungs-Streuung dos e Dlspersion da conversion de

Dle Werte sind gliitig fUr unleglerten und nledrigleglerten Stah! und Stahl-

| . Les valeurs sont valables pour les aclers et les fontes d'acler non-alliés et
- faiblement alliés, torgés ou laminés & chaud et ayant subl un traltement

¢ Convorslon-Doviation of the
Table value In comparison
{o diroct Brinoli Hardness
tosling

Tabollonwortes Im Vor- la valeur du labloou on
glolch zu diroktor Brinell-

priiung

comparalson avoc I'essal
direct d’npr¢s Brinell

gtussdlm warmgowalzten oder geschmledeten und wirmebehandelten Zu-
stand,

' thermlque, o

Lt

The values are valld for unalloyed and low alloy steel and cast steel In hot

A
N
Lb | HB |xHB* Lo | HB |+HB* Lo | HB }4HB* Lo | HB |tHB* '
(F=100%) (F=1002%) (F=36D%) {F=300%) '
300 | 80 400 | 138 500 | 221 600 | 327 \
302 | a1 402 | 140 502 | 222 802 | 329
304 ] 81 404 | 14 604 | 224 604 | 332
308 | 82 406 | 143 606 | 228 606 | 334
308 83 408 | 144 ) 608 | 228 608 | 336
310 | 84 410 | 145 610 | 230 810 | 339
312 | a5 412 | 141 | - 612 | 232 812 | 341
4| 88 414 | 148 614 | 234 814 | 344
318 | 87 418 | 180 618 | 238 618, | 348
18| 88 418 | 161 818 | 238 818°| 348 .
3201 90 420 | 153 620 | 240 620 | 351
322 { 91 422 | 154 522 | 242 622 | 353 i
324 | 92 424 | 168 524 | 244 624 | 358
326 | ‘93 426 | 167 526 | 246 626 | ass '
328 | 94 428 | 159 528 | 248 628 | asy
30| 95 430 | 160 830 | 250 630 | 3683
332} o8 432 | 182 632 | 262 632 | 366
334 | 97 434 | 164 534 | 254 634 | 368
338 | 98 436 | 165 836 | 256 638 | 371
338 | 99 438 | 187 638 | 258 638 | ar3
340 | 100 440 | 168 540 | 260 640 | 376
342 | 101 442 | 1710 642 | 262 642 | a8
344 | 103 444 | 172 544 | 264 644 | 381
J46. 104 4486 173 546 267 646 383
348 105 448 175 548 2069 6408 386
350 | 106 | 10 450 | 176 | 13 650 | 271 1 te | | 6s0 | 380 | 20
352 | 107 1] 452 | 178 552 | 273 | « 652 | 391
354 | 108 454 { 100 654 | 275 654 | 304
358 { 110 458 | 181 658 | 277 658 | 308
368 | 111 458 | 183 558 | 279 658 | 399
360 | 112 460 | 185 660 | 2081 860 | 402
382 | 113 462 |- 188 662 | 284 862 | 404
364 116 464 188 664 288 604 407
386 | 116 466 | 180 660 | 288 660 | 409
368 117 468 192 568 280 668 412
370 | 118 470 | 193 570 | 202 670 | 416
312 | 120 472 | 195 672 | 285 672 | 417
ar4 | 121 474 | 107 674 | 297 674 | 420
are | 122 476 | 199 678 | 299 876 | 423
378 123 478 200 678 301 878 425
380 125 . 480 202 6580 304 880 428
382 126 482 204 582 308 882 431
384 127 484 208 684 308 684 434
388 129 4088 208 686 311 6086 438
388 130 488 208 588 313 608 439
380 | 131 490 | 214 680 | 315 690 | 442
302 | 133 492 | 213 692 | 317 692 | 444
394 | 124 494 | 216 584 | 320 694 | 447
396 | 138 496 | 217 608 | 322 696 | 450
398 | 137 498 | 219 698 | 324, 608 | 453
400 { 138 800 { 221 600 | 327 700 | 456

rolled or forged and thermally treated condition.




'\\l
St Stahlguss o ' . -
: Lo | HY [#Hve| | Lo | HV |&HV*| | Lo | HV [£Rv*] | Lo Vv | £HV*
! - n . . |
Aciel'®t fonte d'acier . - (E-Modul 210000 N/mm2) _ : _ -
Steel and cast steel ‘ . ; - T 300 | 80 450 | 193 600 | 339 750 | 670
' s s el e e e
. . H ‘ - _ Syt 0 : 6 . 4
- B 306 | a3 456 | 189 | . 606 | 347 |- 756 | 501
. 'LD VleerS o R 308 | 84 458 | 191 | .- 608 | 340 758 | 688
o . Coy 310 85 460 | 102 610 | 352 760 | 500
Etooo l | [7 I l y Lo 312 | 88 462 | 184 812 | 354 762 | 504
- PRI AR AR R A
hi S T 318 | 88 _ 466 | 1 1
g 900 *'Jrf'c aggorat ais | 89 468 | 200 gig | 382 | - 768 | 606
£ nstrument de frappa 320 | 90 470 | 201 620 | 364 770 | 810
F goo || Tpact Dovico (A7 |, 3220 o1 | || 472 203 822 | 387 772 | 816
Y AA | 24 | 92| . 474 | 205 | 13 624 | 369 774 | 819 | 30
4 /1// i 3286 | 93 476 | 207 626 | 372 776 | 623
% 700 (4.4 | 328 | 94 478 | 209 628 | 375 778 | 628 .
s ,’Q A . ' 330 | 95 480 | 21t 630 | a7y 7680 | €3z
S 241 ! 332 | 96 482 | 213 832 | 300 782 | 636
3 600 4 ! 334 | 97 484 | 216 034 | 383 784 | 641
A ! 338 | 96 486 | 218 638 | 386 708 | 645 !
£ 2% : 338 | 100 488 | 218 638 | 308 708 | 650 i
800 rd ; 340 [ 104 480 | 220 840 | 391 700 | 655 !
s e : 342 | 102 402 | 222 842 | 393 792 | 659 :
® 400 > 1 ' 344 | 103 § . - 494 | 224 844 | 396 704 | 064
=% [ S 346 | 104 498 | 228 646 | 330 706 | 669
—1 } b 348 | 106 | 10 408 | 228 848 | 402 | 20 798_] 673
b =~ 300 =% Umwertungs-Streuborolich . |’ aso | 107 | - 500 230 850 | 40 800 | 678
. ; /4; Portée dos disparsions da eravarsion | 352 | 108 502 | 232 852 | 407 802 1 883
5 © = Convorslon Dovlallon ﬂange ] 354 | 108 504 [ 234 6854 | 410 804 | 688
‘ £ 200 - } t l ase | 111 508 | 238 €56 | 413 808 | 693
9 == Verukalg Schlagylchlung a58 112 508 {-238 658 | 416 808 698
[ = Direction verlicale du choc | 1 360 | 113 . 510 1 240 660 | 419 810 1 703
£ 100 :,:5 \oriical Impact Direction = B 362 | 116 . 242 662 | 429 812 708
] N S DO S . 364 | 116 ] ¢ 614 | 244 664 | 424 814 [ 713
g AR RN F 1RSI IR LA E 4 I
. |
300 400 500 600 700 6oo 800 ! 370 | 120 520 | 250 670 | 433 | . 820 | 728
Hérlowert LD / Valour do dureld LD / Hardness Value LD : 372 | 121 622 | 252 872 | 438 822 ) 733
| |EE B | ||
: ; : 2 26 | 744
: Die Werte sind giiltlg filr unlegierten und nledrigleglerten Stahl und Stahl- . 378 | 128 526 | 258 878 | 445 828 | 748
guss im warmgewalzten oder geschmledeten und wirmebehandelten Zu- i 380 | 127 530 { 260 680 | 448 830 [ 755
‘ stand. | AT IRk
: 2 4 834 | 76
: Les valeurs sont valables pour les aclers et les fomes d'acler non-alllés et i age | 131 538 | 267 886 | 458 538 77?
{ {alblement alliés, forgés ou laminés & chaud el ayant subl un traitement i 388 | 133 538 | 269 688 | 461 838 | 777
- thermique | ol B (e |||
. : . : 88
| f The va!ues are valid for unalloyed and low alloy steel and cast steel In hot 394 | 137 ‘ 544 | 275 804 | 470 844 | 794 | 60
| rolled or forged and thermally treated condition. . ‘ 396 | 139 648 | 277 €98 | 473 846 | 799
‘ , - | .298 | 140 548 | 200 | 18 698 | 477 848 | 805
| o N — ] 2T Bk ik I i
: Karroktur bal andoren Schiagrichtungen D \ﬁ i )“ [ 483 852 1 817
I n ur h ‘autro . 404 | 145 554 | 280 704 | 487 854 | 823
[ T 11 1A T
| q . ' 4 8se | 83s (I
Corroction for other Impact direclions ggg 8 12 20 29 - 410 | 150 580 | 293 710 | 497 860 | 841
. f : 400 8 12 | 19 27 12 | 151 562 | 295 712 | 500 862 | 847
i 450 5 11 18 25 414 | 153 564 | 207 714 | 503 864 | 854
i 500 5 |. 10 17 24 " 418 | 185 | -, 568 | 200 718 | 507 866 | 860
‘ i . 350 6 10 16 22 418 | 168 | 588 | 302 718 | 610 868 | 866
£ e go0 | 4 2. ]..18 20 420 | 158 | 570 | Qo4 720 | 614 870 | 873
| Hl * Korrekturworte sind vom gemossonen 850 4 8 ]| 14 19 422 | 158 i §72 | 308 . 722 | 517 872 | 878
‘ § L-Warl ebzuziohen 700 4 8 13 18 : 424 | 181 | 13 574 | ao9 724 | 521 | a0 874 | 8ae
* Corroctions & dédulre de la 760 3 7 12 1 428 | 163 |- 676 | a11 | 728 | 525 876 | 892
f valour L masurde 800 3 6 1 16 428 | 184 578 | 313 728 | 520 878 | 899
' ¢ Corroctlons to subtracl from moasured 850 3 8 10 15 430 | 168 6680 | 316 730 | 532 880 | 905
L-valug . 800 2 . 9 14 432 | 168 682 | 318 732 | 835 882 | 912
: — 434 | 170 584 | 320 734 | 530 884 | 910
. . : Lo 438 | 171 588 | 322 730 | 543 ags | 928
©|j *Umworlungs-Slreuung des ¢ Dispersion de conversion de  * Conversion-Devlation of the ooy - . 1438 | 173 580 | 325 738 | 547 8es | 933
j  Tebollenwartas Im Ver- la valour du tableau on : Table value In comparison L E 440 | 175 690 | 327 740 { B850 890 | 940
i gloich zy dlrekior Vickars® comparaison aveo l'essal - to direct Vickors Hudnou o le 442 1 178 802 | 330 742 | BE4
! prlitung diroct d'oprés Vickors esti ng Ct i 444 | 178 604 | 332 744 | 558
1 _ , L i .. | 448 180 586 | 334 748 | 562
| .. o , C e Rt 448 | 182 598 | 337 748 | 666 | *
4 o _ o Lo 450 | 183 600 | aag 750 | 570




Rockweiihirte HRC / Dureté Rockwedl HRC /Rockwel Hardness HRC

und Stahlguss R S
Acier et fonte d'acler - ." . (E-Modul 210000 N/mm?2) - .
Steel and cast steel - o : : R

70

Lo- Rdckwé'llﬁc'f RO

————T—] <tA4
Schlaggerit e
Instrument de frappo - Lt ] :
impact Dovico f,/,/_ '
] — .
60 PP
D o
ol i
A L~
so Pz %
Ao
A A !
; ; A
40 /:' ) T .
//,/ Umwartungs-Straubereich —
z, Portde dos dispersions de converslon — |
; P4 Conversion-Devlation Range -
" 30 ) 20% | I T T
7 //1 T T T T T T )
A Vortikele Schiagrichtung -
Y, 9 Diraction verticalo du choo 4
|~ Vortlcal lmPacl Direction 54 .
Pa 1 i 1 i N 1
. il | S . Lt 11 :
600 600 700 ’ 800 . 800 -
Hiirtewert LO / Valeur de duretd Lo / Harrinoss Value Lo
T o '
_. A
. C ' .
' . r K ’
. ] ' {
!
o Y j
R B ) [ N
N . « e . LY
Korrakiur bol andoran Schlagrichlungon ° ‘Lo \1‘- _..{1 )CN r
Corroctions pour des chocs en d’aulres
directions
Correction for other Impacl directions ggg 5 10 10 22
goo | .4 8- [ 15 20
¢ Korrekturwerte sind vom gemessenan 850 4, -8 14 19
L-Waort abzuziohen : 700 4 . 8 13 . 18
¢ Corroctions & déddulre de la 150 | 3. 7 12 17
velour L mesurdo - : . 800 3 8 11 16
¢ Correctlions to subtract from measured 850 3 8 10 18 :
L-value . 1 2 .8 8 14

Lo | HRC [+HRC Lo | HRC |tHRCH Lo | HRC {tHRC1Y Lo | HRC [£HRCY
) 600 | 34,2 700 | 47,4 800 | 68.8
! 802 1 34,6 702 | 47,7 802 | 69,0
804 | 34,8 704 | 47,9 804 | 69,2
) 408 | 35,1 700 } 48,2 806 | 59,6
: 608 | 35.3 700 | 404 808 | 69,7
610 | 20,0 810 1 366 710 } 48,6 810 | 59,9
612 | 20,4 012 | 359 712 | 48,9 812 | 60,4
614 | 20,7 814 | 38,2 714 | 491 814 | 60,3
618 { 21,0 618 | 36,6 718 | 40,4 816 | 60.5
518 | 21,4 618 | 36,7 718 | 49.6 818 | 60,7
520 | 21,7 820 { 37,0 720 | 40,8 820 | 60,9
522 | 22,4 822 | 37,3 722 | 60,1 822 | 61,1
524 | 22,4 624 | 37,8 24 | 60,3 024 | 61.4
628 | 22,7 628 | 37,9 728 | 50,5 826 | 61.0
528 { 23,1 |- 828 | 38,1 728 | 50,8 828 | 81,8
530 | 234 630 | 38.4 730 | 51,0 830 | 62,0
532 | 237 832 | 28,7 732 | 51,2 832 | 62,2
534 | 24,1 634 | 30.9 734 | 61,5 834 | 62,4
636 | 24,4 638 | 39.2 738 | 51,7 038 | 62,0
538 | 24,7 638 | 38,8 738 | 81,0 838 | 62,8
8§40 | 25.0 -y 840 | 39,8 740 | 62,2 840 | 63,0
542 | 254 842 | 40,0 742 | 62,4 842 | 63,2
§44 | 25,7 ‘644 | 40.3 744 | 52,8 844 | 63.4
646" 1 26,0 846' | 40,6 748 | 52,0 848 | 63.6
548 | 28,3 848 | 40,8 748 | 53,1 848 | 63.8
550 | 26,8 2 850 | 41,1 2 750 | 53,3 2 || 850 | 64,0 2
562 | 26,9 652 | 41,4 752 | 53,5 852 | 64,2
854 | 27,3 654 | 41.8 764 | 53,8 454 | 64.4
6568 | 27,8 856 | 41,9 758 | 54,0 058 | 64,8
658 | 27,0 858 | 42,1 768 | 64.2 858 | 64,8
660 | 28,2 660 | 42,4 760 | 54,4 8GO0 | 85.0
502 | 28,6 662 | 42,7 762 | 54,7 862 | 65,3
564 | 28.8 664 | 42,9 764 | 54,9 064 | 65,5
5668 | 29,1 686 | 43,2 768 | 65,1 866 | 65,7
568 | 29,4 668 | 43,4 760 | 65,3 868 | 658
670 | 20,7 870 | 43,7 770 | 65.8 870 | 08,4
§72 | 30,0 6872 | 43,0 772 | 55,8 872 | 86.3
6574 | 30,4 674 1 44,2 774 | 56,0 874 | 60,5
570 | 30,7 878 | 44,4 778 | 66,2 876 | 66,7
878 | 31,0 878 | 44.7 778 | 66,4 878 | 06.9
580 | 31,3 680 | 45,0 700 | 56,7 880 | 67,1
582 | 31,8 0602 | 452 702 | 66,0 882 | 87,3
684 | 31,9 884 | 45,6 784 | 67,1 084 | 67.4
586 | 32,1 68868 | 45.7 786 | 57,3 886 | 67,6
588 | 324 600 | 48,0 788 | 67,6 | 888 | 67,8
5080 | 32,7 800 | 46,2 790 | 57,7 890.| 68,0
§682 | 33,0 002 | 46,4 792 | 68,0
504 | 33,3 004 | 46.7 794 | 68,2
506 | 33.6 096 | 46,0 780 | 60,4 '
598 | 33.9 608 | 47.2 708 | 68.6
600 | 34,2 700 | 47,4 800 | 68.8

* Umwortungs-Strouung doy
Tobollonworles Im Vore
loich zu dirokter Rockwelle
rlfung

* Disporsion de conversion do
la valour du tabloau on
comparalson avoc 'ossal

- direct d'apréds Rockwall

* Convorslion-Dovlation of the
Tablo value In comparison
{o direct Rockwaoll '
Hardnoss tosting

Dle Werte sind gltig flir unleglerten und nledriglegierten Stahl und Staht-
gtussdlm warmgewalzten oder geschmledaten und wirmebehandelten Zy-
stand. C S

Les valeurs sont valables pour les aclers et Jes fontes d'acler non-alllés et

* falblement alliés, forgés ou laminds & chaud et ayant subi un traitement
" thermique, . Can ‘ o ;

'~ The values are valld for unalloyed and low alloy steel and cast stesl in hot
... rolled or forged and thermally treated condition,

7
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——

e et — o e



f '
; und Stahlgus's ' Lo [HS[£HS*| | Lo |DHS|HS | | Lo | yHS |£Hse 1 HS | £HS*
’ : et fonte d'acier (E-Modul 210000 N/mm?) : '
! Steel and cast steel : o 500 | 32,5 600 | 47,0 700 | 62.6 800 | 79.5
i . : ; 502 | 32.8 602 | 47.3 |1 702 | 62.8 802 | 79,9
’ Lo -Shore D s [ | s e[| e
[ ] 1 ' 1 ' 0
D ore ' 508 | 33.6 808 | 48,2 708 | 63,8 808 | 81,0
' o 510 | 33,9 610 | 485 710 | 64,1 810 | 81,3
100 : ' 512 | 34,2 612 | 40.8 712 | 64.4 812 | 81,7
g - - L 218 | 347 815 | 404 718 | 653 215 | 034
— - 1 , 1 . . .
b e g oppo v/4 + 518 | 3500 818 | 40.7 718 | 85.4 818 | 828
£ | impact Dovic 4 S 520 | 35.3 620 | 50,0 720 | 65.7 820 | 83.2
E %-—- [ 522 | 368 622 | 50.3 722 | 681 822 | 836
T 80 / g 524 | 36,9 824 | 50,6 724 | 66.4 824 | 83,9
: /. l _ 626 | 38.2 628 | 60.9 728 | 68.7 820 | 84.3
: /4 ey 628 | 36.4 628 | 61.2 728 | 67.1 828 | 84,7
% — - . 830 | 36,7 630 | 615 730 | 67.4 830 | 85,1
¢ >/ S 532 | 37.0 832 | 61.8 732 | 87,7 832 | 85.5
80 ) 7/ P 534 | 37.3 634 | 62,2 734 | @0,1 634 | 858
A . 538 ( 37,8 638 | 62.6 738 | 68.4 836 | 88,2
: 77 ' 538 | 37,% 638 | 62,8 738 | 68,7 838 | 86,6
4 7 . 640 | 302 840 | 63,1 740 | 69,1 840 | 87.0
| £ . 542 | 38,6 612 | 63.4 742 | 69,4 842 | B7.4
A i 544 | 387 844 | 5317 744 | 69,7 844 | 87,8
70
8 27 .o 548 | 39.0 646 | 64,0 748 | 70.1 846 | 88.2
PR 7 : 548 | 39.3 648 | 54.3 748 | 70,4 848 | 88,6

. la ¥ 550 | 396 | 1,5 850 { 54,6 | 1,6 750 | 70,7 | 1.5 850 | 8.0 | 1.6
& A i 552 | 39,9 652 | 64.9 752 | 71.1 852 | 89.4
] [ : 554 | 40,2 654 | 55,2 754 | 71.4 854 | 9.8 ;
£ 60 p.

o - 558 | 40.5 658 | 65.5 756 | 71.8 858 | 90,2 ;
§ 1 i 558 | 40,8 858 | 65.9 758 | 721 858 | 80.8 ot
& P/ i 560 | 41,1 860 | 56.2 760 | 72.4 860 | 81,0
4 A : 562 | 41,4 862 | 66,5 762 | 72,8 862 | 01,4

A7 | 564 | 41,7 864 | 56.8 764 | 731 864 | 01.8
LY > L 568 | 42,0 6668 | 57,1 768 | 73,5 866 | 92,2
,‘A// Umwortungs-Strouboralch , 508 | 42,2 668 | 67.4 768 | 73,0 B8G8 | 92,6
% Poride des disporsions de convarslon o 670 | 42,5 670 | 57.7 770 | 74,2 870 | 83,4
A7 Conversion-Deviation Range b 572 | 42.u 672 | 58.0 772 | 74,6 872 | 93,6
S jversion oy atlon Hang e 674 | 431 874 | 68.4 774 | 749 874 | 93.9
40 P e 11 578 | 43.4 876 | 68.7 778 | 752 876 | 94,3 -
A7 Vertikale Schiagrichiung 578 | 437 678 | 500 778 | 768 878 | 94.7
o Diroction veries e mung ‘ 680 | 44,0 800 | 69,3 780 [ 75.9 880 | 85.2
Vortica! Impact Diraction - ! 582 | 443 882 | 50.8 702 | 76.3 802 | 956
oid jo mpact Diract : 584 | 443 684 | 59.0 784 | 78.6 884 | 96.0
% L NN N 266 | 132 665 | 000 708 | 779 866 | 909
i . ) 7 . 88 | 96,
600 600 700 800 000 , 590 | 45,5 890 | 609 700 | 7717 890 | 97.3
Hiitewert L0/ Valour de dureté Lo / Hardness Valuo LD . 592 | 45,8 692 | 61,2 792 1 78,1 892 | 97,7
. i 594 | 46,1 694 | 81.5 794 | 78.4 894 | 98.2
. 596 | 46.4 606 | 61,9 796 | 78.8 896 | 98.6
598 | 48,7 698 | 62.2 708 | 79.1 898 | 99,1
600 | 47.0 700 | 62,6 800 | 78,5 800 | 99,6
v ¢ Umwartungs-Streuung dos ¢ Disporsion da converslion de  * Conversion-Davlation of the
: Tabellenwartgs Im Vor- la valeur du tabloau en Table value In comparison
') Slohe lotzte Solte gleich zu dirokter Shore- comparalson avec I'essal to diroct Shore Hardnoss
;’olarfz:!elnléro page prifung direct d'aprds Shore tosling ’
oo last page L .
P ' 1) Siehe lotzis Selto 1) Volren derniére page ')See last page
* N [ ] vz o]’ 4
Korrektur bo! andoren Schiagrichtungon Lo \f' » v Dle Werte sind gliltig fUr unleglerten und nledriglegierten Stahl und Stahls
Corrections pour dos chocs en d'autres —y d guss im warmgewalzten oder gaschmiedeten und wirmebehandelten Zy-
g’owco‘g:ﬂfnt ther impact directl 500 - stand. - )
" or othor Impact directions o
5 10 18 22 : .
650
4 -9 15 20 Les valeurs sont valables pour les aciers et les fontes d’acler non-alllés et
* Korrokt 600 . i :
L Shiokurwerle sind vom gemossenen 850 i R 1 P falblement alilés, forgés ou laminés & chaud et ayant subl un traitement
* Corroctions d dddulre da la JB - 7 12 | 17 thermique, - .
valour L mosurde 3 6 11 16 : : : i
. 800 . L. . L T
Cyaocilons fo subtract from measured eso | 3 - I - . The values are valld for unalloyed and low alloy steal and cast steei In hot
900 ol rolled or forged and tharmally treated condition,
8 ) 9
]

el



Alu Gusslegierungen
~Alli ‘aluminium pour fonderie

Cast Aluminlum Alloys  (E-Modul 65000 ~ 85000 N/mm?)
Ll ' N
Lo - Brinell o
8 VAT
2 150 : /"ll@' . :;"’
WA
o Schiaggorit VafidvdLy
@ Instrument de frappo 1) vl d
impact Device ,ﬁ o //
il v VY
£ AP
= 1}7}"/€~ i
E AR d |
£ 100 = :
& /ﬁ{ B
- ] ; i bt ;/'
> R
¥ Al gf}f g4 :‘9‘/
g prilacisd
k l] AW
i AW S
5 P dPe i’ i Umwerlungs-Strouboreich
< B0 Y g > Portéo des dispersions do converslon —
% 144 AT Convarsion-Deviation Range
© 12 i
I e S
3 A Vortlkale Schlagrichtung
£ Diractlon verlicale du choe
o Wrtical Impact Direction o}
HERNEEN
Va0 | " 300 400 | 500 560
. ) Hértewart LD / Valour de dureté Lp /Hardness Value Lo
i N
i
i o
. i
. sl . - 272 &
Korroktur bot andoren Schiagrichtungen Lo \,@ -~ )Q‘
Corraclions pour dos chocs en d'aulros .
directlons T T
Correclion for other Impact directions 200 :
250 7 14 2 - 33
* Korrokturwerle sind vom gemossenen 300 8 13 22 <}
L-Wort abzuzighan 350 8 ‘12 | 20 29
* Corroctions & dédulre de Is . 00 ‘8- 12 19 27
valour L mosurde ) . 450 "8 1Y 18 25
* Correclions to sublract from measure 00 5 10 - 17 24
L-value | se0 8 10 18 22

10

L
RN
ST

Lo HB | 2HB* Lo HB | +HB* Lo HB {tHB* Lo 1tHB*
(=100 (F=100% (F=1007) {F=1007)

200 30 300 68 400 90 500 131

202 31 Jo2 67 402 81 502 132

204 a9 304 68 404 82 604 133

206 32 308 68 408 23 606 134

208 32 308 59 408 83 508 135

210 33 310 80 410 24 610 135

212 33 312 €0 412 95 612 136

214 a4 314 1] 414 28 514 137

218 | 34 318 81 418 [:]31 18 130

218 34 318 82 418 87 518 139

220 | 35 320 83 420 98 520 | 140

222 | 35 322 63 422 99 522 | 141

224 38 324 64 . 424 100 524 142

228 38 328 85 428 100 526 143

228 a7 328 65 : 428 101 528 144

230 37 330 66 430 102 5630 1456

232 as 332 a7 432 103 8§32 1456

234 38 334 a7 434 | 103 634 | 148

236 39 336 68 436 104 536 147

238 39 339 09 430 105 538 148 |,

240 40 340 60 440 106 640 149

242 40 342 70 ) 442 107 642 150

244 41 . 344 7 444 107 544 151

248 41 346 71 : 446 108 548 162

248 | 42 -348 12 448 | 109 ~ 1] 548 | 153

250 | 42| @ as0 | 713} 10 450 | 110 | 12 550 | 154 | 15

252 43 352 73 452 111 652 166

254 43 354 74 454 112 554 156

256 44 360 76 456 12 6506 157

258 44 58 |: 18 458 113 658 160

260 45 360 78 460 114 §60 159

262 46 362 {. 77 462 | 116 :

264 46 364 77 484 118

266 47 368 78 466 118 ”

268 47 358 79 468 | 117

270 48 370 79 470 118

272 48 372 80 472 110

274 40 374 81 474 120

270 49 378 82 478 124

278 50 378 82 478 122

200 51 380 83 480 122

282 51 382 84 : 482 | 123

284 62 384 84 | .- 484 | 124

288 52 388 a5 408 125

288 63 aes 88 488 | 128

200 54 ago | 87 490 | 127

292 84 392 87 492 128

204 65 304 88 4904 120

290 55 306 89 498 129

208 58 308 90 498 130

300 -1} 400 80 600 134

* Convorslon-Davlation of the
Table value In comparison
to diract Brinell Hardness
iosiing

. *Disparsion do converslon de
la valour du tableau en
comparalson avac l'assal
ditoct d'aprés Brinoli

* Umwartungs-Strouung dos
Tabollonwertas im Var-
gloich zu dlrokler Brinoll-
prufung :

-
f
‘

" Dle Werte sind gd!tlg fUr Aluminlum-Gussleglerungen nach DIN 1725 In ver-

gltetem und unverglitetem Zustand.

... Les valaurs sdhr valables pour les alllages d'aluminium pbur fonderle
" d'aprds DIN1725 en état amélioré et non-amélioré,

The values are valid for cast aluminum alloys according to DIN17251h a
_non-heat-treated and a quenched and tempered condition. :




‘ . ATTACHMENT 3.3 | PAGE OF
‘ | TENNESSEE VALLEY AUTHORTTY '
SINGLETON MATERIALS ENGINEERING LABORATORY
| HARDNESS TEST REPORT
MECT: | : | DATE PERFORMED:
COMPONENT TYPE: : D EQUOTIP S/N:
COMPONENT/PART =,/ HARDNESS /" §/POSITONCORRECTION o
IDENTIFICATION READINGS (Lp) Qv(’::m < «\Oi\@ POSITION ,\\o\* Gi;?,, ‘32&?—);-_
' S QWSS R -
' 2 3 ¥ IS _L:T‘ REMARKS
|
X% - BRINNEL,ROCKWELL C, etc. | CALIBRATION CHECK | | »
- TIME NO. | ~ NO.2 NO.3 SAT/UNSAT
| INITIAL | o
| SUBSEQUENT |
i BSEQUENT 2
BSEQUENT 3
PERFORMED BY: | o DATE:
REVIEWED BY: . - ’ ’  |DATE:




ATTACHMENT 8
TENNESSEE VALLEY AUTHORITY ‘
SINGLETON MATERIALS ENGINEERING LABORATORY

HARDNESS TEST REPORT

PAGE OF

ROJECT:  (JATTs BAR nuclEAR  PLavT dwet o

DATE PERFORMED: §. 5. g¢

COMPONENT TYPE: RYR Pump BB EQUOTIP S/N: 37— 0663
MoTar ts Pw»\p BelTs ' . : '
COMPONENT/ PART /" HARDNESS / . &‘;{fﬁi’,f““fei@ﬁ”"’“/ .
READINGS (L o & : S oS ————
IDENTIFICATION (Lp) (‘,Q.i%{, p\x\\zé\iv:\; — q&(:\%qs,cé\g Q\qu’Q-«Q"X‘B&,yELL
! 2 3 §%&9%ﬁ§§* Jfr S TS REMARKS
NE  Bol7 4 |465 [#67 |41 {467 | % | T |ie|#s7 | 197
NE  Bol7 z [477 |482 |475 (478 | 4 | — |10 {48 | 142
SE  ®oLy 3 |SoT |3 |49¢ |Soo | ¢ | 4 |jo |40 |21
SW  BolT 9 | #96 | 487 {492 (92 | ¢+ | 10 |482 | zoy
RUR  PumPl.IAA
‘.‘Mﬂ’(l—c({ To | Pung BOILTS
CNE BT 1 |46t [Y6S |47 {yeg | 3 | =Y |io |458 |93
INE Bol7 2 J4LT{4TT |+ {gT71 | ¢ | — |1o]{4g] |18C
SE Bt 3 |488 | 482 |48 YRS { 3 | 1o | 475138
SW_ Bot7 ¢ 490 |#3B8|4B8S |487 | 3 | < |10 477 {199 -
7t - BRINNEL ,ROCKWELL C, efc. CALIBRATION CHECK |
TIME NO. | NO.2 NO. 3 SAT/UNSAT
INITIAL SIS pm FAY 2 789 AN SAT
SUBSEQUENT | 6! 00 pa 78 ¢ 751 251 AT
SUBSEQUENT 2 ' -
SUBSEQUENT 3 .
m:ORMED BY: ch-Q J A 1. DATE: (_ 5 _g¢
REVIEWED By. M W DATE: & —/p -85



ATTACHMENT 9  pAGE

- OF
TENNESSEE VALLEY AUTHORTTY |
SINGLETON MATERIALS ENGINEERING LABORATORY
HARDNESS TEST REPORT
_omcr: Watts BrR NUCLEAR PIaT umt | |DATE PERFORMED: ¢_ o o¢
COMPONENT TYPE: Centrifusal Clomine Pump |EQUOTIP S/n: 397 - c063
A AT J

COMPONENT/ PART /" HARDNESS
IDENTIFICATION / READINGS (Lp)

Q,LPO:ITPON CORRCCTION/ O

N

q" POSITION Q\\ o\b 6 —
v)%¢'~ﬁ é? & .ég <§§§ %TE%&NELL
&
1S \x‘* S/ REMARKS

SPeel RuLw:u unit| Cedar Be

NE Bot? | |S34+{839 |S¢l |$33 | ¢

L O [$38 |2

SE BolT 2 [$29[S27 [S3¢ {623 |

1 o0 |€29 |z249

$8 rd;SfJ Value:

moToR Qel7s — |1 BB

NE BolT | |84 |Sto |S32 (838 | ¢

—4 /0 5 28 |248 vetested Values

SE  BolT 2 LSS2 | S6o0|(SS |CCS | ©

— |s0{SY¥s |2

LS

Speed Redu coly ww"f' (I1Gesr Bey\ -

MW _ BotT | |S%7 |S¥8 (548 | S&8 | |

ra/

This Belt |maricdd (Ab)\\ o:de/:\' Mar/(g:! ,A'o\\._

| etor Bet7s| —1 AA

NW_ Betr | [S17 |82+ |2 [S2) | 4

— |ie| §I] |2

3]

SW  Bol7 2 |SYS|$35 (€34 [$29 | ¢

—1 | €29 |1+9

SE Bot7 3 |$IS [SI6 |SI3|Si¢ | 2 | 4 |1o] Sof |22 ¢
.%-.-BRINNEL,ROCKWE‘LL C, etc. CALIBRATION CHECK : |
TIME NO. | NO. 2 " NO.3 SAT/UNSAT
INITIAL L 4S pw IS ¥ 757 701 , =

SUBSEQUENT |

SUBSEQUENT 2

SUBSEQUENT 3

ﬁ’ORMEDBW {)a.-QU./stL; .

DATE:  ©_ .7 gy

REVIEWED By.: &M W

"{DATE: S',

[0 -85

o g S ——




A" ATI‘ACHI\'IENT 10 PAGE OF |
o / TE\‘\IESSEE VALLEY AUTHORITY
g i‘ SINGLETON MATERIALS ENGINEERING LABORATORY J73LD = J 25K,
| - HARDNESS TEST REPORT | T
JECT:  WOATTS QBAR NLLCLEAR PLAVT umiT | |DATE PERFORMED: S-2-8C
COMPONENT TYPE: Qo5 1 i h%@cmeuT EQUOTIP S/N: 37 L 4043
Ck&q.uﬁ punp [ C - malar MaounTs Ceve /’a.._p)
COMPONENT/ PART HARDNESS '/6 é;ff?iwmfoiﬁtcr'o“‘/ o
c READINGS (L R (G PosImoN /s &
IDENTIFICATION (Lp) &0{, &\2: :v; — &é 2% \\@ 0\& % Brove L
I 2 3 PN & -LT & c\»v W ¥/ REMARKS
SW_ Bol7 | |85¢e |52 SO |SSe | + | N ¢+ | 5§2 293 /33, v
SE Bol7 2 |527|S7% |51y (s | ¢ Y | 4[st7 | 289 142 oo pal,
%——BRINNEL,ROCKWELLC, etc. CALIBRATION CHE Ck
| TIME NO. | NO. 2 NO.3 SAT/UNSAT
NITIAL 215 g~  _ 7CH AL 75X SAT
SUBSEQUENT 1 - ' a
SUBSEQUENT 2
SUBSEQUENT 3 _
ORMED BY: /)a...Q U A, ) DATE:  §.5 ¢
: [ 4
REVIEWED By. &A«, W DATE: 5‘/0-—85'




. -,EQ'UIPMENT SPECIFICATION COVER SHEET ATTACHMENT 11 et - e e
WESTINGHOUSE FORM 54084C Nuciear Energy Systems
P.0.Box 355
Pittsburgh, Pennsylvania 15230

EQUIPMENT SPECIFICATION DATED REVISION NO. | DATED . ORIGINAL ISSUE i::wgsgss
-952320 1/15/74 0 1/15/74 @ REVISIONS
ATTACHMENTS

PROJECT: GENERAL SPECIFICATION

: Cs-1
CLASS 2 RECIPROCATING POSITIVE DISPLACEMENT PUMPS 8WR SD Form 54823
BASED ON ASME BOILER & PRESSURE VESSEL CODE W) PS 292722
EQUIPMENT: SECTION III - RULES FOR CONSTRUCTION OF NUCLEAR @) E.Spec. 677474
POWER PLANT COMPONENTS (%) DRWG 271C900
PS 83860 LA
ANS SAFETY CLASS 2 ' 2

) QDPS 85310 QA
P ORDER:
SHO AUXILIARY PUMPS 205 DN Form 54018C

SYSTEM: _ , PS 80280. VM
w)PS 84201 LH
@) PS 84201 v

Pump Data Shects

NOTE: Comments from the
following groups have
been received & resolved:
System Structural Analysis
Materials Engineering
Quality Assurance
Licensing

Reactor Fluid Systems

This document.éomplies with
Paragraph NA 3250 of the

ASME Boller and Pressure

” Vessel Code, Section III
[é/az% 4947«22;,} 76/ oy
E

.E. Date’

A\

FOR SUPPLIER'S CONVENIENCE

REV. REVIGION i NTERED
NO. By & DATE

This Document Contains Proprietary Information of Westinghouse Electric Corporation
{PWR Systems Division) and is to be returned upon request. Its contents may not be dis-

closed to others or used for other than the expressed purpose for which loaned without the
written consent of Westinghouse.

APPROVALS

ORIGINAL ISSUE REV. 1 REV 2 REV 2

AUTHOR E. H. Brown J%Zdw(, /-18-7¥
SHOP ORDER HOLOER | £ ' §. Brown ?%?5;9! -14-7
MANAGER, — = 9/

Auxiliary Equip.| E. J. RusnicaA;//éaM_//J
. 7 77

PROJECT MANAGER

REV 4

Page 1 ot __l‘.g_"bvﬂ

T T Supue S S R, £




WESTINGHOUSE ELECTRIC CORPORATION

EQUIPMENT SPECIFICATION DETAILS 7 UG L E AR ENERGY SYSTEMS
M 546824
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 wuse
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 1100°F 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 1listed in
Table 4 of ©SA564 shall be met and reported in the
certified test report. If the material 1is 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. N
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EOUHPMENT SPECIFICATION DETAILS

46424

WESTINGHOUSE ELECTRIC CORPORATION
NUCLEAR ENERGY SYSTEMS

4,3.2

(2) 1In addition to the reporting of the results of chemical
analysis, the mechanical tests required by (1) above &
the compliance with all requirements of SAS564 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 (¥). 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 (:)PWRSD for each application.

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

Additional Materials Requirements

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.

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.
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