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#o, Subject: 

f~z 

Gentl emen: 
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DESI GUiATED ORIGINALJ 

April 23, 1982 

<Z-~ U L c -

Mr. Nick Jackw - • -U - ,/ 

Reference Telc on o /21/82 at 4:26 p.m.  
Between Nick Jackiw of NRC and Rick Haisler, 
Manager, Quality Assurance of BPS

e to the subject telcon the following background information is

On 4/20/82 Beloit Power Systems received a communication from Colt Industries 
expressing concern over the BPS procedure for torquing the stud/nut combination 
holding the BPS generator spider to the Colt generator shaft on BPS generator 
S/N 700510R2. This communication is submitted as Attachment (1).  

The application of this stud/nut design is shown on Colt Industries Drawing 
Number 11871439 Attachment (2) submitted for your information.  

The 700512R2 stud/nut assembly was torqued on 10/19/81 to the limits as 
specified by the Colt Industries Dwg. #11871439 and witnessed by personnel 
from Bechtel, Colt Industries and BPS. Results are tabulated on Attachment 
(3).  

The equipment used to complete this process was calibrated and maintained in 
accordance with BPS Q.A. procedures. The calibration certification is in
cluded as Attachment (4) Sheets 1 and 2.  

In a follow up meeting with Colt personnel on 4/21/82 BPS was presented with 
the backup data which generated the 4/20/82 communication. This data is 
forwarded as Attachment (5) for your information.  

Based on a review of the backup data, LA/BPS took the following action: 

1. Informed the NRC by the subject telephone message.  

2. Notified (by mailgram) the end users of nuclear generators of this design 
to take preventive action. Mailgram is Attachment (6). (4/22-23/82) 

3. List of end users and generator serial numbers are attached for refer
ence, Attachment (7).  

4. A series of tests have been arranged'to determine if a problem exists.  
These tests are outlined in Attachment (8).  

S/7§
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Results of these tests will be submitted upon completion.  

If there are any further questions, please contact the writer.  

Sincerely, 

Richard K. Haisler 
Manager, Quality Assurance 

RKH/bkw 

Attachments



LAttachment 1 

Fairbanks Morse 
Engine Division 
701 Lawton Avenue 
Beloit. Wisconsin 53511 
608/364-4411

Colt Industries © 
April 20, 1982 

Beloit Power Systems 
555 Lawton Avenue 
Beloit, WI 53511

DBSIGIATED ORIGINAfl 
%. X ,P ý2

Attention: 

Subject: 

Reference:

Shef Massey 

BPS Generators Provided for Nuclear Standby Service 
Alternator to Spider Rotor Torque Value Discrepancies, 
Hope Creek Alternator S/N 700510R2 

(a) Code of Federal Regulations - Title 10, Part 21 
REPORTING OF DEFECTS AND NON-COMPLIANCE.  

(b) BPS Hope Creek Generator Record - Table 1, Torque 
Sequence Page 2 of 2 (Undated Signed by Colt/BPS/Bechtel 
Q/A on 10/19 & 20/82)

Gentlemen: 

Co-lt performed a recheck of generator rotor to spider fastener torque values 
on March 12, 1982 to verify operation of newly designed tooling for use in the field. During this check, it was revealed that fastener #3 was not loaded at all while three other fasteners were only about 13% tight based on prescribed 
torque values. This revelation is not consistent with documentation presented 
to Colt, reference (b).

Colt is critically concerned about application of tooling used by BPS to 
physically torque the fasteners and determine torque values recorded on 
reference (b). Further, we feel that other BPS generators already shipped to 
the field could have latent defects with respect to improperly torqued rotor 
to spider fasteners. Defects of this nature must be reported under reference 
regulations. (a)

Colt requests you give this problem your immediate consideration and advise 
your intended corrective action within twenty-four hours. Such corrective action 
must include reporting of this defect to the NRC as required by reference (a).  
If you do not respond accordingly, Colt will be obligated to issue a report to the 
NRC naming your generators as potentially defective under the requirements of 
reference (a).  

Very truly yours, 

COLT INDUSTRIES OPERATING CORP 
FAIRBANKS MORSE ENGiE DIVISION

GEL/jeh

A d,,,.o o0 JPt Coll hmOus,,ies ODersUng Corp.
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Attachment 3

W1 LOUIS ALLIS 
ton Betot Power Systems

555 Lawton Avenue. Beloit. WI 5351 1 608/365-4491 

Page 2 of 2 
Quality Verification Data For S/N 700510-R.__ 

TABLE I - TORQUING SEQUENCE 

Order of tightening studs in steps 5, 6 & 7: 

1, 6., 11, 2, 7, 12, 3, 8, 13, 4, 9, 14, 5, 10, (1) 

TABLE II

3tud/Nut . r By: 
No. Final Torque BPS Colt Bechtel 

1 y. HAMI I L 

- 07 ,dECrTEL 

5 %1 :.75 \ID.q K " BECHTEL 

jb 

6

9 _io\'-/q5 

12 

14 ,..3"• q,323

Q.A Reviewed and Approved:

Beloit Power Systems /:'N'-/

Colt Industries 

bechtel SOR, Vitness Only

VA~I LAC

Step 5 

Step 6 

Final (7)

/ -/9'-3/

Torque = 17.32 X Input Value X .80

Limits: 305 minimum; 310 maximum 

Torque Wrench # LA?- R..-_0 

Calibrated on -- 6•/ Z i/X- 

Due on _ _ _ _ _ _ _ 

Date

/ Date See NCR# A-2357; Ref.  

Torque limit.

LX 2573'.±

7
/3

I /,ý \ q ý,-z ý
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LOUIS ALLIS 
-- n Pýer S-,Itms

Attachment 4 - Sheet I

Description Mfg. Serial # Identification # 

Torque Wrench N/A LAB-Z-0211 
Manufacturer Model # 

Snap On 602-A-14B Old ID #BPS-771 
Shop Location Size 

Snap On 0-600 Lbs.  
Method of Calib. Calib. Lau :,ame GO ;!oGo Certs Req' 

_________________ BPS )' Ies NO0 
Std Req'd Calibration Std eq'd Calibration io Used Rdg. Adj. -D-ate By Due " Used Rdg. Adj. Date By Due 

0 L- 0 • 0 

25 .16- 2- 55• 
CO 5VAE0 

SGo- -100 

25 25-JA>,/ 

7 75 

10 - -', 100 

U 10 

25 25 

50 50 

75 75 

100 100 

.0 0 _ _ _ _ _ _ _ __ _ _ _ _ _ _ 

25 25 

50 50 

75 75 

100 __ _ _ _ __ _ _ _ I00 

o 0 

- _5__ 25 

L0 50 

75 75

CALIBRATION RECORD



Attachment 4 - >neet 2 

Calibration Certificate 
"OO-L TE602 "i 8 - 7 C DER NO . 335_I 

TYPE T CLASS T _STYLE A 
As referenced in Federal Specification G.G.G.-W-686.  

MASTER TESTER TORQUE WRENCH MASTER TESTER 
"", READINGS TEST READINGS 

CLOCKWISE POINTS COUNTER CLOCKWISE 

UNITS _ UNITS '--T -R S UNITS _ ____ 

AS AFTER AS f AFTER 

I ARECEIVED ICALIBRATION RECEIVED CALIBRATION 

1 4 20 121 120 123 " 121 

240 237 240 246 240 

361 3 355 360 370 360 

4,82 4,75 " 80 496 '473 

602 596 600 621 596 

.certiy th!1t ai.or r..s•er Model TT2 000 Serial 1005 is accurate within 1/10 of 

.f..e ;)ercent j.id tniat ",i reets the tolerances established by the National Bureau of Standards Handbook 44 
r nrougnout I "e entrp scaie ranqe. Accuracy of the above Master Tester is verified at 180 day intervals by a qualified 
outside source. Notification of test date appears on the Master Tester as referenced in MIL.C-45662A, Para. 3.2.7.  
Accuracy of the Master Tester is verified with weiohts as referenced in the National Bureau of Standards Handbook 
105-1. We certify that the above Master Tester is calibrated and used in an environment necessary to assure 
continue• ýaccuracv oivinq due consideration to temperature, humidity, vibration and cleanliness as referenced in 

MI L.C.4566?A a-ii -MlL. Handbook 52.  

dTEST PERFORMED AT: TESTED BY' T r 
SNAP-ON TOOLS CORPORATION 
6527-28th AVE.  

,"'OSHA. :;15. 340DATE 1--819 __ 

NOTARIZATION IF REQUESTED 2% ACCURACY 

SUBSCRIBED AND SWORN TO BEFORE 

•ME THIS "_DAY _ _ __ _ _ ' , OF __________ __ 19 j~+ 
dl MY COMMISSION EXPIRES_ SC-23D



Attachment 5

700002 12 PC2 lHope Crvek 
BPS Alt S/N 70051CR2

PJLL-Z7ICI. EN'GRG.I -. - . ______ 

J. .addock 
Mlarch: 13, 1982

Ae you. rquOsted I have reviewed the data generated by your recent tests of the alternator mounting bolts-on this unit.  

The bolts had presumably been tightened to 4000 ft.lbs. torque by BPS.  Application on an accurately applied 5000 ft.lb. load then produced thefollowing additional net nut run-up. Also shown is the estimated additional load generated by considering 90% of the run-up to be actual bolt zlongatlon, and tha original bolt load as a percent of the final load.

Bolt F0.  
1 6 

2 
7 

12 
3 

13 
4 
9 

14 
5 

10

Nut Run-Up 
in Fiats 1/4 _

Change In 
Bolt Load lbs 

54615

0 0 
3/4 1- G14025 
5/8 136683 
3/8 82013 
1 _ 218700 

1/2 109350 
1/4 -54675 

3/4-- 104025 
1/8 27338 
3/4"- 164025 
5/8 1356-88 
5/8 136688 

Average T1453

Est. Original 
Tihtness L of Final 

71

100 
13 
27 
56 
0 

42 
71 
13 
65 

13 
27 
27 
42Z

Average increases in root stress 445D1 psi Est. average load at 5000 ft.lbs. torque 187500 lbs.  Est. average stress at 5000 ft.lbs. torque 75017 psi Original as Z of drawing 11 871 439 spec. 53%

I,!hile estizzating bolt load from the applied torque does not yield good accuracy, it is clear that the average load was not what it should have been.  Evan more disturbing is the one bolt that was not loaded at all and the three that w~re only about 13% tight. These 4 were certainly potential candidates for further loosening under operating vibration and load cycling.  
The specification per 11 371 439 should have tightened all bolts to 4000 ft.lbs. Had this been true the average additional nut run-up would have been about 3/16 of one flat, only two moved this little.  
RJ ~h/.s ,/i{-"

cc: C,
J.  
V.

Ankrum 
Balderston -
Stonehocker
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S-052946S112002 04/22/82 ICS IPnNGZ CSP PTGA 
6 6033554491 MGMi TDBN BELOIT WI 04-22 0649? ET IAttachmentl IPage I 

u-,0 =ELCIT POWER SYSTEMS RKH 
55 5 LAW TO N -ELCIT 1 535 11 

THIS MAILGRAM IS A CONFIRMATION COPY OF THE FOLLOWING MjESSAGE: 

¾ 5033654471 M TDBM N BELOIT WI 264 04-22 0649P EST 
ZIP 
UNITED STATES :'UCLEAR REGULATORY COMMISSIO-N, 
ATTN MICK JACKIW 
799 ROOSEVELT RD 

ELLEN- IL 60137 •C C 

C. SUJE-T POTEE'TIAL FAILURE IN DIESEL GENERATOR SETS 

IT HAS BEE4 BROUGHT TO OUR ATTENTION THAT DIESEL GENERATOR SETS 
:';ANUFACTURED WITH COLT/FAIRBANKS MORSE ENGINE AND BELOIT POWER 

.SYSTES GENERATORS 'rA-Y HAVE A LOOSE STUD AND NUT COM'1BINATION ON THE 
SHAFT SPIDER ASSE,•BLY DUE TO A POSSIBLE Y.ISAPPLICATION OF 

•. ~YA:NUFACTURER'S TORQUING EQUIPMENT.  

NOTE: THIS OINLY APPLIES TO BELOIT POWER SYSTEM IX FRAME GENERATORS, V^C OTHER FRAME SIZES INVOLVED.  

?LEAE DO TH E FOLLOWI NG STEPS TO PRECLUDE A',Y PR OLE.S.  

STEP I. PUT U1NI T IN 1AI 'vTE NA NC ODE PER I ' STRUCTIOON YAN UAL.  
STEP 2. REM.OVE GENERATOR COIL GUARDS BOTH EDS.  
STEP 3. LOCATE 14 STUD ;NUTS--3" HEX NUTS LOCATED CN THE SHAFT SPIDER 
ASS Z..B LY 
STEP 4. LOCATE THE STUD ,NUMBERS, NUMBERED 1-14, MATCH rARK NUT FLATS 
TO MIATING SURFACE SO AMOUNT OF MOVEMENT CAN BE DETERMINED. RETORQUE 
ALL N•UT/STUD COMBI.NATIONS IN THE FOLLOWING SEQUENCE: I, 6, 11, 2, 7, 
12, 3, 3, 13, 4, 9, 14, 5, 10, AND REPEAT NUMBER I TO 5000PSI. 'MAKE 

'RE -NUT CPOSITE THE NUT BEIN•G TORQUED DOES NOT TURN DURING THE 
x tRUI!lG PROCESS. RECORD AMOUNT OF NUT ROTATION.  

.. :TEP 5. REASSEMBLE COIL GUARDS.  
STEP 6. PUT UNIT BACK IN NORMAL OPERATION.  
STEP 7. PLEASE FORWARD BACK TO 'lY ATTENTION THE UNIT SERIAL NUMBERS 
AD A;QOUNT CF ROTATION OF EACH NUT IN DEGREES SO wE CAN HAVE A RECORD

TO REDLY BY MA!LGRA;M. SEE REVERSE SIDE FOR .VWFSTFRr-: I T.t i I - r--FF Pw(,,F
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Attachment 
Page 2 

OF THE NEW TORQUE.  

)I IF WE CAfr FURTHER ASSIST YOU, PLEASE CALL ME AT 6083654491 OR AT My 
HCYE 81 59 435636.  

SSI NC ER ELY, 
LOUIS ALLIS 
BELOIT POWER SYSTEMfS 
RICXARD K HAISLER 
",ANAS•, QUALITY ASSURANCE 

) 1357 EST 

SZCO MP .2GM 

{C 

C 

(



Attachment 7

END USERS 

Alabama Power - S/N 503920R1, 503919RI,R2 

~ Farley Nuclear Plant 
P. 0. Drawer 470 
Ashford, AL 36312 
Attention: Mr. W. G. Hairston, III 

• Millstone III - S/N 504376RI,R2 

Stone & Webster Engineering Corp.  
P. 0. Box 2325 
Boston, MA 02107 
Attention: Lead Electrical Engineer 

J. 0. No. 12179 

-( Seabrook - S/N 700004RIR2, 700005RIR2 

United Engineers & Constructors 
P. 0. Box 8223 
Philadelphia, PA 19101 
Attention: Mr. D. H. Rhoods 

Project Engineering Manager (Seabrook) 

-i Beaver Valley - S/N 700002RI 

Stone & Webster Engineering Corp.  
P. 0. Box 2325 
Boston, MA 02107 
Attention: Project Engineer for 

Duquesne J. 0. 12241 
1• Summer - S/N 700001R1,R2 

South Carolina Electric & Gas Co.  
P. 0. Box 764 
Columbia, SC 29218 
Attention: Mr. Dan Nauman 

Manager, Quality Assurance & Security

SNUPPS - S/N 700508Rl,R2,R3,R4 

B echtel Power Corp.  
P. 0. Box 607 
Gaithersburg, MD 20760 
Attention: SNUPPS Project Engineer 

WPPSS - S/N 700509RI,R2 

Ebasco Services, Inc.  
Two World Trade Center 
82nd Floor 
New York, NY 10048 
Attention: F. J. E. Storey 

Manager of Projects

/

Marble Hill - S/N 700512RI,R2 

Sargent & Lundy Eng.  
55 E. Monroe Street 
Chicago, IL 60603 
Attention: P. L. Wattelet 

Marble Hill Proj. Mgr.



PAttachment 8

Test -'A - Using shaft and spider assembly in the shop, install (I) new stud 
and nuts combination. Connect BPS torque equipment on one end and 
Colt's ratch equipment on the other. Torque and record readings for 
both torque devices at the following values: 2000, 3000, 3500, 
4000, 4500 and 5000 ft-lb.

Test #B - Repeat Test #A but rotate BPS 4X multiplier head (1-1/2 socket 
drive) 90°.  

Test #C - Same as Test WB but rotate head 900.

Test #D 

Test #E 

Test #F -

Using an existing shaft/spider assembly in shop that has been tor
qued - check existing torque and record values. Retorque with 100 
lbs additional using BPS equipment. Recheck using the Colt ratch 
and verify that readings are the same.  

Increase torque on Hope Creek S/N 700510R3 100 PSI above previous 
recorded torque using BPS equipment.  

Using Colt equipment set the same value of torque used in Test #E 
to verify value.

,PLAN TEST


