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TELEFAX 

Do: Sapt er 23, 1997 

Comply: Ofice Nuclea Retor ReguW 

FP Number: 301-415-1887 

Atmm4e: Ven Hodge 

fr4en4 : Report #10CFR21-0073 

Pro: Michn l Nuding 
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Der Sir: 

Foowrifgthi cor is a com or our ror 10CFR21.0076 for a 1OCFR21 eportwe 

dM wh JD air staWrt . Thi r•sort supW O •de our iter.li r porf ICFR21

0076-R dated July 14,1997.  

Aoopy s rr is also being maed to you. W will begin our notficaton to fcd 
umse tomorw.  

Should you have quesions, pleew us know 

Sin-oa y, 

ENGINE SYSTEMS, INC 

Mheel, NuIdn. 1 ' 
Quel~y Maagen r 

_ :as7!Bmas 
WWW
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Fi.4-3 - Typil Air Starting Sytem Oiagrmw

MAINTENANCE 
Th air trtint wyte mrequs vry lie amit 
mn othr thas dcmin and huacatio.  

The air labris tor iM b odny copont ofthe 
sytam whbh nquir intee at intervals 
uild i tihe 5 d hdw Milmtmmm Ptrogm.  
=i i dw bowl e wlud be l db e ad ck dd tl 

nllt vv•l kAl be ada for a oil adOw f 
of drMWop pmr inuwt. Thc an be cd 
vbthoy urg t*M dit Gla ia the front of the 
hAboiror.

Soil doew nM flow, rmow top piand drin nd.  
Cla puisand p'saW usinl k'oOne, nd Mow 
out with comprsed air.  

Repm any deectiv pIskts or packing RCaUI 
bi, tiltamiS drip gla firmly, but fly.  

CompuAndd& oils contaiing apbc oa, or 
fdlm should M be used in the libricator.  

Itder to applkab Engine Main"ianc Manual 
for maintenance data on starting motors and 
0 lunaedl aouoma.

Sep 23 '97 15:24 P. 01Fax:9194461134
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Repo No. O1CFR21-0076 
SEPTEMBER 22, 1997 

10CFR21 REPORTING OF DEFECTS 
AND NONOMPLIANCE

COMPONENT: EM A Start Motors N0047606 & 840047507 

SYSTEM: StWdby diM gOfMr wM EID dim engWm 

CONCLUSION: Defect ia mportb in accordanc wih 10CFR21.  

PREPARBO BY •_______' DATE: aVa/? 

PREPAR B ---- DATE: 
DOiW D. manae 
Enane-r4n MWnNW

REVIEWED BY:
Quaty Am-eM--IJuFy AumoUfM wI

DATE: J .a M rffY

Sep 23 '97 15:14 P.02Fax:91S461134
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SUamARY:

..-- mmm-niML our iri reat 10CFR21W6R datd July 4. 1997.

15:15 P. 03

ir nts. ESl b • an inv Megan of is issue fhro coordnaion with EMD ad 

ingersolRanSd (i.R), te s frw b 

i-R dlnscont~d prodction dof the hi Model so air motor and fC lwldrd their mode 88 

Am o5Ill' h new' sy e (#40047506S P 9 140047507) air motors (IR model 88) wer 
the n eIpemdbt. T w sr len fr t"heod style (8367094 & #8377435 respectively) 

nr os (lR model 8). .4004 06 . 3M7804 are for use on le hand (standrd) roton 

aw (oer.dodse while Moking at ngin ,ywheel) and are appcbe for most EMD 

Wgines (ger . Rl hand roti engines use 40047507 & M8377435 and are only 

carandem d l nrtor . Left hnd roton and ght hand rou t lon air srt 

mors wre identical in design t som coponen• f amre reversed or are mwF.factued as 

mirror mages to rbMe oppos•t rotation.  

The EM dg pie th two air moto pinion lines in series beor going to the main air valve 

'sIev? inut The int of this design is to •prng the pinion gear (achiwve m *oe 

betoeen VpWOrion gear n th eg "n ge bfom starting air is supplied to the motor to 
begn engne rotation ( Exhibt 1).  

EMD has recently pefomd strting motor tetn at h lity th -R uin both old d 

fo. " owO' inge r motor isoc•cnot a p 
tMp (lhough i thouXKVght was) • . ad ther e alow air motor Mrotatn during pinion 

1abul . The t sting al mo tha ta newt stye st is porr 

Themotot o d anWd e r t pre" mofo rotation unng pinion aburtmnt Under most 

beg s to M n and It w s noml. Th4e pTin ion ger hcha mfe d t th which aIow the 

two g ears to m esh asrily; theeoe, abutment s trare. if gear abutment doesr h1 enW. th 

This. •TO is not a prOngae rt type; oIhrf the p inion 9 and engine ring gear 

il In meO as t "air motor egin to rtt. The engirne crSm d sttI normmly.  

Ro nlg ho mash is not aS roblem for mosta rai lonr baus e of the main ir valve 
Fdeign. rom 180 prsent, EMD ud a Grahmwn-Whi (Smm) main air valve (-EM 

11363339). This v" uses a 2 tae prnople which sllows a "a amount of a to flow 

trugh te vave beor 1e vowve My opens to deliver the main cag of air to the starting 
*mot. Ti povidau S nooth div nc of air to the r mot snd eiimum ae '. "nSocK 

we main hige air is delivered to the air motrs; hus, the piMon gW roate slowly and 
me-~e iwth engi•ne ring • • • before ful rtng torque applied by the motor. Por to 

ts 2 stage vaiv, ae Gov Fllo main i vave was used. Th alve wa not ow 

operng and gear damage could occur because fu starting torque applied during *rol in"
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2. Nastl tb:¶4 w 

T2 . m' o r S U pmIS staIrs: p t t ipO; t wer l l, egn e rotwoI is pr ven d becaus e O 

piiOn has not vraled a sulfent dtnce to release an aclivb aor sWii to V msn ar 

vlve. The anO falS o Sa 

EaD teals ath le *pre ggerlS opr#of current du EMne' styl a EMDO *WVW** - w w" ..  
A derOMMI eIe tn relilty and t foe is not accgptt for use on th EMDO ine.  

dThe r gye dsalr ha ds tae many yea of rela b engine stItng on teM EOD 

d•es e nd 4it con•ied use Isreconiorded r-R i l ni mlt e 
-Oe Uye ..r for exds.v. use by EMO. They are also loking a modifying i w *tyl 

N so t5ha it performs identicay to WtoW sty.  

EMD #40047506 IR A 10MPDR43335 For left hand (tand4d) otion eng 

EMD #40047507 I-R #150BMP8MM33M For ght hand (revOs) rotaon "enge.  

Cj•TOQERS AFFECTED: 

Comrnonweh Edison, Quad CWs is the only ESI custom to reort i typ of problem.  

Acoding to Quad CiA, Savwalh Rive alo exprpinced incread pinion auNiet alter 

inrt hel tnW Iye r mot (motio not supple by ESQ. These o inist onse we 

som a uniq because thj do not have radundant banks of sair t motors, and thy do 

not hv p n recycl circury. Most EMD nucler saety related de gene have both 

Of Ieser feM. Units wi redundnt banks of srin motr and recycl .Crry We less 

a pion abuent comndolinn because Iis unrMly tht abum n wi occu imultaously on 

both banks. Ta-dem dsel gnerwa h h •e an vn smnle wne of srlt fure from pinion 

abu r becuse he ny f ait stak ting banks Is doubled by havft th second engine.  
Rece oi*y *A wesrac t pinio and acvae nother start attempt if abutment ocurs 

Ths virtudy eminates a start flwure due to pinion abutment; alhough stang me w 

obviously icsse New York Pwr and TVA haew eoed t y have not experM ned 

my dng in la g rAbdly since instalng th*nw syleo r stat motors. Note that t 

ED's at both of dthese site ha redundant banks of a sart moors wIth pnon recyce 
d0jwy-

P.U4
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ComonmoiWa Ed 

EG&G Rocdy Fits 

KnrOt Atomic 

NVPA-FPtc k 
TVA-WStts M

40047506 
40047505 
40047508 
40047506 
40047506 
40047506 

40047506 
40047506 

40047607

47C520 
400446 
430261 
R8 358761G82 

PK004104 KQ 
OH982K204300 
89466292 
P92N5B4651w O001/10 2012 
P2NJB461660001/1142601

HE~N" 81~ ~ svdn ~gTPL~L~g

A 1ieecament ir S mO we rsec.mmedd . . ,•ild did not fuon o ame as 00 

oAgi ~tL Dm fern 0 b et We wdi OflP moorsw r, not -onV W d ormned by 

go muaW na d therefore wer not - Wong to the user. Some of *we deNes 

~ t operan of of nnsng syen such thWt a staitmoor pnoi g to enD 

ig gewr abyrewit «n a stat failun. The differc s a:

pw~o pMOA $1I 
pOman Po

meal rg030 a f lOO. o" 

from pr fce.  
b 0.10 roovo.  a. 4.4375' long.  

b 1/4 no0 podts 
thtru to Pon

0-".  
a. Ms g 0.1265 

from prom facr.  
b. 0.242 goov.  
a. 400long.  
b. 1/4" npt pods 

nodi to 1'O di.

ingroved seing.  
a. u nkon.  

b. pto aS diaVs *. alenaIe pIuts 
b. to 0ccommodst5 
o,0 "ng on•pton

neps mW iw s ar startr mo Mrso wtan s M 'old styl * moors. At ts tMe the ld s 

w style ws a to mare it perorm Ibdntmy to w "d mtyle.  

,pme o ,'n' e style t s art motrs with to "old style mtors a soon a poMssbe 

Si u underndig that Cornmatmelth Edsison has aedy complel d Mh

s
2 2/2797 
2 3/31/97 
2 610297 
2 725/94 8 12/0695 
1 1012494 
1 4003096 
2 2/28/95 
4 301/96 
1 3/1097
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Iame f-.n 80e "m"l M be pSSd by fte n st· r mtor 

,pp.w -c! dl tuo n*b m sp d during o *lin 

! l*• -- it . .N.,w n a I Cba udi ....  

Pinion rmeacye* &Oe most n olv p tw Ma ai usd by absto e ul 

dol n W* eirUee db 

WI5I r  f te.C poil BE has sed I "W have had ot 1lewt two 

I@al'fl5 d plo ion hAl &A nesG s on lr 001 and G02 EDG's. They hY alo 

aCdUid tow 001 and OW2 EDG's have had a hMay of ai MrtS problems *lch 

avie n d dtla e. ESI be vs r WE ar motor poblem 

hae..W S-- e_ Pt , dpinin •fo van A&s-', 

have beeWn CUIS bv 0 ao ill dseg- hn cambiw on wul h OGrove Fi vl. As .  

esiWd pevluOi oft is not a 2-0000 vve and VirfMor ful star torque is 

SpO" ilwuliM I upon activalon of ft valve. Duing abuent, ft pinion gW and 

-M we euTeed j addition eenur UIs torque ias applied during the rrdl M 

proces. ES has not received report 8"A ftypes VWof evern occrring a toer 

iWstwwone; "refe. we re not considring ts "a genriciue. Our 

recenfItndslio usrs wtio Fsiolo valvs s to review Pa hisry. f probles 

Wminm t Vio e rienced at Poil Beeh hve occured, rplcenof teo Fle 

vvewi vie GmhwwhVe (Slm) vve is advisd 

CA Enh w Sysem's Pa dpw (et for rnplcement sod tyle stt
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EXHI 1 

EMD AIR START STW DESCRIPTON 
(2 PAGES)
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