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May 7, 1987 GP-87-032 &SQ& i F
Responds to: N/A SO '
| 2 e S\‘.———~ ' -
Jixhe PR - 1Y
Mr. R. Drewnowski Port \* . Nug '
¢/o Supervisor - Work Center (12-ME) ™ Oper frospeq ™ , i
Public Service Electric & Gas Co. 00 Fule5g T
P.0. Box A A el b )t
Hancocks Bridge, NJ 08038 . —-4_%.:.
Dear Mr. Drewnowski: ; :{—%-
Reoiv 3, Fie .
CUBJECT: HOPE CRFFK PROJECT Re*urn ‘
Malfunction of Main Steam IsolationLViIVI“_‘

FO22A
Earlier this year a problem was experienced with the MSIV FO22A. PSE&G
forwarded the parts from the solencids for this valve to General
Electric for our investigation.

Enclosed with this letter is our report regarding our findings.

Cause of Failure

The cause of failure appears to have been the accidental inclusion of a
foreign material, probably a loose seal, in the solenoid cavity between

the plunger and the upper o ce., Consequently the plunger for the

was prevented from completing its magnetic metal to metal flux
path., The plunger for the solenoid probably oscillated at full power at
60 to 120 cycles per second, draving in-rush current and bringing the
temperature of the solenoid up to 200°F thereby carbonizing the foreign
material lodged between the plunger and its stop. Additional associated
damage was caused by this condition within the solenoid. It appears
that this was a unique occurrence. The vendor records since 1972 only
show one other occurrence of a similar nature in the early 1970'e.

Corrective Action

These solenoids were modified at the Hope Creek site. However, the
Automatic Valve Corporation is incorporating some corrective actions to
assure that shop supplied solenoids will not encounter a similar problem
in the future. The quality assurance procedures to monitor and prevent
these kinds of problems will be revised at Automatic Valve and submitted
to General Electric for our approval. In addition, a functional air
test and electrical current test will be added to the valve shop
procedure to verify the integrity of the solenoid plunger -agnotic.

circuic.,



Mr. R, Drewnowski
May 7, 1987

GP-87-032

~ Page 2

We recommend that two actions be undertaken by PSE&G:

1.

3.

The spanner wrenches provided with the solenoids should be
used for assembly or disassembly of the sclenoids instead of
vice grips. We realize in this instance you probably wvere not
planning on salvaging the solenoid parts so vice grips were
used as a matter of expediency.

Inner-surfaces of the solenoid have oil residue and carbonized
lubricant. We recommend that your air supply be checked for
possible oil inclusion.

We recommend that you continue to monitor solenoid current on
a periodic basis.

We believe *that the attached information adequately answers the
questions regarding failure of this valve solenoid. If after reading
the raport you have additional questions, please let me know.

Sincerely,

/4& Zerran

J. C. Larrew
Project Manager
Hope Creek Project

JCL:ch/attachment

cc:

T. Giordano
R, S, Salvesen



HOPE CREEK, MALFUNCTION OF MSIV FO22A

1.0 DISCOVERY OF PROBLEM

In February, 1987, Hope Creek identified a problem with MSIV FO022A

at least two days prior to a recent plant shutdown. It was noticed
that the ammeter for the solencid valves on FO22A valve was reading
300 ma (full scale). A local reading was taken and it was found to
be 400 ma. The vendor (Automatic Valve Co.) stated that the normal
reading should be 210 to 250 ma. At that time the solencid valves

were tested and no problems were identified with the valve other

than the high solenoid current.

During plant shutdown the FO22A MSIV failed to close. After plant
shutdown the solencid valves for FO22A were disassembled and a
foreign plunger was reported found in the solenoid which had
previously malfunctioned (SV #1). The plunger from this solenoid
valve was covered with a black depecsit. The valve body along with
the plungers and solenoids were sent to GE for evaluations to

determine why the malfunction happened.




2.0 SUMMARY OF FINDINGS

GE has examined the plungers and solenocids and sent them to the
solenoid valve vendor for additional evaluations. Conclusions from

these evaluations are as outlined below.

These solencid valves were originally supplied with DC solenoid

coils but were later replaced with AC solenoids by Automatic Valve

Co.

The circumstances indicate that the cause of the failure was due to
some foreign object being lodged in the cavity between the plunger
and the upper orifice. This would cause the plunger to oscillate
and to hammer with significant upward force, pulverizing the foreign
object and piugging the upper orifice with the debris. This
oscillation would also cause the solenoid to draw more current. It
appears that the impacting of the plunger must also have dislodged
and pulverized the copper shading ring which is there tc prevent
oscillation of the plunger. The end of the plunger was deformed
from the impact with the upper orifice such that it shortened the
plunger and changed its appearance. It appears that it is a
standard plunger misshapen by the impacting. When the valve was
tested two days prior to shutdown this orifice was most likely

already plugged.

It appears that this is a one of a kind occurrence since vendor

records since 1972 do not show any other such occurrence.



3.0 RESULTS OF EXAMINATIONS

3.1 Visual Examinations

FQ22A Valve The plunger from SV #1 was shorter than other
plungers (1.210" versus 1.275%) and the spring length was also
shorter (0.710" versus 0.725 to 0.790), Figure 5. The plunger
showed a heavy wear pattern, Figure 6. The front end of the plunger
was dished to approximately 0.85" deep. The normal configuration is
flat with no dish. The tail end of the plunger was coated with a
dark foreign material. The plunger hrusing was plugged solid at the
tail end, Figure 7. Some wear marks were also present on one other
plunger from FO22A. The third plunger was bright with no wear

marks. Some oil deposits were noted on the Viton seats.

FO22B Valve One of the plungers had a light wear pattern
while the other two were bright. There were heavy oil deposits on
the Viton seat areas. There was also some dark debris on the tail

end of one of the plungers.

FO22C Valve All three of the plungers had light wear
patterns. There were heavy oil deposits on all the Viton seat
areas. There was debris on the tail end of two of the plungers.

EO22D Valve There was moderate wear on one of the plungers.
There was heavy oil deposits on most Viton seats. One of the

plungers had heavy dark debris on the tail end.



EQ28A Valve These solenoid valve plungers were very similar in
appearance to the FO022 valves except that all of the plungers were
of the correct length. There was o©0il on the Viton seats and dark

debris on the tail end of some.

QTHER VISUAL QBSERVATIONS
It was noted that the wiring insulation for all three solenoids of
FO22A valve was broken where the wire joined the solenoid,Figure 3.
It appeared that the process of potting the coil could have caused
the insulation to fracture and peel. There wa® no evidence of

shortirg but the wires were bare for approximately 3/4 inch.

There were some of the solenoid plunger bodies which were crimped,
one of which was crimped badly enough to potentially freeze the
plunger. This crimping appeared to be from use of pliers to remove

the tubes from the body of the valve.

3.2 CHEMICAL ANALYSIS

A chemical analysis was performed on the black debris from the

sclenocid valve aluminum body in the No 1 hole,Figure 1. The

analysis showad the black deposit was composed of approximately 50%

carbon and 50% metal or metal oxides. The major metals present were

iron, chrome and copper (43.9%, 14.4% and 15.5% respectively)




3.3 SEM/EDX EXAMINATIONS

Scanning electron microscope (SEM) revealed a typical wear pattern
for a soft material, Figure 6. EDX analyses showed the plunger
material to be an iron-chrome alloy. The analyses also showed some

contaminants of aluminum, sulfur, chlorine, and calcium present,

Figure 9.

Hardness measurements of the plunger gave a hardness of RB8Z in the
unworn area and RB75 in the worn area. This is extremely soft for a
martensitic stainless steel which means that it is in the fully

annealed condition or it is a non hardenable grade.

.

K E Mo 5/70e7

G.R. HANSON
PRINCIPAL ENGINEER
PLANT AND FUELS MATERIALS

APPLICATION

HPCR1.TXT



Figure 1. Solenocid Valive Base Showing Some Dark Deposits in the
Hole on the Right.



»

Figure 2. Solenoid, Overall View

Figure 3. Solencid Showing Damaged insulation






Figure 5. Damaged Plunger (Left) Compared with Standard Plunger
(Right)




»

Surface Appearance of Damaged Plunger. Worn Surface is
on the Left, 35X, SEM.

Figure 6.



Figure 7. View of Plunger Housings Looking into the Plunger End.
The Plugged Housing is on the Left. FO22A, SV {1
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S [SPECTROGAAPHIC ANALYSIS LAB) SANTA CLARA, CA. 95054
| 3884 BASSETT STREET : =
SANTA CLARA, CA. §5050
Actoviance Tasiing .‘m e Ey wm Process Treuti Bhpbivg
LABORATORY °EQUEST B .
R. Tunder MC 785 PAGE 1 OF 2
General Electric Company
175 Curtner Ave, :
San Jose, Ca, 95125 3/27/87

Subject: Analtysis of Black Deris from a Metal Block; for

the purpose of identification and establishing data to .
be useful in establishing it's so'ice (reference your

request dated 13/23/87).

Scope of analysis:

1. Thermal exposure to determine the feasiability for infrared
analysis,

2., Trace analysis of the Debris; for the elemental composition,

3, Solution analysis, using 1 pt, nitric acid to 5 parts of hyd:o~-
chloric, and performing quantitative analysis of the soluble material;
approx. 50 percent of the sample was dissolve and the undissolved
existed as a very fine suspension that settled with centrifugal
force,

4. Micro photographs wtra made of the undissolved part and compared
tc photographs of graphite particles/flakes (see photo).

5. ldentification of the base metal of the blozk,

6. Measurements of the the three holes and the insido *nipple*
containing a machined in-place orfice,

7. Commeents:

Data:

1. Observaions: The sample resisted a yellow flame, having a
temperature softened glass, (yellov flam).

2, Trace analysis of Debris as is:

Fe Principal
Cr Minot
Cu Minur
Ni Trace
, Mn Trace
. Si Trace
M3 Trace
Al Trace
Mo Trace
3. Solution analysis of the digsolved Debris:
Dissolved portion Percent of total sample
Fe 43.9% 21.9%
Cr 14 .40 7.2%
Cu 15.05% 7.5%
Ni 1,25% 0.62%
Mn 0.63% 0.3%

4. Micro photographs: identified the undissolved material as
graphite particle/flakes (see photo).



‘A (SPECTROGC 1APHIC ANALYSIS LAB) :zn.:w CA. 95084
3684 BASSETT STREET ¢ -
BANTA CLARA, CA. 95080
Aot epianes Testng Oumiry Comsrat Appbed Rosverth Procoss Vot Lroonag
b —  —  —  —— " - — ——  — — —— "}
LABORATORY REQUEST o
PAGE 2 OF 2:
5. Identification of the base plate: A
Al Principal
Cu 1.5-3,0%
Mg 0.5-1,0%
Mn 0.5-1.0
6. Measurements:
Hole: il 12 $3
0.600° 1.0, 0.600°* 0.600°*
Nipple: 0.222* 0.5, . 0.,221° 0.221°
7. Comments: -

1. The data indicates/if hot conclusive that the Debris
is foeign to the base plate and not a corrosion product,

2. Fifty percent of the sample is soluble as indicated
above with the composition given,

3, Fifty percent of the sample is insoluble as indicated
&bove and identified as graphite particle/flakes.

4. A trace of molybednum in the Debris may be used as
@ indicator of the origin of the *graphite® material.

Reference: Disc #4)

Spectrographic Analysis Laboratory

4 By: 5;Zf$11 —:2;641284



FRON  AUTOMATIC VALVE TOTT e 20,1987 10139 P,

FROM
AUTOMATIC VALVE CORP.
1144 mv‘.ﬂ'lw'l.' . ’?%. BOX 438

rec: 1313-effooind TARAY. 4155 04732

Goparal Blootric

Fuclear Boergy Systeas Division
San Jose, CA 95125

408 925-2790

Attention: Nr. Rassan Fhsad
Nanager Bogineering Services
Xail Code 753

Inspection report of fatlad solencid operator from Hope Creek follows:

1. Nanifold ¢088-005 contaminated with carbonizcd ccal matarial, oarbomieod
lubricast or carbonized air live sediment.

2. Carbonized material was black. Heavy concentration found at inlet of
manifold and in #1 solenoid cavity.

3. Bolennid #2 and #3 cavitisa had emall amounts of black residus.

4. Pailed pluager top seat was peeved into a bullet shape. length was reduced
to 1212 fecles from design length of 1.278 ioches. A differeoce of 0.006
inChews . .

S. Top of plunger discolored black, appears to be carbonized material sentioned
in paragraph 1.

6. Bottom of plunger to specificetions - viton seat. Seal worn and erroded
into a concave ehape.

7. Pluoger Guide to specifications. Tube portiuva dafurmed by vise grip pliers,
pot enougl to resirict pluagw muvesent of solescid #1.

8. Plunger guide inside cavily. Top eeat pecned {nto a comcave bullet shap:.
Seal was {pdecled 0.050 foches. Bxhaust port, 0.094 ieches in diameter was
plugyed wilh a black carbonized and metallic residue.

9. Plunger and Guide returnod to manufacturer for apalysis and repart.

10, Solenoid Exhaust Adaptor #3324-001, 1/2° x 20 thread was croes threaded.
This is part of #1 solencls asseably.

11, Bolenoid lead wire insulation stripped st >onduit hubd.

12. Al]l otder moleccids merked as #1, 2 and 3 exbibited soxe black residue and
two exhibited rust scale. A1l were i» good condition and tiey were to .
spacifications.

13, One plunger guide tudbe was bdadly deforsed by viee grips - its plunger would
bind in an energized positiou.
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FROM. AUTONERTIC VALUE ve shzer 18140

This report bas been delayed to include isspection report from sasufacturer.
Information uot available at this tise. Ve wil)l forward once it is recieved.

It s obvious from our inspection, cpanncr wronchoo provided with soleaoids
vare ot used at sssembly or disassenbdly of solencids.

Spacnar wrenches must be used to prevent damange to eolenoid tube guides.

This failure appears to bave been caused by accidental isclusion of foreigs
matarial, prodably a locee seal.

This kept pluuger from completing its magnotic metal tc metal flux path, of
plunger Lo guide wtop.
The plunger probadly oscillated at full power at 60 to 120 cycles par second,

draving inrush ourrent, bringing teaperatura of the solenoid vp to 200° ¥
carbouizing Lhe foreign material lodged betweeo the plunger and its stop.

This deatructive seating process probably dislodged a copper abading riag
{natalled in the plunger wtop, furider preventing the mnlannid plunger from

santiag.

At this poiot the plunger pulverized tio shading risg prevecting plunger
seating action.

This solenoid {pstallation was sodified in the field at Hope Creek. Bolencid #1
was changad from 125VDC to a 120V 60 cycle asseably by plant personnel.

It appears that this is & one of kind occurrence. Dur performance record sioce
1072 does not sbow apy other cecurronces of this kind,

Ve will revisq our QA Procedures to monitor and prevent future problems of this
kind io the future. Thesa will be submitted to you shorily for your approval.

A functional air pressure and electrical current tast will be added to verify
the fplegtity of the solenoid plunger maguetic circuit,

I bave attached a copy of Bope Creek's C8930-070 solencid manifold with peacil
noless, identifying the damaged adaptor, solesold, lead wires, copper shading
riag, pluoger tube and black residue for your refarssce.

Vary truly yours,
AUTONATIC VALVE CORPORATION

Wt
JBK/da

2 oc 3
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Subject: Scram Solenoid Pilot Valves and Instrument Air Systea

A maintenance history reviev has been conducted for the Scram Solenoiu Pilot
Valves (SSPV). Several Work Authorizations vere issued during 1984 and 1985 to
replace, rebuild or repair SSPVs. In most cases the valve internal parts vere
replaced using rebuila kits. Some valves vere reassembled using the same
parts, only after complete disassembly, inspection and cleaning using the
procedure outlined in GEK 63100. The SSPVs have performed vithout incident
during numerous Reactor Protection System (RPS) actuations during the past tvo
years. Enclosed are the summary of maintenance history for the SSPVs, a sample
maintenance procedure and applicable pages from the vendor manual.

During July 1987, leaks in the Instirument Air System vere repaired and
additional isolation valves installed. Temporary air vas supplied to critical
air users vhile the repairs vere being performed. The temporary air vas
supplied from connectors in the Instrument Air System by temporary air hoses
and tubing. Numerous air blovs vere performed and samples dravn to ensure air
quality of the temporary supply. Upon completion of the vork, air blovs and
sampling vere again conducted to ensure all foreign materials removed prior to
placing each section of the system back in service. Enclosed are copies of the
Design Change Package, the Work Order used to complete the above repairs and
system dravings of the Service Air System and the Instrument Air System.
Additionally, three Condition Reports (86-999, 86-1009 and 87-100) discussing
previous problems with Instrument Air System filters are enclosed.

If you have any further questions, please do not hesitate to call.

C? A \BuquJ

V%)



MAINTENANCE HISTORY REVIEW FOR ALL CLASS lE “SCO VALVES

Excluding the MSIV applications, PNPP employs a total of 55 of the ASCO
NP series valves., Based on thorough research of both the Work Order
{WO) and Work Authorization (WA) histories for these valves, there is
no evidence of any rebuilds/reworks performed, or problems with seat to
disk "sticking"” or O-ring degradation.

Concerning the ASCO valves used in the SSPV (Scram Solenoid Pilot
Valve: HCUs) application, several histories were identified including
two (2) 100% scope replacements accomplished under GE FDDRs and various
WAS. (NOTE: These ASCO valves are Model No. HVA-176-816-1; not NP
series valves.)

The following is a chronology of the events surrounding the SSPVs
(EP-139), ang their replacement:

7/13/84 FDDR No. KL1-473 was issued to retrofit the SSPVs to the
as-tested configuration per GE Environmental Qualification
Report NEDC-~-30208, Rev 1, 9/84. The Unit 1 valves
installed at the time were swapped with the upgraded Unit 2
valves. The required retrofit was documented on NR
$0QC-72% and the NR closure served to close the FDDR ¢ca
11/7/87. The retrofit included change-out of the valve
core disc/diaphragm assembly from Buna-N & Urethane
materials to Buna-N & Vitoen.

11/25/84 WA No. NTS B84-7665 was written to rework wiring in 177 HCU
Scram Valve boxes, per disposition of NR #CQC-3104 and FDDR
Ne. KL1-112S5., These wiring deficiencies were earlier
identified (1/30/84) in twenty (20) of the HCU panels and
later NR No, CQC-3104 was revised to include all 177
panels. This WA was closed on April 9, 1985,

1/25/85 WA No. NTS-85-1226 was written to remove and replace 71 of
the SSPVs in response to NR No. NTS-208. According to the
NR description, 71 of the 177 solenoid valves (EP-139) were
chattering and would not seat properly. As per the
disposition to the NR, these valves were replaced by Unit 2
valves obtained by MTA, but due to expired shelf life,
required seal replacement. The under-voltage condition
that caused the chattering and created dust in the valves
was corrected by increasing the wire size t» minimize
voltage drop under ECN 25881-33-4563,

’ﬂ“—-l\

1/30/85 WA No. NTS-85-1374 was written to include the remaining
SSPVs not addressed in WA 85-1226. Therefore, all 177
valves were replaced (and rebuilt, as required, per the WA,
NTS 85-1374).



1/31/85 WA No. NTS 85-1461 was written to support WA No. NTS
85-1374 and allowed for determination and retermination of
solenoid valves (EP-139).

$/30/85 As a result of NR OPQC 1333, the solenoid valves removed by
WAs 85-1226 and 85-1374 (located in warehouse) werz rebuilt
by WA NTS 85-6827.

6/3/85 WA NTS B85-6981 was written, also in response to NR
OPQC-1333, to install the rebuilt scram pilot valves
(EP-139). NOTE: This WA only installed 164 of the 177
valves Decause 13 of them were rebuilt per WA NTS 85-1374.
This WA (85-6981) was field complete 7/1/85 and finally
closed 10/7/85.

6/10/85 WA NTS 85-7276 was written to rework scram pilot valves to
obtain satisfactory electrical functional test results.
NOTE: These valves (24) were previously rebuilt under WA
NTS 85-6827. This work was field complete 6/26/86 and the
WA closed on 7/31/85.

9/4/85 WA NTS 85-10655 was written as a result of NR MTS-810,
which addressed a chattering problem on one solenoid. This
work was completed on 9/12/85 and closed 9,/20/85. Work
included rebuild of solencid coil, only . Valve body
parts were determined to be acceptable.

10/11/85% In response to NR No. NTS-926, WA No. NTS 85-12233 was
written to rebuild two (2) SSPVs which were chattering.
Actual disposition was to rework in accordance with GE
response attached to the NR. This response stated that
solenoid coil was to be inspected and replaced, if
necessary. The response also called for following the
- procedure outlined in GEK 63100, checking fuor deterioration
\\\\\Q of valve internals (Buna-N components) and replacing parts
>, 1if regquired. The work was field complete on 11,/15/85, and
the WA finally closed on 11/16/85.

SUMMARY:

(Tho only malfunctions identified via this maintenance history review
were instances of solenoid valve chattering (SSPVs only). Except for
- isolated occurrences noted above, chattering was due to undersized

. wiring. In all cases, valves were replaced (and rebuilt, as required)
\due to overheating of coils.



GEK-63100

D. Electrically reconnect the pilot valve at the electrical box.

NOTE

Prior to returning the HCU to service follow-
ing inlet or outlet scram valve maintenance,
the scram valves and scram pilot valve must
be tested as a unit. Refer to Section IV,
Paragraph 4-10.

§-65 SCRAM PILOT VALVE. The scram pilot valve installed in the HCUs is a
ASCO three-way redundant piloted solenoid valve (139). Maintenance on this
valve may be accomplished during normal reactor operation without removing
the defective valve from the HCU. However, the HCU must be isolated and the
scram accumulator discharged as described in Section III, Paragraphs 3-25.

5-66 After continuous operation, the scram pilot valve solenoid enclosures
- become hot to the touch; this is a safe operating temperature and not an indi-
)/ cation of a malfunction. Excessive heating is indicated by the presence of
smoke and the odor of burning coil insulation. The scram pilot valve includes
internal components such as the Buna-N rubber discs at one end of the solenoid
| core assembly which are adversely affected by long term exposure to the heat
\of the normally-energized solenoid coil. Cracking and deterioration of the
Buna-N disc material can be accelerated in this environment so that small
pieces of the Buna-N material wedge between the core assembly and the valve
pilot body to prevent proper movement of the plungers. Thus, the scram pilot
valves should be rebuilt periodically to assure that the Buna-N parts are not
used in excess of seven years. For any one outage, HCUs should be selected
based on a checkerboard dist+ibution of the associated CRDs. The remaining
scram valves can be rebuilt during subsequent outages.

NOTE

N . The recommended replacement maintenance cycle
\Eil ;  for the scram pilot valve internal parts is
| seven years. The seven years include the shelf
( life plus the in-service life. (See SIL 128
for additional details.)

\\\\f:l. 5-67 1In genera!, if the voltage to the coil is correct, sluggish valve opera-
tion, excessive leakage, or noise will indicate that cleaning is required.
Procedures for solenoid coil replacement as well as procedures for disassembly

5-49



GEK-63100

of the valve for gasket and diaphragm replacement are provided below,
Figure 5-15 shows an exploded view of the scram pilot air valve and the
parts referred to in the following paragraphs.

5-68 Coil Replacement. Solenoid chatter, or noise, indicates low voltage or
leak~ge and can result in over heating of the solenoid coil. If solenoid
chatter developes the coil should be replaced. Proceed as follows to replace
the coil in either housing subassembly "A" or "B".

A,

Ensure that the electrical power supply is turned off and remove the
cover with cover screws and cover gasket attached.

Loosen the three cover screws on the housing subassembly and remove
the cover with cover screws and cover gasket attached.

Remove the retaining clip and slip the fluxwasher and yoke containing
¢oil and sleeve off the solenoid base subassembly. Loosen the housing
subassembly as required to facilitate removal of the above parts.

Remove the coil and replace, if required.

Reassemble the solenoid coil, sleeves, yoke, fluxwasher and retaining
clip using the exploded view in Figure 5-15 for identification and
placement of parts, Tighten the cover screws evenly to ensure proper
gasket compression, then torque the screws to 10 in.-ibs,

(11.5 kg-cm).

Install terminals at ends of coil head wires (fee drawing and parts
list 131C8479 for details).

The solenoid must Ue ful)y, reassembled as
the housing and internal parts are part of
and complete the magnetic circuit.

5-50
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GEK-63100

$-69 Valve Internal Parts Replacement.

Before attempting any maintenance on the
scram pilot valve 139, ensure that it has
been depressurized and electrically
disconnected.

NOTE

Identify the "A" and "B'" markings on the
body/bonnet assembly. In reassemblying
the valve it is important that the parts
from side "A" are replaced on the side "A"
and "B" parts on side "B".

A. Remove the solenoids "A" and "B" by following the instructions under
¢oil replacement, Paragraph 5-68.

B. Facing the "IN" (cylinder) connection, unscrew the left side solenoid
base subassembly (solenoid "A") with the housing gasket attached.
Remove the gasket, core assembly and core spring.

C. Remove the housing gasket on the right side (Solencid "B") and unscrew
solenoid base subassembly using a special wrench adapter 102-659
(G.E. drawing 166B8850P1). Remove the solenoid base subassembly,
adapter gasket and core.

D. Unscrew the plug nut/adapter and remove the disc spring, stem, disc
holder subassembly and gasket.

E. Remove the four bolts holding the body/bonnet assembly, diaphragm
spring, diaphragm assembly, diaphragm support and body gasket.

F. All parts are now accessible for cleaning and replacement.
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5-70 VALVE REASSEMBLY

NOTE
Replace parts using sparc parts kit (G.E.
SPL 283X851, Iltem 133 - 283X352-1, Item 23).

The recommended replacement maintenance cycle
for the scram pilot valve intemmal rarts is
seven years. The seven years includes the
shelf life plus the in-service life. (See
SIL 128 for additional details.)

A. Install the new body gasket,

Insure that the lip of the diaphragm support
faces downward into the valve body.

B. Install the new diaphragm assembly, locating the bleed hole approxi-
mately 45° from the outlet (exhaust). Note that the metal stud in the
center of the diaphragm assembly faces up so that the new diaphragm
spring is placed over it.

C. Install the body/bonnet assembly and the four bolts, tightening them
in a crisscross manner, then torque the bolts to 70 to 80 in.-1b
(80.7 to 92.2 kg-cm).

D. Install the new disc holder subassembly and new gasket. Replace the
stem and new disc spring into the plug nut adapter assembly and screw
the plug nut/adapter subassembly into the body bonnet assembly
(side "B").

E. Install the new adapter gasket, new core assembly, and solenoid base
subassembly into the piug/nut adapter, using the wrench adapter (see
ahove). Note that the small end of the core assembly goes into the
solenoid base subassembly first.
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F. Install the new housing gasket, housing subassembly, the yoke contain-
ing "B" coil and sleeves, fluxwasher, new retaining clip and housing
cover, torquing the three housirg subassembly cover screws to 10 in.-
I1bs. (11.5 kg-cm.)

NOTE

Replace solenoid "B'", ensuring
that it goes to the side of the
body/bonnet assembly marked 'B",

G. For solenoid "A", install the new gasket, new core spring, and new
core assembly, ensuring that the wide end of the spring goes in first,
and that the closed erl protrudes from the top of the core. Insert
the assembly to the solenoid base subassembly, and assemble the parts
into the "A" side of the boanet.

H. Install the new housing gasket, housing subassembly, the yoke contain-
ing coil and slevves, spacer, new retaining clip and housing cover,
torquing the three housing subassembly cover screws to 10 in.-1bs.
(11.5 kg-em.)

I. Note that "B" ceil is at "B" side of body/bonnet. After reassembly,
the scram pilot valve should be actuated a few times to ensure proper
operation.

5-71 DIRECTIONAL CONTROL VALVES. In the event of operational failure of a
directional control valve (120, 121, 122 or 123), the HCU should be isolated
as described in Section III, paragraph 3-24, and the directional control valve
removed and replaced with a spare. Following removal, the defective valve may
be repaired or replaced as required. The following paragraphs contain pro-
cedures for directional control valve removal and replacement and servicing
instructions for directional control valves.

5-72 Removal And Replacement. With the HCU isolated as described in Sec-
tion III, paragraph 3-24, proceed as follows to remove and replace a defective
directional control valve.

A. Disconnect the directional control valve wiring at the connector in
the wiring trough transponder circuit board.
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CLASS 1B SOLENOID VALVES
(ASCO NP SERIES)

EXCLUDING THE MSIV APPLICATIONS, PNPP EMPLOYS A TOTAL OF 35 OF THE SUBJECT
VALVES.

OF THIS 55, 37 ARE EITHER LOCATED IN MILD ENVIRONMENTS OR HAVE NO DESIGN BASIS
EVENT SAFETY FUNCTION AND ARE VERIFIED NOT TO FAIL IN A MANNER DETRIMENTAL TO
OTHER SAFETY SYSTEMS, ie, ARE CLASSIFIED AS "A3" (NUREG 0588 APPENDIX E,
PARA.2.C.)

EXCLUDING THESE 37 LEAVES A TOTAL OF 18 VITH DESIGN BASIS EVENT SAFETY FUNCTIONS
FOR WHICH THEY ARE CURRENTLY QUALIFIED. OF THIS 18 THERE ARE A TOTAL OF 5 VHICH
ARE OF NORMALLY-ENERGIZED CONFIGURATION.

TECH. SPEC REQUIREMENTS REQUIRE THAT THESE 5 BE CYCLED PER THE APPLICABLE
SVI'S AT FREQUENCIES OF 92 DAYS (QUARTERLY) OR LESS.

BASED ON MAINTENANCE HISTORIES REVIEV, THE SVI'S HAVE BEEN PERFORMED PROPERLY,
AS SCHEDULED. NONE OF THE WORK HISTORIES SHOV ANY PROBLEMS VITH THE OPERABILITY
OF THESE SOLENOID VALVES VITH RESPECT TO SEAT/DISC "STICKING".
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ROOT CAUSE ANALYSIS
EXECUTIVE SUMMARY

This document describes the evaluations performed to deter-
mine the cause of events on October 29 and November 3, 1987 when
Perry I Main Steam Isolation Valves (MSIVs) failed to fast close

on command. he most proba._e roct cause, based on data current-
ly available, is failure of an Automatic Switch Company (ASCO)
Mcdel 8323 3-way dual solenoid valve. The primary suspected

cause is hardening and dimpling of the EPDM rubber disc seat
material and other EPDM seals, causing the disc holder assembly
to wedge in place when the solenoid was de-energized. Severa.
mecharnisms have been proposed that might lead tc EPDM
decradation, the most probable~of which is a local high
temperature cnvironment.

The document is organ zed he foﬁz section. Section 1
describes the most prebabl- cause,.and the basis for its
selection as such. Sectio 2 qives an overview of how the roct
cause analysis team reached its conclusions, Secticn 3 describes

potential component failur2 nodes that could !Ead.tc MSIV failure
to close, and finally, S£-7=ion 4 descrites specific failures

with;n'the ASCO Model €32° valve that ecould lead to the observed
conditione, and discusses environmental conditions that could
lead to the failure. *\i

-o’.l‘
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SECTION 1 MOST PROBABLE RCCT CAUSE

The most probable root cause cf the cbserved MSIV failure :¢
close is failure of the Automatic Signal Company (ASCO) Model
8323 3-way dual sclenoid valve to shift from the energized to
de-energized position. Within the component, the Ethylene

ropylene Liene Monomer (EPDM) rubber cisc seat material was
found tc be delcrmecd. A "dimple" (see figure 1 and 2) was found
in the EPDM seat material on the disc holder. This is alsc

indizative c¢f a general hardening and degradation of the rubber

seals withir the valve., 1If the disc holder sticks to the orifice
the NSIV will as: clsose. Delayed closure is consistent with
de-energizing of the solencid, folicwed by sticking ¢f the dis:

older to the crifice fcr s:ime period c¢f time, when the diss
holder breaks 1locs: arnd allows the ir pressure to rellev:
tnrough the crifice. COnce the air pressure is relieved, the MSIV
Vaad CLOSE

ailure of this ccmpcnent is the conly failure thaz is
n ¢ ved failure. No other single componentc
delayed MSIV closure.

-
-

agradation is mest probably caused by exceedins
. e -

the temzerature lirmits ¢f the EPDM material. EPDM was choser ::

this application because of its radiation resistance fromn :an
equizment q;aéif;ca:;cn ctardzoint., It is gualified to a temper

aturs cf 140°F Perry has experienced bulk drywell and stea:n
tunnel temperatures which have approached tech spec limits during
much of the startup test program. Additionally, steam leaks have
occurred in the vicinity cf the affected MSIV solercids. WwWialle
ne data exists to actually confirm that the local temperatures

have exceeded the capacility of the EPDH rubber, a good correla-
ticn exists between the location of steam leaks and the affected
valves.

Several other mechanisms have been postulated for the EPDM
degradation, and sufficient data does not currently exist to
absolutely prove or disprove any hypothesis. It is true, howev-
er, that the temperatures near the valves have been close to th:
maximum allowable for EFDM material, and this is the most likely
cause.
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SECTION 2 ANALYSIS TECHNIQUES AND OVERVIEW

Following the failure cf the B21-F022"B" and "D" Main Steam
Isolation Valves, a multi-discipline team was convened with the
charter to determire the most likely cause cf the problem. This
activizy wouid be wus2ful pricr to actuator disassembly and
inspecticn. The team consisted of senior engineers from the CEI
i acineering, and CEI technical depart-

mechanical and e.ectric engl

5 » - 4 (i V5 e
wemzz, as we.l &s the archisest engireer (Gilbert) and NSSS
supplier (General E.ectric,.

ms anz.wsis preoceeded using standard Kepner-Tregoe
t 5. The initial thrust of the team
ipment failures would cause the failurs
of a M3 to close in the delayed manner cbservec. n initial
brainstorming session was helé to determine potential compcnent
failure which might cause the observed behavior. These potential
€zilures were %then compared with known facts and design condi-
ions, using "is/is-nc:" technigues to rate the pcstulated
failures as to pr »

L)

Twenty four (24) potential fallures were initially postulat-
e€d as to component failures. Cf these, 19 were rated as unlike-
ly, one (1) as potential, and four (4) as sbable causes. All
five of the potential and highly likely candidates invelved
either the ASCO Model £323 3-way Dual Solencid Valve, or the air
supply to these components. Specific work items and inspection
steps were thus incorperated in other site action plans to¢
address these compcnents in detail.

Section 3 of this report documents each of the 24 original
comgonent failures. It is organized in order c¢f highest to
lowest probability. Each potential cause is described, discussed

and conclusions drawn with regard to root compenent failure.
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Following disassembly of the actuator air packs and diagnos-
tic tests on the air supply system, it was determined that the
most likely failurs mode was, in fact, the ASCO Model 8323 3-way
dual solencid valve. The suspected cause was dimpling Of the
EPDM rubber disc seat material, causing the disc holder assembly
to wedge in place when the sclencid was de-energized. The team
was again cenvinced, this time to evaluate the eanvironmental anc
desigrn conditions which might be respcnsible for the observes

-

ANA.v3is technicues similar to those utillzed i1n tihe COTT
nens e“ii-i:LCﬁ were usei w2 screen the potentia’l causs:
Absolute cdezerminaticn of the root cause is diffilcult, however,
the mos: like.v ceorditions leading t2 the failure was local nigr
temperaturas Leacirny to EFLM cegracaticn. Analysis resul:s ar:
S R LN fectilnh & acain descriving eazh of the nine (53)
postulated rort cause ccrditicns and ciscussion cf the evidencrs
to cenfirm or deny the postulated ccendition as root cause.
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Pczential Cause

Failure of thes Part #4 ASCO Mocdel 8323 3-way Dual Solencis
Valve

Discussion
Failure of the ASCO Model 8323 23-way dual sclenoid valve tc

shift from the energized to de-energized position couls
caus2 the delayed closure event experienced by Perry.

\\\\\Ss Thiz failure mcde has happened in the past due %o wvaricu

reasars as evidenced by IE Notices £3-17 and 83-37, and INFT
This fa.lure mcde is =he most likely candidate fo: 00!
component fallure cof the preblem, The post-disassemcly
inspection has found dimpling of the EPDM rubber disc sea:
material. ~his could causa the dis:s holder asgerdly to
wedge ir rlaze when the sclenoid (s de-energiceq. TALS
would in turn not allow air pressure to relieve thrcugrh the
3 air oors, and preclude SIV closure



Instrument Air System Quality
(oils, moisture, particulates)

Discussion

This potential cause has Dbeen experienced at other plants.
This is evidenced by IE Information Notices No. 86-57 and

85.170 .

—_——
3-2 y
s DRAF!
E———

*n the likelinood that poor instrument air guality, such as;
moisture, partisulate, ané/or oils been present, the possi-
pility of failure related to several Mainsteam Isclatic

---

' b - 9 Y 2 . %43 %y ~ -

,aLve comreonents would e highly likely. The main concerrns
. . . - -, . ~ . * - 9

WouLld reso.ve around the Automatic Jwiich Company {ASCS

solenmid valves. Since the seal and discs internal to thesc
valves are Ethvlene propylene, any intrusicn of oll into the
ingsrumens air evstem could caus? cdejractation. Dejradaczic
cf the seals and cdiscs would, in th.s case be causec by
hydracarbon contaminatior that would distort them and couls
\\\\b result in sticking of the valves. Although at Perry this is
urlikely because of ocur “oil free air system". Disassembly
and inscestion of the ASCY NPS323-20FZ dual sclencid valve
from MSIV FJ22D éid not reveal any hydrccarbon substance

. 2 il 0 ) -
waich eo2uld have Leen bEborrne frem the instrument al:
Additional.y, a sample of tne instrument air shiwed no signs
¢f hydrcocarbon contamination.

The possible i{ntrusion of water or meisture intc the air
system could cause residue to form cn the ASCO valve inter
nals and cause sticking cf the valves cver a peariod of tire.
The moisture mav collect during outage periods end bPecore
residue during plant cperatiocn when the ambient temperaturec
are higher. Particulate intrusion greater than the 4°C

' micron allowables would be a majcr concern since they could

\ plate out on the solencid valve core and/or base

| sub-assembly resulting in slow operation cof the sclenocifd
valve. The disassembly and inspection of the ASCO
NP83213-20E dual solencid valve revealed no traces cof mois-
ture or particulate contamination.

The concerns addressed abcve also apply to the C.A. Norgren
shuttle Valves; however, the j3olencid valves are much mors
susceptidble to instrument air quality.

Conclusion

T This item was initially considered to be a high potential,
but following analysis of air samples, this item was change!
te low probablility.
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Obstructions/Foreign Materials
in Alr Lines/Accumulators

Piscussion

This potential cause has been experienced at other plants as
evidenced by IE Information Notice 86-57 and 85-17. Ot~

structions/Foreign Materials in the air lines/accumulateors
is a likely cause since it would permit valve failures &3
experienced, The obstructions may permit pericdic operatich
of the valves and dependin 1in

¢ cn the instrument air cycli
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This item was initially considered to have a high potential
&3 root compcrent failure. Inspections of the air lines and
doocumuLatars fourd no defes: that could cause the cbserved
cperaticnal paztern however, €2 this potential cause 5
unlicely %2 be & root compenents fallurle.
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Potential Cause ' I {

One cr both of the pilet solercid valves for=—wssm=vUr thT
MSIVs failed to de-couple (mechanical action) upon

de-energization.
Discussion
lectrical control circuits identify positive

de-energization of the respective pilot solenoids. This is
verified wvia the indicating light and anv meters as shown
er elementary diagrams per B-208-013 HD.l ané HO03s8. The
testinc seguence and visual verification has identified that
Tsn~i23 have bean de-enercizad, although the valves

ts Cpen cr celayasé opening. If either solenoiss
to de2-courle then the -valves will not .operate. . No

-

q
n
O
{

'
i
U

b

ot

. w
b
e
w O m o

- o~ o - e P
method exiscs to remcotel determine whether one c¢r koth of
- P | . - £ o~ - : 1 oo 1 - - P
eha solencids for a particular valva failed to de-coucie.

e mis-operation (erratic) closure or deferred closure may
-bly be attr;:uted to this occurrence. As such it may
highly susceptible cause. Further evaluaticn identi-

.

+ D

L & AR
it
-
'y

LYo DY S »]
D O
w
m

2 at each ¢f +he pilct soclencids were sealed wich Bisce
& Sezl at the ¢onduis entry point. This design change
imrlemented per TCP £.2818 is the cnly change iniciate
recently. The degradation and/cr migrasiea c¢f Icrels
matter could also ke a cause to prevent de-coupling of th
sclencids
Conclusion
This item was initizlly classified as a high potential., and
cendition of the Bisco LCCA seal was evaluated upon solenoid
disassembly. Since no interference with the vilve ¢ eration
was noted, this cause has been eliminated from consicera-
tien.
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Potential Cause

Solenoid valve exhaust po

Discussio

- -
-

w

blockec.

DRAFT

——

Blockage of the exhaust port could occur threcugh internal or
The port is open to the ambient.

centamination.

.

exzernal
Particles may fall

Lalow the disc preventing shifting of the

solenoiéd wvalve frcem its nermally energized to normall:
de-energizad position. Subseguent actuaticn could blow n=
blockage ocuts of the valve allowing normal operation taer at-
cey, This is corsidered a potential cause for the Perr
delaves MSIV closure eilperience

canslugion

This was initially concidered to be a potential cause fcr
the Perry cdelayed MSIV closure experience. Inspection for
blonkage was performed, and on one solenoid a piece of tape
wag disccvered to be blocking one port. Subseguent testirng
decerrined %hat thies Etlockage was insufficient tc precluc:
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Potential Cause .

Failure of the Part #3 Norgren Mcdel BO0042 <J-way shuttis
vaive.

Discussicn

The 2-way shuttle valve works in conjunction with the Part
¢1 4-way shuttle valve to open and close the MSIV. The
4-way shuttle valve provides the primary logic for pressur-
isaripn and venting of the actuator cylinder. The potential

failure mcde description is tae same as that fcr the 4-way

PR S T ' Yo o~ P o
ghaktl e valve operation.

e

~ne €elayad clcsure event experienced at Perry is unlikesily
- S ~ o - atye oS e ny ’ . . s : - s
-~ Pare peer caused by the -way valve fallure, s.nce 1t
reguires duzl mocde falilure



Potential Cause

Hydraulic Speed Control Failure

L ————
i
"~ (U-;I
]
: g
L ———————

Discussion

The hvdraulic cylinder function is to slow the closing speed
of the MSIV to specification limits under a wide variation
of applied forces.

The clesing spesd of the MSIV is aczcomplished through

adjustcment of the Monatrol needles f{lcw control valves Pars:s
2€ ar” =7 has showr ia the drawing 13560-01-4 hydraulic IZlicw
(5L Gxammaya & =

Should either or both flow control valve(s) become totally

Bleckad ané elso all other fluid leak paths (e.g. ring gérs

iz pisccn) mssion wouls be prevented.

1 The amount of contamination would rneed to be sc¢ large
tha: it would not disappear after one cycle.

. The hydraulic fluid was installed under clean controlls
conditions. The system is closed and pressurize<,
preventing contamination from exterral sourles.

3. Such a failure mechzenism is not supperted by histosidd
experience. B

NCTE Trhe flow contrcl valves are designed to provide &

flcw path even at the maximum choked condition.

-

conclusion

Unlikely to be occurring.
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Potential Cause :
T
MSIV internal binding. DEAF‘ I

Discussion ikl

Poppet binding against the upper body ribs due to poppet
rotation is very unlikely due to poppet concentricity and
long length of rib engagement. Binding of the stem against
the packing g¢land edge is considered extremely uniikely Dby

e valve manufacturer. Potential for the lantern ring to

-
L
-~ - ieA 3 . R : s 4 . - -
cock and tind to the stem is a pecssitility with inacequate
as ~re -
-

N . " : i nt —

sacking compression but is also considersd unlikely. The
. -~ - = 14 & : ’ T s - . :

=askingy compressiosn usad in the reassembled valves 1§ &:
P—— -~ - -~ -~ - - - .- - - - - - - % . . . .
ras€s 15 re adeguate ¢ rrevent lantern ring movemenc.

s~ e

....... -

The low probability of binding and lack of reported industry
is inconsistent with the multiple valve failures or
the time factcr sesn in the free up of some valves. This is



Swagelok fittings imprep

e - f
3-9 BR 2 A
Potential Cause ‘ }

er installation/asseﬁST?Tﬁannngp-._.._
Discussion

Excessive fittinc leakage would not cause an

irrecular

operation of the valve. This type of leakage would induce a

constant operational characteristic i.e. slow rate of

chéang=.

Tikewise if leakace exists ascumulator would close valve in

cas2 of la:zkaze cn ASC? pilot control valve tubing
Coraiusion



Potential Cause

w

Failure of the Part #5 ASCO Model 8320 l-way solencl

Discussion

The model 8320 3-way sclencid valve is used to slowly strcke
the MSI (close MSIV when energized). When the solencid
valve ls eterclzed (opened) pneumatic pressure is routed to
the rsart =2 -way air valve. This causes the 3-way air
talve t¢c vent \Hé rod side ©of the ag¢: i1ator throu,n W

cantral 2:ifice, while blocking the inlet alr from air va.va
Part #1. The gradual 1loss of pra3ssure from beneath ¢ttt
pisten alicws ti: actuater springl =t s.owly close the N:ZIH
(up to €0 seconcs)

mhe potential failure mrdes c¢f the valve are
a Stuck cpen (failure 2 clcse when da-ene::i:ei
b. Stuck cleosed (failure to open when ererg:l tz2ed)
¢. Stuck partially opened
é Catastrephic failure of valve beady
The efieczs of these fai..re modas ara as follows:
B A stuck oren valve preavents recrening of tha MSIV
& % stuck closes valve prevents operation ¢f the U3T
in the slow clesure mcde. This is the normal
(nontest) mode of the valve asd dces not affect tlie
normal closure functions of the cther
subccmzonenss.
c A p=LtLa‘lv crened valve will terni to clese2 the
12IV; howevar more slowly than tha normal fully
cpened conaitien. This affect can be visualized in
the drawing 13360+-01-4 schzmatizs. The 3-way

solencid valve, partially opened, would bleed inle
air from the system exhausting it. Additionally §
could pressurize the 3-way air valve resulting ia
further exhausting of beth inlet and air pressure.
d. A catastrophic failure »f the valve body would
result in loss of pneumatic pressure resuvlting in

Ny

¥SIV closure.
None of the above failure modes support the delayed closurs
event at Perry.
Conclusion

Unlikely to be occurring.



Potential Cause

Valve packing tco tight.

Discussion

Grafolil pacx'ng has replaced earlier asbestos packing on 7
of 8 MSIVs. Wwhile it is likely that the grafoil packxng has
greater breakaway friction due to increased compressicn of
the softer material, the circumstances cf the events showing
q:iC\ closure after initial release make thi scmewnac
unlixely as the cause
Ccnclusion

Ezasause cther valves with grafoil paching and ecual zsacking
cemrressicn reguirement sns ed ne effess Euri:; fazs: sr slicw
speed testing and the lack of industry experience ol &n MSIV
being held up due to packing, thls cause must be ccnsider:s"
unlikely.
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Potential Cause

Failure of the lorgren Model FOO13A 4-way shuttle valve.

Discussicn

The 4-way shuttle valve is energized by %the Part #4 J-way
dual solenoid valve. Upon energization it routes pneumatic
pressure to the rod (bottom) sice of the actuator cylinder

piston ané vents the tiind (top) side of the piston.

mne lewav duzl scls2ncid valve wien de-grergizesd,
(de~ene-gzizés) the 4-way shuctlie valve, venting =he ICC z
and pressurizing the blind side. + The resuiting pressure
disfavern=:a3]l azrcss %*he zistorn irn con‘unction with e
gorings forces thz MIIV closec.

rcée failure of the 4-way valve.

m-a £ailure moce of incarest concerns £ailyure of tha Mii
claze wren the 3-way cual solernct valve is ce-en2re¢il
should the pressure leg of ne 4-way valve stick,
cressure is still vental 2V ka Part #3 Z-way valve., I
- V- ~ - - - . - - . z - 8
exhauss le3 sticks ugcn de-energicarnicon oo tihe valve,
. a 1 < 3 \ - . -
springs alone are capable ol closing the MSIVs although
slower rate. (PN
1f eitner .2g partially sticks, the inlet gpressurcs
eshausted, promoting closure of the MEIV.

-

e
C
=

oukble ~de failure =~ reguiring failure of
comporents. maus tais is unlikely to ke occurring.

; )
d
s
%
d

'3
-

s : 2= PR A :
ragsure édisferent.al &TI0SS the sisten forces
- /

valve is provided in the cirzuil

(8}

[0

he only failure of the d{-way valve wihich can result
layed closure of the MSIVs as experienced at Ferry
icking of the pressure leg with a concurrent failure
e Part #3 2-way aic valve. This is unlikely as it is
3 tw0 separate
B ,

o

P

bt IR Y N

4

Y
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Y er v D

b

Oy
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a2 N

Corrosion within so.enoid enclosure.

The "B" coil housing in the F0z8 MSIV dual solenoid val
to contain moisture nd corrosion. Corroeiorn
L le Dl &

dl:b¢“ the scienc ccii housing cannct affect the valvs
internals as the valve lrody is procected from externz.
contamination through sody gaske: seals in the vicinizy &:2
the c¢oil The sub‘ect cdil ("B" side) is the lower coil

SuUCh tRat &ny corrosion products escaping the ozl enclcsure
wou £ dowrn away f:cm ! solencid  valvs ’::j

Acd the
r-

v tc affect performance.



NS Ca P A

\\a

NP =310

we - <5-37'3‘

wm-N3Le
" § 313

. e
-9 S5¢9%

r~C % 31?

- ALY SQ
Adc €

~QA v E
D 24E

kg €
h1gE

P Qf-431s MESE

(

wf -5313

0-S31

P1sC

hiss €

WP -L323 BALE

* %YL < dhgsh

we -3

3 f\_':\,:, ¢

ENT DESCRIPTIONS

DIAGRAM REV OI

EQUIPME CR1
NUMBER SERVICE (2)
EQUIPMENT (2.

LOCATION
SUPPORT
ZONE  M/M

*1821 F 0480 NUCLEAR STEAM SuPPLY

SHUTOFF SYSTEM

1821HO10 R D2

MATN STEAN TSOLATION
TEST/PILOT SOLENOIDS
(3)

YALVE-INBOARD

€ 1/00-%30

821 F OQ22a
DW=-1 MARSKH

NO wielw Kigroly

NUCLEAR STEAM SUPPLY
KAIN STEAM [SOLATION

*182) F Q46

JEST/PILOT SOLENOIOS

(3)
ORK W\ rokYy

SHUTOFF SYSTEM
VALYE-INBOARD

1821010 A
€ 1/00-830
m:v

OW-1 HARSH

*1B21 F Q482 NUCLEAR STEAM SuPPLY

MAIN STEAM XSCLIYICN

SHUTOFF SYSTEM
VALVE - INBOARD

1821H010 R 02
C_1/00- c:o_

TEST/PILOT SOLENOIOS
(3)

'?J‘ :}’l“‘:_‘“ 3'3"(

1821 F 002
Dw-1 NARSN

NUCLEAR STEAM SUPPLY

MAIN STEAM [SOLATION
TEST/PILOT SOLENOIDS

21821 F 0463

\

SHUTOFF $vs
A

TE
VALVE-[NBOARD

Hi\SToRY

NUCLEAR STEAM SUPPLY

SHUTOFF SYSTEM

BAIN STEAM [SOLATION VALYE-DUTSOARD

1831011 § D1
AXC/0%-620
1821 F 00284

TEST/PILOT SOLENOIDS
3)

Vs Y »

S o - ,s".:/

AR-T HaARSH

F O4n NUCLEAR STEAM SUPPLY

MAIN STEAM [SOLATION

SHUTOFS SYSTEM
VALVE-QUTBOARD

1821H011 § 01
AXC/08-620

TEST/PILOT SOLENOIDS
(3)

1821 F OC288
AB-T7 MHARSH




¢ QU ®

< t'-uL_P_\_nf_jT Dtscﬂl'YlON
Stnvlct

® NUMBER

t\\\*}:
o swcutan STEA SUETE Torf S
WA LN STEAM 11
TES'-/'[LOY 182!
ag-7 HARSH

-

-

@, % - 5 =
‘Q\ - Y
v =

W0 -%¥2313 Rls®




NS e M\ 13

W0 B3 A E
WP $3i6 A5E
'!QQ %}”.. (\“IQE'

WOS3INAISE
RPS$ILAISE

NPTICNTSE

,

- e A e “a N e

_IONE M/H
*iMi4 F 0043 &omumm VESSEL AND DRYWELL PURGE 1M14 % G 0!
Al 12~
SOLENO LD IM14 F Q040
CT+0 HARSH
N0 WoR'C W.STORY
ViMi4 F 0048 A NT V N YWEL T4
OF AIR TO FO4S C 0/12-689
SOLENOID iMid F 4%
WO B - 0B RepsmAr Tike Laae  CT°1 S

*{M14 F OOS8A COUNTAINMENT VESSEL AND DRYWELL PURGE  1M1d 009 X D1
0P AIR TO FOSSA

ECHRTS. S %

DW=-1 MARSH
MO WeRK W, g ToRY

CONTAINMENT VESSEL AND DRYWELL PURGE

*iM14 F OOSBE

0 FO

SOLENOID iM14 F O0OSSB

CT-3 MARSH
Ne wWeRr HisTeRYy
ik A ATNMENT v L YWELL fMid 009 XK O
OP AIR TOD FO6QOA c 1/16-830
SOLENOID iMid F OC604A
‘ DvW-1 HARSH

MNO Lol HiSToR |

*IM14 F QOS38 CONTAINMENT VESSEL N0 TMYVWELL PURGE iMic 010 v D2

OP AIR TO FOROS € 0/16-6
SOLENOTD 1rm'-}1§u—

N sl HiSTory ot ¥ sdhumiasi




BSCe muh) W L

EQUIPMENT DESCRIPTIONS DIAGRAM REYV
§ NUME €R SERVICE (2) LOCATION
s EQUIPMENT (2) SUPPORT

ZONE _ M/M

RPSIILANISE 114 F 0068 CONTACIWENT VESSEL MO ORYWELL PURGE iMid 01l M

SOLENOID IM14 F 006%
CT-7 MARSH

NG WoeR ke WigTell y

N4 NTAINM LA YVWELL PURGE iMid 012 G (
% - OP AIR TO FOT0 € 0/12-652
v %3 lL.(\-' St e SOLENCID ‘ iM14 F 0070
CT=7 HWARSH

NS wpork HiiTory

° ) |~y *iM14 F 0088 CONTAINMENT VESSEL AND ODRYWELL PURGE  1M14 O1F W |
\\) S b L 71 S =4 0P AIR TO FO&S € 0/12-664
SOLENOID iM14 F OC8S
CT=7 HARSH

Noe vefw M i8ToRY

R ° siM14 F 0093 CONTAINMENT VESSEL AND ORYWELL PURGE _ IM14 012 G
e WO STIEATT _'_—&‘—Fi_u'i“?o' 3336"3' b2 ~C 0/13-664

SOLENOID IM14 F 0090

( CT-0 HARSH
fJe w o€ W IKkTolYy

~  VIWi4 F 0193  CONTAINMENT VESSEL AND ORYWELL PURGE 1Mid 01d F

\QQ%Z\&A‘]S‘C OP AIR TO F190 ¢ 0/12-689

SOLENOID A2 AJoAK M8 7orY 1M14 F 0190

CT=1 MARSH

- . w

WO SO ATSE  *1M1a F 0202 CONTAINMENT VESSEL AND ORYWELL PURGE . 1M14 01D F
QP AIR TO F200 SBO/‘Q".I
N

L >
cetn V.0, 06 IS L Tue valirLetak CT-7 HARSH

CURETILNINE M e a7

WO, BL-3857 Tusug A Lebk (bene Best verd)




TAIME i BwwArmEN LD

IPMENT ESCRIPTIONS AGRAM REV
VICE (3] !'&g'ﬁw"_g

s EQUIPMENT (2) SUPPORT
Z0ME__M/w

WG AT 4 e s 0197 CONTAINMENT VE

A
SOLENOID iM14 F Q195

CT+1 MARSH

200 AJoRK HisSTeRY

WOEIICATNE Fiwie ) NTATNMENT V YWELL
0P AIR TO F208 C 0/12-864
SOLENOID IMi4 F 0208

T
A Laatg® " T

u).O. 86 -38S)3 T
19\819 No~vE ..:u."




( .
Senbwt b AS OFr 00782
DS G Mghy w TTaY
s iTe ! L L
EQUITPMENT DESCRIPT] DIAGRAM REV
N v ) t%t‘ﬂiﬁ'_g
L EQUIPMENT (2) SUPPORT
IONE _ M/H
™N 0O S R #1821 F 0451  MUCLEAR BOILER SYSTEM 18214004 U O
¥ 3% AIYSE L VALY ﬁ!ﬂﬁfd’_
SOLENOID 1821 F 0069
i AB-7 HARSH
NGBS = 1eud Keplare Copper T,b.’.ﬁ;
" . . y \ 5
Sl } - ¥ i ic ULATION §7 3
‘o NP §328 4 E CONTROLS OPERATING AIR TO FOI9 ¢ 0/02-620
SOLENOID VALVE 1833 ¢ ggu
W.0. Pl=13859 Alr Tubuglea CfF ol
N0 S32 ayE *1833 F 0420 REACTOR RECIRCULATION SYSTEM 18214009 U 02
CONTROLS OPERATING AIR TO F020 € 0/02-620
SOLENOID ~i833 F 0020
\ T-3 MARSH
Vo wuohie, ™ §Toly it ;
e W0§3Le NI SE S1E12 F O4S1A RESIOUAL MEAT REMOVA 16124041 F_ D1
( SOLENOID VALVE 1612 F 00914
AB-4 HARSH
Ne WloR'C [HIi&ToRY
WOSIte PgeE
‘ ~ "1E1 i AL HEA VaL 1€134A042 W 02
CONTROLS OPERATING AIR TO FOSIE AX8/04-620

SOLENOID VALVE 1€12 7 1
.THWSSN ’

“1E12 F O46%A RESIOUAL MEAT REMOVAL SYSTEM " 1E124041 F DY
WOS3%U fIgSE CONTROLS OPERATING AIR TO FOSSA un;_go-!n
g T Sk Edmié VALVE - 1612 F 00&8%
E e U 1) MO wok K Hrisryry by




-~

QS(,,‘ mA\ W TITLE © EOPL/SP €07-000

EQUIPMENT DESCRIPTIONS DIAGRAM REV °
SERVICE  (2) L 1
s EQUIPMENT (2) SUPPORT
20NE_ W/M
N0 S 32 AIESE o ygy RESIDUAL MEAT REMOVA 1€ 1 £t
] L A X - s
SOLENOID VALVE 1612 F 00658
AB-4_HARSH
DO WweRic MHiSTerY
™ S1ES1 F 0404 REACTOR CORE [SOLAT, « ZOOLING 1ES1A00T P L
.\qc $32 s CONTROLS OPERATING A - TO FOCH AXB/0S-874
SOLENOID VALVE 1ES1 F 0004
WO ok HISTeRY A8=T WINSH
WO §1Q e ppcl *1ES1 F 0408  REACTOR CCRE ISOLATION COOLING 16814007 P
I1§s= CONTROLS OPERATING AIR TO £ AX8/0%-%74
OLENO VALY 1 |
Mo WoR & WisTeRY b et
P0G I GF21EST F 0428 REACTOR CORE TSOLATION COOLING 1ES 14007 P ¢
¢ CONTROLS OPERATING ALR TO F028  AXC/08-574
SOLENOID VALVE 1681 F 0029
7)o wolkre i ig~eR ¥ AB-3 MARSH
w0§3 ' 1681 F 0426 WEACTOR CORE I[SOLATION cOOLING  JTES1ACOT P ¢
5 CONTROLS OPERATING AIR TQ FO2§ AXC/05-574
2N l‘_n%sE SOLENOTO VALVE 1681 F 0026
AE WeRK MISrelY T P
NOEY 2 A)LSE e1E81 F 0484  REACTOR CORE 1SOLATION COOLING 16814007 P ¢

CONY‘OL; OPERATING AIR TO FOS4 GC/g-S?c
oL VALY 1691

st %




—

FLILE ! BONL/ SUM-ENV

< CWI;FNY Q!ESIIPY‘M Eés%ﬁl REV OIN

v ]
$ EQUIPMENT (2) SUPPORT
ZONE _ W/M
*1C11 D 000! l(AsYOI PQOT!C?!W avgf;l |C7ﬂg1g M VA
~HCY AM L L VALY 14+

SOLENQID(TYPICAL=-17Y LOCAL-CF

<. h YL 2RO —— %
/(/6:0 SheDel® A= 76~- Flb -~/

\—'~ e T — o “/_-J——'

Hel's
Compu’ r Search could net
(N-TRR S g Selencid werk

S“ 'Q\V\ QL\\\J

¥




L g—

PO M YR WL ATENL T A e ey

S E ot Sl e 04100 e S22 wam S I i v Ve w0

# P

FELIWD wem D

SLWL e SRR P L QWi T AN W S DY
B0 Orew B30 JWCL T TR s van

T Awve WAL E VL 0 S AN ¥ Y e RON0
R A e ) Je0se

(0 Baim 3M) w1 30wy Dasv -

NEDC-30208

@ ATV JN0DO

w ANSY M D

1wero | .A

v Are PO Y

B Ca TAWw HPBRE DN Wi e Are s v g

‘A DASAD AW DT LONT L AL asewt e

ADND val¥D MOL AN TV L34S _GNAE MevETvEwe
BN GIREIIN0 WY INO% w04 TIATW YW L3 08

SWOD 2 WUy

TR MWD (DTN WL WD Y e Sy Lo T
W00 4 4 JN0 T L SO I TG W Y SN T CTW B AT TV v

T 0WEA L DAY Seevi 0D Flnam O N
ORIBLDEEY B Yt (60 wiit) wlie v B
240w

r IO adiwm

BIAGD

BIAC) ‘4 dmsws

T dus

et

@V e, »u”

~—
e ws, KN

AVSv B Srmenow

®340° 4 3esws

WIAC: Y emdaT | )

————— e — 4

- e ——— e Y —— -

) e

ASEW LONON | 03] 3

TEINIR TR W e MR W T
PN A D TV B 20 A @B B €

VRN e _ W e Tk 80 AW B T4 IO W

GONIWOL PoeCs A0 % B T Twd MO0 sws e €
SR T K e ¢§5§)’o’
ete

v *
s AR S aagid o
b o e o L R
il FEa




—— NEDCT0208 —TAE o TS 1
! ecietts Cret At -
1 Aulomattit Sviitch Co. pwouucnonwmmcmnou.-..ﬂ__, exr ,”6 "*‘ (e |
+ < | i S . ————————
. 'lx‘\ﬁb .Aﬁl\ ‘(* "s!' B'LL OF MATER‘AL :u H‘ rNG \r \.‘. $-‘ i }; -J
. Pnted e U S A ——3?-———& LTR F: _'( w ™ PATTEN 2
- . 3 L = ;.‘ -‘ y s | st
( CATA. NO. SHOP ORDER NO o ?—‘T{':-}’?'?( 7e
-816- Vi76-816-2 5% T
. HV176-816-1 § WVi . 23‘ _..31 __{1‘__..‘..,..%.1.)}_
| € 70577 F 1Ml 2
(5| BULL.NO. 1176816, 1/2 NPT, PACKLESS, 3 WAY N Penasey Lecpil &
i DIAPHRAGY OPERATED, GUICK EX!. VALVE WITH 1 91';!&7 _Ic’
i REDUIDANT PILOTED SOLEROID, xs:x;srzrsca(n e ¢
ATERT OL. ENCL. WATTS: o A . : —--
!E :f_fé:.xcm e frm-ln-slb grno | CrS | eano | ERS
T n ol & QUANTITY
- PART NUMBER oo & |MATERIAL PART NAME UNT] REOD I CELVD
_—_Ti m— —— S
W D "l SOL, ASS'Y A (M-12) 1 J
tal GVe176-522-1 " | ST, STEEL RETAINING CLIP 1 ]l
il Fve95-033-1 p | STEEL SLEEVE 2i I e
Ip) Gre172-739-1 £ AL NAVEPLATE 1 g
|
5| HUe65-813-1 N STEEL YOVE 1
eV ETHVLENE
T | Cr-20-£18-5-MT ! _PF.OP/LENE CASKET, HOUSING 1
/ o ! poeics-scs- f | sTERL COVER 1 :
" ' 1
F=172-788-1 - STEEL | SCREW, COVER JJ L
\ |
13| Fre172-758-1 D BLINA-N | GASKET, COVER 1 ‘
i i FV923-233-1 g ! ; ]
11 twd-hreidfale Jd___lstERL FLUX WASHER = 0
| |
-~ 2] MUA17£-730 Al SOL. ASS'Y, B (M=12) 1 -
: ' | !
21 | ov-176-593-1 H ST. STEEL|RETAINING CLIP 1 |
o8 | FV-176-337-1 & STEEL SPACER 1 '
|
'2¢! pv-172-788-1 - STEEL | SCREW, COVER 3
!
2D} FV-172-759-1 D MA-N | GASKET, COVER 1
26! pv-168-808-1 F STETL | cOVER 1
gzri FV-99-033-1 H | STEEL SLEEVE 2
‘ T
‘23' HV-96-815-1 N STEEL YOKE 1
l B ETHYLENE :
2% | FV-180-769-3 PROPYLE!NF! CASKET, HOUSING 1!
- ov VITOA -
}' Gv=39-619-6-VI : . " GASKET -
L! C4=70-022-9C1 P ST. STLEL!WASHTR . 4
1o 3
¥, un=73-102-3¢1 ' €T, STEEL|SCREW 4
‘ ' Y . u ) 1™
HEEE S ANl e 2 ST T D R R B
$ ~ T L LR LR L

be B Bt " —— d— i W\ il x b " — .':1:_




-NEDC-30208

» g * ol AT I 7.E >
|r\uromm»c Sviilch Co. |PRODUCTION SPECIFICATION = FVP- 1e-sie
FLORMES PARX NEW\ JERSEY ! BILL OF MATERIAL - ; o S .
W . ey 2 -y =
Puntedm U § A Ay - Jf‘p t; '} TR,
) =R - A B iy e AT
g Aty % s 20 \. ‘
. | CATA NO. SHOP ORDER WO e R ' o
|'0| CHV176-816-1 § WV176-816-2 i Ll peetre s e
=t - 10511 F |ii.oal *
3| Buit no S ety [areel 2
i: ; HV 176-816 1 ' ~:2
| ali ¢
a ASSEMBLY REF MJ ———
= WVA-176-816 |EAno | ERG | eanc | ER0
= | PART Numeer | CHC! E | maTERIAL PART NA SUANTITY
£ _lim 8 i URIT_PFOD_] D]
f_ 3. GV-R9-653-§ &4 CORE ASS'Y. SOL. A n.
' F-9;-084-1 & 7. STEEL] CORE 1
i | GV-kD-452.9 EM V/ITOA) A |
— g b i =22531ane= DISC 1 -1
*Wﬂt&-——--—-—ﬂ‘ P e ADAPTERY PLUCNUT oA ST, s s N
| “1
' :w =R %mzm "=——-——"‘_—_=ﬂ=' b4 ’
' ‘—t"t“‘hﬁatd'__ ——= T — PR RIS RE R=ATT ~—_-__—-.:-__—1;—_3=’ ' !
P S L |
t__.—_.-g.r;::g.&.r.x;-_—————-:a‘_—r.—_-_-: AL 24 =i Ao e el . i ! J
o J
_ }?'—lr#i-t‘ A e T AP PE R — T —-—'-——’iii !
‘_12 FV-101-749-4 K y 3 DISC HOLDER ASS'Y 1 | ' i
l - 1 ; -
__1GYioc-g20-4 RI _IVITEN A | pree 1 I |
( | : |
| Gre174-682-1 i ST. STREL DISC. HOLDER $ | :
! |
ua! FV-160-219-2 (- ST. STEEL SUPPCRT 1 !
A3 T\2162-930 - ST, STEEL SPRING, DISC 1 i
!
6| FvH6-672.4 N SOL. BASE SUB-ASS'Y, B 1
| Fve172-472-1 A ST. STEEL DISC, FORMING 1
|
| Fy-166-960-2 J ST, STEEL E TUBE 1 i
Ll FV-56-£72-3 - | . €Y. STEEL BONNET 1
!
14| Fv-178-088 . $T. srm] SPRING, DIAPH, 1
22| FV-186-425 Ala| — | ePARE PARTS wiT - |
$50-200-153-) |V | |Erass |ADAPTER 2
| Fv-zoe-0¢8-7 |F PLUGMUT ASS y / |
\7v-158-248-1 |E| \comper |smaoime core /|
- -
L |ev-200-152-1 (v | |STsr|Aeu -
P TIL n ELs m— T TS O TR
e . EIRATE NG



5 NEDC-30208
r—-p—'-y : '- . - A " IAE.__:TI:F ' s "
T Aalonratit Stsitch Co. [PRODUCTION SPECIFICATION c&. =i FYP— Lre-ate
| i e BILL OF MATERIAL sl — bl e TR V7| o Th LS
,9( FrntedmU S A e =2 LR PR e T A
—— L IR 9 o s Gk
CATA NO. SHOP ORDER KO [ s s ST 7
L 4 - CFk —.é;.'ov;’- A/
B MY 176-816-1 "¢ MV176-816-2 :;.523 % TS
= 708717 F_ licweos] R
(3| BuLL.NO N1 PR abey ¥4 A
= 176-816 8]
- " 1 GA;IE
!g ASSEMBLY REF _.Q.Bu_ﬁ__%‘c i
=)
'z | nva-176-816 | N0 | GR | ERNO G G
2 cie| E | MATCRIA T ey
z PART NUMBER | CHC g= CRIAL PART NAME T TIw
e P —— ————T—-—-—————-—————-——— e
18] Fy.128.001.1 A RIAPFRAGU/DISC SUB-ASS'Y, 1 l
FV-178-002-1 A ST. STEEL| RIVET 1 ‘
F7-103-889-1 L DISC, SUB-ASS'Y. 2 g
|
FV-103-888 -2 B ST. STEEL! INSERT 2
| rvo164-054-34 S BUNA-N DIAPHRAGM 1 [
' i .
1:-’9*«-173-115-1 B ST. STEEL! STEM 1 | |
@'_c'.'-ng-lzz-x Al BRASS BODY, MAIN 1 |
( J FV-178-247-) c | BODY & BONNET SUB-ASS'Y. 1
' | Fv-178-110-1 S BRASS BODY 1 g
I
| gre178-089-1 € | Immass BONET 1| -
| {
10! Fr-178-57 & 17-7PH SPRING 1 1
|
!5, 6r-180-817-8t A SOL. BASE SUB=ASS'Y. A 1
1FVB2-63014 W |
L Amaiar o PLUGNUT SUB-ASS'Y, 1
: FyvIB&-422-) -
R ST. STEEL| PLUGNUT 1
[
| FV-138-247-1 4 COPPER SHADING COIL 1
|l Fv-180-536.4 A BRASS | mowver 1
! FV-164-996-1 £ ST. ST. | CoRETUBE 1
[i FV-182-125-1 . CORE ASS'Y. soL, B 1
[
L Fv-152-970-1 e ST, ST. CORE 1
| .
Fi'e)£2-96R.2 A B2ASS | GUIDE, SPRING . 1
Fv-180-347 A ST. ST. | SPRING, CORE 1
e L F-162-969-1 ¢ 4 1
S E (6477 2 rasrie  |LAPELS 4 ¢ B ohe
— = s e S e R TR SR DR R
R4 u'-.a-:mu 'n.'.-'n e c-\jga_'!wa‘m‘ﬂ.u.. L LA



Fe ] NEDC-30208 X
| | Aaterwtic Suitch Co. |PRODUCTION SPECIFICATION Za =i FYP-176-016
ML LAl 3 te @ T' T g 8 ) ‘ F_ 4
i vORERUR P, SO Jp e EILL OF MATERIAL ot TR G R T
i' Pt ol $ A = el LTA h— °-13-’,, s ey o A2
FCATA NO. $HOP ORDER NO E,':—.—— TR -—,.'::.——-
: MV 176-816-1 KWV 176-8l6-2 : TR H I T TA
$- S LT T
12 EPp - 1010 % #
T BULL KO v 176-816 Ner PER ASS Y 5_39_;1_;
~ = ’ ’ | —
= KT 1 iggsarie
‘s ASSENWBLY REF 21 b i dgponryeel
= , . | Hva-176-816 |€rwo | €5 | emwno [ ErG
Z part nuveer  10iC! B | maremiat T OUANTITY
£ 8| B erale o UNT] REOD | OELVD
| xozEs: |
1. 11! SOLENOID ASSELILY [A, GIIT GROUYD! SCREW AND SUBSTITITE TIIE FOY.LJ-’I.\‘G
at CATA WY 176-B16-1
1¢| €v-99-257-16 115/60 COIL - Rivarx To 115/40 1 -
! AS TA  HY176-816-2
1c] ov-90-257-25%511%/80 cort - i -988=2. 1 ™
| |
'IKT' Fre172-4446 ¢ HOUS ING/CO:DUIT ASSEIBLY 1
{r | Gr-168-23¢-6 STEEL HOUS ING 1 i !
$7-33-103-1 X | laupane | compuIT COMNECTION 1 | {
! | H
1 ! | : |
f | |
1 2. IN SOLEXOID ASSEMRLY |®, (!IT GROUND SCREW AND NAMEPLATE AND SUBSTIFUTE THE '
|
! FOLLOUTNG: J :
AB CATA MV 176-816-1
'_21__9'-99-257-15 115/60 COIL = REMARK TO 115/60 1
' AR CATA MV 176-816-2 . |
2G| 61'-99-257-256115/850 b coIL = . 1 -
!_z_;_ FV=172-444-6 ¢ HOUSING/CONDUIT ASSEMBLY 1
' : (
| ov-168-736-6 H STEEL HOUSTNG 1
! F\'=33-103-1 X ALUMINUM | _CONDUIT CONMECTION 1
| - * e
- 13. GUANTITY As|orDERED BY CusSToMEeR,
i
l
=
L1 _ATTENTION; | | N
.1 BFFORE PROCFEMGMHHEANMEMR_REURRJNG_QRDERSA_RMB’LQLEACH_
: | | i
t__ DETAIL PART AND DRAWING WILL HAVE TO BE MADE AND G.E.'S AGREEMENT
| |
! NED FOR ANY CHANGE IN lHEiE_BA&T_S‘
N L
. | NI U W T TR A
: | TR R e



{),./,.;',,,J Sl s £ ASCE
Rpplre dhiga s~ 2t Pw:

C_EQUIPMENT 0!;6!!"!“ DI1AGRAM REV O1'
NUMB E AVICE }:} (&ﬂryr—vg—

$ EQUIPMENT SUPPORT
ZONE _ M/H
+1821 F 0460  NUCLEAR STEAM &;! : TQFF v*ru 1821HO10 R 02
N AN LA ALVE- ’7%%5—2‘
TEST/PILOT SOLENOIDS 1821 F 00224
(3) _OW- 1 HARSH
182! 46 LEA AM SUPPLY YSTEM 1B21H010 R D2
MAIN STEAM [30LATION VALVE-INBOARD € 1/00-630
TEST/PILOT SOLENOIDS 1821 F 00228
(i% “OW- | HARSH

*1B21 F Q482 MUCLEAR STEAM SUPPLY SHUTOF” SYSTEM 1821HO10 R D2

MAIH STEAM ISOLATION VALVE-1NSBOARD c !4%-0%%
TEST/PILOT SOLENOIDS 1

(2) OW-1 HARSH

-
*1821 F 0463  NUCLEAR STEAM SUPPLY TOFF SYSTEM 1821HO10 R D2
HAIN Hhiu' TSOLATION uwl-’lﬂd’hg < Ug-%ﬁ

TEST/PILOT SOLENQIDS 1821 F 00220
(3) OW-1 HARSH
TIBIT F 0480  WUCLEAR STEAM SUPPLY SHUTWFF SYSTEM 182 7011 8§ D1

MAIN STEAM ISOLATION VALVE-OUTBOARD AICI'&"'C”

it bl T

*1821 F Q48 NUCLEAR STEANM SUPPLY SHUTOFF SYSTEM 18214011 § O

MAIN STEAN LATION VALYL-OUTBOARD AX ~62
T e T

\3) AB-7 HARSH







- L L R La A L N

IONE /W
M4 F TAINKENT V A YWELL PURGE  1M14 D1
SOLENOID 1M14 F Q040
CT-0 HARSH
v ] i T 7
0P AIR TO FO4S C 0/12-68°

*{M14 F QOSBA CONTAINMENT VESSEL ANO DRYWELL PURGE IMid 009 K D!

G-t ol i

DW= 1 HARSH

*iMi4 F OOTBB %MYA!MNY Vli;"l. AND Yw 1M14 Of v2

SOLENOID IM14 F OUSSE
CT-3 HARSH
M4 AND DRYVELL PURGE 1Mid 009 K D1
0P AIR TO FOG0A C 1/16-630
SOLENOID iM14 F A
oW~ HA

TiIMI4 f OO63B CONTAINENT VESSEL AND ORYWELL PURGE 1M14 Q10 U D2
OP ALIR TN FOGOB (-] 16+
SOLENOID
CT+3 MARSH




LR 2] POMEW AL Rt ma e

RIPY AGRAM REV C
L y i
b EQUIPMENT (2) MW:IL
TiMi4 P A NT VES ¥ IMid O11 MW
SOLENOID IMid4 F 0065
CT-7 HARSH
1 ' NMENT v L YWELL 1
OP AIR TO FO70 ¢ 0/12-68%2
MLUID TR

eiNid F OUBE CONTAINMAA T VESSEL AND ORYWELL Pl RGE

1M14 01t 4
C 12 -664

-, OP AIR Ty FO8S
SOLENOID

1!
CT+7 HARSH

Mig F AINMENT VESSE DRYY M4 01 {
LAl Q093 ONT 1%-‘ ;
SOLENOID iMid F 0080
CT-C HARSH

ViMiae 1 v ' L \
OP AIR TO F190 c.o:cz-u’

10 - 1
— —3¥T T

(M8 Foi157

*iMi4 F Q202 CONTAINMENT VESSEL AND DRYHFELL PURGE

IM14 013 F

N

QP AIR TO F200
SOLENOID

CT+-7 HARSH

JdMEE 0207




TAITME | BwWwArmENE WA

S aai?m ﬁﬁl!"lm %&Lﬁu REY O

s EQUIPMENT (2) SUPPORT ]
_IONE W/
"iMI4 F Ql.? TAINMENT V Y iMid Ct 1
SOLENOID IM14 F 0199
CY-1 WARSHW
i YWEL ]
OF AIR TO F208 C J/12+-€1¢

_SOLENOID LITRR-7




PLILE 1 BUNL/ SUM-ENV
NT RIPTY p!lﬁu REV O1v
D R L
S EQUIPMENT (2)

SUPPORT
ZONE_ M/M

*1C11 D 000! _ REACTOR PROTECT Y

TEM
L AL -
SOLENOID(TYPICAL-1TY LOCAL-CF

- PY PER sv-a HARSH
;/46

co /Theder® L4 -176- §lb -/
\N\

ICT1AQI0 W VA
I R

v—

e e




R

AS OF 00782

RY 1 1
L : »
PMENT RIPT AN AfY
¥ Ti
3 EQUIPMENT (2) SUPPORT
N
“1821 F 1 AR R SYSTEM 18214
L Ly i ‘75%33
SOLENOID 1821 F 0069
L AB-Y HARSH
Vi ai ¥
CONTROLS DPERATING AIR TO FOI® C 0/02-620
_SOLENOID VALVE M‘s’zzﬁﬁ’—
*1833 F 0420 REACTOR RECIRCULATION SYSTEM 18214009 U 02
_CONT RAT AIR TO F -
L
CT-3 HARSH
g1y 1A R I AT REMOVAL SYSTEM 16124041 F D1
SOLENOID VALVE 1612 F Q0% 1A
AB-4 MARSH
i IVETER 134047 W b3
CONTROLS OPERATING AIR TO FO8 I8 AXB/04-620

1612 ¢ \
;"}“m. g%l_

“1EI2 F O46%A4 KESIDUAL MEAT REMDVAL SYSTEm
gg! RATING AIR TO F

- 1E12A04% F O
+

~874

AB-4 MHARSH




TITLE : EQPL/SP €07-000

8__; PMENT cRIPT AGRAM REV O
W*ll e 'EH%IWL‘

EQUIPMENT (2) SUPPORT
JONE_ w/n
' 3
SOLENOID VALVE 1612 * 00658
AB-4 HARSM
TEs i
CONTROLS OPERATING AIR TO FOO4 AXB/0S-574

SOLENOID VALVE 1ES1 F 4
Ai-i mgg%

*1ESY F 0408 REACTOR CORE ISOLATION COOLING 16514007 P D
4‘8"” RATING AIR TO FOOS AXB/0%-574

L VALY TH‘%EE!—'
AB-3 MARSH

*1ES1 F 0428 REACTOR AT! 1 1A007 P
R RO T OP R g AT TS e a i

SOLENOID VALVE 1ES1 F 0028
AR-3 MARSH
' A
CONTROLS OPERATING AIR TO FO26 AXC/08-874
SOLENOID VALVE 1681 F 0026 _
*1ES1 F O4S4  REACTOR CORE ISOLATION COOLING 18818007 # 0
ATING #IR TO ¢ 874

AB-3 HARSM




NSco ik \ VA

NP -$310 - Mg sk
we -S$33 aacE

R L N
wCTO§ 313 14 E

WNR0-5328 s €
Nf‘ : r} 313 kLQE

We-331s WESE
ol -S313 B1sCE

W -§31e MR E
nf -V323 pE

N -F321e pgeE

wP-8313 DAl

e e

EQUIPMENT (2)

e o
suPPoRT

ZONE M/
\/ *1821 F AR STEAM oav eﬂrgﬁ iv;-.' - 1821010 R
ALVE- A -
TEST/PILOT SOLENOIODS 1821 F 00224
(3) * 1 MAR
g3 i LEA [ 03

L Y 1
MAIN STEAM I1SOLATION VALVE-INBOARD € 1/00-830
JEST/PILSY SOLENCIOS 1821 ¢ ﬁ.’.”
_‘!¥ fid| “OwW-1

“1821 F 0462  NUCLEAR STEAM SUPPLY SHUTOFF SYSTEM 18214010 R D2

MAIN STEAM | ATION VALVE - INSOARD /00-§
ﬂ!??*haf !gtiﬂi |l;|' iégﬁ"
(2)

OW=-1 MARSM

\

. 1 F 6 AR STEAM PPLY TOFF SYSTEM |!i' 10 R
L LVE- -
TEST/PILOT SOLENOIDS 1821 F 00220
(2) _Dw-t Mamsh

VI8IT F Gas0 WL (LERL

LEAR Y Y
MAIN STE '™ ISOLATION VALVE-OUTBUARD AxC/08-620

—J831/P1101 soufnotos AT

“1821 F 04t NUCLEAR STEAM SUPPLY SMUTOFF SYSTEM 1B21HO11 § D1
AX -

‘::‘i?’}{{l. Iﬁg Afia !Ai'lﬂtmﬂ ;44 sg¥

AB-T7 HARSH




\5\1 N\*i‘\ A2

——

e ——

’k\‘s'c{ \/’
‘.20 ,%‘37-Q
0 -¥313 Rls®




.(' NS Ce M\J\\_ v

- DL L RN e

IONE _M/w
“ “iM14 F 0043 ﬂn%m v . ¥ IRLIE \
“Q %E\QAWSE “ SOLENO 1D IM14 F Q040
e — CT-0 HARSH

AL v L Y
OP AIR TO FQa8 C 0/12-689

NP S316 ATSE ‘,\ SOLENOLD TR -

iM14 F OOSBA CONTAINMENT VESSEL AND DRYWELL PURGE iMid 009 X DO

R $DBILANTIS T A MR ¢ 1407830
DW= 1 MARSH

CONTAINMENT VE

ML AL

WOS3IWRISE

SOLENO1D M1 F OOSSE
€T:) maRsH

' TTNT4 F OO63A CONTATWMENT VESSEL AND DAYWELL PURGE TWid GO9 X D1
( RPSILAISE 0P AIR TO FOSUA ¢ 1716630

SOLENOID _a'g_':r:.,w‘&_
<1 FaRSH
SiMi4 F OO6J8 CONTAINMENT VESSEL AND DRYWELL PURGE iMi4a 009y N2

NPRIICATISE @ 4is 1o roscs AT .

CT-3 MARSH

»




Asko A e

WRPSIILAIST

NeEIILATISTE

NOS3ILATISE

D0 SILATSE

R2EIILAISE

NOSIICATINE
wNOSIICAISE

o '\§¢i'§\557ﬂc M

et ew . - A e -aw

NT RIPTL Q_&gll REY C
v L
] EQUIPMENT (2) W;L
IONE M
AL AL TA NT ¥ Mid 011 M
SOLENOID IMI4 F 0065
CT-7 HARSH
TiNid F 0073 CONTAINMENT YWELL [ 1
0P AIR TO FOTO &?‘i:-g;q
SOLENCID
CT=7 MARSH

eiMi4 F OOB8 CONTAINMENT VESSEL AND DRYVELL PURGE

IM14 Q11 N

QP AR TO FO8S
SBTI'%TF

% %5 |’-s.‘

CT=7 MARSH

siMid F 0092 CONTAL NT VE AND ORYWEL IM1d4 01 {
0P AIR :%Im‘t e - — 871’8-’%‘?""

SOLENOID

1M14 F 0090
CT-0 MARSH

B YwELL
OP AIR TC F190
~S0LENOI0

|
C Q/12-689

AL AL g'.‘n

[M19 F0157

CiMi4 F 0202 CONTAINMENT VESSEL AND DRYWELL PURGE

iM14 Q12 F

futi ot

O

CT=7 HARSH




—

Y RERVY
LR 4 PSWWArREN LA
¢ toutempnt g;tu!n'm ) E&%M
s EQUIPMENT (2) SUPPORT
JONE WM
WS YA cia's 0197 gsgul_m'*m a““ AND DRYWELL PURGE  1M14 gc* % X
SOLENO1D 14 P 0198
CT+1 WARSH
» TIMI4 F 0207 CONTAINMENT VESSEL AND DRYWELL PURGE 1Mi4 0160 01
WOEIILATINE ¥ o 418 16 #308 ¢ 0/12-684

—— A




8BS \Y\QA\\ R

NO Ius A1§SE

NP 4326 4E

RO S32 GyE

WN0S3Le N \gSE

WNOLILe PagcE

AS OF 00782

NT RIPY AM aky
y !H' ar"—"
s EQUIPHENT (2) _/“
“i1B21 F 1 ILER SYSTEM ]'"uﬁxg:
SOLENDID OCS; r ‘ﬂCi
A8 MARSH
1 1
CONTROLS OPERATING AIR TO FOI9 € 0/02-620
_SOLENOID VALVE ! F 001

*1832 F 0420 REACTOR RECIRCULATION SYSTEM 18214009 U 02
CONT RATING AIR TO FO20 -
TR . L
CT-3 MARSH
*iEi12 F A B A AT R A YSTEm 124041 ¢
SOLENOID vALVE 1612 F 008 1A
AB-4 HARSH
. FTOTT V5878 EUS(BUAT WEAY REWOVAL SVITEN 134047 W 03
CONTROLS OPERATING ALR TO FOS 18 AXe/04-620
v

NOS3Up KT E

i ak

S1E12 F 04654 RESIDUAL MEAT l(mlk l"'l.
RAT

16124041 F O
A ~874

AB-4 MARSM




TITLE : _ o 'SP 607-000

QS‘Q M.A.‘ \*

RIPT A REV
v L
s EQUIPMENT (2) SUPPORT
20ME_W/n
NP §32N8SE aygia s R AL MEAT REMOVAL SYSTEM 161 $
0 -
SOLENOID VALVE 1612 F 00858
AB-4 HARSH
[ STEST F 0404  REACTOR COAE [SOLATION COOLING TES 1400
WP 832 Mg s CONTROLS OPERATING AIR TO FOO4 AX8/08-874
SOLENOID VALVE 1E81 F
=3 WA
we [~ *1E%1 F O4C8 REACTOR CORE ISOLATION COOLING 1ES1A007 P D
$3200)868 CONTROLS OPERATING AIR TO $OOS AXB/0S-874
zmr&% vP'iLI v'l‘xs'_‘L ﬂ%—o
AB-) HARSH

WOG I LNI\GF L1881 F 0428 ngA$fc ORE Hﬁ"iﬁ %!a 'ﬂ'¥1 P 0
" “ 0 +

. SOLENOID VALVE 1691 F 0029
( AB-) WARSH

NI, AssE CONTROLS OPERATING AIR 7O FO26 AxC/08-874

PR e

NOTY2, A GGE *1631 F 0484  REACTOR CORE ISOLATION COOLING 1814007 P O
. T RAT - 10 f x ~8574

v
AB-] MARSH




- R

PTG 1 RUNL/ SUN-ENV

NT RIPY OIAGRAM REVY ']
o {1 ey G o
S EQUIPMENT (2) SUPPORT
ZONE /M
*1C11 D 000! ACTOR PROTECT YS§T lL 1C7T1ACIO W VA
“HCV L '] . ——
SOLENQID(TYPICAL-1TT? LOCAL=CF

—————

 CROS-2 “!v "l m) T-3 HAR
c.\)i.b\\./ — ;/466‘0 SeDar®  LIVA =176~ Fre -~/
— | R W

Iy O M -t 4/—"—’




K
_ R N P b D e i 1 i
wrel e - e L

" o A ATl s
P s e Y -..4*& e
BB e RN L e R Ny Y T e

L add Al - - nw A B s

N v L ey -

A

i

3 OTw Lo L LS

SARTR ok €8 ST ¥ e wasgee  Gavew

§ BT N e L W

LU S ) . S Bl A b XV
e JOWNL | TOEY  Seewi D) w e
OB EeRivy e et (6 wBi) w2

Crerwvm ) 20 2
velis 4 .
(¢t 2w YM) mav
R Y e
) D e
N edd

A 5Y 83 Om

o€

M.

ADGE A YwivY
* v
A2y

-
LR L I
w “s e w8

4

8 NV w0

(NP
FRSTE L  Re ! . - 2 ‘ eVl L
‘ ' ey

» e ST ¥ B " g
AR RO e

'
o, Ll P '
1 ! SRINER e

e,
e

P S

W1
@Y) € v, e

vowen




ﬂf ' : \ NEDC=30208 ~TAE " Ton T
T Aulonralic Stiitch Co. |PRODUCTION SPECIFICATION 2./ tm',"“":. -
1 Pstes e U § A | ,._s:,__...; na - ,J;. Me = e’
CATA NO. SHOP onmano "ty —
I HV176-816-1 § WV176-816-2 3 D
] - by .
2 ‘ :10; 311" (N TP
i‘ BULL NO jiv176-816, 1/2 NPT, PACKLESS, 3 WAY | 3, 5%n s’y s9i1 £
. 8 DIAPYRAGYN OPERATED, QUICK EX!. VALVE WITH 1 691 1
1 | REDUNDANT PILOTED SOLENOID, NEVA TYPE & .
= WATERTIGHT SOL. ENCL., WATTS: 15.4 AC (rrf ASSEMBLY ALF gc i
= EACH. [wa-176-816 [eawo | (if | eawo | (i
-3 | ciel B QUANTITY
PART NUMEBER MATERIAL PART NAM
El 1| £ ’ %1 REQD T CELVD
, .
T MoAslidedbd Fla ASS'Y A (Me12) 1
s | Gre176-593-1 " ST, STEEL RETAINING CLIP 1
cu | pr.98.02341 n | STEEL SLEEVE 2
] : ’
10l 5re172238- ) AL, NAMEPLATE ! -
|
5| MVe§5a81%.1 el sTESL | YOKE 1 |
. . | ev | ETHILENE | | |
LT Ca20.618.5-¥T B _PFOPLENE CASKET, HOUSING 1
|
| 26, £:e108:8081 Fl e COVER 1
(L Fuel22-788:1 . STEEL | SCREW, COVER 3
\
131 Fvel72-78%-1 | D BLWA-% | GASKET, COVER 1 1
) I FVQS'?Q"' B ' l i 1
11 et rebigol | B 1 lSTEEL IFLUX WASHER . :
| |
2! H'A=176-730 1 A ' 2 SOL. ASS'Y. B (M=12) 1J
l !
23 | cu-176.382 H €T, STEEL!RETAINING CLIP 1 1
3 | Fv-176-337-1 - sTErL  |sPAcER |
i
¢! pe172-78841 - STEEL __ lSCREV, COVER
'
20! pee122-2391 p | amuen  loaswer, com 2
'rzt, FU-168-808-1 F STECL _ |COVER 1
' |
:zrl FV-99-033-1 M| SLEEVE 2
l =
?za‘ HV-96-815-1 N STEEL _ |YOKE
fj ' B ETHYLENE '
FV-180-769-3 PROPYLENE | GASKET, HOUSING 1
o VITOA -
$ Gr=39-619-6-VI | 4 3
.Q___L__'LQ_QZZ-MI P ST, STEELIRASHYR A
l
¥ o un=73-102-3C1 v €7, STEELISCREW
chn-ss-zza-uu Y BUNA-N  |cAsvET . 2 o~ w110 W S A v
3 - -n.n.--n . . oo - ...'S i
TEATE AR

¥
W e B Beamn - W— —

& . il u-»-—o—-—.-—‘—.-—_—s-TY-’.-—ow‘



hes 20 g

™| Automutic Svilch Co. |PRoouCTION srfcnrsCAnoru,., o fybﬂ-z‘";f“‘ s
, BENERTIY. S5 S0 | BILL OF MATERIAL L,--‘-J CHG 1P 1 T R [ F R
PntedmlU § A l F. LTR N r“”."".‘;.'-":'z
: . : ow -
' I CATA NO. $HOP ORDER NO 3 q—,-q —
Kl . OO
V176816 WV176-816-2 i L8 v —
[ HY176-816-1 § WV176-8 : 1{'1%1“7:'.- < “'.‘-‘.».--.'4«'; >
(7| BuLL. NO. Ut Ptaassy [407%
j=| - MV 176-816 1 i
l | ASSEMBLY REF ,..i.lh.ﬁ.. p——
s [ waerze-s16  [eano | GF | eano | G
'3 | ‘ cHel @ ] QUANTITY
-3 PART NUMBER |1 MATERIAL PART NAME TR TR
=*°—wu-¥===4========_=7=5r— -~-_\-.1
f_ 3. Gv-R3-653-5 84 CORE ASS'Y, SOL. A 1! | =|,
| ) @ | e stentl come 1 ! J'
i O P o ViTOAN 4 : |
i....}-é’;&&;é&—z——::‘t;f” =ues e aNEs  DISC 1 | _1
r fw&a-———-—»«lﬁl— T — :
’ ;‘:Q.‘M%:tgr_:a:#_wzhz————*-—rﬂg 1 %J'
_y égwue:bosw == 21'&4 ; ] FAE .quk—_tg j ,'
. | i 1
BRI b s 7. e i ey e bl -lg:-a:u.l::ear:xr sl gy I : |
wra l |
2] Frel01-745-d z DISC HOLDER ASS'Y | ' |
! i -
‘_ﬁ_l_aww-a::& RI e A | pree l | |
| |
L Gre174-682-1 ¢ ST. STTEL DISC. HOLDER 1! |
| -2 ST. STETL SUPPORT 1 |
.'1 A _EN-162-929 : < : ING, D1SC 1 L
6 Fv86-678.4 4 SOL. RMASE SUs-AsS'Y, B 1
?,___ +172-472-1 A $T. STEEL DISC, FORMING 1
|
| rve166-960-2 : ——STsunL, cmsTiee ! A
—t FV-56-¢22:3 . | ST, STEEL BONNET "
|
24 _Fv-178-088 . §T. mnl SPRING, DIAPAH, 1
2| FV-186-425 Ala| — | sPARE PARTS wiT -|
5\ 5v-200-153-1 |V | |&wsss |\4oaPTER /|
|Fv-z06-008-1 |F PLUSNUT ASS Y /|
},e"/-/:a -2931 |E COPPER |SHADING CO/ /| 4
P A0 )P s
LJéV Zva /58 / J l S)T S’: "U‘M-ﬁ-"r"“"ﬂ?&:""!'.%:"S.:',".:‘,
l pﬂ -8 r“"'-.'n?ﬂ'q .- nv%’o'u-.g ni -mg
D el S s S5 o mammul s a- §n e aBel} - BVTRTIT S S48 T B e o AeTe




NEDC-30208 g

f ' o o eredie. € R alls -—-g—""””' 4 FVP = 175-81¢
| Antonrativ Sicitch Co. [PRODUCTION SPERIFICATION S22 5] 100~ 3 Tor 4 race
FLOCANAY PARK NEVY JERSEY BILL OF MATERIAL TJ’E—H o T?-"‘/"'l VTk i
- ¥ 4‘.";—4 ;,"D.., - ""v
CATA NO. $HOP ORDER NO . Wrop—
o ’ - K R
;o| M7 176-816-1 ¢ WV176-816-2 l";,{:_;}__.f,...ﬁ.j
% | suLL.NO R en assy L5 ;_7_'*
= MV 176-816 1 '6C3e }
&, ASSEMBLY REF bt ok
: L]
Z L iva-r7e-s16 [ 8rv0 | GF | eame | GF
2 cHe | E : QUANTITY
RT N R MATCRIAL RT NA -
z PA UMBE il d PART NAME TR TN
P — -
151 FU.17R.001.1 DIAPHRAG /DISC SUB-ASS'Y, 1
Fv-178-002-1 A §T. STEEL| RIVET 1 J
+
__| F2-103-880-1 L D1SC, SUB-ASS'Y, 2 ! -
: ]
FV-103-888-2 B ST. STEEL! INSERT 2 | B
.
| rv.164-054-34 S BLNA-N DIAPHRAGM 1 i i
. H
;:‘: FUe178-114-1 B ST. STEEL! STEM 1 ' ‘
17 Gre178-122-1 . smass | moov, waAlN 1 |
( ' FVve178-247-) ¢ BODY & BONNET SUB-ASS'Y. 1
' | pr-178-110-1 S BRACS BODY 1 :
. l
: '=178-089.1 ¢ _1msAss | sownEr 3 ! .
‘ }
10 Fe-178-547 ® 17-7PH SPRING 1 |
L3, 0'-180-817-31 { SOL. BASE SUB=ASS'Y, A 1 l
| FV82-630:14 W |
| pactat s PLUGNUT SUB-ASS'Y. 1
PV IBe-422- ) -
. . ST. STEEL! PLUCNUT A
|
- FV-158-247-1 d COPPZR SHADING COIL 1
L_‘ e » 4 A BRASS BUNNET 1
| pve164-996-1 ¢ sT. ST, | CORETUBE 1
L‘. Fv-182-125-1 : CORE ASS'Y, SOL. 8 1
]
Ll Fv-162-970-1 & $T. ST, CORE 1
I ETR TR, A GUIDE, SPRING ' .
“ JV-180-347 A §T._ST. SPRING, CORE 1
L
 LFs -1 c |_PLUG, CORE 1
.f-—' v-ll¢-4¢7u A neLrie LA PELS a4 ¢ & "
b — - " U i




ﬂ____... E _NEDC=30208 i

AE
™ T Aatonmlic Suitch Co. |PRODUCTION SPECIFICATION L:-';F—‘f] P -
‘ CFLORALY PARA NIW JERSTY . O _ 4
; | Y | A e ST
i et 8 5 & EILL OF MATERIAL r‘—,..—?: ——:" E;‘.G bl :‘(u | -P ‘\-.‘.}y
- L “M.___".‘.% TR : —L‘,l '. - —.---.—-..u
¢ [cara NO. $HOP GROEANO a1 S5 15
| M¢ 176-816-1 WV 176-816-2 [T RSP Y,
. ‘ - ' I-‘ N v ’ ; » )
(= , - 105 F 1010 %] &
(L[ BULLNO. 176816 N3 CF PARTS - Maree
I : - N . l I { e
\d ’ o ASSENBLY REF _c.l _—_p
= | WVA-176-816 | €an0 | ERF | Eano | ENS
E pant nuveer ¢l B | mareriad | PART NAM QUANTITY
s{ |1-IR‘ E | » UNT| REQD [ DEivD
_ | mores: 4
11, v soueworp Asszciy (A, GUIT GROUYD) SCREW AND SUBSTITITE THE FOLLOVING
el ag CATA WY 176-816-1
¢l Gre99.257-16G 115/60 COIL = REMARK TO 118/60 1 L i
. As CATA MY 176-816-2
16! (r-90.257-25511%/50 COlL = o _ 1 o
- l d
| l 1.
LN FVe172444446 c HOUS ING/CO: DUIT ASSEMBLY 1 .
j bl W 1 |
| Gre168-73€-6 STEEL HOUS ING 1 : i
' ' |
( I1:-33-10:1-1 X AN | SODUIT CONNECTION 17‘ J |
\ ] g
' l :
| 2, 1 soLENOID ASSEVFLY |@, (T GROUWD SCREW AND RAMEPLATE AND SUBSTIIUTE THE | |
|
’ FOLLOVING: ll '
AS CATA MY 176-816-1 |
26! GV99-257-15 115/60 COIL = REMARK TO 115/60 1
' Ab CATA MV 176-816<2 . |
26 61-99-257-25611%/80 COIL = . 1 '
I;_ZJ.._B"_H.L"“-G ¢ ROUSING/CONDUIT ASSEMBLY 1
|| ovel6s-736-¢ X STEEL | WOUSING 1
L FU-33-103-1 X ALUMINIA | CONDUIT CONNECTION 1
- |3, GUANTITY As|ORDERED RBY CUSTOMER,
-
L |
=
| ATTenTIoN, |
I

|| BFFORE pnocrswtww EVIEW GF FACH |,
| DETAIL PART AND DRAWING WILL HAVE TO BE IADE AND G. E.'S AGREEMENT

' 'mmmuﬂ.rszfmﬁémm
i |

-a
 — l?-"""'". o |
z‘-..n's wew lg‘F Tar -“.:%%m-: - m‘g

ve 7 B-17

- - PR S U ————————— S v d"l" g.




s, ol ]
.

.

L4

dl s S L, HL_,.-;.-_,-4.~; A -

1

SUT- B -TO2S2A-1

VT -

SVUT - Cll = Too¥$4-N

ST - C\l = TooWSA=N .. __

U =-TS262A-D

PR ;._. e )ﬁﬂtwi_@&/({flﬂm&of a&owzdj

+ +

R T

SIT O = TS3A-D

SYXT-CIl = TI100 6

'r_

- atined

T T
- |18 moevEles
- Bldma:
~ I§ moadtha

- Blda,a:)

':.S‘za}xfm$w

. 2‘& Qu il braliews ».
sio >0 asd

pua L pui >R

Piosee

g /079 zifed AP/

A Prwoe/



$ir S ™
HSHYH £ -BY

1\

S3IA v ¥/N v/N 2 v ic)
ASO 20v 1 E = SCER/OLEE-oN B9T00 4 i1zEy . _SOIONIOS I1C114/4538
v 0osv 0re-s0/3xv GEYOBINO- A WA NOTLIVIOST WY 2:S Nivw
e 10-80%-10€3 SESPOSO0L 1OC 10 S 1uoseEn WILSAS J40LMMS ANdINS WYILS EYII0W  1E¥0 4 1281
SIx s
. 33a vy WYN D ..mlllia:wm!, v -8V FR T, - s
AS0 i0r 1 € €LEe/OCtEn-an vRZIOO 4 .mM.c nﬂgq—mﬁc?mm-
ve aosv 0re-80/9xv OUYORINO-FATIYA NOTLIYIOST WyiisS Nivw
+ 10-§05-10€3 ' = SCerQs0l 10€ 19 S IIOMiE :
e . — M o =L LR e g T e ey o R -
S3IA v w/n v/N 3 v HoNwIE | oA (c)
ASO AOF | € £TCR/0TCN - dN 0TTOO 4 1T SAIONI 0SS 10114/1531 f
S Lo 005y 0€9- -u.l!.chow... OBMNI-3AIVA NOILVIOSE WY3ls Nive ok
« 10-805-10€3 SCEPOS01 1ot IO » o.mmm.. witsa :wm“mﬂ%luﬂfw_# lmu-a bc.mmﬁ!l F990 4 1@ .
Sa s T R - ol - M e - e -
S3IA v ¥/N v/N D v HSuvit | -m0 €
ASO AOr 1 € = ECER/OTER-ON JET00 4 1T i S 1é/
vz oSy on-.oPcww 3 ONvOBNT - JATVA mrﬂgw«!m »mm.p.
e 10-S05-10€3 4 SEEPOGON 106 TO ¥ OloMITEN WIISAS 2400MMS AVddNS WYILS BYI1ONN 2990 4 1281
SIA S
e ol g SIA v W/N WM DAY MSHWYM Lm0 S amp e TN
1SO AO0F | € CTEe/OoTEs an BLZOO 4 iTEH SoioNIwsS 10V14/1571
vy 005y 0€9-00/1 2 ONYOBNT - JATYA NOTAYIOST WY 3iS Niww
¢ 10-$05-10€3 = SEBKOSON = 10€C T ¥ O10HIZ8) NILSAS J40LMMS ANddNS WVILS HYITONN 1990 J 1291
- T R e bieatie s e PRI S S ——el sk
SIA v v/N v/n 3w Wonv | MmO (€)
ASO AOF 1 € CTCR/OTER o YZZOO 4 1IZE SOIONIOS 10114/1531
- e M. 0OSY  OC9-00/1 ) ,.mcmaﬂ..m..naﬁ NOLIVIOSE WY3LS Nivww =~ =
s 10-805 1023 SE6PASOL 10f A B 01O Ze WILSAS 4301 AlddnS WYRIS BYIIDON 0980 4 iZ8ie
e = L T om0 1wy § 18 00 A¥D 14 23 O - g ="
WIS-0H0/IN 41 W v € 1300w 1804405 (T) NSO s
. G20 ANI/AMI WNS -8 HIWNIOVANYR NOTIVDOD (LS B R L2 — LK
SIVININNON I AN OAG HONOd 1D 1 ON 45 ALO ATH WYanYio SNOT141ND5 30 INImgINDT D
A= =TT - — = . e ANI-WNS/ W03 3NLIL
10 ° 1805
LR/TO/L0 WGL00 40 SV T o193Vs
- e ASEY ANOW4INDY - 10-S0S-10€3 39T _° 123135
i I9vd SNOTIVOT 41 1WnD ININ4IND) s 32 nms

i
—”




SIA &
S3IA v VN /N 34y ‘
ASC 20® 1 € . crew/ozes on
vz ‘ oSy 0r9-S0/I%Y OHVORLNO-IATYA NOTLIVIOST WYILIS Nive
e 10-S0S-10€3 4 SEBPOSOL  MOE 10 S LIOMIZEE  WILSAS JJ0LMMS AN4INS WYILS BVITONN  ERNO 4 T8 .
s _ T R - i R —
S3A v ¥/N v/n 30y MSHYI LAY (e)
AGO AOF 1 € €ZEB/OTER - dN IWZOO 4 1ZA SOIONI10S 1011471531
O e 2 e 00SYv _ O£9-SO/OXY _ GBvOSIN0-3ATYA NOLLY WY3IS Nive
e 10-805-10€3 SE6YOSOL L1OE 1@ S bLOoMIZE WILSAS J400MME A WYIIS BYIIOON  ZERPO 4 1Z81.
T T om3a 1wy & A8-00v 1vD-14-23 w/wm w0z - o
IWIS-040/1IW 41 W v-F 1300m 1H0dIN (Z) ININSINO] s
Q40 ANI/ANI WS Z-% BINNUOVIONYW  NOLIvVOO) e (z) 1A — o
S IV ANINNON FANT - OAO HONNE 1D 1 ON 45 ALO AN WysOvio SNGT 4180530 mmm;. 10
| L T R R ANI RS/ T803 © 3)
07 &
L8/T0/10 8SL00 40 SV © 123138
i L iy lllll!-i-!--.mm_u-wu%__.@ml N .o-oﬁummg
SNOTLYDI 41 ININSTND3 .




E C/RCU/"'S

Tbrﬁv

M TNE /YT HEU'S = /7’1@6‘/

-

I £

s cqpu— -

/95CO ,VP--5£R[L$5






"' Reportable Event Number 10540

i Facility : PFERRY Date Notified 3 11/03/87

] Unit 3 1 Time Notified 2 21:30
Region : 3 Date of Event : 11/03/87
Vendor ¢ GE,GE Time of Event ¢t 18:20
Operations Officer : Ron Young Classification t 10 CFR S0.72
NRT Nobvified By 3 ALLEN OKORN Category 1 : ESF Actuation
Rad Release : No Category 2 1 SCRAM
Cause : UNDER INVESTIGATION Category 2 :
Comporent i Catagory 4 :

WITH REACTOR AT ABOUYT 22% FPUOWER WHILE A CONTROLLED UNIT £/0 WAS IN PROGRESS
(SEE EVENT #10555), DPERATORS WERE FOLLOWING THE CONTROL ROD "PULL SHEET®
(USED FOR RUD WITHDRAMWAL /INSERTION) TO DEVERMINE THE SEQUENCE FOR CONTROL RDD
INSERTION WHEN REACTOR POWER DECREASED BELOW THE LOW POWER SETPOINT (i.@«,
POMER SETPOINT BELOW WHICH THE CONTROL ROD SEQUENCE AND CONFIGURATION MUST BE
CONSISTENT WITH THE REQUIREMENTS OF THE ROD PATTERN CONTROLLER). SINCE THE
CONTROL ROD SEQUENCE AND CONFIGURATION WERE DIFFERENT FROM THOSE REQUIRED BY
THE ROD PATTESRN CONTROLLER WITH REACTOR POMWER BELOW THE LDW POWER SETPDINT,
ROD BELOCKS WERE RECEIVED AND OPERATORS COULD NOT CONTINUL INSERTING CONTROL
RODS. THEREFORE, OPERATORS MANUALLY SCRAMMED THE REACTOR TO COMPLETE THE S/0.
LICENSEE SUSPECTS THAT THE REACTOR POWER DROPPED BELOW THME LOW POWER SETPOINT
WHEN RETIRC PUMPS WERE SHIFTED FROM FAST TO SLOW SPEED AS PART OF THE NCRMAL
5/D PROCEDURE., THE LOW POWER SETFOINT VARIES BETWEEN 20% AND 35%, AND IS
BASED ON TUREINE FIRST STAGE PRESSURE. UNIT IS STABLE IN THE HOT S/D. LICENSE
INVESTIGATING HOW FOLLOWING THE PULL SHEET ALLOWED A CONTROL SEQUENCE AND
CONFIGURATION THAT RESULTED IN ROD BLOCKS. NRC RESIDENT WAS INFORMED.
(NOTIFIED R3DO, HARRISON)




