Y INC.
1220 § Washington St Rocky Mount, NC 2 /801 Telephone 910/977.2720
PO Box 1920 Rooky Mount, NC 27802.1828 Fax 910/446.1134

January 26, 1998

USNRC

Attn: Vern, Hodge

Mail Stop 0 *11A1
Washington, DC 20555

Subject 10CFR21 Reporting of Defects and Non-Compliance -
Engine Systems, Inc. Report No. 10CFR21-0077
Graham-White Air Start Solenoid Valves #712-015 & #712-065

Dear Sir

The enclosed report addresses a reportable defect and the corrective action to be
taken by users of the subject air start solenoid valves

Should you have any questions, please feel free to call

Please sign below, acknowledging receipt of this report, and return a copy to the
attention of Engmoonr\% Document Control at the address below (or, fax to number
919/446-1134) within 10 working days after receipt

Yours very truly,

ENGINE SYSTEMS, INC

sl aord

-Ann Mason

| -
Engineering Docurnent Contro I C '6‘ /’

Please let us know if ANY of your mailing information changes - name of
recipient, name of company/facility, address, etc. Mark the changes on this
acknowledgment form and send to us by mail or FAX to the number above.
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SUMMARY

MKW Power Systems. Inc rmer ne 3 0t Engine Systems. Inc

ssued Report No. 10CFR21
D055 on Jue 13, 1990 v provided a 10CFR21 reportable defect with the air sta: . salenoid
valve commonly used on EMD diesel generators (EMD #9513134 / Graham-White #712-051
The valves exhibited air leakage when maximum allowable inlet air (200 psig) was applied
This would not prevent the engine from staring, however, the leak age may cause the air
compressor(s) 1o constantly cycle After consulting with the

White) MKW determined that a 275 psig valve was also available. The 275 psig valve was
dentical to the 200 psig valve excep! that it had a different spring. MKW made the
recommendation to replace the valve s spring with a different spring which was rated ‘or 275
psig. MKW also ciscontinued sale of the 200 psig valve for nuclear service and recommended
the 275 psig valve as a replacement The 275 psig valve s Graham-White #712-085 (without
mounting bracket) or #712-015 (v mounting bracket

valve '“c"\ud\_«u er (Graham

Engine Systems. Inc (ESI) has recen earneg tha @ 27¢ 1Q valve goes not meet the
minimum DC voltage req C ag when inlet pressures below 20(
psig are applied to the valve The solenoid valve relies on system air pressure 1o assist the c¢
n overcoming the force of the spring and thus operating the valve plunger The reduced
system pressure combined with the reguced cc | voltage resulits in the inabtlity of the vaive to

e 10 the orniginal 200 psig valve because it

operate satisfactorily This problem s not aD(:h;BD
has a weakar spring and therefore less air pressure is needed to overcome the lower sormg

force

COMPONENT
Graham-White #71:
Graham-White #712-01¢

Graham-White #1508-003

CUSTOMERS AFFECTED
Al nuclear users of EMD diesel engines with air start systems will be notified

ES| sales of the
affected components to nuclear customers s provided in Exhibit 1

The valve does not meet the minimum DC voltage requirement of most nuc
usually 90 VDC or 105 VDC s specified) when inlet pressures below 200

the valve The solenoid valve relies on system air pressure to

r appiice tions
pPsIg are appiieag to
O assist the coil in overcom

force of the spring and thus operating the valve plunger (see vaive literature contained in

= W
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Exhibit 2). For the EMD engine, 200 psig is the maximum allowable inlet pressure for the on-
skid air start manifold piping and air starting motors. Minimum allowable starting pressure s
125 psig to 150 psig, depending upon the specific design of the diesel generator. To meet this
criteria for all applications. the air solenoid valve must operate satisfactorily at 125 psig with 70
VDC applied to the coil. ESI tested three valves with the 275 psig springs. The following
results were achieved

Valve Pressure Pickup Voltage (VDC)
#1 200 psig 104
#2 200 psig 96
#3 200 psig 90
#1 175 psiy 107
#2 175 psig 96
#3 175 psig 96
#1 150 psig 112
#2 150 psig 100
#3 150 psig 99
#1 125 psig 116
#2 145 psig 106
#3 125 psig 105

CORRECTIVE ACTION

A If the site minimum voltage is below 105 VDC. replace the valve's spring o! replace the
entire valve assembly ESI consulted with Graham-White's spring supplier and obtained
valve springs designed for 230 psig maximum inlet pressure. Eight (8) solenoid valves with
the 230 psig springs installed were tasted by ESI. Al valves operated satisfac.orily at 100
psig with 90 VDC applied to the coils. in addition, the valves did not experience leakage
with inlet pressures up to 230 psig.

1

| | ing:

Use the procedure contained in Exhibit 3. Replace the 2/5 psig spring with a 230 psig
spring. Spring information is provided below

Spring Color Part Number Comments
275 psig Red #1508-003 Recommended by 10CFR21-0055
230 psig Blue #1508-002(6 54#) Recemniended by this notification

200 psig Silver #1508-001 Originally provided by EMD.
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Parts required for epring replacement are as follows
llem Part Number Qty
Spring 1508-002(6 54#) 1
Seal 1807-000 1
Seal 1469-000 1
Seal 2741-000 1
Nameplate MKN50745-1 1
2 | he en |
Solenoid valve with mounting o-acket P/N MKN50745
Solenoid valve without mounting bracket P/N MKN50746

Both valves have 125 VDC coils ana 230 psig springs

B If the site minimum voltage is 105 VDC or above, test any installed or stocked solenoid
valves. ES, ‘esting of the 275 psig valve resulted in somewhat inconsistent results,
especially for test valve #1  When testing the solenoid valve, use site specific minimum
voltage and minimum allowable air inlet pressure expected at the solenoid valve. Apply the
inlet prassure to Port 2 of the valve, energize the coil and verify the solenoid vaive changes
state by monitoring for air exiting the vaive at Port 3. If the valve fails to change state at the
minimum voltage and inlet pressure requirements, or if testing 1s not elected to be
performed, replace the valve spring or replace the entire valve in accordance Corrective
Action item A

C. This notification is written specifically to address the minimum voltage issue of the 275 psig
valve If the original EMD supplied solenoid vaive (200 psig) is still in use, tne air leakage
concern of MKW report 10CFR21-0055 can be cor. ected by replacing the valve spring or by
replacing the entire vale as previously discusse’! in Corrective Action item A,



REPORT NO 10CFR21-0077 ¢
PAGE 4 OF ¢

EXHIBIT
ES| SALE NFORMATION FOR
Graham-White #7 12-065 Valve without mounting bracket, 125 VDC nominal ¢t
Graham-White #712-015 #712-035 valve with mounting bracket
Graham-White #1508-003 (#1508-3). Spring, 275 psig
1 PAGE
SSAEE
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ESIS(C STOMER UST ¥ PN DES(
‘ EEReI b $08-00% SPRING COIl

V1672 B0204 508003 SPRING COI
OO0 8 S08-00) SPRING
SE2T202¢ 508003 SPRING COWN

R SPRING ETART . SOLENOIL
POS2ITYY 1 SPRING START SOLENGHID

06876 D 1§ SOLENOID VALVE 126VDX

070888 Die 1 SOLENC D VALVE 126V
N TRET (GRS 08T TR0 SOLENOID VALVE 125V

502307 RELXX33 12015  SOLENOID VAL £ 126VEX
503188 DUQUE BNE LIGHT COMPANY Cohannse \ §  SOLENOID VALVE 126V0(
$10488 DUQUESNE LiGH | COMPAN 130841 016 SOLENOID VALVE 125VIC
11074 DUQUE SNE LIGHT COMPANY 137086 ) BOLENOID VALVE 128VD¢
£13240 DUOUE SHE LIGHT COMPANY Dlaa ! 118 SOLENOID VALVE 126VDX
$13240 DUQUESNE LIGHT COMPAN Y Diear sy 124018  SOLENOID VALVE 125VDC
S18378 DUGUESNE LIGHT COMPANY D1 6808y 15018  SOLENOID VALVF 126VDC WA
S0708) ENTERGY OPERA 1ONS $2481028 112018 SOLENOID VALWL. 1 26VEIX
S02480 ENTERGY DPERATIONS OB Y | § SOLENOID VALVE 1285VDX
S04132 ENTERGY OPERATIONS POSO 1204 2015 SOLENOID VALVE 125VDC
S12918 ENTERGY OPERATIONS wOR82 1 12015 SOLENOID VALVE 125VDX
518028 ENTERGY OPERATIONS L R L " § SOLENOID VALVE 126V
S15381 ENTERCY OPERATIONS INC POST222% SOLENOID VALVE 126 /OC W
503834 FLORIDA POWER & LIGHT CC 1832 W04 ' SOLENOID VALVE 126V
SOBOOE KNOLLE ATOMIC PWR LABORATCRY  PxD00 1920 KF SOLENOID vALVE 126VIX
504481 MAINE YANKEE ATOMIC POWER CC 63232 1201 SOLENOID VALVE 125VIX
504401 MAINE YANKEE ATOMIC POWER ¢ 8323200 015 SOLENOID VALVE 125VIX
SO4082 MAINE YANKEE ATOMIC POWER ¥ 1.00004 2018  SOLENOID VALW. 125VDL
SO5874 MAINE YANKEE ATOMIC POWER CC 82.0127% 12018  SOLENOID VALVE 126VDC
£11400 MAINE YANKEE ATOMIC POWER CC 94-0358% 2018  SOLENOID VALVE 125VDX
S06871 NEW YORK POWER AUTHORITY $ 92107 123018 SOLENOID VALVE ' 25VDXC
500855 NEW YORK POWER AUTHORITY S 82 32400 12018  SOLENQID V. ( VE 12°VDX
S1300 NEW YORK POWER AUTHORITY Se7ETe8 12018  SOLENOID VALVE 125VDC
SOBB4S NORTHEAST UTILITIES CONN DORVE 7 DOASHE 23018 SOLENOID VALVE 1 25VDC
S08718 NORTHEART UTILITIES CONN 273708 713018 SOLENOID VALVE 1 26VDX
S12210 NORTHEAST UTILUTIES CONN 171050 712018 SOLENOID VALVE 125V0C
502105 OMAMA PUBLIC POWER DIsTRICY 193857 © 12018 SOLENOID VALVE 126VOC
SOR295 OMAMA PUBLIC POWER DisTRICY ~329048 O

§6271T ENTERGY DPERATIONE 7
S0A882 FLORIDA POWER & LG+
$18278 LLINOIS POWER

SOT908 50 CALIFORNIA EDIBON
$03188 DUQUESNE LIOGMT COMPAN ¥
SO0654 IWLLINOISE POWER COMPANY
$11008 CENTERIOR BERVICE COMPAN v
$13308 CENTERIOR SERVICE COMPAN Y
13831 CENTRAL TRUSY DiviBION
507144 COMMONWEAL TH EDIBON ¢

>

~ o

. At 712018 SOLENOID VALVE 128VDX
SO09 13 OMAMA PUBLIC POWER DIETRICY - 30038 Q SOLE

¢ (AL & AL VALVE 126V0C
51203 1 OMAHA PUBLIC POWER DISTRICT £200088 © 712018 "BOLENGID VALVE 125VDC
£15035 OMAMA PUBLIC FOWER DISTRICY C800310 © 12018 SOLENGID VALVE 125VDC
§03402 PORTLAND GENERAL ELECTRIC €O  NOBOT44 112018 SOLENOID VALVE 128VDC
5007804 TAIWAN POWER COMPANY « B8L 10198 T12.018  SOLENOID VALVE 125VDC
502008 TENNESSEE VALLEY AUTHORITY PINNA- 758104 12015  SOLENOID VALVE 128VDC
S08277 TENNESSEE VALLEY AUTHORITY BINNB-41200C 12015 SOLENOID VALVE 128VDC
$03788 VIRGINIA ELECTRIC & POWER CC S8Y 3403 113015 SOLENOID VALY: 12°VOC
568303 VIRGINIA ELECTRIC & POWER ~( NY 383823 712018 SOLENOID VALVE 128VDC
500823 VIRGINIA ELECTRIC & POWER CC NT 448173 112018 SOLENOID VALVE 125VDC
S14040 VIRGINIA ELECTRIC & POV.ER CC NY 548181 712018  SOLENOID VALVE 125V0C
508870 WIBCONSIN ELECTRIC POWER ( P5081 712015 "SOLENOID VALVE 128VDC
508038 WISCONSIN ELECTRIC POWER CC BO208208 112018 SOLENOID VALVE 128VD
$14008 COMISION FED DE ELECTRICIDAD®  §7.2.21127 N 713088  SOLENOID VALVE LESS SRAL
S01887 COMMONWEAL TH EDISON CC 502307 RELO % 712088 SOLENOID VALVE 128VDC A
502831 COMMONWEAL TH EDISON CC §02307 RFL L563 712008  SOLENOID VALVE LERS BRAC
502208 COMMONWEAL TH EDISON CC 502307 RELXX) 48 o088 VALVE

803742 COMMONWEAL TH EDISON CC S02307 RELXX 108 712085 "SOLENOID VALVE LESE BRAC
S04 500 COMMONWEAL TH EDISON CcC $02307 RELXX2 18 112085 "SOLENOID VALVE LESS BRAC
508875 COMMONWEAL TH EDISON CC $02307 XX287 712085 SOLENOID VALVE LESS BRAC
507534 COM KONWEAL TH EDISON CC "§02307 RELOOSS 12088 SOLENOID VALVE LESS BRAC
50814 COMMONWEAL TH EDISON CC 502307 RELXx404 Ti3.0us SOLENOID VALVE LESS BRAC
508317 ENTERGY OPERATIONS #2.0. 73210 712088 SOLENOID VALVE LESS GRAC
507978 ENTERGY OPERATIONS 93480141 712085 SOLENOID VALVE LESS BRAC
508413 ENTERGY OPERATIONS §3-4.8044) 712085 'SOLENOID VALVE LESS BRAC
§12071 ENTERGY OPERATION? #5-4-80802 712085  SOLENOID VALVE LESS BRAC
§13588 FLORIDA POWER § LIGHT *TURKE v 14820 712-008 SOLENOID VALVE LESE BRAC
50311 FLORIDA POWER & LIGHY €O V1886 90217 SIHENOID VALVE LESS BRAC
S07082 ILLINOIS POWER CC Saires 1 SOLENOID VALVE LESS BRAC
503308 KLINOIE POWER ZOMPANY PO8IT SOLENOID VALVE LESS BRAC
502304 KNOLLS ATOMIC PWR LABORATORY — §1Wa2175KP 005 SOLENOID VALVE LESS BRAC
504840 KNOLLS ATOMIC PR LARORATORY  NPE 91K 42845k 0 i SOLENOID VALVE LESSE BRAC
SOB0B4 NIAGARA MOMAWY SOWER CORT 8142 712 SOLENOID VALVE LESS BRAC
SOB084 NIAGARA MOMAWK POWER CORP 8142 71208 SOLENOID VALVE LESS PRA
$02278 50O CALIFOR.¢A EDISON CO SU0T0122 vALVE

502330 80 CALIFORNIA EDIBON CO BADB0OC2 SOLENOID VALVE 126VDC A
502038 8O CALIFORNIA DISON CC € 100033 ‘ SOLENO'D) VALVE LESS BRAC
SOB0 SO CALFORNIA EDISON CO BADR 1016 ’ §  SOLENOID VAL VE LESE BRAC
506187 80 CALIFORNIA EDISON CC BEQ 104 { SOLENOID VALVE LESS URAC
788180 CALIFORNIA EDISON CO 8€012027 ' 'SOLENOID VALVE LESS BRAC
507080180 CALIFORMA EDISON CC SN22300 12085  SOLENOID VALVE LESS BRAC
502152 TENNESSEE VALLE Y AUTHORITY PONLH-85 1488 SOLENOID VALVE LERS BRAC
503600 TENNESSEE VALLE Y AUTHORITY SINLH-882408 kAL SOLENOIO VAL /& LESS BRAC
507813 TENNESSEE VALLE Y AUTHORITY GINJB 45 0SBRO-330 71 SOLENOID VALVE LESS BAAC
514045 TENNESSEE VALLE Y AUTHORI Y PRINJB45 1858001113 71 SOLENOID VALVE LESS BRAC
§14507 TENMESSEE VALLEY AUTHORITY PR2NJB4S 1858001 /114 712085 SOLENOID VALVE LESS BRAC
504881 'WABCONSIN ELEC TRIC POWER CC \ SOLENOID VALVE LESSE BRAC
§14858 'WISCONSIN ELECTRIC POWER CO 17 7 SOLENOID VALVE LESS BRAC_
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EXHIBIT 2
GR» HAM-WHITE PRAWING 712-015
(1 PAGE)
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EXHIBIT 3
VALVE SPRIMG REPLACEMENT PROCEDURE

(1 PAGE)



VALV LACEMENT PROCEDURE

Place the vaive assembly
surface with the coil sige

Remove the vaive s exhaust 1

the coil assembly (item J Note

if coil bogy relative 10 the valve bot

reassembly INGLE UNIT BRACKET
No 20899

jse a wrench 10 unscrew the
remove the spnng (item 4 é)
£ SEAL
No. IATE
Remove seal (itern

and replace with #2741

[emove sea tem6) 1

rep e with #1469-00C

nstall blue spring #1508-002(6 54#) int

valve body cavity and around the plunger !@
assembly (item 5) PLUNGER

ASS'Y

install the coil pole into the valve body SPMIRE 1S COLOR
Push down on the coil pole 10 compress the ' CODED AED (TA LA
spring and turn 10 engage the threadas |

Tighten the coil pole hand (snug) tight

nstall the coil assembly (item 3) over the
oil pole. Maintain the same onentation of
the coil assembly relative 10 the valve body
as noted in step 2 above

Remove seal (item 2) from the exhaust 1

and replace with #1807-00C

nstall exhaus. nut onto the threadaed end of

the coil pole. Tighten the exhaust nut hand
snug) tght

Remove protective film from the vaive

nameplate (if present) Clean nameplawe onaust” |
surface. Remove backing from new PORY
namenlate #MKN50745-1 and install over

existing nameplate

Apply 230 psig to Port 2 and verify no air
eakage from Ports 1 & 3. Apply 100 psig t
Port 2 anu then apply 80 VDT 10 the ¢
Verify the valve changes state by monitoring

for air exnting the vaive at Port 3




