R H Leasnvro October 8, 1981
Vice PresipeEsnTt
NucLEAR OPERATIONS

VIRGINIA ELECTRIC AN ) POWER COMPANY
RicumoxnD, VIRGINIA 23261

Mr. Harold R. Denton Serial No. 580
Office of Nuclear Reactcr Regulation PSE&C/JEW
Attention: Mr. Robert A. Clark, Chief
Onerating Reactors Branch No. 3 Docket Nos. 50-338
Division of Lic.on-ing 50-339
U. S. Nucl -ar Regulatory Commission
Washington, D. C. 20555 License Nos. NPF-4
NPF-7

Dear Mr. Denton:

IE BULLETIN 79-018 SUPPLEMENT 3
TM: REVIEW
NORTH ANNA POWER STATION UNITS 1 AND 2

On August 31, 1981, Mr. L. B. Engle of the NRC requested that VEPCO
supply certain Equipment Qualification information to Franklin Research
Center (FRC). This information is required by FRC to complete the
technical review of the ™I related equipment submitted in the VEPCO
response to IE Bulletin 79-018 Supplement 3. :he following documents
were requested by FRC:

1. Babcock & Wilcox transmittal 86-1119091-00, R-lief Valve
Acoustical Monitoring.

2. Isomedix Inc., Counponent Testing Division, Environmental Exposure
of Liquid Level Sensor dated November 17, 1975, for GEMS level
detector, plant ID #LT-DAT10A & B.

(9%

Environmental test report summaries of Foxboro products, the Foxboro
Company transmitters, plant ID #PT-LM110A & B.

4. Westinghouse Electric Corporation letter NS-SS-79287 dated November 28,
1979, subject, Qualification of Clectrical Equipment for Near Term
L Plants.

5. Letter from Milton Aron, (DelLaval, GEMS Sensor Division) to Arthur
Murphy, Stone & Webster Engineering Corporation dated 7 May 1974,

6. GEMS level transmitter, plant ID #LT-RS-151A & B (test reports).

0337 811008
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Viroinia ELecTRIC AND PoweERr COMPANY TO Mr. Harold R. Denton -2~

By a copy of this letter, items 1 through 6 are being forwarded to
Mr. C. J. Crane, FRC. Item 4, Westinghouse letter NS-SS-79287, was
substituted for the originally requested item, Westinghouse uocument
NAW-3601, per .elecon between Mr. C. J. Crane, FRC and Mr. J. E. Wroniewicz,
VEPCO on September 28, 1981.

Very truly ypurs,

R. H. Ueasburg

JEW: cdk

cc: Mr. J. P. 0'Reilly. Director w/o enclosure
Office of Inspection and Enforcement
Region 11

101 Mari=tta Street, Suite 3100
atlanta, Georgia 30373

Dr. Zoltan R. Rosztoczy, Branch Chief w/o enclosure
NRC Equipment Qualification Branch

Division of Engineering

Washington, D. C. 20555

Mr. Cyril J. Crane w/enclosur~
Franklin Research Center

Parkway at Twentieth

Philadelphia, Pennsylvania 19103
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This package defines the environmental end seismic requiremcnts
*o0 which the B&W valve monitoring system will be tested. The

cistomer's individual requirements, as defined, are envelopcd \
.n this tcst program.
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PACKAGES FOR THIS TRANSMITTAL)

This report transmits the specific envelope requirements to
which the VMS will be tested.
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1.0 IIITRODUCTION

The Ba“cock & Wilcox Company Valve Monitoring Sy tem (VMS) is an
scoustic based system which will monitor a valve and provide the
plant operator with information e¢s to whether the valve is open or
closed. The VM5 utilizes accelerometers mounted on the valve to
detect the noise caused by flow through the valve. The VMS has
been sold ‘o several customers throughout the nuclear industry and
is in operution on several types of auclear steam supply systems:
The VMG equipuacnt is Lo be tested to determine its ability to
function through normal and worst case accident conditions. This
package outlines the enveloping test requirements necessary for

the testing program to produce meaningful results for all custome:s.

1.1 PURPOSE

This pacliy« defines thc enviromnecntal and seismic requirements to
wvhich the VMS will be tested. The customer's requirements, as de-
finei, arc enveloped by Lhis test progran.

The folloving tadles (7.1 and 1.2) provide a listing of systenm
variationc that exist. Each of these variations will be tested to

the envelupe requirements.

-1~ 86-1119091-00
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2.0 TEST PROGRAM REQUIREMENTS

The valve monitoriug system compon<rts for both the contril room and

conteinment eovipment will be tested to determine the systems ability

e

to meet the customers seismic and enviroumental requirements. The ’ \\

testing for these conditions will be performed to IEEE std. 34L-1975 ‘

for seiswic and IESE std. 323-1974 for the environmental conditions.
These testins guidclines were accepted by all owners at the 3-21-80

own«rs meeting.
2.1 TEST REQUIREMENTS

The test will dcuonstrate by type testing that the equipment will
peintais functionul operability under all service conditions postu-

lated to occvr during tb. installed life. .The service conditions

include:

1. Aging
o Eunviroomental effects contributing to failure

* 2. Seirric
¢ Contcinment
o Conirol Room

3. Acrcicent Condition
o Teumpersature conditions
0 Prescsure conditions
o Chemical Spray
© Radiation

L. Post Accident Condition

- 86-1119091-00



The sequence of testing is specified in IEEE std. 323-107k. The test r

scquence s;«.ified for all equirment is:

1.
2.

3.

2.2 TESTING SEQUENCE

inspection of egquipment after shipping

operation of equipment to establish baseline data for later comperison !
equipment operation to the extremes of the normal operating range
specified, this excludes design basis events.
cquipment uging in accordance with 1EEE std. 323-1974 to simulate
expected end-of-life condition; aging test will include radiation
(design bucis radietion will be included at ¢his time) and vilration;
equipwent will be checked out after eging to verify setisfactory
operaticn
ceicmic tust in mccordance with IEL: 344-1075, equipment will b
moniiorc) during and after tl.c test to determine salisfuclory opers=

tion

<
c

accident condition (LOCA) testing will Q; pérformed using the re-
quired components of te peratwre, preséhre, humidity, and chemical
spray (radietion for the acriZent condition is previously included
in stcp 4); the equipment function will be monitored during the test
operation end monitoring of equipment in post accident conditions
for thirty (30) days after transient

inspection to determine the status and condition of equijent and a
record of all findings will be made, components will be disassembled

to allow inspection to determine status and condition of equipment

-5- 86-1119091-00



2.3 TEST PLAN

The initial phasc of the test program will oe the preparation of a
testing plan by the testing laboratory. This plan will present the
approach to testing, methods, equipment., and general procedure to

be utilized for the VMS testing program. This plan will alco detail
the aging plin end an evaluution of the system's design with respect

to scicmic and LOCA events upon completion.

The tect olan will be submitted to all VMS owners for their informution ana

cuztonery guli!tiel to the HBC ¢ desired.

2.4 QA REQUIRKENTS
All cuslomcr requiiemenis, enveloping conditipns test requircments, test
recoyds, equiyment calilration, and performeance conditions will be docu-
mentcd end pluccd in a readily auditeble package. The testing lai's

pr occdures vill be monitored by B&W as the owaer's agent.

2.5 "EPORT

The leboratory performing the test will produce a comprehensive report

wvhich 15 readily auditable, and a copy will be sent to all participants.

The report will include but not be limited to the follcwing:

1. summary of test/analysis results

2. test equipment ured and test equipzent accuracy

3. functional monitoring information of test conditions, i.e., tempera-
ture, pressure, "g" level, frequency, etc.

b. locations of all sensors

5. performance datt for equipment tested

6. discuccion of test results and test abnormalities

- 86-1119091-00



3.0 EQUIPMENT TO BE TESTED

The equipment used in the VMS system is standzrd for all custcmers with
only four exceptions. The equipment will be tested on . generic dbasis
vith either a worst case envelope foi varying equipment or inclusion

of all types of equipment requiring test.

The differences from the base system are:

1. Hardline coaxial cable for interconncction betveen the junciion box
and the sensor varies in length from 10 feet to 200 feet es shown -
in tabdble 1.1.

2. Control roam equipment mounting cabinets have wot becn supplied to
all customertc. The cabinets supylicd are shovn in table 1.2.

%. TMI-L ntilizes a different signel conditione- froa «ll othrer units.

k. Options suzh as master alara, eudiov monitor, cdpcnctrss, and'auxkliury

relays are utilized by the customers es sbewvn in tuble 1.2-2.

- 3.1 CONTAINMEXT EQUIPMENT

The following equipment is housed inside the plant containwent und
must be tested. GCeametric size anq layout are also given:
1. Accelerometer Endeveo 2273AM20
2. Mounting block with pretensiored strap "
3. Hardiine coexial cable Endevco 3075M(G--0.068 in. OD
k. Unholtz-Dickie 22CA-2TR preamplifier (see contingency secction for other types
to be tested)
S. Preamplifier mounting junction box Hoffman 80ECHNESS Nema UX--
8X6XLk in.
6. Pyrogell acoustical coupler

7. RTV potting compound (GE RTV 106)

8. Cable couplers Endevco EJ3b .
=T~ 86-1119091-00
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3.2 ORIENTATION OF CONTAINMENT EQUIPMENT

Two orientutions of containment equipment will be considered. These

arc horizontu)ly oriented scnsor and Junction box end vertically ori:<nted.

These two oricntutions are shown below:
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This configuration provides a contingency for all other customers.
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4.1.0 AGING

test Lo be conducted.

+

e sample component

The aging test consi

2

se is an analytical calculation o©

le failure modes, and environmental effects whi
t 4
is a physical aging test to verit

’

856-1113091-00




The afing progras will result in determining the exvected life of each

~ component and a maintenance program to replace or inspect equipment in a planned
sequence. The physical sccelerated aging tesc will jroduce a set of

components in their expected end-of-life condition. This end-of-life

condition will ir:lude the recommended maintcnance end calibration.
L.1.1 NORMAL OPERATING CONDITIONS

The normal environmental influences on VM3 equipment in containm.ut are
temperalure, pressure, aumidity, and radietion. The contaimment equip-
ment is to be tested to simulate a LO-year life under the following
conditions. Equipment is to be monitored during aging test to 2llow
determination of ultimate life.

Conponecnt--Sensor - Hardline Ceble

Normel : Expected Ranse Cycles
Te perature 650°F 60-670° F 206
Pressure Atmosphere 70 PSI ko
Relative Humidity 100% . 20-100% 200
Integroted Radiation RAD  —— up to 5 X 1¢° (Rads) —
Vibration Nornal back- Max. durins flow 2002 L0 valve
ground: 0.5g Range 2X-8K CPS cycles

Couvonent-~Junction Box and Preamvlifier

Normal Expected Ranre Cycles
Tempe-ature «30°F 60- 156° F 200
Pressure Atmosphere  =1.25-48.3 200
Relative Humidity . 100% 20-100% 200
Integrated Radiaticn -— up tc 2 X 106 (Rads) =

rl2- 86-1115001-00



4.1.2 ADDITIONAL REQUIREMENTS

The accident condition radiation exposure will be included during the

aging t~st for IEEE-323-197L.
L.2.0 ACCIDENT CONDITION TEST

The accident condition for contalnment equipment is the worst case

LOCA transient. The LOCA is similated by applyiné the transient condition
of tempercture, pressure, humidity, radiation, and chemical spray.

All conditions except the radiation are applied simultaneously, and

the equipment will be monitored durin-~ the transient test.

The accident-coudition test is the last test event in tke IEEE-323
epccifici%ion. Aft~r the LOCA tranrcient conditions have died aww;’,
the cquipment will be maintoined in a post~LOCA environment and

monitored in cperation fo- & period of thirty (30) days.

Each of the applied test requirements are given in the following
sections. A worst cace envelope condition ;s presented, and each
utility's specific requirement is nlsb provided. Each utility stould
verify that the specifications shown for the plants are eccurate and

that docwacutotion exists to slow that the requirements are conservative.

k.2.1 TAPERATURE )

The containment atmcsphere tempeorature transient is given in figure L,2.1-1.
This is an envelope of all customer specified temperature transients, Ihe
{:iti1a) tewperatare ramp will be within a 10-second duration. Each

utility's requirements are plotted in figure 4.2.1-2,

rl3- 8€-1119091-00
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As shown by figure L4.2.1-2, ell utilities' requirements are grouped
closely with the exception of the initial peak temperature provided by

VEPCO. Testing labs contacted have indiccted a prodblem with reaching

\

the h30° F peak v'in 10 se:unds. There 411l prcbavly Te a cost incre-

ment be*wcen testing to a peak temperature of 340° P ana 430° F.

/

b.2.2 PRESSURE ~_/ -

The containment pressure tiansient is given in figurc L4.2.2-1. This
is an envelope of all custamer specified pressure requirement:. The
initiel presswe ramp will peak within a 10-second duration. Eack

utility's requirements are plotted in figure h,2.2-2,

As shbwn by figwre 4.2.2-2, all utilities' reﬁptremcnts are. grouped

closely with {hc exception of the pesk presimre,

Appendix A to IEET std. 323-1974% recommenis a donble peak temperniure/
pressure test nrofile he used. The double peak tempcrature/pressure

test envelcpuent is specified in the section on testing margins.
4.2.3 CHEMICAL SPRAY EXPOSURE '\\\/

Durirg the accident conlition test, a cheaicil spray vill be fmposed.
The chemical cpray will be applied for a duration of 2! hours with

a constant ph of 11.0 maintained through the entire test period. T'c
sprey will be continious and oriented in the vertically downward
direction. The flow rate will be a minimum of 0.15 'gal/nin)/fta

over the projected horizontal plane.

18- 86-1119091-00



The rellowing chemicals will be included in the test spray:
1. Boric Acid 3. Chromated Water

2. Sodiuz Hydroxide L. Sodium Thiosulphate

The possibility of spraying ell ciomicals et the same time is now beinz
investigated by the testing labs. If a seps-:to test is required, the
utilities requiring a uniqie sprey will be notiried of the additional
cost incrament.

SPRAY HISTONY

o

-—

no

24 hours Time

L.2.4 MIDITY <

Thz in-containment humidity rarges beiween 20% and i00% relative
bumidity. All testing will be performed utilizing 100% reiative

humidity.
k.2.5 RADIATION

The ervelope radiation envirommental requirement for the rontaimment

equipment under accident conditions is:

T2 X'%07 Rads integrated dose with _ least

b X 10” Rads occurring during the first hour
and 9 X 10° Rads occurring during the first
three hours.

The plant specific requirewrnts for all radiation exposure is given

fn the following table.

«19- 86-1119091-00




As discu sed in section L.1.0, the radistion exposure required for eging
will be added to the a-~ident radiation dose. All adiation will be

induced during the aging test.

~20- 86-1119091-00



11.

12.

13.

14,

B&W Valve Monitori-pg S;stem

Summary of Gamma Radiation Duse In Containment

Required by Customcré for lesting

Utilit
Arkansas Power & Light

Carolina Power & Light
Commonwealth Edison

Consumcrs' Power Co.

Florida Powr & Light
Jer -y Central
General Public Util.
Niagara Mohawk
Northeast Utilities

Northern States Power

Power Authority
State of New York

Wiscunsin Public
Service

Virginia Electric &
Power Company

Yankee Atomic

* l-year duration
** 3-hour duratior

on 3

0 days

40-Year Dose

Post Accident
Integrated Dose

Inscantancous
Dose
Rads

Rads Radr
3.3% 107 -
Preamp & Cable
5.0 X 100 —m-
Sensor
el 1.5 x 10%

6% J07e
4 2.0 X 10
4 X 10 e oloes
2 X 10 1.3 x 1084%
3 1 x 10% 10
5 x 10° 2k
2 ¥ 108 e
s
Pre--3.5 ¥ 10 -——
Sen & Ca;’-
5.26 X 10
1x10°
— 7.2 x 10’
2l

X 10 #=%

N v
>

10+

X 10°
houy

o -
-~

86-1119091-00



k.3 POST ACCIDLNT CONDITION

The VMS will be monitored in the post accident environment after completion
of all accident condition testing. The post accident conditien monitoring

will "¢ conducted for a period of 30 days.

The post accident condition are:

Temperature 165° F
Pressure 5 PS)
Humidity 100%

The post accident condition radiation dose is spezified in the accideni

dose.

-22- ‘ 86-1115091-00



5.0 CONTROL ROOM EQUIFMENT \

ENVIRONMENTAL KEQUIREMENTS /

The temperature, pressure,and humidity conditions in the contrel room
are specifi.d well within the operating range of all con*rol room VME
equipment. There have been no accident condition environmental requirc-
ments specified by eny customer for the control roém equiprent. The

only environmental condition thut is significant is aging.
5.1 NORMAL ENVIRONMENTAL COXDITIORS

The conirol room environmental conditions are given below. The range

of the paramet2rs is given as well as the normel operating value.

Normal Expected Range
Tewperature 75° ¥ Lo® -~ 120° 7
Pressure Atmospheric " — :
Relutive Humidity | Lo% 10 - 90%
Integriated Radiation (RAD) 10 up to 10"

5.2.0 AGING TEST

The aging simulation is chromo)ogically the first test to be corducted.

The objec Ive +.f the equipment eging test is to put the sample components
in a state cquivolent to its end-of-life condition. The aging test consist
of a two-phase analysis. The first phase is an analytical calculation

of critical components, probable feilure modes, and envirommental effects
which contribute to failure. The seconi phase is a physical aging test

to verify the analytical work.

The aging progranm will result in determining the expected life of each

component and a maintenance program to inspect or replace equipmeat in a

planr~d sequence.




The physical eccelerated aging test will produce a set of components i~
their expected end-of-life condition. This end-cf-liic condition will

include the recommended r~intinance and calidration.

v2hn 86-1119091-00



6.0 SEISMIC TESTING

The containment and control room portions of tﬁe VMS .quipmer* have
distinctly different characteristics and seismic test requirements.
All seismic testing will be performed with the equipment mounted in
a typic.l arrangement. "he eguipment to be tested and mounting details

arc discussed in section three.

All scismic testing will be performed to meet the guidclines presented
in ICEE std. 344-1975. All owners' seismic requirements will be en-

veloped by the seienic test.
6.1 CONTAIIMENT EQUIPMENT SEISMIC TESTIRG

The VIS equipuent in -containment presentis a problem in obtiiring selsmic
fufori~tion for the pipe mounted equipzent and the seismically restrained
conduit. Since the scismic requirements cannot be well defined, sine-beat
testine of all in-contiinment equipment will be perforued. The sine-beat
tosting defined in this section corresponds to IEEE std. 344-1975 require-
ments with the only custoser defincd variable being the waximur accel. ra-
tion "g" level. The maximum acceleration of 4.5 g's has becn specified zs
a conscrvative value. A review of several architect engincers' pipe-
mountrd component seisuic require.ents showed that 4.5 g's is the maximum
requirced. Each VMS owner should verify the lcceptibiiity of the proposed
paximum acceleration. The following testing requirements will be fol-
lowed: ‘
1. The specimens shall be mounted on the testing table (shaker table)

in such a way to simulate typical mounting configurations as specified.

-25=- 86-1119091-01



Test procedures shall be in accordance with ICEE std. 344-1975.

Single sine-beat testing shall be used to test all in-containment

equipment.

4. Tne equipment signals shall be monitored before, during, and after
the test, and any unusual characteristics will be roted.

5. A low level sine s.eep resonance search shall be performed in the
frequency range of 1-35 Hz in each of the three principal directionﬁ
of the specimen independently.

6. A single frequency biaxial vibration test shall be performed in
front to back/vertis 1 plane with a 4.5 g input in each direction.

A test at every reconance frequency of the component and at every
frequency spaced at 1/3 octave intervals will be performed. This
test shall be rcpeated six times.

7. Four teste as described im 6 above will be performed: fivst, with '
the iaputs in phase; second, with one input 180° out of phase;: third
with the equipment rotated 90° torizontally; fourth, with the equip-

ment oriented ac in test 3. One input is to be induced 180° out of

phase.

6.2 COUTROL ROOM SEISMIC TRESTINFG

The VMS conirol roam equipment consist of several different electronic

sponents mounted in a B&W supplied cabinet or in a customer supplied
panel. Many diffcrent mounting configurations exist for the VMS
equipment. To accammodate the large variety of mounting configurations,
each component will be seismically tested individually. For systems
mounted in the customer's racks, it will be the customer's responsibility
to assure that the control room seismic levels at the mounting rack do

not exceed the specified levels. A program will be established to verify

-26=- 86-1119091-00




the acceptability of the components in B&W supplied cab!szets. This

.additicnal program will apply only to the utilities purchasing the

E4&W cabinets.

The following testing procedures will be follsved:

1.

The specimens shall be mounted on the testing table (chaker table)

in such a vay as to simulate typical mounting corfigurations as

specified.

Test procedures shall Je in accordance with IEZE std. 34'-2975. (Test
i:,ponse spectra - requir~d response spectra TRS-RRS).

Random motion (TRS-RRS) method shall be used for the qualification

of all control room equipment, if possible.

The equipment's electronic functions shell be monitored before, during

and after the test and any unusual characte:.stice shall be noted.

A low levcl sine sweep resonance se&rch shall be performci in the

frequency range cf 1-35 Hz in each of the threr prinicpal directions

of the specimen independently.

Each horizontal axis of the equipment shall be cxcited simultaneously

but phase incoherently ~vith the vertical axis.

Equipment shall be subjected to 30-second duration :imultuneous

horizontal end vertical inputs of random wave form motion consist-

ing to frequency band widths spaced one-third octave apert over

the range of 1 Fz to 35 Hz.

The required response spectrum for control room equipment horizontal

excitation is given in figure 6.2-1. The vertical spectrum is given

in figure 6.2-2. The SSE and CBE are both defined.

The test teble motion shall be analyzed by a spectrum analyzer at 1-5%

damping for OBE and SSE. 5% damping is specified in IEEE std. 3bk-

1975 for equipment with unknown damping.
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10. The test shall crnsist o1 Tive (5) OBE tests and one (i) SSE test

in each orientation of the equipment.

~28- 86-1119091-00
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7.0 TEST REQUIREMENT MARGINS

Each customer's :equirements have been ;xnmined and vorst case envelopc
conditions derived. The enveloping test conditions are specified in tje
ihis package ac well as the requirements for each customer. No addi-
ticnal margins have been added to the utility supplied requirements. IZEE
std. 323-19T7L suggests the following marcins. These margins will be added
to the specified test envelope.

1. Temperature: +15° (8° ¢). when qualification testing it conducted
under saturated steam condit‘onc, the temperature margin shall be
such that tort pressure will not exceed saturated steam pressure cor-

responuing to peak service temperature by mo;e than 101br/1n?

2. Pressure: +10 percent of cauge .

3. Radiation: +1C prrecent {on accident duse)

h. Voltage: +10 percent of rated value

5. Frequency: +5 percent of iated value

6. Time: +10 percent of the period of time the eqﬁipment is required
to be operational following the design basis ~vent

7. Environmental Transients: The initial transient peak temperature shsll

be applied at least twice. (See figure 7.0-1)
8. Vidration: +10 percent added to the acceleration of the ressonce

srectum at the mounting =cints of the equiment.

-29- 86-1110051-00
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8.0 FAILURE CRITERIA/FAILURE AVOIDANCE

The operation of the Valve Monitoring System will be checked during
and after test as specitieé. The equipment will be Cu:side:ed failed
if at ary time it does not perform its intended tesk. The large VMS
operating mergins allow significant s’gnal “2gradation to occur
vhile the esystem remains functional. The test will be conducted

80 that an upper limit of endurance can be established for any

failed camponent. Any failed component «#ill ¢ repluced and the

resaining components in the syétem Qualified to completion.

8.1 PRE-TEST PAILURE PREDICTION
Each compon.ut of the VMS is being ex~mined and eccessed a failure
probability. Contingency testing of modified and ccopetitive dbrand
equipment will be performed to establish a tested component replacenent

in case of a failure. -

R.2 IN-TESY MODIFICATIONS
If it becames obvieous @uring testing that a modification to the system
is necessary, the mocificatfon will be made at the test facility if

°

possible and tested.

8.3 RECUMMENDATION FOR SYSTEM IMPROVEMENT
Should a ccaponent fail or be expected to fail, B&W wil) recommend
modifications for the VMS to improve the system reliability. If possible,
any recommended coxponent will be tested as specified nreviously.
Notification of problems and recommended modifications will be made as

quickly as possible if problems occur.
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9.0 SCHEDULE

The mi) >stone in the valve mon‘toring system test program and expected

completion dates are provided below:

o Trensmit request for quote to testing lebs

o Receive quote from testing lab

o Complete B&W review of quotes/select test lab

© Issuc revisions to program & cost

© Receive customer authorization/issue purchase order
o Start of test planning *

0 Relcase of test plan

Balance of schedule depends on testing lab selected.

May 5, 1980
June 2, 1080
June 20, 1980
cune 20, 1980
July 1, 1980
July 1, 1980

October 1, 1980

86-1119091-00
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Introduction

This report describes the steam and chemical-spray environmental
exposure of a liguid level sensor. The environmental test was
4in accordance with Bechtel Specification 6600-1=-2218 paragraph
4.3, The test program consisted of an exposure to envircnments
of steam and cheaical=-spray for a four hour pericd at nominal
conditions of 59 psig/3000F.

* phe float assermbly, used as an indication of fluid level, was

£ixed to the stem of the unit by stainless steel music wire,
while a constant input voltage was applied. The input and
output voltages were recorded throughout the test period.

The unit performed satisfactorily during the four hour
envi onmental exposure pericd.

This program was performed at the test facilities of
Isomedix, Inc. of Farsippany, New Jersey, during Octcber 187S.

Samy le Descripticn

The unit tested was a Model XM-364%5 Level Sensor, manufactured
by the GEMS Sensor Division/DelLaval Co. .

Test Progran
3.1 Environmental Expcsure

The sensor was supported by an alumi.num tripod secured
at the bolt holes of the support £lance of the head
assembly. A 3/c lead wire was connacted to the three
electrical output leads of the sensor. Both ends of

the lead wire were potted in aluninum tubes. One end
was fitted in the sensor, while the other end was fitted
through an opening in the top of the pressure vessel and
secured by a tube fitting. Figure 1 is a photograph of
the unit installed insice the pressure vessel priocr to
+he expcsure. :

The sensor assembly was filled with approximately one
quart of silicone fluid, supplied by GEMS.

The probe assembly was subjected o an environmental
exposure in accordance with the pressure/temperature
profile given in Figure 2.
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A chemical-spray solution was sprayed into the test

chamber at a rate corresponding to 0.15 gmp per square
£t. of the chamber cross-section area “uring the steam
exposure period. The solution consisted of 15,000 ppm

boric aci< in sclutieon with sodium hydroxide to obtain
a pH of 10.5 at room temperature.

Test Measurements

A d.c. power supply provided an input voltage measured
as 10.725 velts d.c. actross terminal leads 1 and 2.
The sensor float was positioned in tae middle of the
stom to provide an output signal simulating a fluid
level.

The output voltage was recorded as 4.787 volts d.c. and
was read across senscr terminals 1 and 3. Throughout
the test, both input and output voltages were monitored
in order to detect changes i the voltage levels.

A record of the readings +aken during the exposure period
is presented in Table 1l.



TABLE 1

MEASUREMENTS OF SENSOR PERFORMANCE

Blapsed Time Input Output
(Min.) -*(volts d.c.) ‘*(Volts d.c.)

f o 10.725 ' 4.787

|3 _ 10.725 4.787

10 ' 10.725 | 4.787

20 10.725 . 4.786

p 30 10.725 4.787

-~ 50 10.725 4.788

60 . 10.725 4.788

90 10.725 4.788

120 '\. 10.725 4.788

150 10.725 4.788

180 ' 10.725 4,758

210 10.725 | 4.788

" 240 10.725 . 4.788

270  10.725 4.788
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Test Results

The vessel was at room ambient temperacure of 7S©F prier
to starting the exposure. Steam was rapidly admitted
causing the conditions to increase from roonm ambient to
3000F at 56 psig within 8 minutes. The conditions were
maintained at 298CF =2 20F a.d 55 + 5 psic for the four
hour exgposure pericd, as shown in Figure 2.

The input veltace remained constant at 10.725 volts d.c.
throughout the test. The outpu% vcltage was maintained
at a value cf 4,787 2 .001 volts d.c.

The silicone fluid in the sensor leaked through the
i{nsulation c¢£f the three conductors of the lead wire. At

the end o the test, it was fou~d that the level of

silicone fluid ércpped 1 inch from its original level before
the exposure. Figure 3 shows the unit aiter the exposure
period.

Summary and Conclusions

A liquid level sensor was exposed to environments of steam
and chenmical=-spray at 30097 /59 psig for a peried of four
hours. The unit cunctioned satisfactorily throughout the
«ntire test. ’
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SYVCIFIC KEQUIREMENTS
LEVEL TRANSMITTERS AND INDTCATORS

—_——

The transmitters and indicators incluaed an 1S
specification shall provide level indication and alarms for
containment sump levels, valve pit levels, oi. levels, and
oil-water interface levels in the underground fuel o©al storaye
tanks for the emergency diesel generators in a pressurized watcer
reactor nuclear power station. Specific and detailed conditions
are shown on the attached data sheets. The egquipment turnished
for this specification shall conform to all reguirements o1 this
section of the specification. 1In case of contlict between the
specific reqguirements and tre general requirements, the specific
requirements shall govern.

CUNSTRUCTION

All transnitters shall consist of & stainless steel tube
containirg hermetically sealed reed switches spaced at ecual
intervals activated by a magnet equipped stainless st.cl tloa”.
The electrical connection head on the transmitter shall bLe
stainless steel and waterproot. The conduit connections shall be
3/4 in. NPT female.

All control units shall be housed in weatherproof NEMA 4
metal 'nclosures suitable for wall mounting. The units shall Le
SUpp. . - with 7 in. indicators and shall be suitable tor
opecation on 120 v, 60 Hz power supplye.

Terminations are to be manufacturer'®s standard.

The sum. level transmitters, Mark Nos. LT-KS-1514 and B,

and LT-DA110, shall be supplied with 6 an., 150 1b ANSI RF

stainless steel mounting flanges. Stilling wells will be
supplied by the Purchaser. Fefer to attached sheet ISK=1A. The
transmitters are located inside the reactor containment and shall
be capable of continuous operation under the following normal
conditaons:

Temperature 105 F
Pressure 10 Psia
Relative Humidity L0 Percent
Radiation 10% R Lifetime

The remote indicators on the main control boara for the
sum, level transmitters will be supplied by the Purchaser.

The o©il level transmitters, Mark Nos. LT-EG100A and b,
for the underyround storaye tanks, gshall be suppliea and mounted
on & 5 in., 150 1b ANSI KP stainless steel mounting flange. The
transmitter shall have an operating range ot 0-11 ft—6 in. The
control unit for the o0il level transmitters shall be suprlied
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with one N.U. contact to sound an alarm on th nmain control board
when the level of the 0il in the tanks arops to 12 in.

Ambient conditions are as follows:

Pressure = atmospheric
Temperature = 50-70 F

The 1interface level transmitters, Mark Nos. LT-EG102A
and b, shall be supplied and mounted on a 5 in., 150 1b ANSI «&F
stainless steel mounting flange. The normal operating range for
this transmitter is 0—6 in. The control unit fur the interface
level + -ansmitters shall be supplied with two N.O. contacts to
sound a local alarm and one on the main controi. board when the
level of the water in the bottom of the tank rises to 5 in.

Ambient conditions are as follows:

Pressure = atmospheric
Tenmwperature = 50-70 F

The valve pit level switches, LS-RS1014 and B, c£nall be
supplied with 4 in., 150 1b ANSI RF stainless steel fl.nges.
Stilling wells will be suppliec by the Purchaser. keter to
attached sheet ISK-1C.

ELECTRICAL CONTACT RATINGS

The minigum electrical ratings for alarm contacts shall
be as follows:

Type of Load Rating Make anad kreak
Inductive 0.5 amp at 120 v d-c

EARTHOULKE REQUIREMENTS

The  ability to withstand earthquak. effects is a
requirement prescribed by regulatory lLodies having Jjurisaiction
over this r.uclear project. See the attached ®Earthguake
kequiremerts®™ forn NA-1 for details. The level transmitters must
satisfy these reguirements. During anc subseguent toc any
earthquake, these transmitters must maintain their calibration
and operability.

b=11715-47 121775 b2
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LOSS-OF ~COULAN Y ACCIDENT

: Subseguent to a loss-of-coolant accident, the
transmitters, Mark Nos. LT-RS151A and B shall be capable of
operating under the tollowing conditions: :

1st Hour

Pressure 60 Psia
Temperature 280 F
Humadity 100 Percent
Radiation 10 R

hfter 1 Hour

Pressure 13.5 Psia
Temperature 140-150 .
Humidity ' 100 Percent
Radiation 10 R

The transmitters shall be type tested to show that they
conform to the above reguirements.

DATA SUPPLILD BY SoLLER

Information marked with an asterisk (%) 1is furnished by
the seller. Data farnished Ly the Seller are included herein tor
purchaser*s information and uce. Tre Seller is not relieved ot
respons‘ hility for the correcti...s of design and details
represe.ied by the data. The Sellex shall be responsible to
advise the Engineers promptly, in writing, of any changes in the
data reguired to describe accurately the characteristics of the

equipment as 1t is to be shipped and erected.
ENTIFICATION

A stainless steel tag shall be secu.ely attached to each
assembly. Each tag shall be stamped with the complete mark
number.

CLEANING

The above instrument shall be cleaned in accordance
with the maputacturer's standara procedure, using demineralized
water and a suitable detergent, both with a halide content ot not
more than 1.0 ppm for cleaning and flushing.

TESTING

All transmitters and indicators shall be tested per the
manufacturer's standard procedure. Engineers"® approval of test
procedures 1S required. Testing to be witnessed by Purchaser's

authorized representative.

b-11715-47 12/17/15 62
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INSPLCTION

Seller shall provade Furchaser's inspector witl
certification of manufacturer®s standard test, manutacturer's
data sheets, and proposed shivping preparation to ensure that the
requirements on “VEPCU Vendor Surveillance Inspection kepurt®
incorporated in this specification, are complied with by the
Seller.

PREFARATION FOR SHIPMENT

The transmictters shall be prepared for shipment in such
a manner as to prevent contamination ot cleanec surfaces or
damage during transit.

INSTAILATION

Site 1installation of the above equipment shall ke the
responsibility of the Purchaser.

Services of the Seller's engineer shall be furnished,
when requested by the Engineers, on a per ciem basis at the
installation sate, to check the equimment and instruct operators
on approved operation and maintenance methods.

A duplicate transmitter shall be suppliea for Unit bdu. 2
where noted on the data sheets. Mark numbers for Unit Nu. 2 are
dujlicates of Unit No. 1, except as illustrated in the following
examples:

Unit No. 1 Ynit No. 2
LT-kE151A LT-RE251A
LI-kS1517A LI-KS251A
b=11715-47 12/171/715 62
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STONE & WEBSTER ENGINEERING CORPORATION

GENERAL REQUIREMENTS

DISTRUMENTS

Th.s section covers general requirements regarding penufacturers’
prints, instrument instructions, parts lists end tpare parts.

Pertinent SERVICE and DESIGN DATA are included in the Instrument
Specifications.

SELLER-CONTRACTOR

whenever this section is attached to and mede a part of a formal
e¢ontract, the word "Seller," as hereinafter used means the party described
in the contract as the “Contractor.”

VANUFACTURERS' PRELIMINARY PPTNTS

The feller :thall submit with his proposal prints of outline drawings
or cate g cuts showing the epproximate dimensions and construction features
o7 the proposed equipment.

VANUFACTURERS' PRINTS

Information required Ly the Seller for instrument design will be
supplied by the Engineers in the Instrument Specifications.

The Seller shall subm't for approval certified prints of sutline
ané detail drawings regquired fos designing the compiete installation in
accordance with the schedule.

These drewings shall include the following information:

All nesessary dimensions and details such as position, size
ari nype of all connections for zain and .astrument piping,
conduits, drains and other services.

Clearances and space required around the equipment for dis-
mantling and repairs.

Wiring diagrams where electrical equipment is involved.
Details of srecial features.

Ensineers' job orde nurber, purchase order rurber and rarv
nurbers of the aqu.prent.

Arrangerent for procurement of necessary reterials and production
scheduling shall uo: be deferred pending approval of drawings.

SK2-T.55
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One print each of the outline and deta:l draw.ngs subrittecd by
+n» Seller will be returnei to the Seller, marked "Approved” or "Approvec
gc Revised," together with the Engineers' comments, iI necessary, within

twe weeks frox their receigt.

Upan reczeipt oF "Arproved as Revised" prints. drewings shall be
iorrecies praowptly ané new prints subritted to the Eng.neers for finmal
arprova. ané re:oré purposes. One print will be rciurned 1o the Seller.

Tae Ce.ler snall tren praspily subzit, in accordance wiil schedule, certified
prints as finally approved by the Engineers. Wher required by the Engineers,

the Seller shall furnish additional seis of prints of all final approved

~

Sravings.

Approvel of the Seller's drawings by the Enginecrs shall be con-
strueé to apply only to general arrangement and shall not relieve the Seller
{ror entire responsibility for correciness o design, details and cimensions.

The shipment offered by the Seller shall be bacsed on the approval
of @& avings within Iwo weexs Iroz their receipt and shall be statec as a
delinite period after date of award of order.

INSTRUMERT OPERATING INSTRUCTIONS AND PARTS LIST

The Seller shall subrit, in accordance with schedule, corplete
installation, operating and meintenance instructions, inclucing parts
identification list for use ir ordering spere or replacerent parts.
Accorpenying this perts list shall be sectional and/or outline drawings
rerkes 1o identify each nurbered part anc locate it in relation to the
eq.ipren: &s a whole. The ebove imstructiors and paris list are not
requirec for iters such ac orifice plates, thermocouple asserblies,
therrowells, theruzopeters, pressure gages and gage glasses.

QUOTATION FOF . PARE PARTS

In accordence with schedule, the Seller shall furnish the Engineers
a quotation for recommended replacement parts for each size and type of
equiprent. Tris recommendation shell include the minirur number o parts

<5 be sarried in stocx to assure reasonably continuous service of the

s . .

equiprent for ctne year wiih a ninizmum of oulage.

DEVIATIONS FRC™ SPRCIFICATIONS

No modification to or deviation frox the Instrument Specifications
shall be rade unless authorized in writing by the Engineers. Any conflicti
reguirerents shall be brought to the attention of the Engineers, in writing,
for their decision.




J.0.Nos. 11715712050

CORRESPONDENCEZ AND MANUFACTURZRS' INSTRUCTIONS

FOR INSTRUMENTATION AND CONTROL EQUIPMENT
NORTH ANNA POWER STATION

1975 EXTENSION =~ NORTH ANNA POWZR_STATION

VIRGINIA ELECI&IC AND POWER COMPANY

NOTE: Data on the specification sneets marked with an
asterisk (*) to pe filled in by Seller.

MANUFATTURERS' PRELIMINARY PRINTS

The Selles shall submit with his proposal prints of
outline drawings or catalog cuts showing the approximate
dimensions and construction features of tne proposed eguipment.

DRAWINGS

One transparency e€ach, preferably to scale, of the
outline, detail, and finally approved drawings, per schedule on
page 1 of the specification suitable for producing prints shall
be submitted by the Seller to the Engineers at the following
address:

stone & We ster Engineering Corporation
Attention Mr, AoJMh’

Control Systems Division

p. 0- P 2325

soston, Massachusetts 02107

Drawing transmittal letters, ‘ach included drawinj, and
all related correspondence shall include the following
information:

Job Order Number 11715 or 12050
Pu-chase Order ' \mber

Mark Numner

Equipment Name

The above mentioned drawings shall indicate, wnhere
necessary, the clearance required for dismantling eguipment when
in service.

The information specified in the paraJraphs apove snall
apply to the initial and all subc-juent issues of the outline and
detail drawings. Prints will be stamped "Approved" or "approtvi
as Revised" by the Engineers and returned to the Seller.
“Approved as Revised" prints shall be corrected promptly and
resubmitted for approval. If a print is stamped "Approved as
Revised," the manufacturer is to proceed on the basis of tne
marked print, without any extra delivery time allowed.

LTI=7



J. 0. Nos. 11715712050

Drawings for Unit No. 2, J.C.No. 12050, shall be sup-
plied and handled in the Same manner as Unit No. 1,
J.0.No. 11715,

BIDS

Bids shall be submitted on an "As Reguested" basis. Any
deviation from the specification will be subm.tted separately as
an alternate pigd.

INSPECTION AND TEST REPORTS

The original and four copies of all tests and insgection
reports necessary to fulfill the reguirements of this
order/contract snall be delivered to the Purchaser's inspector if
assigned, or sent to:

Virginia Electric & Power Company
Vendor Surveillance Engineer Office
Attention: Mr, Gunther Helm

FOC. ECX 26666

Richmond, Virginia 23261

Reports shall be identified witn North Anna Power
Station, Purchase Order Number, J.0.No. 11715.50 ands/or 12050.50,
and Egquipment Title ands/oxr Mark Number, as well as Seller's name
and address to expedite any reguired communication.

GENERAL
In case of conflict between the instructions on this

sheet and the General Requirements, the instructions on this
sheet shall govern.

LTI~ 8
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12050

EARTHQUAKE REQUIREMENTS
NA-1

The necessity for equipment defined in this specification to with-
stand an Operating Basis Earthquake and Design Basis Earthquake effect is a
requirement prescribed by regulatory agencies having jurisdiction over this
nuclear project.

The Vendor shall confirm, in writing, and shall submit calculations
or test data for approval by tr= Engineers which support his statement that
the equipment furnished under this specification meets the requirements for
the Operating Basis Earthquake and Design Basis Farthquake listed below. A
necessary condition to Justify utilizing this specification requires that the
Vendor shall, as a part of his report, provide natural frequency data, deter-
mined by either analysis or test. 1he analysis or test shall confirm that
the resulting deflecticns shall not cause damage to the equipment to the
detriment of its capability to function as specified elsewhere.

The equipment shall be qualified in the OPERAT/NG * mode.

The Vendor is afforded the options noted x for qualifying his
equipmer. to the specified seismic environment.

Static Analysis per Attachment I =
Dynamic Analysis per Attachment II D
Test Procecure per Attachment III Ea

Within (2) two wee¥s from the receipt of this order, the Vendor
shall submit a brief summary of the effort to be undertaken by him to certify
“hat the equipment meets the seismic requiremen%s set forth herein. If mcre
than one option is afforded above, the summary shall include a statement as to
vhich of the options the Vendor int.ends to utilize to qualify his equipment.
The summary shall also include a schedule of submittals, approvals, interface
resolutions and certificates to be submitted toc or received from the
Engineers. Any exceptions, clarifications and unique interpretations should
be stated clearly in the summary.

If static mialysis or dynamic analysis is used to qualify the equip-
ment, the folloving applies. Within (6) six weeks from the receipt of this order,
the Vendor nhall, where applicable calculate and submit to the Engineers prelim-
inary allownble end reactions at e:ch connection to the equioment., The Engineers
will develop detail plans and will calculate the actual thermal and seismic
end reactions on the equipment and will resolve these with the Vendor. The
Engineers will transmit the actual thermal and seismic end reactions to the
Vendor for incorporation in the Veidor's final calculations. The Vendor
shall combine the thermal and seismic end reactions given by the Engineers
with the normal operating loads ani seismic loads on the equipment, as appro-
priate, and shall certify that his equipment is capable of withstanding the
actual end reactions given by the “ngineers.

LTI~
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Operating Basis Zarthguake

The equipment shall be designed to be capable of continued
cperation with all normai operating loeds acting simultaneously
with both horizontal and vertical components of the Operating
Basis seismic loadings. The horizontal and vertical seismie
loadings are:

(1) Static Analysis
(a) 0. 33 g" horizontal
v) A, 3 & vertical

(?) Dynamic Analysis (if applicable)
See attached response data

The horizontal and verticel seismic loads shall oe added
directly considering & single horizontal direction earth-
quake to act concurrently with the vertical direction
earthquake. One or more directions of the horizontal
earthquake shall be considered on a "most severe basis.”
The stress levels duc to these combined loading conditions
shall not exceed the maximum stress levels permitted under
all epplicadble codes. If no codes are used in the design
of the equipment, then the stress level under the above
combined loading shall not exceed 90 percent of the minimum
yield strensth per the ASTM or equivalent specification for
the material.

Design Basis Earthquake

The equipment shall be decigned to withstand the combined
effects of ell normal operating loads acting simultaneously
with Design Basis seismic loads without loss of function
or structural integrity. The horizontal and vertical seismic
loadings, respectively, are:

(3) Static Analysis

(e) ____ﬁ {7 horizontal
(x) 0.88 g" vertical

(L) Dynamic Analysis
See attached response data

The horizontal and vertical seismic loads shell be added
directly considering a single horizontal direction earth-
quake to act concurrently with the vertical direction earth-
quake. One or more directions of the horizontal earthquake
shall be considered on a "most servere basis.” The stress
levels due to these combined loading conditions shall not
exceed 90 per cent of the minimum yield strensth per the ASTV
or eguivalent specification for the material.

LTI-
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If the Vendor can show that his equipment (including critical
conponents) has a base natural frequency above a value of cps, the
following g values may be used in place of values listed in (1) and (3) above.

(S) Operating Basis Earthquake - Static Analysis
(a) 0. 08 g"* norizontal
(v) ./ g“ vertical

(6) Design Basis Earthquake - Static Analysis

(a) _O./ g'. horizontal
) _O./ g" vertical

The Certificate of Compliance must be stamped and signed by a
Rezistered Professional I'ngineer with the statement that he has seen and
reviewved the adequacy of the method for establishing that the seismic design
requirements have been met. A summary 0?2 the calculated method and/or test
data must be included in the compliance statement. The summary need be only
a short paragraph but should include codes, equations, and tes: results it

applicable. The certificate must also be signed by a knowledgeadble officer
of the Company.

#"Operating" or "not operating” as apylicable.

®#Equals acceleration due to gravity (static analysis
specified).

LTI~




12

ATTACHMENT I TO NA-1
INSTRUCTIONS FOR STATIC ANALYSIC

Formulate r program for qualifying the eaquipment in accord-
ance with the conditions specified in the earthqua.e require-
ments NA-l. A summary of the e®fort to be undertaken shall
be submitted to the Engineers as specified in NA-l.

The Engineers will confirm wvhether the program for qualifying
the equipment is acceptable within (2) two veeks of receipt
of the summary.

Per the second paragraph of NA-1 the base natural frequency
of the equipment must be determined. If the base natural
frequency of the equipment and its parts is above the value
specified in NA-l, the lower acceleration value specified
(5) and (6) may be used. Below this frequency, the larger
acceleration values given in (1) a and b and (3) a and ®
must be used,.

The Vendor is required to multiply the avvropriate masree
of the equipment components by the acceleration values in
three orthogonal directions, so as to load the equipment
in these directions. One direction of horizontal earth-
quake shall dbe considered concurrently with the vertical
direction earthquake.

Where applicable, the Vendor will submit preliminary allowvable
end reactions for each connection to the Engineers. The
Engineers will determine the actual end reactions at each
connection and will resolve major disparities with the Vendor.
The Vendor will combine the actual end reactions given by the
Engineers, in his final calculations which must be submitted
to the Engineers for approval.

The structural losd-carrying members, whether internal com-
ponents or external components such as hold-down bolts,
must be checked to ensure adequacy cf design under geismic
loading.

Th: equipment is to be cnalyzed on a worst case Lasis with
rogard to operating condition. A check of critical a; a deflec-
tions m st be made to ascertain that detrimental ¢ uage will
not occur.

A final analysis report must be compiled by the Vendor and
submitted to the Enginsers for approval. Upon receipt of
avproval the Vendur will submit a Certificate of Compliance
in aceord with NA-l.

Ao S
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ATTACHMENT III TO NA-1

INSTRUCTIONS FOR SEISMIC TEETING

1. Formulate a propram for qualifying the equipment in accordance
with the conditions specified here and in the earthquake
requirements NA-1l. A surmmary of the effort to be undertaken
shall be submitted to the Engineers, as specified in RA-1.

If the qualifyving program {s predicated uvon existing test data
either partly or entirely, the data and reasons why it is
considered applicable should be sumitted with the summary.

2. The Engineers will confirm whether the proprarm for qualifying

the equipnent is acceptadble within (2] two weeks of receint
of the summary.

3. The acceleration values listed as (5) and (6) in NA-1 mav be
used as base input to qualify the equipment by test procedure

for the Operating Basis Earthquake and the Design Basis Earth-
quake.

L, The equipment should be mounted as closely as possible to the
in-service orientation during (esting. Alsoc, the appurtenances
and attachment to the equipment such as connecting piving,
attached components and tncho: ing devices should be the
same or at least similar to that of the intended service
condition. If insufficient in ormation concerning the intended
service conditions or the {nterface connections is presented
in this specification, the Vendor should contact the Engineers
for further definition.

| The enuipment should be tested under conditions wi.ich practicably
approximate the worst case operating conditions; i.e., at pressure,
at temperature, energized, in the operating mode, etc. as
applicable.

6. A frequency scan (standard logarithmic sweep) at a constant
acceleration of "g" shall be performed for as much ¢’ the
range between 2 and 200 cycles per second as practicable.
The objective of this test is to determine the natural
frequencies and amplification factors of the tested eaquioment
and its critical components or appurtenances. The acceleration
constants to be used would be the higher value of those listed
as (5) and (6) in NA-1. The horizontal direction "g" value
shal]l be applied in two perpendicular axes oriented to consider
equipment orientation and worst case results,

Alternatives to sine wave forcing, such as "sine beat" or
rarndom excitation may also be considered.

LTI~



7. A "Dwell Test" of the equipment shall be included. This would
include as & minimum, a tes: of from 1 to 15 min duration at the
frequency and input for which the maximum compcnent response
was noted in (C). Additionelly, other frequencies would be
selected {f (a) they are deemed severe - amplification factor
equal or greater than 2.0, and (b) the frequency of the
response is sufficiently removed from the major peak such
that it can be regarded as discrete, i.e., the new frequency
falls outside of the band of :50 percent of the old frequency.

8. The Vendor shall identify the critical areas of the equipment.
The number and type of tests and examinations of the equipment
in general, and the critical areas in particular, to de con-
ducted prior to, during and after vibration or shock testing
shall be clearly delineated and recorli=d by the Vendor. As
& minimum sufficient examinations must be made to ascertain
that damage detrimental to the continued safe operation of
the equipment has not occurred.

9. The Vendor shall notify the Engineers two weeks prior to the
conduct of the testing and shall afford the Engineers' inspector
the opportunity to witness any or all parts of the tests and

inspections.

10. A final test report must be compiled by the Vendor and submitted
to the Engineers for approval. Upon receipt of approval
the Vendor will submit a Certificate of Compliance in accord

with NA-l.

LT1-
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INSTRUCTIONS FOR CUMPLETING VEPCO'S
CRRTIFICATE OF CONFORMANCE

The vendor shall complete the lines numbered below in
duplicatn:

LINE NO. INSTRUCT IONS
1. NORTH ANNA POWER STATION = (UNITS 1,2,3, AND &4 AS APPLICABLE)
2. VENDORS NAME
3. VENDORS ADDRESS
4. - NAME OF CC~PONENT OR SERVICE PZRFORMED
S. SEW MARK NUMSER OF COMPONENT AS REQUIRED
6. THE SPECIFICATION NUMBZR, RZVISION AND DATE INCLUDING TITLE

» APPEARING ON SPECIFICATION

7. "SEW's PURCHASE ORDER NUMSER PLUS ANY CRANST CRSZRS AS

APPLICASLE
g. Sew's JOB ORDER NUMBER AS APPLICABLE:
NORTH ANNA UNIT 1 = 11715.50
NORTH ANNA UNIT 2 = 12050.50
NORTH ANNA UNIT 3 - 12180.50
NORTH ANNA UNIT &4 - 12181.50

S. VENDORS JOB NUMBER OR SHOP NUMBER
)O. SoW APPROVED FABRICATION DRAWINGS AND LATEST REVISIONS
ils ALL VENDOR DEVIATICNS FROM THE SPECIFI!CATION WITH APPROVAL

LETTERS ETC. 7O VIRIFY ACCEPTANCE CF DEVIATION

12. Q.A. MANAGER OR EQUIVALENT RESPONSI3LE VENDOR REPRESENTAT!VE.
ALL SUCH SIGNATURES MUST Bz NOTARIZED.

LTI~y



VIRGINIA ELECTRIC ANC POWER2 COMPANY
CERTIFICATE OF CONFORMANCE

PROJECT NAME ¥

SELLER ADDRESS

ITEM OR SERVICE MARK NO.

SPECIFICATION NO. AND TITLE

PURCHASE ORDER NO. _J.0.K0.

SELLER IDENTIFYING NO. , ~ DRAWING NO.

DEVIATIONS FROM SPECIFICATION REQUIREMENTS: (IF NONE, SO STATE)
ATTACH COPIES OF DEVIATION APPROVAL DOCWMENTS.

1. 4.
20 u' -
3 6.

The Seller, 1ncluding his subsuppliers, hereby
certifies that the item or service, supplied on this order
complies with the above 1listed specifications, drawings,
applicable code:, &tandards and procedures. The Seller
certifies that all deviations from specification
requirements are listed above and that deviation approval
documents are attached.

NOTARIZ™ O SIGNATURE___
QUALITY ASSURANCE MANAGER OR EQUIVALENT

LTI-Y§
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FORWAFD

This summar of environmental test reports available from The Foxboro Company is a
direct result of the many inquiriec received for information concerning the perform-
ance of various products under conditiomns typical to nuclear power plant enviromments.

It is belisved that the summaries contained herein will allow Foxboro product users
to access whether or not a particular product has been tested and to what extent.
The user can then order the report f-~r a detailed description of procedures, data
and conclusions. Caution should be used in making any assumptions or conclusions
from these reports that are not 2xpressly referenced within *'.¢ .eporc.

Appendix A of the document contains a type test rep.~: ordering guide for N-E10
Series Nuclear Trars ters.

Please note that ;he snvironmental test reports ccvering qualificatiom of SPEC 200
to 1EEE 323-1974, 344-1975 have not ! - v included in this summary. Contact The
Foxboro Company for information about reports available.

i
|
All test reporte described in this suumary are available at & cost of $75.00 per |
report. Please send invoice to:

|

Twe Foxboro Company
38 Neponset Avenue
Foxborc, MA 02035

Attn: Manager, Nuclear Power Systems
Engineering (Dept. 983)

All reports, procedures, data and conclusions are the property of The Foxboro Ccmpany
and shall not be loaned or otherwise transferred to a third party or reproduced, copied
or used for any purpose, without written consent of The Foxboro Company.
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Q9-6005 -~ haximuz Credible Accident (M.A)

Devices Tested:

E13DM-KAM-2 d/p, E11GM-SAB-2 gauge pressure,
E11GE gauge pressure, all 10-50 mA, 63-95 Vdc supply voltage, all with MCA
modificaticns per Special Instruction 1-00209, (aluminum topworks housings).

Summary:

This was & "devised" te'*, that is; there were nr recognized guidelines available.
Hence, the test was based upon the best user judgement of MCA conditions at that
time (19

The test conditions and program arrived at were:

Start, BOF for reference

rise to, 318F in steam at 9° psi in fifteen minutes or less
Hold at, 318F for one hour

Drop to, 288F in steam at 56 psi

Hold at, 288F for twelve hours

Drop to, B0F and held for twelve hours

Finish, BOF for return conditions

imum E13, El] output shifts were about 52 including transients, with return to
80F shifts of 2% or less.




T1-1056 - S:-ismic Vibration Tests

Devices Tested:

E13T 4-HSAM1 - 0-100"H20 Max. Static Pre - 2000 psi
E’ sDE-BSAM5 -~ 0-100"H20 Max. Static Pre - 6000 psi
E11GM-HSABl - 0-175 psig Overrange Pressure 500 ps’
E11GM-HSAE]l - 0-1750 psig Overrange Pressure 4000 psi
Summary:

The purpose of this test was to determinme the efifect of seismic vibration on
performance of the subject transmitters, and alsc to establish whether seismic
vibration affects the ability of the subject transmitters (standard comstruction)
to hold rated static (d/p transmitters) and overrange (pressure transmitters)
pressures. Maximum acceleration levels were 3.5g, horizontal, and 2.5g, vertical.

The test vesults show that no leaks were detectable after seismic resonance search
and sine beat vibration. Calibration data before and after vibration are included.
Variations 1. transmitter outputs at 50% span were monitored during 1l0-cycle sine
beat vibration.
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T1-1059A - Seismic Vibration Tests

Devices Tested:

Same as T1-1059 except E13DL-HS, 0-20"H20 and 500 psig static pressure substituted
for E13DH-HSAMS,

Surmary:

The E13DL-HS showr- a -4% zero shift at 5 Hz and a bandwidth of 10.252 at 1 Hz on
sinc beat test.



T1-1070A - Seismic Vibration

Devices Tested:

a. M/62HF-5E-CH-L Style C Cont-oller

b. M/62HB-4LE-OE Style C Batch Zuatroller
¢c. M/6420HF-0 Style A Recorder

d. M/63U-AC-OHAA Style B Alar

e. M/66DC-OH-4 Style B Multip.ier ‘Divider
i. M/66 Special Low Selector

g. M/66AC-OH-XP Style E Square Rc t Converter
h. M/693AT-0A-6 Style C Converter

i. M/610AC-OE Style C Power Supply

j§. NOl4OAB Power Supp.y

k. NOl4OMA Distribution Panel

1. EH4-D Consotrol Shelf

n. 2075-E Thermocouple Assembly

Summary:

Test was sine-sweep at one octave/min.,, three planes, 1 to 30 Hz with lg at 1 Hz
ramped to 2g's at 1.5 Hz, then constant 2g's to 30 Hz.

With the exception of a =0.45% shift in the M/66D-OH-4 and 0.92 shift in the M/6420HF
Recorder, all calibration data taken after vibration was within 0.1% of pre-vibration
reference.
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T2-1075 - Radiation Test (See Alsoc 73-1097)

Devices Tested:

a. (Two) (2) E13DM-1SAM2 w/NO14BTE (Prototype, Std. as of Jan. 1975) Amplifier
integrally mounted. .

b. One (1) E13DM-1SAM2 w/NOl4BTE (Prototype, Std. as of Jan. 197%) Amplifier
remotely mounted (i.e., not irradiated).

c. Two (2) E13DM-1SAM2 w/NO143XS Standard (as of 1972) Amplifier integrally
mounted.

d. Oue (1) E13DM-ISAM2 w/NO143XS Standard (as of 1972) Amplifier remotely
mounted (i.e., not irradiated).

e. Two (2) E13DM-HSAM2 w/N0143S" Amplifier integrally mounted.

Summary:

Test was designed to determine effects upon E10 Series Transmitters of standard con-
struction when exposel to a tc:#' dosage of 1 x 107 rads from a GAMMA source.

Units with Standard (as of 1972) NO143XS Amplifiers had less than 0.5% errors. Units
with Prototype NOl4BTE Amplifiers (Jan. 1975) had maximum error of -4.2%. Units with
rcmo;e amplifiers hac less than 0.3% changes due to exposure to the total dose of 1

x 10/ rads.
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T3-1013 - Maximum Credible Accident (MCA)

Devices Tested: The following units of MCA/RR design v‘il casi irot bases
and covers were testec:

a. El1GE-IINM2 Electronic Gauge Pressure Transmitter

b. E11GM-IS2ZE2 Electronic Gauge Pressure Transmitter

¢. E13DH-ISAM: Elertconic Differential Pressure (rensmitter

d. El13DM-ISAMX Electronir Differenticl Pressure Transmitter

e. 3-XJB-1/25 MCA Cast Iron Box Assembly and Pressure Seal Assembly

Sumpary:

Test was performed by Franklin Institute (Philadelphia, PA) under MCA (or LOCA),
Steam-Air-Chemical-Spray conditions. Initial test conditi~ns were 300°F at 60
15f/4n2 with ar NaOH/boric acid chemical spray for two hours. (See also T3-1013
Supplement).

the E11GM and E11GE outputs shifted -8% and -13%, respectively, at 300F, 60 'bf/inZ.
0f the above shifts, ~6% and -3%, respecitively, are sttributable to the 60 1bf/in?
change in reference pressure of the E11CM and E)1GH.

The E13DM and E13DE outputs shifted +..5X end - _ransiently, then settled to -2%
and 0% respectively, at 300F.

On return to reference conditions, all transmitters were within less than 1% of pre-
MCA calibratiomns.
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T3-1013-MCA Supplement

This test preceded T3~1013 above, with identical transmitters from th: same batch.
Test was performed inhouse to the same steam-pressure prograz but without chemical
spray. Test results were similar to those with chemical spray.




T3-103C - T=Ziation Test

Devices Tested:

M/i7R-MK31, Style B, Pneumatic Repeater

Summary:

Test was to determine effects of 10° rads of GAMMA radiation on subject device.
Instrument performance was documented as determined before and sfter exposure to

radiation, but was not monitored during the test.

No #ffect fror irradiation w.s detectable.
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T3-1068 - Ra iation Test (Seec Also T3-1097)

Devices Tested: The following units of MCA/RR design with cast iron bases
and covers were tested.

Three E13DM-ISAM2 Electronic d/p Transmitters with NO14BND and ~NL Amplifiers

Three E13DH-ISAM2 Electronic d/p Transmitters with NO14BNL Amplifiers, one
remotely mounted.

Two E13DM-ESAM2 Elect:ionic d/p Transmitters with NO148PD Amplifiers.

Note: The Part No. NO148NL designates the 4-20 mA radiation-Resistant amplifier
and Fa : No. NO14BPW designates the 10-50 mA radiation-resistant amplifier.

Summary:

Test was to subject E10 Series Electronic Transmitters to a tocal dosage of 2.2
x 108 rads from & GAMMA radiation r irce.

All transmitters continued to function at 7.6 x 107 rads.

Two transzitters, 4-20 mA, with NO14BND Amplifirrs, survived the total dosage of
2.2 x 108 rads.

Two transmitters 4-20 mA, with NO14BNL, survived total dosage while one failed
at 8.6 x10/ rads.

Of the twe 10-50 mA transmitters with NO148PD Amplifiers, one failed at 7.6 x 107
rads and one survived 9 x 107 rads.

As a result of this test, further modification was implemented in the NO14ENL and
: NO148PW designs to achieve longer life under GAMMA irradiation. Performance of the
modified amplifiers is documented in Test Report T3-1097.
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PERS 75-113 - Seismic, Sine-Beat (From T3-1077

Devices Tested:

Twenty (20) different SPEC 200 instruments, including nests, converters, controllers,
integrators, alarms, isclators signal selectors, etc., (two of each, 40 total).

Summary:

Test was to determine whether the subject devices would perform without loss of function
when subjected to 3.5, 5.0 and 10g's peak, 1 to 35 Hz sine-beat vibration.

In general, all of the input/output and computing cards performed well, even at 10g's.

There were a few mechanical hardware problems, as well as some chattering of mercury-
wetted relays at various frequencies.

Test was severe in that all equipment tested was subjected to the three levels above
plus resonance se:rch.

OQutp:t spikes which occurred on some devices were due to a test-setup phenomenon
as e.7lained in the transmittal letter attached to subject report.

O —




T3-1086 - Seismic Vibration

Devices Tested:

M/122FE Pneumatic Consotrol Recorder

M/130M-N4& Pneumatic Comsotrol Indicating Controller
M/130ZY-N4 Pneumatic Consotrel Ratio Controller
M/135T Prueumatic Consotrol Manual loading Station
M/101-5=N0-30-RI1~-BO Shelf for above units

Above items were wociiied as described in the report to assure retention within the
shelf during seismic vibration.

Summary:

Test was & resonance search at 0.9g, 1 to 35 Hz and sine-beat tests at 2g's, 2 to
35 Hz.

All devices repeated pre-seismic references to better than 12 after all tests.

Recorders and Indicaters produced wide bandwidth indications at certain frequencies
but retained static calibration accuracies.
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T3-109]1 - Seismic Vibration

Devices Tested:

E11GM-ISAE2 Electronic Pressure Transmitter
E11CGH-IINN2 Electronic Pressure Transmitter
E13DH-1SAMS5 Electronic d/p Transmitter
E13DM-ISAMX Electronic d/p Transmitter

All above with cast iron bodies and ccvers, MCA/RR modifications and cast Iron
"XJB" external junction box assemblies.

Summary:

Test of E10 Series MCA/RRW Transmitters per IEEE Standard 344-1971 for seismic
qualification.

Sine-beat testing was performed at 3.5, 5.0 and 10g's.

All transnmitiers operated without loss cf function throughout all tests.

While significant output bandwidths and output shifts occurred at some frequencies
during sine 'eats, the maximum calibration shift found after a single series of tests

along a give~ axis was 24X on one unit (E1:DE, but see full report). Maximum cali-
bration shift on other three transmitters was 0.6%.




T3-1097 - E10 Series, Radiation

Devices Tested:

Three Standard Amplifiers, NOI4BTE (4-20 mA)

Three Radistion Resistant Amplifiers, NOl14BNL (4-20 mA)
Three Radiation Resistant Amplifiers, NC148PW (10-50 ma
(See Also T3-1068)

Summary:

This test vas to determine the susceptibiliry of E10 Series, 4-20 and 10-50 mA
amplifiers to various dosage rates and leveis of GAMMA radiation.

All NOI4BTE Amplifiers functioned without faiilure to 1 x 107 rads. Worst-
case zero shift was less than 2.52 and wors:-case span shift was less than 0.5%.

All NOI4BNL Amplifiers functioned to a total dose of 2.2 x 108 rads without failure.
Worst-case zero shift was 5.72 and worst-case span change was 12%.

Two of the NOl4BPW Amplifiers survived a total of 2.2 x 108 rads. One amplifier
failed at 1.4 x 108 rads. Zero shifts of the two survivors were 4.2X and less with
worst spen change 2.2%.




T3-10%¢ =« Zeipmic Test

Device Teste..
M/66N, Style B, Signal Characterizer

Summary:

This test consisted in a resonance search at 0.5g and a sine-beat test at lg at

]l Bz and 2g's, 2 Hz to 35 Hz.

The M/A6N functioned properly with no damage through the test.
wvas less than 0.52.
/ = =

Maximum output shif:




Té&~1025 -~ Seismic Test

Device Tested:

Seismic design, double-sidad SPEC 200 Rack, Model 2ES-N.

Summary:

Test subjected dummy-loaded rack to & resonance search from 1 to 35 Hz at 0.5g and
to sine-beats at 1 and 2g's, 1 to 35 Hz.

The rack is satisfactory in all respects at the lg level. However, some minor
modifications are required to make it suitable in a stand-alone installation at the
28 level.
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i4=1030 - Seismic Test, Random (See T4-1030, Addendum)

Devices Tested:

M/62H=-4E-DJ Style C Controller

M/67HTG-0J Style C Auxiliary Stetion
M/610AT-0I Style C Power Supply (Modified)
M/6403HF~0J Style A Recorder (M dified)
M/66AT-0J Style E Square Root Converter
M/63U~-BT-0JER Style B Alarm

M/66BT-2J) Style D Current Repeater

M/EH4~D Shelf

S.umary:

Test subjected above devices to simultaneous horizontal and vertical random inputs
based upon Bechtel Response Spectrum 6600-C-2102, Fig. 10. 2erco period acceleratior
of required response spectrum was 0.9g.

With the exception of the M/64 Recorder, all devices tested remained within rated
accuracy during and after resonance search and random vibration.

While the M/64 Recorder was generally within 0.52, shifts of up to 2.8 were observed.
In addition, the chart drive loosened and became nonoperational. (See Té4-1030
ADDENDUM for fix and retest).
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T4-1C030 ADDENDUM - Seismic Test, Random (See Also Té4-1030)

Devices Tested:

M/6430HF-0J Style A Recorder
M/64L20HF=-0J Style A Recorder
M/630U-8T-0JER Style B Alarm

Summary:

Test was to determine whether modifications to the M/64 chart drive assemblies
avoided the fallure noted in T4-1030. Also, to ascertain that the M/63U Alarm
responded properly to input steps during seismic vibration, a function which was not
tested in T4-1030 origimally.

The chart drive did operate without loosening during the seismic test program and
the M/63U Alarm functioned properly.



T4=-6040 - Radiation Test

Devices Tcsted}

Eight (8) E11GM body=-cover assemblirs, with "E" capsules, four (4) with standarc
silicone elastomer O-rings and four (4) with ethylene polypropylene (-rings.

Suumary:

Test was to determine effsct of GAMMA radiation does to 2.2 x 108 rads on ability
to withstand pressures to 4000 1bf/inZ without leakage. Test included a temperature-
simulated Design Basis Accident (DBA) of 3009F for two hours and 244°F for twenty-rvd

hours.

There was no leakage detectable after total dosage on the units with silicone
elastomer O-rings.

Slight (0.1 cc/min and 1 cc/min) occurred at 3000 and 4000 1bf/in? after total dosage
on one unit with ethylene propylene O-rings.

No leaks were detectable on any of the eight unite with 1 x 108 rads.

No leaks were detectable on any of the eigh: units, including the one with slight
leaks (above) after simulated-temperature DBA.
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T4-6045 - Radiation (+ Simulated DBA)

Devices Tested:
Four (4) Connection Assemblies using Teflon Gaskets, Part No. D1l4RB
Four (4) Connection Assemblies using Chemloy Gaskets, Part No. D120AC

Four (4) Connection Assemblies using Ethylene Propylene Gaskets, from Conover Co.,
Parker Compound No. E515-80.

These connection assemblies are those used on E13 and similar transmitters.

Summary:

Test was to determine hydrostatic pressure leakage effects on various gasket materials
when subjected to levels up to and includimg 2.2 x 108 rads of GAMMA radiatior and a
temperature-simulated Design Basis Accident (DBA) of 300F for two hours and 244F for
22 hours.

No leakage occurred with up to 9000 1bf/4in? on assemblies with Ethyleme Propylene
gaskets after 2.2 x 108 rad irradiation and the DBA temperature test enviromment.

Both Chemloy and Teflon gaskets leaked after 1 x 108 rad and DBA temperature test.

Chemloy gaskets were found to be satisfactory alter 3 x 107 rad and the DBA
temperature test.
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T4-6061 - MCA (DBA)

Devices Tested.

Two (2) E13DM-ISAMX, Electrenic 4-20 mA d/p Transmitters.

Summary:

Test was to determine effect on operation of subject transmitters when subjected to a
specific temperature-time profile simulating a Design Basis Accident (DBA). Temper-
ature sequence was 350F for 10 minutes, 302F for 8 hours and 228F for 42 hours.

Mnxgpum‘putput shifr (at B0X input) was =4.2%.

Th‘s report covers an extension of temperature conditions simulated in Test Reports
T1-1013 and T3-1013 Supplement, and is intended to be used with them.
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75-6066 - Seismic (Randor)

Devices Tested:
One (1) ES3-AJ20USFD, Style B, Temperature Transmitter

One (1) ES3-BJY9CUSFD, Style A, Temperature Transmitter
One (1) E94-N20SFD, Style B, Temperature Transmitter

Summary:

Test was to determine effects on above devices when subjected to seismic vibration
conditions apecified in the full report.

The calibration shifts before vs. after each resonance search and randor vibration
test were less than 0.05% €or all three devices. The zero period acceleration of the
required response spectrum was 1.03.

The largest output shift during any test was 0.6X.




T5«6059 ~ Seismic (Sine-Beat)

Devices Tested (One Each):

2ANU~P, Stvle A, Nest

2ANU-P, Style A, Nest

ZAP+SUM, Style B, Summer

2A0-V31, Style A, V/1 Converter

2AP+AVS, Style Voltage Sourc:

2AC+DYC, Style Dyramic Compensator
ZAI1-N2V, Style Resistance Converter
2A1-13" Style 1/V Converter

2A0-V21, Style A, V/I Converter

2A0-1IPD~S, Style A, Integrator Power Driver
2AP+DSS, Style A, Solid State Logic
2AX~P39A, Style B, Power Supply (Prototype)
2A¥-PS9A, Style A, Powver Supply

ZARPS, Style C, Power Supply (Prototype)

Summary:

Test was to determine the ability of the above SPEC 200 devices to perform without
loss of function when subjected to sine-beat vibration. Frequency range was 1 to
35 Hz with maximum acceleration of 4g's (2ARP'., Power Supply) and 2.6g's (2ANU-P
Nestc).

Significant problems encountered invelve workmanshir on prototype power supplies,
reiention of cards i1 nests, and unresolved spikes on outputs of some devices.

Resclution of problems and explanation of anamolies are covered in transmittal
latter incorporated into the report.
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T6-6015 - Seiszic (Sine-Beat, Resonanc~ Search)

Duvices Tes:ed:

2305M

226
250PM-M2N
250PM-V=-M2N
250PM=-V=-M2N
2305M
2025-06
250PZ~-M2N

Summary:

This test was conducted to determine the ability of the above SPEC 200 devi-es to
function without loss of function when subjected to sine-beat vibrationm.



Devices:

2ARPS-A Style C
2ARPS~A Style U

Summary: y

Test was run to determine the ability of the above devices to operate proprrly du -ing
resonance search and sine-beat tests.



TYPE TEST REFCRT ORDERING GUIDE

FOR N-E10 SERIES NUCLEAR TRANSMITTERS




RADIATION
MODEL NUMbBE: SEISMIC (IEEE 344-1971) LOCA (IEEE 323-1971) (1EEE 323-1971)

H-E1lAM-11
N-E1'AH-11
N-E1.DM-11
N-E11GM-11 T3-1091 T3-1013 T3-1068
N-E11GE-11 T3-1097
N-E13DM-11
N-Z13DE-11

N-E1 1AM- LA-H1
N-E1lAE~-1A-HI v
E-E11DM-1A-H1 :
N-E11GM-1a- Kl T1-105% Q9-6005 T3-1068
F- E11%5H-1A-EI T3-1091 ] T3-1097
|  w.El3DM-IA~EI
N-E13DH-1A-E1
N-E13DL-1A

LE Al ]

N-E11AM-HA
N-E11*%-HA
N-E1lMM-HA
N-E11GM-HA T1-1059 Q9-6005 T3-1068
N-L11GH-HA T3-1097
K-E13DM-HA
N~E13DH-HA

M-E11AL-11 T3-1091 T3-1013 T3-1068
N-E13DL-11 T3-1097

N-El1lAL-1A-HI |

y  N-E13DL-HI T1-1059A i Q3-6005 T3-1068
N-E11GH-HI T3-1091 T3-1013 T3-1097

' |
F-E11AL-HA T1-1059A Q9-6005 T3-1058 |
N-E13DL~HA T3-1097 i
Questions concerning validity of test reports for specific customer applications, and
vhich require additional decumentation or engineering will require additional charges
for engineering time. Please refer to Foxboro.

¢




ENVIKOMMENTAL ZONA DebCRIPTIUN SHEeT

Pacalaty: YEPCO, NURTH ANNA
nits: ¥ and «
ocket: 50-338 and 50-33%

BONE: AB-ZWGA
LeSCRIPTIUN: Auxiliary baiidang -~ mlev. <44'-p* - (h. Pump Cubicles

NORMAL LOCK MSLb HALb
PARANST ok BNVIKUNMANT REFERENCE  ANVIKUNMENT HEFRRANCE  BNVIKUNMENT MEFERGE NV LKONMANT Red BRENCE
TEMPEMATURA 50-%¢0 " NA NA We to 130: A
o°r) 0-4 sec
130: <=0 sec
130-Y5:
YWO0-£ %0 sec
MWS5-183:
£100-5800 sec
Wwi-115:
5400 sec-«% nr

PRASSURE 1.7 NE NA NA 15.9: 0-%iec
psia) 15.-15.0:
10-35 sec
15.0-%.7:
35-400 msec

RELATIVE NC NA NA 1o e
HUMIDITY (M)

ARNUCAL wA NA NA NA

SPRAY

FADIATION 2 x W 1a 3.6 x We " <00 P <100 in
(rads)

SUBMARGENCE MNA NA NA NA

elev)

NA = Not applicable. NR = Not regquired. NC = Not calculated.
Mavers in Reterence Columns are laentitied in the 1ist following the Rererences.

Note: MOt app’icaple. no satety ielatea eleCtriCai equipment wiil UbDe arrectea by “he sulmergence level at tne <44*s®
elevation of the Auxiliary building.



ENVIRONMENTAL ZONE DFSCRIPTION SHEET

Pacility: VEPCO, NORTH ANNA "
nits: Y and 2
Dockets: 50-378 and 50-339

ZONE: AB-284B
DESCRIPTION: Auxiliary Building - Elev. 284%-6" -~ General Areas

NORMAL LOCA MSLB HELB
PARAMZTER ENVIRONMENT PAGE EXVIRONMENT P2 ok ENVIRONMENT PAGE ENVIRONMENT

TEMPERATURE 50-120 " NA NA 106 to 176:

(84 4] 0-3 sec
176-204:
3-30 sec
208195
30-1800 sec
195-192:

18005800 o

192-128:

5400 sec-2% hr

PRESSURE "n.7 SR NA NA 15.18: 0-10 mec
peia) 15.%78-15.0:
10-35 sec
15.0-1.7:
35-200 sec
RELATIVE NC NA NA 100

HOMIDITY (%)

CAEMICAL NA NA NA NA
SPRAY

RADIATION 5.30x10>» 15 <ix10¢ " <100 26 <100
(rads)

SUBMERGENCE NA NA NA Note
(elev)

NA = ot applicable. NR ~ Not required. NC = Not calculated.
Mmbers in Reference Columns are identified in the Reference List following this Section.

NOTE: No'. applicab.: because no safety-related electrical equipment will be effe 'ed by the submergence
level a% the 244'6" elevation of the Auxiliary Building.

PAGE
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EFNVIRONMENTAL 20NZ DESCRIPTION SHEET

Pacility: VEPCL, NOATH ANNA
nits: Y and 2
Docket: S0-:38 and 50-339

FONE: AB-284C
DESCRIPTION: Auxiliary Building - Elev. 24u*-¢* - Pipe Penetration Area and Nonregen, Hx Cubicles

NORMAL LOCA MSLB
PARAMETER ENVIRONMENT REFERENCE  ENVIRONMENT REFERENCL  ENVIKONMENT REFE;ZNCE
TEMPERATURE  50-120 " NA NA
°r
PRESSURE "%, NR NA N
trsia)
RELATIVE NC NA NA

HOMIDITY (%)

CHEMICAL NA NA NA

SPRAY

RADIATION 2 x 106 " 3.6 x 10+ " <100 26
(rads)

SUBMERGENCE NA NA NA

telev)

M = Not applicable. NR = Not required. NC = Not calculated.

Numbers in Reference Columns ure iden’ ified in the Reference Lis: following this Section.

HELB
ENVIRONMENT REFERENCE

W4 o 176: 12
0~-3 sec

176-206:

3-30 sec

204-195;

30-1800 sec
195-192:

1800-5400 mec
192-124:

5400 sec-28 hr

15.%: 0~-10 sec V2

15.%~-15.0:

10-35 sec
15.0-9%.7:

35-200 sec

100 12
NA

<100 26
Note

Note: Not applicable. No safety related electrical equipment will be affected by the submergence level at the

284 76 elevation of the Auxiliary Building.



ENVIRUMMENTAL suNE DESCRIPTIUN SHELT

Facility: VsPCOU, NORTH ANNA
Unats: % ana &
Docket: 50-338 and S50-33y

BONE: AB~259A
DESCRIFYION: auxiliary Buildang - alev. £59%-o" - weneral areas

NOKMAL LOCKA MSLs Helds
PAKAMETRR NV LRUNMSNT REFRKELNCE  ENVIRUNMANT KBFREANCE  ENVIKUNMBNT KaFAKENCE  ENVIKUNMENT Rak ERav s
TEMPERATURS 50-%0 n NA A 104 o 17e: L
er) 0-3 sec
1To-408:
3-30 sec
PUTES P LT
30-1800 sec
195-1v2:
1800-5400 gec
LEPES FL
5400 sec-4% nr
PutS5SUKE .7 NR NA MA 5. e
Ppe.a) U= ax=c
15.%8-75.0;
=35 sec
15.0-%.7:
25400 sec
KELATIVE NC NA NA e L "
HRMIDITY (%)
“HENMICAL NA NA NA NA
SPRAY
AU IAY LN Note 1 » Note 1 Y <100 46 <300 i0
{rads) Note 2 32 Note 2 32
SUBMAKGRNCE NA e NA NA
(elev)
MA = Not apgpl:cable. Mk = Not required. NC = Not calculated. All numbers in Reference Column are referenced in the

back of this section.

Note 1) For zone AB-25%9A, the 40-yr normal operation dose was calculated to be 5.3x10', and the 6-month LOCA dose was
calenlated to be 1x1n*,

Note 2) A point-source calculation was performed for equipment mark No. H “~-HC-100 and -200. The 40-yr normal operation
was calcula*ed to be 880, and the 6-month LOCA dose was cslcula2te co be 2.5x10°%.



ENVIRONMENTAL ZONE DESCRIPTION SHEET

Pacility: VEPCO, NORTH ANNA
Units: Y and 2
Docket: 50-338 and 50-339%

ZONE: AB-" 98
DESCRIPTI "~: Auxiliary Building - Elev. 259*-6® - Electrical Penetration Area

NORMAL LOCA MSIR HRELB
PAPPMETER RNVIRCWSNT ~ REFERENCE  SVVIRONMZNT  REPERENCE PNVIROIMENT  [EFERENCE  SNVIKONMENT  REPERENCE

TEMPERATJRE  70-120 n NA NA KA
*r

PRPSSURE "7 NR N NA NA
tpsia)

RELATIVE LN NA L) NA

HUMIDITY (%)

CHEMICAL A NA NA NA

SPRAY

FADTATION 5.3 x 102 ” 3.1 x 10+ 17 <100 26 <100 26
(rads)

SUBMERGENCE WA NA XA NA

(elev)

MA = Not applicable. NR = Not required. NC = Not calculated.

Numbers in Reference Columns are identified in the Reference List following this Section.



ENVIROMMAENTAL ZUNE DASCRIPUION SHeeT

Facilaty: VEPLU, NURTH ANNA
Unats: % and «
Docket: ©0-338 and 50-236%

BONE: Asn~<T8
DESCRIFTION: auxailiary Burlding -~ klev. £74°-0* - eneral Areas

NORMAL LOCA MSLb Hels
PARAMSTER ANV LRUNMLNT KePARANCE  ENVIKOMMANT ESFEKANCE  ENVIKOWAENT REFBRGNCE  BNVIRONMENT
TRMY sRATURE 50-%20 " NA NA Ws to V7u: L
°r) U-3 sec
TTo-206:
33 mec
£08-195:
30-1800 msec
195-192:
1800-5400 sec
192-2n;
S48 sec-48 nr
PRESSURR AL NR NA NA 5. L I3
weira) 0-10 sec
‘,o ‘0'15.02
¥W~35 sec
15.0-%.7:
35200 sec
RaLATIVae NC NA (. 100 %
HMIDITY (»)
CHENF . "AL NA NA MA NA
SPRA '
MADIATIUN 5.3 x 102 15 <t x 10+ A ) <o 40 <100 FIY
(raas)
SUBS KR MR NA A NA NA
telev)

NA = Not applicable. NR = Not required. M. = Not calculated.

Mumbers in Reference Columns are identitiea in the Reference List tollowiny thas dSection.



ENVIRONMENTAL ZOME DESCRIPTION SREET

Macility: VEPCO, NORTH ANNA
Units: Y and 2
Docket: 50-338 ana 50-339

2ONZ: AB-280
DESCRIPTION: Auxiliary Building - Elev. 280*-MCC General Area

NORMAL LOCA MSLB
PARAMETER ENVIRONMENT REFERENCE  ENVIRUNMENT REFERENCE  ENVIRONMENY REFEKENCE  ENVIRONMENT REFERENCE
TEMPRRATURE 50-120 " NA NA
[ hdd ]
PRESSURE "w. NR NA NA
psia)
RELATIVE nC NA NA
HIMIDITY (%)
CHEMICAL NA NA NA
SPRAY
RADIATION 8.8 x 102 AL} Note 1 22 <100 26
frads) Note 2 34
Note 3 18
SUBMERGENCE MA NA NA
telev)

MA = Not applicable. NR = Not required. NC = Not calculated.
Numbers in Reterence Columns are identified in the Reference List following this Section.
NOTES : 1) The 6-month LOCA dose for zone AB-280 was calculated to be 5.9x10%.

2) A point-source calculation wa: performed for equipment mark nc.
2-EE-SS-04. The 6-month LOCA dose was calculated to be 1.7x10%.

1) Point-source calculations wer: performed for the following

eguiement for the 6-month LOC.\ doses: TS-HV2229 (130 rads),
TS-HV-2230 (9.6r10' rads), and 2-HV-F-68A & B (190 . :ds).



ENVIRONMENTAL LONE DESCRIPTION SHEET

Facility: VEPCO, NORTH ANNA ’
nits: Y and 2
Docket: 50-338 and 50-339

ZONE: AB~291A
DESCRIPTION: Auxiliary Building - Zlev. 291*-10" - General Area

NORMAL LOCA MSLB HELB
PARAMETER ENVIRONMENT REFERENCE  ENVIRONMENT REFERENCE  ENVIE NMENT REFERENCE  SNVIRONMENT REF ERENCE
TEMPERATURR 50-120 " NA NA 108 to Y18 2N
(4] 0-300 sec
118-155:
300-1800 sec
155: 1800~
16700 s=ac
155-115:
V%700 rec~
24 hr
PRESSURE "w.? NP NA NA 15.06: 0-%0 sec V2
tpsia) 15.06-15.0:
10~35 asec
15.0-.7:
35-200 sec
RELATIVE NC NA NA 100 12
HIMIDITY (W)
CHEMICAL NA NA NA NA
SPRAY
FADIATION Note 1 15 Note 1 14 <Wo 26 <100 24
(rads) Note 2 )( Note 2 )g’
35 s
SUBMERGENCE NA NA NA NA
telev)

M\ = Not applicable. NR = Not raguired. NC = fNot cal.ulated.
NMumbers in Raference Columns are identifi<. in the Reference List following this Section.

NOTES: 1) For zone AB-291A the 40-yr normal operation was calcula*: 1 to be
5.3x10%, and the 6-month LOCA dose was calculated to be “,10%, -
2) A point source calcuiation was performed for equipmen mark no.
!-HV-F-8A,B,C. The 40-yr normal operation was calculated tc be
980, and the 6-month LOCA dose was calculated to be 120,



ENVIRONMENTAL ZONE DESCRIPTION SHEET

Facility: VEPCO, NORTH ANNA
Units: 1 and 2
Docket:

ZONE: AB-291B
DESCRIPTION: Auxiliary Building - Elev. 291'-10" - Charcoal Filter Cubicles

NORMAL LOCA M4SLB HELB

PARAMETER ENVIRONMENT REFERFNCE ENVIRON <=%T R!?!RE!EE E!YZEQNHENT REFERENCE ENVIRONMENT

TEMPEDATURE 50~120 m NA NA 10¢ *o 118:

(°F) 0-300 sec
118-15"..
300-1800 sec
155: 1800~
16700 sec
155-115:
16700 sec~
24 hr

PRESSURE 14.7 NR NA NA 15.06: 0-10

(psia) sec
15.06- 15.0:

AELATIVE NC NA NA 10-35 sec
15.0-14.7:
35-200 sec

RELATIVE NC HA 100

HUMIDITY (%)

CHFMICAL NA NA Nk NA

SPRAY

RADIATION 2x10°* 14 3.6x16° is <100 26 <100

(rads)

SUBMERGENCE NA NA NA NA

(¢ lev)

NA = Not applicable. NR = Not required. NC = Nct calculated.

All numbers in Reference Column are referenced in the back of this section.

"

REFERENCE

21

12

12

26



ENVIRONMENTAL ZONF DESCRIPTION SHEET

Macility: V*PCO, NORTH ANNA
hits: Y and 2
Docket: 50-338 and 50-339

ZONE: RECOM-1
DESCRIPTION: Rydroy.. ~ecombiner Cubicles

NORMAL LOCA MSLB RELB

PARAMETER ELVIRONMENT REPERENCE  ENVI. ONMENT REFPERENCE  BNVIRONMENT REFERENCE  ENVIRONMENT REFERENC..
T"MPERATURE 15-120 " NA NA NA

-~ "

PRESSURR %.7 NR NA NA NA
peia)

FELATIVE NC NA NA NA
HUMIDITY (%)

CREMICAL NA NA NA NA
SPRAY

R DIATION 8.8 x 102 s Tx10+ 29 NA NA
trads) (120 Adays)

SUBMERGERCE NA NA N NA
telev)

NA = ‘ot applicable. NR = Not required. NC = Not calculated.
Mzare s in Reference Columns are identified in t}. Reference List following this Section.

%



ENVIRONMENTAL IONE DE CRIPTION SHRET

Facility: VEPCO, NORTH ANNA
Units: Y ana 2
Docket: 50-338 and 50-1339%

2ONE: RC-2ToA
DESCRIPTION: Reactor Containment - Elev. 216%-11" -~ Inside Crane Wall

NORMAL LOCA »SLB
PARAMET PR ENVIRONMENT REFERENCE  ENVIRONMENT FEFERENCE  ENVIRONMENT
TEMPERATURS 86-105 1 2R0 for 2 430 for
°r) 0-30 ~in 0-2 min 280
280 to 150 for 2 to
for 30-60 min 60 man 50
150 for 120 for 120
days days
PR 'SSURE 8.9-11.7 K 59.7 for 2 Use LOCA
Peiy) 0 vo 30 min Parameters
59.7-14.7 for
30 to 60 min
1.7 for 120
days
RELATIVE NC S 1060 1 100
HMIDITY (%)
CHEMICAL L Boric acid Use LOCA
SPRAY (2000-2%C0 Parameters
ppm boron)
buffered
to a pH at 8.5
to 11.0 with
NaOH for 0 to
4 hrs pH then
reduced to 7.8
to 9.0 for
120 Adays
RADIATION 3.0x 10+ "% 1.8x107 10 1.3x904
(reds)
SUBMERGENCZ NA to 226°%0" elev. 9 To 225%0%elav.,

(elev)

M\ = Not applicable. NR =« Not reguired. NC = Not calculated.

REFERENCE

RBumbers in Reference Columns are identified in the Reference List following this Section.

20

HELB
ENVIFONMENT



ENVIRONMENTAL ZONE DESCRIPTION SHEFT

Pacility: VEPCO, NURTH ANNA
Units: ¥ and 2
Dockets: 50-338 and 50-339

ZONE: RC-216B
DESCRIPTION: Reactor Containment - Elev. 216*-11* - Outside Crane wWalil

NOPMAL LOCA MSLB HELB
PARAMETER ENVIRONMENT RLPER®NCE  ENVIRONMENT REPERENCE  ENVIRONMEN P REPERENCE  ENVIRONMENT KLF ERENCE
TEMPERATURE  86~105 i} 280 for 0-30 2 830 for 0-2 min 3 NA
*F) ndin 28C for 2 to
280 to 150 for 60 min
30-6C min 150 for 120
150 for 120 days
days
PRESSURE 8.9-%.7 B 59.7 for 0 to 2 Use LOCA 3 NA
(psia) 30 min Parameters

Y9.7-18.7 for
30 to &0 min
4.7 for 120

days
RELATIVE NC 100 " 100 3 NA
HOMIDITY (%)
CHEMICAL NA Boric ac.4 7 Use LOCA 7 NA
SPRAY (2000-2%30 ppm Parameters

boron) burrer-
el to a pH at
8.5 ¢t> 1.0
with NaOB for
0 to & hrs pH
then reduced
to 7.8 to 2,0

for 120 days
RADIATION 3.5 x 10+ e 7.5 x 10¢ 8 1.3 x Y-~ 5 NA
(rads)
SUBMERGENCE NA To 226°0" elev. 9 To 226%0™ elev. 9 NA
(elev)

NA = Not applicable. NR = Not required. NC = Not c. ' culated.

Numbers in Reference Columns are identified in the Rasference List following this Section.
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ENVIRUNMENTZI. ZONE DESCRIPTION SHEET

FPacility: VEPCO, NORTH ANNA
thits: Y and 2
Docket: S0-338 and 50-339

TONE: RC-281A
DESCRIPTION: Reactrr Containment - Elev. 281%-0% - Inside Crane wWall

NORMAL LOCA

PARAMETER ENVIRONMENT REFERENCE  ENVIRONMENT REPERENCE
TEMPERATURE 86-105 1 280 for 2
*r 0-30 min

280 to 150

for 30-60 min

150 for %20

days
PRESSURE 8.9-18.7 a 59.7 for 2
trsia) 0 to ™ min

59.7- ¢ 7 for

30 %0 w0 min

m® .7 for 120

days
RELATIVR NC 100 *
HSIDITY (W)
CHEMICAL NA Boric acid ?
SPRAY (2000~-2100

ppm boron)

buffered

to a pﬂ at B.S5

to 11.0 with

N OH for 0 to

4 ..8 pH then

reduced to 7.8

to 9.0 for

120 Adays
FADIATION 3.0xw0? 1% 1.8x107 10
(rads)
SUBMERGENCE NA NA
(elev)

N\ = Not applicable. NR = Not required. NT = Not calculated.

MSLB
ENVIRONMENT

430 for
0-2 min 280
for 2 to
60 min 150
for 120
days

Use LOCA
Jarameter:

wou

Use LOCA
Parameters

1.3x10

REFERENCE

RBumbers in Reference Columns are identified in the Reference List following this Section.

22
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ENVIRONMENT ZONE DESCRIPTION SHEET

Pacilaity: VEPCO, NORTH ANNA ’
Units: Y and 2
Docket: 50-338 and S0-3.9

ZONE: RC-2841B
DESCRIPTION: Reactor Containment - EFlev. 2871%-0" - Outside Crane wall

RORMAL LOCA MSLE HELEL
PARAMETER ENVIRONMENT REFERENCE  ENVIRONMENT HEFERENCE  ENVIRONMENT REFERENCE  ENVIRONMENT REPERENCE
TEMPERATURE  86-105 1 280 for 2 430 for 0-2 min 3 NA
(4 4] 0-30 man 280 for 2 to
230 to 150 for 60 min
30-60 min 150 for 120 days
150 for
120 Adays
PRESSURE 8.9-18.7 L] 59.7 for 0 to 2 Use LOCA 3 NA
psia) 30 min Parameters

59.7-12.7 tor
30 to 60 min

14,7 for

120 days
RELATIVE NC 100 " 100 3 NA
HMIDITY (%)
CHAEMICAL NA Boric acid i Use LOCA ? NA
SPRAY (2000-2Tuu ppm Paramet- s

boron) buffered
to a oR at 8.5
to 1.0 with
NaOH for 0 to
8 hrs pH then
reduced to 7.8

to 9.0 for

120 days
RADIATION 3.5 x 10° 8 6.79 x 10¢ 10 1.3 x Y0 5 NA
(rads)
SUBMERGENCE NA NA NA NA
{2lev)

NA = Not applicable. NR = Not required. NC = Not calculated.

Numbers in Reference Columns are identified in the Reference List following this Section.
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ENVIRONMENTAL ZONE DESCRIPTION SHEET

Pacility: VEPCO, NORTH ANNA
Units: Y and 2
Docke*: 50-338 and 50-339%

DONE: RC-262A
DESCRIPTION: Reactor Containment - Elev. 262" -10® - Inside Crane Wall

NORMAL LOCA MSLB HELB

PARAMETER ENVIRONMENT REFERENCE  ENVIRONMENT REPERENCE  ENVIRONMENT REFERENCE  ENVIRONMENT REF ERENCE
TEMPERATURE 86-105 1 280 for 0-30 2 430 for 0-2 min 3 NA
P min 280 to 150 240 for 2 to 60

for 30-60 min min 150 for 120

150 for 120 days days
PRESSURE 8.9-18.7 o 59.7 for 0 to 2 Use LOCA 3 NA
(psia) min 59.7-18.7 Parameters

for 30 to 60 min

1.7 for 120 days
RELATIVE NC 100 19 100 3 NA
HUMIDITY (%)
CHEMICAL WA Boric acid 7 Use LOCA 7 NA
SPRAY (2000-2100 ppm Parameters

boron) buf fered

to a pH at 8.5

to 11.0 with

naOH for 0 to &

hr pH then re-

duced to u7.8

to 9.0 for 120

Jays
RADIATION 3.0 x w0* % 1.8 x W07 10 1.3 x 10+ S NA
frads)
SUBMERGENCZ RA e NA NA
elev)

WA = Not applicable. NR = Not required. NC = Nut calculated.

Numbers in Reference Columns are identified in the Reference List following this Section.
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ENVIRONMENTAL ZONE DESCRIPTION SHEET

Pacility: VEPCO, NORTH ANNA
Units: Y and 2
Docket: 50-338 or 50-339

SONE: RC-262"
DESCRIPTION: Reactor Containment - Blev. 262°-10" - Outsiae Crane wWall

NO ' 'MAL LOCA MSLB JELB

TEMPERATURE 86-105 1 280 for 2 430 for 0-2 min 3 NA
(°F) 0-30 min 280 for 2 to

280 to 150 for 60 min

30-60 min 150 for

150 for 120 days

120 Aays
PRESSURE 8.9-%.7 & 59.7 for 0 to 2 Use LOCA 3 NA
psia) 30 min Parameter

59.7-14.7 tor

30 to 60 min

1.7 for

120 Aays
RELATIVE NC 100 ” 100 3 NA

HUMIDITY (%)

CHEMICAL NA Bori: acid Use LOCA 7 NA
SPRAY (2000-2100 ppm Parameters

boron) buf fered

to a pA at 8.5

to 11.0 with

NaOH for 0 to

& hrs pH then

reduced to 7.8

to 9.0 for

120 days
RADIATION 3.5 x 10¢* 8 6.79 x 10¢ 10 1.3 x Y0+ 5 NA
trads)
SUBMERGENCE NA NA MNA NA
telev)

NA = Not appiicable. NR = Not required. NC = Not calculated.

Number# in Reference Columns are identified in the Reference List following this Section.
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FPacility: VEPCO, NORTH ANNA

Unita: Y ara 2

Docket: 5C-338 and 50-339

ZONE: RC s

DESCRIPT™ON: Reactor Containment - Elev. 291%-10* - {nside Crane wWall

PARAMETEK

TFMPEFATURE
*r

PRESSURE
tpsia)

RELATIVE
HUMIDITY (%)

CHEMICAL,
SPRAY

FADIATION
rads)

SURMERGENCE
telev)

NORMAL

ENVIRONMENT REFERENCE

86-105

8.9-18.7

3.0xv0"

NA = Not applicable,

Numbers in Reference Columns are identified in the Keference List following this Section.

1

NR = Not required.

ENVIRONMENTAL ZONE DESCRIPTION SHEET

LOCA
ENVIKONMENT REFERENCE

280 for 2
0=30 min

230 to 150

for 30-60 ' n

150 for 120

days

59.7 for 2
0 to 30 min
59.7-14.7 for

30 to 60 min

.7 for 120

days

100 "

Boric acia : |
(2000~2100
ppm boron)
buffered

to a pH at 8.5
to 11.0 with
NaOR for 0 to
4 hrs pH then
reduced to 7.8
to 9.0 for

120 days

1.8xt10” 10

NC = Not calculated.

MSLB HELB
ENVIRONMENT REFERENCE  ENVIRONMENT
430 fox 3 NA
0-2 min 280
tor 2 to
60 man 150
tor 120
days
L« LOCA 3 NA
Parameters
100 3 RA
Use LOCA 7 NA
Prrameters
1.3x10 5 NA
NA NA

REFERENCE



rPacility: VEMUU, NORTH ANNA

Units: Y ana «

Ducket: 50-338 and 50-339

Tne: KC-29%%

LES(RIPTION: kKeactor Containnent - Blev. Z291%-10" - Outsi e Lraue wail

ENVIROMMANTAL Zune DedSCRIFTION SHART

NOKMAL LOCA
PAFAME TR RNV 1 KU NABNT KEFRRENCE  ENVIKONMANT
TEMPRKATURE  56-105 1 280 (0-30
°F) min)
28U =150
(30-60 min)

TMRESSURE
@psra)

KELATIVR
HOMIDITY (%)

CHEMICAL
SPRAY

HADIATION
(rads)

SUBMERGENCE
(elev)

‘o""..’

3.5 x 0> L]

M = Not applicabies.

NR = NOt required.

150-120 aays

59.7 tor 0 to
30 man
59.7-%.7 tor
30 to o0 mn
4.7 for 120
days

1o

Boric acid
{2000-2%00
PpPm boron)
buttered to a
pH at 8.5 o
1.0 wath NaOH
tor 0 -4 izxs
then reduced
to 7.8 -9%.0
(120 days)

.79 x 10

MSLb HElass
LSFRKENCE  BNVISONMANT —  REPRKENCE  ENVIRUNMANT

™

w

NC = Not calculated.

*30 (0-« wman)
480 (2-60 min)
150 (V20 aays)

Use LOCA
Parameters

o

Use L' A
Paramecers

1.3 x e

Mmbers in Neterence Columns are idemtitied in the list 1oliowing the References.

<7

3 NA
3 NA
3 NA
7 NA
> NA

NA

BoF Lo
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" ece: D
D

i 1ear Technolody Division
poo Szfety Standards
249-64855

0o vavember 28, 1575

tiz2r Term OL Pients

Gzngloff, S
Siano, 5

. Koward, 5
VYota, S
Judkis, 5

w3 0O

L

. Rawlins, 4
B, J. Sero, 4
Buttervorth, L

As 2 result of 2 meeting with the five (Salem 2.
rear term OL plants on

pizblo Canyon)

Siq'.l:-‘j'ah 1
informa2tion or

viere nada to provice
insidz containuent.

leiter is attached. Please
table (Attechment 8) to your Custow

transsl

mittel on velves gparators will be !

Sinc2 the enclosed jnformation 15
essential that you cet an advanced
after project managar approvzl.

1T you have any quastions,

JIM/keg
pttachment(s)

i«

D L

k:; \) NS-$S- 79287
>y

——

»Yification of Elactriczal Enuipnant for

Lorth Anna 2, teGuire 1,
Qctobar 31, 1979 conmitmants

~astinghocuse synplied electrical eguip='nt

The information recuiied along with a sample transmittal

+ httachment A and the appropriate valve
As indiceted harein, an additional trans-
i Dac-her 11, 1679.

jtal to the near term OL plants, it is
cony of this information to your customar

please contact tuz undasrsignad.

c. E. Faust, 111
safety Standards




pwaSystams L

astinghouse Vbt:{?i:ﬁar
fleciric Corpoiation Bivisiin - B2t 353
Patsturgh Pennhand 1823

Qua\ification of Vestinghouse
Supplied Electric fquipment Insid2 Containment

P

.
-

D=ar Sir:

In response to your raauzst at the October 31, 1972 meating with vestinghouse,
information js provicz2 10 further support your operating license review and

:

the qualification of Mestinghouse supplied electrical equipment inside contain-

.

pant. Th2 enclosed information has been segregzted into two attachments as
tollows: ko

ptczchment A - The information in this Attachnont jdentifies Westinghouse
suppliad erectrical equipment (excluding valve operators) inside containment.

I3

This information is pres’n:ed in the tabular format jdentified in draft

WREG-C588. This informstion is generic ard, as such, must be reviewed by
your staff to jdantify wnich equipmant js anpliceble to your plant. hpddition2lly,

portions of the jnfor—ation required by diait nUREG-0588 is plant specific and

rust be corpletad by juur graff.

Attechment B - This Attzchment jdentifies valves and their electircal operators
Jocated inside containmant required to mitigate the consequences of @ postulated

=

accident. The valves listed represent those valve: inside containment In
Kastinghouse sypplied systems. However, all the valves and/or the valve cperators
r2y not have peen supdlied by Wastinghouse. Currently, the QUa1ification docu-
rantation for the valve pperators jdantified in this Lttachment js being royiew2d.

~

This effort wiil be co-nleted by pecember 11, 1279 and & table in the format

of draft 1uRsG6-0388 will be provided.

In regard to valve operaiors, there have peen a number of NRC I&E Bulletins and
Circulars over the past gayeral years which may have necessitated field modifi- .
¢zions to valve operators. Based on these LRC instructions and other circum-

stances it is recor—zncad that you verify the information in Attachment B based
upon as-installed corditions.




~ pa-t-accidont rediation dose yeed in the calculation of the marrod range

4.1i%ed 1ife sent to you in a previous letter ( ) dated ( )

ca large. The calculotions of attackment C are 3 corrected version of
transmitted previously. [The revised calculation ¢ass not effect

th> cualifiad life.] (The sentznce in brackets should be dzleted for McGuire

and S:nuoych.)

.
o
|

4
0532

D
5

T
R
v
t

i
3
!
a
n

have any gqusstions €1 the encloscd information, ple2se contact Mr.

If you ke

G. Dutterworth, (412-373-4761) or Hr. C. Faust,III, (412-373-4178).
PROJECT MANAGER

/kes i



Evitp.

Mynuface

fu-ctian’ Location turor
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(1)

(2)

(3)

(4)

The tests have been conpleted and the report is being daveloped for
submittal to the I3C. :

The test i3 a calibration pra2formad on each instrumant by the
manufacturer per the instruction manual.

The recombiners are gualified to 42397 per the IRC acceptance
Tatter dated 6/22/728.

Designed to 5 x 10" n/cmls thermal, 5 x 10" n/cals isst and 5 x
10 R/Hr garma up to 2 x 10 3 n/em> andf/or 0.7 x 10*Y R,



vescription

Pressurizer SY
Letdown LCV
'etdown LCY
Letdown

Ex Letdown

RCP Seal Ret
ACC. TO GAS SYST.

ACC, TO TEST LINE

System

RCS
cves
cves
cves
cves

Les
SIS

SIS

NORTH “T > CATEGORY 1 VALVES

Valve Ho. Location Function
551 AuC 1RC AM/RCPB
+LCV-160A IrC RCPD/MAM
+LCV-1600 IRC RCPB/M
4200 ADC bt c1s
201 c RCPD
+380 mc cis
HCV-936 IR c1s
042 IRC c1s

Relief
AOV
AQV
Aoy
AoV

MOV
oy

AoV

Yalve

Operator

N/A

LS

LS

LS

+ Information on operator not avallable at Westinghouse, Please check as-installed records.

IRC - {nside reactor containment

AM - accident mitigatien

RLPB « reactor coolant pressure boundary

CIS « containment {solation

AOV - alr operated valve
LS « limit switch

S « solenoid

ia)
-

nuf 3

=
<

urer

NAMCO
ASCO

H/MCO
ASCO

NAACO
ASCO

Model No.

or 10 Ko,

0-2400X
*B-831654

0-2400X
LB-832654

v-2400X
L0-81326%54



ATTACHMENT C

ro-i1ation Dose Czlcul2tions for PTD'S

The chject of th2 following calculations is to estimate the plant
specific jp-service life that, whan taken in cor junction with assuming
the RTD's operat2 for 100 days in 2 post-LOCA environmant, yields a
total dose equal to 1 X 10S Rads as employed by wast inghouse for the
tasting reported in WCAP-9157. .

Egpernal Environzent

WCAP-8587, Figurs 6-4, indicates 2 containrent atmasphare dose of 1 x
108 Rads for 100 days post-LOCA. This value is based on 2 TID
calcylation for 2 2100 MA reactor and 2 containment volume of 1.1 X
106 ft3. The Westinghous2 calculated dose can be approximately
scaled for your-pﬁant application by the £ormulas:

6
_ 8 P 1.1 x 10
p=1.0x10 0 e Rads

Incerting a value of 2900 1 (p) and 2.4 X 106 (V) as epplicable to
vour plant yields 2 post-LOCA 100 day integrated dose of 3.2 x 10

Rads ‘or the RTD externzl connection. Since the narro# range RTD is
only required for a short time after the event this calculation only
applies to the wid2 range measurems . The external dose for the narrow
rangz is on the order of 106 Rads and is insignificant compared to the
test condition.

The rem2ining dose available toO cover jn-service effects is the
difference betwz2n the total dose employed in the Westinghouse test
reported in WCAP-9157 (i.e., 1 % 108 Rads) anu the atove calculated
post-LOCA dose (i.8., 3.2 2 107 Rads), which is 6.8 x 107 Rads. The
dose rate during normal opoiation appropriate to the external connection



is taken as 165 R/hr (Table 6-2, WCAP-£337). Thus, assuming an 80 per-
cent load factor, ths time required to attain this rem2ining dose is:

Wide Range 6.8 x 107 = 59 years
165x24x365x0.8

flarros Range 1.0 x 108 = 85 years
165x24x355x0.8

The Westinghouse calculatzd dose post-LOCA employsc for this calculation
is conservative with respect to those recommanded by the Staff in Appan-
dix D in WUREG-0388.

Internal Environmant

WCAP-8587, Figure 6-8, indicates a RCS internal pipe dose of 1.8 x 10
Rads for 100 days post-LOCA. Without considering any raduction in this
value by scaling for your plant, the remaining doss available to cover
jn-sarvice radiaticn effects on the RTD is 8.2 x 107 Rads. The dose
rate during normal operation for wide range RTD's installed directly in
the reactor coolant system is conservatively taken as 820 R/hr as
definzd for tha RCL pipe center in Table 6-2, WCAP-8587. For the bypass
line, narrow rangs RTD's, the dose rate is conservatively taken as 165
R/hr as dafined for ths RCL outside surface. Thus, assuming an 80 per-
cent load factor the time réquired for the internal parc of the RTD to
attain the remaining dose is:

Narrow Rangz 8.2 x 107 = 70.9 years
165x24x365x0.8 '
Wids Range 8.2 x 10 14.3 years

820x24x365x0.8



SuTmar:

Using Westinghcusa dase estimates from WCAP-85387 scaled for your plaat,
the shortest damonstrated life for th2 wide range RTD is 14.3 years and
greatar than 40 years for the narrow ranga RTD.



- GENS (
e ;;jf> SENSORS DIVISION \Ej?
/7 TV FARVINGTON
( ]/ CONNECTICUT 0603°
B PHONE 203 677-131
. TELEX §3306

May 7, 1974 -

Mr. A:t Murphy

Stone & Webster Engirez:ing Corp.
P.0, Box 2325

Boston, Massachusetts 02107

Dear Mr, Murphy:

Per our t:lephone conversation of teday, this is to
confirm that the urits that we have type tested for radi-
ation and steam exposure acceptance are completely made of
a corrosion resistant metal that is compatible for usage
with toric acid and sodiux hydroxide sprays.

Both the 29400 type units and the 36495 type units are
of this cat:gory.

Very truly rours,

'72L,Aéu<aﬂn_/’
Milton Avon
Chigf Engineer

MAa:cm

cc: M. Brown
M. Wright
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F-C3834

TEST OF A L1QUID LEVEL SENSOR
UNDZR CONZITIONT SIMULATING A LOSS-OF-COOLANT ACCIDEN
WITHIN THE CONTAINMINT OF 7 NUCLEAR POWER GENERATING STATION

—mpw .~

DeLava’
GEMS Sensors Divisior
Farmingtor, Connecticut

March 1874
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1. INTRODUCTION

This report describes the radiation and steact exposures of & liquid
level sensor conducted as part of a prograrc to cualify the unit for use
inside the containment of a nuclear power generating gration. The test
progran~ consisted of exposure tO gamzé radiation to a total dose of
200 megaracs followed by a fourteen-day environmental exposure that

startec with a one=-hour exposure to steam at 60 psia/ZBO‘F

Operation cf the unit was simulated by fixing the float assexmbly

t~ the stez and recording the {ndicated positior.

The unit per” el satisfactorily during the radiation ané four-

teen~-day environmental exposure periods.
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2  SAMPLE DESCRIPTION

1ne unit testec consistel of a probe assertly, manufactured by
Delaval /GEMS Senscrs Division; the unit had a ster two fect long and
vas designatel as P/N X 364635, A P/N 31320 cortroller unit was use’

to power the senscT a8-7 reccrd its outputl.

Ficur. 1 s & photograpi, snowing otk the probe assezlly &nc .7«

consrcLlier unilt

2-1
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3. TEST PROGRAN

.1 RADIATICN EXPOSURE

L)

The senscr assertl) was eleztrically connected to the contreller
tv three 1/C-18 AWC copper conductors insulated with silicone rubber and

iiperglass brail.

Tne spherical float assectlv was fixed at the pidpeint of the ste:
£ securing it witr stainless-steel musi. wire to the snap rings at the
te- and botten ¢f “hé ste-. Pricr to securing the float, the unit was
CrETEtéEs Tl AnscTe *he electrical connections had beer mace properl. .
lereciaze. before the gnit was placec in a radiaticn het-cell,
approximatel ome quart of silicone fluid suprliel b GEMS was pourer

{me:z the un:i: through the junctior bex.

Witr the probe assemtly inrstalled inside the raci sior hot-cell and
com=esiiomE Tale I°T TeTmrlE reacout of the positicn indicator, the
asse=s. v was si b ectel tCc gaT=s radiation fror a cobalt-60 scurce t. &
tetal, ecuivalent att, dese ©f Ul megaraZls. Thie exposure include:
irsta-le: life aging si-ulation of 50 megarads witr the balarce

attributatle to the Sos¢ resulting frec a loss-cf-coclant accicent (LCC~).

Arsendin s COTIALTS e=¢ certificaticn of raciaticn exyoscvE &F

pecfcrnel t) I1scrmeciy, 1nc. of Parsippany, New Jerse .

3.2 ENVIRONMINTAL EXPOSUARL

After tne radiaticn eyposure, the electrical output leads were
secured at the junction bex to avoid any movement of the vires during
handling. 1The leals were passed through 2 short piece of l-inch pipe
that was attachec to the jumstion Lo firting with a hose clarp, and

the pipe was fillec wvith potting corpound.* The sensor unit wes thern

*Genera) Electric RI\ 6l .

3-1
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installec insice a pressurc vessel with the mounting flange connectec to
2 pipe szané to keer the unit in a vertical positicu. The lead wires
vere brought cutsilc i tne chamber through rutber-grermeted feecthrough

fittings tha: scal.Z orn eacr individual conducter.

The prete assettl va: subjected te an envirernmental exposure in
cccordamce witt tl. press.rc/temperature profile giver in Figure 2,
which inclucdes stear irnjection during the first hour of the lé=-day

expesuTE.

2.2 PCSITION MEASUREMEINTS ANT INSPELTIONS

Viscz) inspections were performel before anc after each phase cf the
envirenTental expo€.te Pr 106S tc deterrine any obvious signs of

degradaticr resultins the exposure environment.

Measuresentis ci positicr were made pericdically to inmdicate
perforrmance. Pricr tc ea:h measurement, a calibdratien check was macde bt
adiusting a variabtle resis:cr in the controller to set the veltage
across the semscr circuit at 10 Vac, as indicatec by & circular cial
mezer. Pricr to the tes:, the d¢ial reading correspording to the fixed
posizior cf the float was marked, and this was subsequently regorde’
as beirg the ze¢r” reading. Positicon readings mace during the tes:

corsisted of measuring the deviaticn of the dial reading (in degrees)

fror the pre-test 2:»  reacing.
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&. TEST RESULTS

4.1 RADIATION EXPOSURZ

No change in outpul was observed during the initial exposure period
vhile the Cecbalt-60 source was being raisec into positien to initiate the
irraciatios. The tota’ deviation recordel during rhe remainder of the
exnosure periol was less than 5 degrees t¢ the left of the initial zero

positicn.

At the conclusict c¢2 the eXposure period the sensoT asseztly was
re=cve: fro= the hot cell ar? inspected for any visitle degracation Cue
te radiatien. Nc damage was aprarent. Scre expansion of the sclidified
sisicone fluié hal taken place, as evidenced by 2 tc 3 cunces of the

(( scoi) material on the senscy eeumting flange that had apnarently learel
ou: alceng the gasret ef t.ue *unction bex cover.

Sas 8% ToT amtient teTperailure ef 70°F yricr to startin.
tie ENpiauTL. Sled” Was az-irted rapilly causing the condizic.us tc in-
crézse from roor asblent 6 JE0°F at 43 psie. 1he cordirions were

"""" 2 gsia for ene hooT fcilovel *: 3 €reT

S, = J'F &’ 8¢ -
g, 180T o 12105 peia fn0l TEQUATE. 1 houl o= ninutes IO gobiei .
Ceeaitli e VéTe Taifla.Te. 2% 15C = 1°F an: 13,5 = 0.5 pscs $:7 the
balar.c ¢: the fourteei-2i” expIsure perioc with the fellov i :

exceprions.

At an elapsed Time of approxicatel) six hours fro= the initiation
of steam exposure, 2 Vacuur control valve stuch in ar DpPeET posizion
causing the vacuur pum o operai: cemtinuously overright, there::

causing the Fresscre Lo decrease Lt N reia. The valve was Teile el

the next mcrning and the pressure returned to its correct VEs .




e TR

a————

-——

F-C3834

At an elapsed time of 296 hours, a heater failure caused the
tecperature to drop fror 150°F to 95°F during the next 16 hours. The
heater was replaced anc the tecperature trought back to 150°F during the

next two hours.
The erposure ended at an elapsed time of 336 hours (14 days)
without further iancident. Figure 3 shows the exposure profile, including
a history of these events.
The maximur deviation of the position indication was less than
5> degrees counterclackwise froz the 2ero position ‘eading during the

entire lé-cday exposure period.

=2
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£, SUMMARY AND CONCLUSIONS

A liguié level senscor designed for use inside the containment of &
nuclezr power geneiatin station was subjectec to environmental testing

consisting of radiatier an? stear expcosures.

The unit was subjectal to gam=a raliation fror a cobalt-60 source
to a total, eguivalent air, dose of 200 megarads. This vas followeZ by
e;—osuve tO steat at 280°F/60 psia for the first hour ars 150°F/13.5 psic
¢+ the balarie ©F il.Tieeln ¢ev:. The unit furctioned satisfactorily

throughout the entire test progTan.

——
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€. CERTIFICATION

The undersigned certify that this report presents a trua account

ults obtained.

of the tests conducted and res

::;%5‘406?1' :;;U: \ éé‘!Z:EZ’E }

Nigsen M. Burstein
Project Leader

Jg%:tg Wilehan

Leroy E. Witcher
Test Engineer

APPROVED

s. P. Carfagno, Managexr,

Performance Qualification

enons Zudans, Diractor.

Mechanical and Nuclear
Engineering Deparrmert Laboratory
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3.

Introducticn

This report describes the steam and chemical-spray environmental °
exposure of a ligvid level sensorI. The environmental test was
{n,sccoréance with Bechtel Specification 6600-M-2218 paragraph
4.3, Trh~ test progran consisted cf an exposure to environments
of steam ané chemical-spray for a four hour period at nominal
conditions of 59 psig/300°7.

* phe float asser>ly, ssed as an indicatien of f£fluid level, was

fixed to the stem of che unit by stainless stoel music wire,
while a ~menstant input voltace was arsliec. ~he input ané
output voltages were recorded throughout the test pericc.

The un‘t perfcrrmed satisfactorily during the four hour
environmental exzosure perice.

This program was perfcrmed at the test facilities of
Isomecix, Inc. ol parsippany, New Jersey, during Octeber 1875.

Sarple Descrigption

Yhe unist sest2l was 2 Made] YM-3£495 Level Sensor, manufactured
by the GI!5 Sensc: Division/DelLaval Co.

Test Progran
a.1 Environmental Exposure

"he Senscr was supported by an alu=inum tripod secured
at the bocl: hcles of the susport flance of the hea:d
asser>bly. A 3/c leaé wire was connectel tO the three
electrical output leacs cf the sensor. Both enés cf

the lead wire were potted in aluminunm tubres. One end
was fitted in the senscr, while the other end was fitted
through an copening in the top ©f the pressure vessel and
secured by a tube fitting. Figur> 1 is 2 photogragh of
the unit installed inside the pressure vessel pricr to
the exposure.

The senso~ assembly was £illed with approximately one
quart of silicone €£luid, supplied by GEMS.

The probe assembly was spbje:ted to an environmental

exposure in accordance with the pressi:e/temperature
profile given in Figure 2.
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3.2

3 eciemical-spray solution was spruyed into the test
ci.umber at a rate corresponéing o 0.15 ¢mp per squaie
ft, of the (18 L0k .« gg~section areca during the steanm
exposure pericd. 7% soluticn consisted of 15,000 ppm™
poric a~id in sclutien with sodium hydroxide to cbtain
a pH of 10.5 2t rooin temperature.

Test Measurements

A &.c. povwer suPPly 9rovided an input voltage measured

as 10,725 volts é.C. iCTOSsS te-rinal acaés 1 a.ud 2.

The sensor float wz positioned in the middle ol the
:tem to provicde an output signal simulating a £luid
evel.

The output voltace was recorced 2s 4.787 volts é.c. and
was yeal acICsE senserT +er—inals 1 and 3, Throuchcut
¢he test, both ingut and ootmu4s veltages were ronitored

in order to detect changes in the voltage levels.

A record of the reaciincs taken @during the exposure per.iol
is presentel 1in Tacle 1.



TaBLE 1

MEASUPEMENTS OF SENGLY PERFORMANCE

Zlapsed Tire Input Output
(Min.) *(Volts é.c.) ‘(Volts d.c.

) 20.725 ' 4.787
5 10,725 4.787
30 10.725 4.787
| 20 20.725% 4.786
\ 30 20.725 4.787
50 20,725 4.788
60 10,725 4.788
90 20.725 | 4.788
-t 320 ~ 20.725 4.788
150 30,725 4.788
180 20.725 4.788
210 20.725 4.788
" 240 20,725 . 4.788
270 30.725 4.788
\

”~ N
-~



Test Results

The vessel was at rocm arbi
to starting the exposure.
causing the conditions te

ant t 'mr2rature of 75OF prier
Steam was rapidly admitted
increase from room ambient to
minutes., The condicions were
and 55 ¢ 5 psig for the four
as shown in Figure 2.

ace remained constant at 10.725 volts d.c.
The output voltage was maintained

.001 volts d.c.
The silicone f£luid in the sensor leaked throuch the
{nsulatirn of the three conductors of the lead wire. At

gilicone f£luid éropp

$45 onm oeriginal level before
the exposure, ige p fter the exposwur
period.

300°Fr/59 psig
«ioned satisfac
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rigure 2 TEMPERATURE PROFILE OBTAINED DURING THE ENVIRONMENTAL EXPOSURE yznxoo \ -‘
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298 & 20F/55 & 5 psig

) Y e A 3.0 4.0 - 6.0
Elapsed Time (hrs.)’
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Client: Virpinia Bectric and Power Company  Address: Mineral, Va J.0. No.:

"

Period Ending Weekly: Monthly:

’ W.C. Transportation Insurance Co. - Marsh & Mclennan
Stone & Webster Engineering Corporation C.GC.L. Continental Casualty Co. = Marsh & Mclennan

7-11=-80 W.C. Policy # 5397239 Payrocll W.C. Rates Prexmium

5183 | Plumbing

5213 Concrete Cor.2truction N.O.C.

5606 | Contractor's Exec. Super.

8810 | Clerical Office

Rate Increase

Exp. Mod.

Total W.C. Premium

Until Cancelled

C.G.L. Policy No. CCP=746-=7750 Payroll C.G.L. Rate Premiun

- Bedily Injury/Property Damage ' 97

TOTAL PREMIUM:

Sent to Marsh & Mclennan
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Certification

rhe undersigned certifies that this report presents a
¢rue account ©f the test program anc results obtained.
Any guesticons relating thereto should be addressed to

sans. )
. 2”6141' ){,‘%’l!/z.’ff/

Nissen M., Burstein
Manager, Component Te :ting
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AUALFICATION PLANT9102-1
1 PAGE NO. _T
2.0 QUALIFICATION REQUIREMENTS (CONTINUED)
2.1 Def nition of Service Conditions (Continued)
2.1.1 Narmal Condi..ons (Continued)
e Item 8 - Modular Receiver Unit RE-36362
o Tempercture: 60CF to 104°F
) Pressure: 0 psig (atmospheric) to 1/4"
W.G. above atmospheric
o  Voltage: 113 VAC + 8% (105.8 to 124.2 VAC)
o Relative Humidity: 37% to 95%
o  Radiation: 1 x 103 rads 40-year total

integrated dose (0.0005 rads/
hour maximum dose rate)

2.1.2 Design Basis Event (DBE) Conditicr -
Seladed Seismic

The Required Response Spectra (RRS) specified by Bechtel Power Corporation
are as shown in Figures 4, 5, and 6.

2:1:2.2 Accident

2.1.2.2.1 Loss-c’-Coolant (LOCA) anc Main S*eam Line Break (MSLB) As Soecified
in Bechi2l Specification No 10416-J-830(Q)

Items 1 through 5, 9, and 10 ~ Level Transmitters

o  Radiation: 1 x 108 rads gamma (air
equivalent)

The time. te aperature, and pressure parameters are as shown in Figurad.

413 Extreme Service Conditions

The Level Switch, Transmitter, and Receiver Module will be subjected to the
following extreme service conditions, as specified in Bechtel Specification No.
10446-J-330(Q):

WYLE LABORATORIES FORM 1109 2 Rev Jct 79

Hunisviiie Facihily




QUALIFICATION pand5102-1

PAGENO. _ 8

2.0

2.1
2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2‘1.4

QUALIFICATION REQUIREMENTS (CONTINUED)

Definition of Service Conditions (Continued)

Extreme Service Conditions (Continued)

Items 6 and 7 - Level Switches LE-57761 and LS-57763

o Teun.perature: 160°F maxi:.um

o Pressure: Atmospheric

o Rel :v.ve Humidity: 5% to 100%

o  Gamma Radiation: 1 x 107 rads (integrated

40-year dose)

Item 8 - Modular Receiver RE-36562

o Temperature: 60°F to 104°F

) Pressure: 0 psig (atmospheric) to 1/4"
W.G. above atmospheric

o Relative Humidity: 30% to 95%

o Radiation: .25 rad

Reactor Building Integrity Test

The level transmitters (Items 1 through 5, 9, and 10) will be subjected to the
Jollowing conditions:

0 Temperature: Up to 120°F
o Pressure: 69 psig
o Relative Humidity: Up to 100%

Other Service Conaiticns

The following cyele requirements for the ‘avel transmitter/receiver module and
level switch are as specified by Bechtel Power Corporation.

o Cycle Requirements: 200

WYLE LABORATCRIES EGMM 1109 2 Rev Oct 79
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ra

45102-1

QUALIFICATICN PLAN

pAGE NO. _ 9

2.2.2

2.2.3

QUALIFICATION REQUIREMENTS (CONTINUED)

Safety-Related Function.

The safety classifieation of this equipment is Class IE. The subject equipment
provides essential services in support of emergency reactor shutdown, contain-
ment isolation, reactor core cooling, and containment and reactor hes. removal,
or is otherwise essential in providing support to prevent significant release of
radicactive material to the environment. The safet: elated functions are
described in the [ollowing paragraphs.

Desc:intion

The transmitter/receiver svstem senses and indicates liquid levels over a speci-
fied range. The level switch senses and incicates the presence or 1hsence of
liquid at a particular level (i.e., as a maximum or minimum level).

Acceptanrce Criteria

The acceptance criteria for the level transmitter and receiver module are as
follow:

1) The meter readings at the five (3) float positions shall not vary from the
calibration readings by more than + 3% of full scale ( + 6 microamperes ).

2)  The receiver module output at the five (5) float positions may not vary
from the cali-‘ation reading bv —ore than + 3% of full scale ( * .6
milliamperes)

3) Ne structural failure shall occur, e.g., broken or loosened parts or
detormation resulting in device failure.

4) Ne i:ss of pressure-boundary integrity, e.g., leakage, shall ocecvur.
The acceptance criteria for the level switch are as follow:

1) The switch contacts must change state upon increasing or decreasing float
position.

2) No structural failure shall occur, e.g., broken or loosened parts or
deformation resulting in device failure.

3) No loss of pressure-bouncary integrity, e.g., leakage, shall occur.

Safetv-Related Components

All compenents in the subject equipment are assumed to be safety relited.

WYLE LABORATURIES FORM 1109 2 Rev Oct

Huntsvilie Facility
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45102-1

. . QUALIFICATION FPLAN
pAGE ~O. _10
3.0 QUALIFICATION PROGRAM
3.1 Baseline Functional Tests
J.1.1 Pretest Visual Inspection

A visual inspection of the equipment will be performed upon arrival at Wyle
Laboratories. This inspection will assure that the equipment is received with no
obvious visible damage. Equipment identification will also be verified. Caution:
The level transmitter and level switch must be transporte~ and tested in the
vertical urientation.

3.1.2 System Level Tests

All subjecy ¢5uipment will be functionally tested on a system levei. The Level
Transmictzr Unit, XM-54852, and the Receiver Module, RE-36562, are consid-
ered to oe one (1) system. The Level Switch Unit, LS-57763C, is considered to
be one (1) system.

. oy 0 M | Baseline Functional Test for RE-36562 and XM-54852A

The subject equipment will be calibrated during the Baseline Functional Test
only. Calibration will be performed as follows:

1)  Connect all electrical plugs and cables to the receiver and transmitter.
Twenty (20) feet of Bechtel (SNUPPS)-supplied interconnect cables will be
u*ilized for equipment interface. Two (2) sections of 5-ft long, Delaval-
supplied flex ~onduit (hydraulic hose) are to be used on the transmitter to
protect the wiring. After the wiring has been connected, the conduit box is
to be (illed with Dow 710 silieone fluid and a flex conduit installed.

9)  With the "ON-OFF-FULL REF" (Reference) toggle switch in the "OFF"
position, zero the meters utilizing the pointer set screw adjustment.

3)  Adjust receiver voltage input to 115 VAC ( * 5%).

4) Hold the "ON-OFF-FULL REF" toggle switcn on the receiver module to
"FULL REF" while performing Step 3.

5) Adjust the "Calibrate" pot on the receiver module until the meter reads
full scale.

§) Position the "ON-OFF-FULL REF" toggle switch on the receiver module to
"ON".

7)  On the level transmitter, position the float at the "empty" position (the
fi_at should rest on the bottom stop) and mark the meter face on the
receiver module at the "pointer" position. Record the receiver module
converter output (4 to 20 milliamperes DC into a 100 to 800 chm load).

WYLE LABORATORIES FORM 1109 2 Rev Oct 79
Hunisvilie Facility
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45102-1

QUALIFICATION PLAN

PAGE NO. _11

2
L L

301
3.1.2
3.1‘2.1

3.1.2.2

QUALIFICATION PROGRAM (CONTINUED)

Baseline Functional Tests (Continued)

Svstem Level Tests (Continued)

Baseline Functional Tests for RE-36562 and XM-54852A

8)

Fix the float at the¢ "1/4" position and mark the receiver module meter
face at the "pointer" position. Record the receiver mocdule converter
autput (4 to 20 miliamperes DC into a 100 tc 800 ohm load). Repeat for
the "1/2", "3/4", and "full" positions. The float positions, "empty", "1/4",
"1/2", "3/4" and "full” are based on the inches of indication. For the XM-
54852A this is 90 inches. Therefore, the "empty” position is 0 inch of
indication,"1/4" is 22 1/2 inches, "1/2" is 43 inches, "3/4" is 67 1/2 inches,
and "full" is 90 inches.

NOTE: Spacer bars must be manufaciured and utilized to assure duplication of
float position for subsequent Functional Tests. The allowable tolerance for the
spacer bars is + 1/8 inch, i.e. for the "1/2" position, the spacer bar must be 45 +
1/8 inch in length.

Functional Tests for RE-36562 and XM-54852A

The subject equipment will be evaluated utilizing the following system level

Functional Tests:

1) Connect all electrical plugs and cables on the receiver anc transmitter.

2)  With the "ON-OFF-FULL REF" toggle switch in the "OFF" position, zero
the m =r, utilizing the pointer set screw adjustment. If not required, this
step may be cmitted. Document if zeroing is or is not performed.

9)  Adjust the receiver voltage input to 115 VAC ( *+ 5%).

4) Hold the "ON-OFF-FULL REF" toggle switch on the receiver module to
"FULL REF" while performing Step 5.

5) Adjust the "Calit.rate" pot on the receiver module until the meter reads
full scale. If not required, this step may be omitted. Document if
c~libration is or is not performerl.

6) Position the float on the le el transmitter to the "empty" position.

7)  Record the meter reading. Record the receiver module converter output.

The output will be 4 to 20 milliamperes into a 100 to 800-ohm load.

WYLE LABORATORIES FORM 1109 2 Rev Oct 7%
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QUALIFICATION PLAN45 102-1

PAGE NO. _1°2

3.0 QUALIFICATION PROGRAM (CONTINUED)
3.1 Baseline Functional Tests (Continued)
3:.1.2 Svstem Level Tests (Continued)

3.1.2.2 Functional Tests for RE-36562 and XM-54852A (Continued)

8) Repeat Steps 4) a 4 5) for the "1'4%, "1/7", "3/4", and "full" positions,
utilizing the spacer bars manufactured for the baseline functional
calibration.

9)  Repeat Steps 3) through 6) for each voltage variation extreme. The low

vo%tage will be 105.8 VAC (=3, +0). The high voltage will be 124.2 VAC (-0,
+6).

3.1.2.3 Baseline Functional Tests for LS-577637

The subject equipment will be evaluated utilizing the following system level
Functional Tests:

1)  Twenty (20) feet of Bechtel (SNUPPS)-supplied interconnect cables will be
utilized for equipment interface. After the wiring has been connected, the
conduit box is to be filled with Dow 710 silicon fluid. Two (2) sections of
5-ft long Delaval-sunplied flex conduit (hydraulie hose) are to be used on
the level switch to protect the wiring.

2) Input 12 + 1 VDC, utilizing a maximum of 0.5 ampere resistive load.
3) Position both floats at the bottom stops.

4) Record output voltage readings. Normally open (NO) contacts shall read 0
VDC. Normally closed (NC) contacts shall approximate the input voltage.

5) Position both floats at the top stops. The NO contacts shall approximate
the input voltage. The NC contacts shall read 0 VDC.

WYLE LABORATORIES FORM 1109 2 Rev ¢t 79
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QUALIFICATION PLAN$5102-1

PAGE NO. _14
3.0 QUALIFICATION PROGRAM (CONTINUED)
33 Radiation (Continued)

3.2.1 Radiation Exposure (Continued)

3.2.1.3 Receiver RE-36562

The radiation requirement for the receiver module is the normal dose of 1 x 103
rads plus the accident dose of .275 rad (a 10% cu.servatism margin was added),
for a total of 1000.275 rads total integrated lose. Table I defines the
nonmetallic materials of the receiver moedule.

The materials for all components, except the Westinghouse meter, have radiation
damage threshold levels above 1 x 104 rads. The nonmetallic materials in the
Westinghouse meter have not been defined by the manufacturer. Therefore, a
minimum radiation exposure of 1000 rads gamma (air equivalent) is warranted.
The receiver will be conitected to the transmitter and both units exposed to a
minimum total iategrated dose of 1 x 103 rads gamma, air equivalent, using a
Cobalt 60 source. The flcat shall be in the "1/2" position; 115 VAC ( + §%), 60
Hz, shall be applied to the receiver. The converter output will be observed
during the radiation exposure and the input voitage and, output current
(approximately 12 mA) will be recorded before, at least once during, and after
irradiation.

3.2.2 Functional Test

Following irraciation, remove one (1) of the two (1) 5-ft sections of flex conduit
(reference Paragraph 3.1.2.1) and then the Functional Test of Paragraphs 3.1.2.2
and ..1.2.3 will be performed as applicable.

3.3 Aging

The desired qualified life of the subject equipment is 40 years. The desired
qualified life for components is also 40 years. Where 40-year qualified life for
components is not demonstrated during the test program, a shorter qualified life
will be established and the component assigned a maximum maintenance/-
replacement interval no greater than its qualified life.

Each component in the subject equipment has been reviewed for func*ion and
age-related failure mechanisms which could affect its function. A matrix, Table
I, has been prepared which defines tiie components, manufacturer ratings,
materials, service conditions, aging me~hanisms, and qualified life. A literature
search of Wyle's Aging Library has been utilized to cbtain auditable aging data.
This data has been used to exempt aging, as well as to define artificial aging
procedures. When no applicable data existed, engineering judgment was utilized
for the definition of artificial aging procedures. These are noted as assumptions.
The aging mechanisms to be addressed for this equipment are operational
eyeling, time/temperature effects, and humidity.

WYLE LABORATORIES FORM 1709 2 Rev Jct 79
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QUALIFICATION PLANS102-1

PAGE NO. 13
3.0 QUALIFICATION PROGRAM (CONTINUED)
3.2 Radiation
3.2.1 Radiation Cxposure

Each component in the equipment has been reviewed in order to ascertain all
materials. Evaluation has been made of the function of the component
materials. This information has been comparec to auditable data 1o determine
the susceptibility of the material, in its application, to the radiation exposure
level specified.

3:3.1:1 Transmitter XV -54852A

reguirernc . for the level transmitters is the normal dose of 6 x
100 rads plus the accxdent dose of 1.1 x 108 rads (a 10% conservatism margin was

added) for a total dose of 18X 308 rads total Integrated daes.

Table I, Items 1.0, 2.0, 3.0, 4.0, 5.0, 9.0, and 10.0, define: the noi.metallic
materials of the level transmitters.

Radiation damage threshold levels for neoprene, polyolefin, and polyvmyl chlor-
ide are lower than the predicted radiation requirement of 1.16 x 102 rads.
Because of the thresnold damage levels, a minimum radiation exposure of 1.16 x
108 rads gamrra (air equivalent) is warranted to confirm the capability of the
switches t2 perform their safety-related luaction.

The first 1,000 rads of exposure will be performed with the receiver in the

chamber, per Paragraph 3.2.1.3. The remainiag exposure is to be performed with
the transmitter only in the chamber, while powered to the receiver. As a

L minimum, the receiver module input voltage and output current, as well as the
"nointer" positior, shall be recorded once per day after the first 1,000 rads.

3.2.1.2 Level Switches Tvpe LS-57763C

The raciation requirement for the level switches is the 40-year total integrated
dose, normal plus accident, of 1 x 107 rads (a 10% conservatism margin was
added) for a total of 1.1 x 107 rads total integrated dose.

Table I, Items 6.0 and 7.0, defines the nonmetallic materials of the level
switches.

The racdiation damage threshold level for neoprene is lower than the predicted
radiation requirement of 1.1 x 107 rads. Because of the threshold damage level,
radiation exposure of 1.1 x 107 rads gamma (air equivalent) is warranted to
confirm the capability of the switches to perform their safety-related function.

L The level switch will be powered using 12 (+ 1 VDC), 0.5 ampere resistive load,
maximum, during radiation exposure and electrical inputs and outputs will be
‘ recorded once per day minimum and before and after irradiation..

Munisvitie Faciity
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QUALIFICATION PLan39102-1

PAGE NO. _

m— e —

QUALIFICATION PROGRAM (CONTINUED)

Aging ( Continued)

Operational Cveling

Operational eyeling will be performed on the system level. The level switch and
the level transmitter/receiver module will bc eyeled for 220 cycles each, as
specified by Bechtel Power Corporation (a 10% conservatism margin has been
added). A cycle is defined as manually n ing the float(s, from the bottom stop
to the top stop and back to the boi..m stop. The receiver mcdule/level
transmitter will be electrizally connected and powered with 115 (+ 3%) VAC, 60
Hz. The level switch will be electrically powered with 12 (+ 1) VDC, 0.5 A,
resistive load maximum.

Time/Temperaturn Effects

The present state-of-the-art will allow acceleration of the time/tr )erature
agirz effects artificially by increasing the temperature. Most compone...s of the
subject equipment contain metallic as well as nonmetallic materials. The
deterioration due to these etfects is judged to be insignificant for metallic
materials. Therefore, the aging of these components will be basec ~p ‘heir
nonmetallic materials.

For many nonmetallic materials, it is known tha® the degradation pre .an be
defined by a single tempera.ure-dependent reaction that follows the chenius
equation:

k = A exp (<Ea/k3 T)) (1)
where,

k = reaction rate

A = frequency factor

exp - exponent to base e

Ea = activation energy

kg = Boltzmann's Constant

T = ausolute temperature

It is further noted that, for many reactions, the activation energy can De
considered to be econstant over th: appiicable tempers .ure range. Equation (1)
can be transformed into a form which yields an acce’ ration factor.

The a- veleracion factor is defined as tp/t;.

The r ruation is:

t9/t1 = exp ({Ea/kp) (1/T1 - 1/T2) (2)

WYLE LABCRATORIES SIS 11082 for Ot 79

Huntswiile Facility



GUALIFICATION pani5102-1

PAGE NO. _18

QUALIFICATION PROGRAM (CONTINUED)

Aging (Continued)

Time/Temperature Effects (Continued)

ty, = accelerated aging time at temperature T}
tg = normal service time at temperature T2
exp = exponent to base e

Ea = activation e.~rgy (eV)

kg = Boltzmann': Cunstant (8.617 x 1075 eV/9K)
T, = accelerated aging temperature (°K)

Ty = 1oy ne’ service temperature (°K)

The transfaormation of the reaction rate form of *ne Arrhenius equation to an
acceleration form is accomplished as follows:

Life is assumed to be inversely proportional to the chenmical reaction rate
(References 5 and 6). In terms of life, and after converting to Napier.an base
logarithms, Equation (1) becomes:

In (life) = (Ea/kp)(1/T) + Constant (3)

Equation (3) has the algebraic form:

y=mx+b (4)
where,

y = In (life)

X B 1/7

m = Ea/kg, constant for single dominant reactions

b = constant

The constants, m and b, can be estimated by fitting the experimental data in the
form of In (life) versus 1/T to the above simple linear relationship.

The derivation of an acceleration factor is accomplished by takirg the difference
between any two points of the linear rclationship.

Thus, if we substitute t for life into Equation (3), we obtain:
In t = (Ea/kg)(1/T) + Constant (5)
For the set of points (t1, T1), Equation (5) becomes:

In t; = (Ea/kg)1/71) + Constant (8)
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page NO. 17
3.0 QUALIFICATION PROGRAM (CONTINTED)
3.3 Aging (Continued)
3.3.2 Time/Temperature Effects (Continued)

For the set of points (t7, T2), Equation (5) becomes:
In to = (Ea/kgX1/T2) + Constant (7)
Subtracting Equation (6) from Equation (7) yields:

In t -1n t; - ‘“a/kp)(1/T2) + Constart
- (Ea/kg)(1/T1) - Constant (8)

Simplifying and rearranging of Equation (8) yields:

In (tg/ty) = {Ea/kg)(1/Ty - 1/T2) (:
Taking antilogarithms yields:

tg/t] = exp (<Ea/kB)(1/T1 - 1/T2)) (10)
Equation (10) is the same as Equation (2).

The acceleration factor, (tg/t1), is the reciprocal of the time compressica
factor, (t1/t). Taking the reciprocal of Equation (10) yields:

t1/t2 = exp ((Ea/kpX1/T; - 1/T2)) (11)
Solving Equation (11) for t] yields:
t1 = tg exp ((Ea/kp)(1/Ty - 1/T2)) (12)

Equation (12) can be used to derive the accelerated aging times for materials
with know.n activation energies. In many cases, it is not practical to indepen-
dently accelerate the time/temperature effects of each nonmetallic material. In
this case, a determination is made as to which material has the lowest activation
energy. The time/iemperaiure effects are accelerated based upon the lowest
activation energy for conservatism. This assures that the degradation of each
age-sensitive material is accelerated to at least the equivalent degradation as
that to be encountered during the qualificd life.

The conservatism of basing accelerated aging on the lowest activation energy is
demonstrated as follows:

The acceleration factor (t9/t]) of Equation (10) is greater than 1, for a constant
ectivation encrgv, viien the accelerated aging temperature T is greater than
the normal service temperature To.
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PAGE NO. I8
3.0 QUALIFICATION PROGRAM (CONTINUED)
3.3 Agi- 1 (Continued)
3.3.2 Time/Temperature Effects (Continued)

With Ty greater than T2, the term (1/T; - 1/T2) is negative. This negative,
multiplied by the negative in the exponent, results in a positive exponent. ..
positive exponent, in turn, results in an acceleration factor greater than 1.

The acceleration factor versus (1/T) for various activation energies is plotted in
Figure 1. Since the slope of each plot is proportional to the activation energy,
per Equation (4), it is shown that a lower activation energy causes a lower slope.
Thus, for a given accelerated aging temperature, different activation energies
cause different acceleration factors, assuming that the normal service tempera-
ture is the same. This is demonstrated in the following example.

EXAMPLE: Assume that a system consists of four (4) materials which have
activaticn energies of 0.4, 0.8, 1.0, and 2.0 eV. It is assumed that each material
is normally at a service temperature of 30°C for a qualified life of 40 years. It
is further assumed that accelerated thermal aging will be performed at 50°C.

)f the accelerated aging program is based upon the material with an activation
energy of 1.0 eV, the following results:

The relationship for the curves of Figure 1 is generated from Equation (10) and is
defined as:

tg/ty = exp ({Ea/kg)(1/Ty - 1/T2)) (13)

Substituting Ea = 1.0 eV, T1 = 3239K, T = 303°K, into Equation (13) yields an
acceleration factor of approximately:

to/ty = 11 (14)

Thus, for a normal service time of 40 years (t2 = 40), the accelerated aging time
from Equation (14) is:

t1 = 40/11 = 3.64 years (15)
Therefore, using the accelerated thermal aging program of 50°C for 3.64 years,
the equivalent demonstrated normal service times at 30°C for the other
materials with activation energies of 0.4, 0.8, and 2.0 eV can be calculated using
Equation (13).
Thus, for Ea = 2.0 eV,

ty = 3.64 exp (<(2.0/8.617 x 10~3) (1/323 - 1/303)) (18)

ty = 418 years (17)
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PAGENO. _19

QUALIFICATION PROGR/.M (CONTINUED)

Azing (Continued)

Time/Temperature L{fects (Continued)

For Ea = 0.8 eV,
tg = 3.64 exp (<0.8/8.617 x 1075) (1/323 - 1/303)) (18)
to = 24.3 years (19)
For Ea = 0.4 eV,
tg = 3.64 exp (~(0.4/8.617 x 10°9) (1/323 - 1/303)) (-0)
to = 9.4 years (21)

Thus, it is seen that materials with activation energies less than 1.0, upon which
the aging program was based, are underaged Dy the accelerated aging of 50°C
for 3.6\ years.

In order io assure the demonstration of a 40-year service time for all materials,
the lowest activation energy should be chosen.

Basing the accelerated aging program on the lowest activation energy of 0.4 eV
results in the following:

Substituting Ea = 0.4 eV, Tv = 3239K, T = 303°K, into Equation (13) yields an
acceleration factor of approximately

ta/t] = 2.6 (22)
l Thus, the aging time is:
( t; = 40/2.6 = 15.4 years (23)

' Rechecking the other materials for acequate aging re:ults in the following for an
accelerated aging program of ty = 15.4 years, Ty = 3239K, T9 = 303°K.

t- For Ea = 0.8 eV,
. tg = 103 years (24
For Ea = 1.0 eV,

to = 165 years (25)
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3.0
3.3
3.3.2

QUALIFICATION PROGRAM (CONTINUED)

Aging (Continued)

Time/Temperature Effects (Continued)

For Ea = 2.0 eV,
to = 1,768 years (26)

Thus, it has been demonstrated that basing an accelerated thermal aging
program on the lowest activation ene~gy, when the baseline temperatures are
common, provides the conservatism desired.

END OF EXAMPLE

For components with time/temperature-related aging mechanisms, the aging was
based upon available auditable aging data. Where this data was unavailable,
careful extrapolation and/or selective engineering juigment was employed and
identified in the Aging Analysis section applicable to the specific equipment
being qualified.

Where adegquate information was available, a determination of age sensitivity
will be performed to determine the qualified life goal. Those items found to be
age insensitive are noted in the column entitled "Aging Mechanisms, Time/Temp-
erature Effects,” Table I. A reference was made for the conclusion of age
insensitivity. These references are to paragraphs in this document which justify
the conelusion, reference documents, or other basis, such as mctallic materials.

Age sensitivity is adcressed for electronic components in Paragraph 3.4.1.
Metals are judged to br age insensitive for time/temperature effects.

For nonmetallic materials, a determination was made as to whether the material
can be qualified for a 40-year life. This was cone by using the worst-case normal
service temperature for the baseline temperature.

The applicable Arrhenius equation will be evaluated using the baseline tempera-
ture .. follows:

EXAMPLE: The Arrhenius equation, Equation (3), is repeated:

In (life) = (Ea/kg)(1/T) + Constant (27)
A substitution will be made for the applicable slope and constant and the
equation evaluated, e.g., for glass-filleu nylon (Zytel 70G33L), for mechanical
properties, the Arrhenius curve is:

In (life) = 9969.197026 (1/T) - 14.71269763 (28)

For an assumed baseline temperature of 37.80C:

T = 37.8°C + 273°C = 310.8°K (29)
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PAGE NO. 21
3.0 QUALIFICATION PROGRAM (CONTINT'ED)
3.3 Aging (Continued)
3.3.2 Time/Temperature Effects (Continued)
In (life) = 9969.197026 (1/310.8) - 14.71269763 (30)
In (life) = 17.26 (31)
life = greater than 3,900 years 132)

It is concluded that this glass-filled nyloi. can be qualified for 40 years at a
beseline temperature of 37.8°9C. END OF EXAMPLE

The applicable Arrhenius equation refers to the e¢quation which is most appropri-
ate to the material application when more than one equation is known.

For components with tiine/temperature-related aging mechanisms, the agirz will
be based upon available auditable aging data, as noted in Table I . Where this
data was unavailable, engineering judgment has been employed and an act‘vation
energy assumed.

The baseline operating temperature has been defined by Bechtel Power
Corporation to be:

Item Temperature
1.0 Level Transmitter 120°F continuous
7.0 TLevel Switch 120°F ~ontinuous
8.0 Receiver Moduie 1040F + 12.6°F

heat rise = 116.6°F

3.4 Aging Analysis

Eac’ subassembly, component, and material has been reviewed for aging
mechanisms which couid affect the safety-related function.

3.4.1 Determination of Age Sensitivitv to Time/Temperature Effects
{Electronic Components)

The following demonstrates the rationale behind the conclusion that aging is not
a significant failure mechanism for certain electronic components in conirolled
environments in Nuclear Power Generating Stations. This is because the aging of
certain electronic components, applied within their design rating, occurs at such
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3.0
3.4
3.4.1

QUALIFICATION PROGRAM (CONTINUED)

Aging Analysis (Continued)

Determination of Age Sensitivity to Time/Temperature Effects
{Electronic Components) (Continued)

a low rate that its effect on the failure rate is undetectable for durations in
excess of the maximum desired qualified life of 40 years.

To illustrate the failure rate history of these electronic components, refer to
Figure 2, Failure Rate Curve. The failure r~=ie curve is typical for many
components. The curve is divided into three parts. The first part is character-
ized by a decreasing failure rate and represents the period commonly referred to
as the "ipent mortality period.” It is common ia the electronies industry to
"hurn in" components prior to ~ctual use in order to eliminate early failures. The
second nart of the curve, wh.. is often civaracterized by a constant failure rate,
is normally regarded as the pe~: d of useful life. During this period, only chance,
or random, failures occur. The third part of the curve is characterized by an
increasing failure rate and is the period during which components fail primarily
because they are worn out (Reerence 7).

During the time when the failure rate is constant, there is no statistically
significant difference in failure rate as a function of time. Thus, there can be no
significant age-related failure mechanisms. Another way of stating this is that
the c’ange in failure rete over time is zero. A constant failure rate i
char steristic of an ex; unential distribution of failures. If a component with «
exponential failure distribution has survived to a point in time, the probability of
survival for the ncxt inerement of time is the same as if it had just been placed
into service (Reference 8). A decreasing failure rate is characteristic of the
Weibull Distribution with Beta less than 1. If a component with a Weibull
Distribution (Beta less than 1) has survived to a point in time, the probability of
survival for the next increment is greater than if it had just been placed into
service (Reference 8).

A constant or decreasing failure rate of a ccmponent during the life of the plant
is equivelent to its exemption from aging. This iz true since, in its unaged
condition, it has the same, or higher, probability of failure for constant or
decreasing failure rates, respecti °ly.

Many sources ontain failure rat- information for electronic components. MIL-
HDBK-217C, "Reliability Predic:ion of Electronic Equipment,"” and individual
manufacturers’ test data are the most common sources. It will be shown that
many eleatronic components have con<tant or decreasing failure rates for the
time period under consideration—40 years.
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3'0
3.4
3'4.1

3.4.1.1

QUALIFICATION PROGRAM (CONTINUED)

Aging Analvsis (Continued)

Determination of Age Sensitivity to Time/Temperature Effects
{Electronic Components) (Continuec)

The following define some studies which have been made of the potential failure
mechanisms far electronic components. A common element is that the time/-
temperature-dependent mechanisms have been characterized and activation
energies determined for the mechanisms. Consequently, reliability testing has
been performed on the component as well as the assembly level. A portion of
this testing consisted of accelerated thermal aging of the components. This is
done using Arrhenius technigues. This testing of electronic components to
greatly accelerate< conditions, as defined by the most conservative acceleration
factor (i.e., the smal st applicable activation ~nergy, typically 0.4 to 0.5 eV),
has resulted in the conclusion that no evidence of wearcut was experiencec.
Wearout failures, as the name implies, occur when wearout takes place, both
physically and elcctrically, at the end of a device's useful life. Statistically, this
will not happen until hundreds of years have elapsec ‘or electronic components,
semiconductors, and whole printed circuit assemblies, as is evident from t' 2
following studies.

Integrated Circuits

The conclusion that aging is insignificant to integrated circuits is justified as
Tollows:

A studv (Reference 9) sponsored by the U. S. Army Missile Command to
determine the storage reliability of missile material, focused on monolithie,
bipolar, small-scale integration (SSI), and medium=-scale integration (MSI) digital
integrated circuits.

Fifteen (15) billion hours of storage or nonoperating data was gathered, together
with an additional 170 million hours of high-temperature storage test data.
individual devices experienced the degradation equivalent of over 17,500 years at
400C, calculated using Arrhenius techniques.

One of the eonclusions of the report was a failure rate model which assumed a
constant failure rate over the device storage period. This assumption was
investigated.

Analyses were performed for differences of device complexity, packaging, aging,
quality level, iogic type, use temperature, die-attach method, and glassivation.

Existing operational failure rate data sources were reviewed. Average operating
to nonoperating failure rate ratios were calcvlated and range from 0.5 to 14.
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3.0
3.4

3.4.1

24.1.1

QUALIFICATION PROGRAM (CONTINUED)

Aging Anslvsis (Ccntinued)

Determination of Age Sensitivity to Time/Tempe: ature Zfl{ects
{Electronic Components) (Continued)

Integrated Circuits (Continued)

High-temperature storage data included durations of 1,000 hours to 2 1/3 years.

Dormancy and cycling effects were investigated. ©ue thousand (1,000) IC's had
Seen tested for 18 months, with the follewing test profile:

Group Profile
1 160 units, 2 days off, 1 hour on
2 160 units, 4 days off, 1 hou* on
3 160 units, 7 days off, 1 hour on
- 160 units, 9 days off, 1 hour on

160 units, 12 days off, 1 hour on

o

6 200 units, eontrol group, continuously
operating

No failures were noted.

The conclusion of the repert was that no significant trend was apparent from the
data to indicate t':at the failure rate was not constant.

Another study (Reference 10) reports on the resultc of high-temperature
operating life tests and high-temperature storage life tests. The results of these
tests show that the constant failure rates of integrated circuits, even large-scale
integrated (LSI) devices, are valid in excess of 40 years.

This report concerns the Signeties Field Programmable Read Only Memories
(PROM's). A guantity of 653 PROM's amassed a total of 1.006 x 108 equivalen:
device hours (approximately 11,500 years) based upon an activation energy of
0.41 eV at 259C, with zero failures. Of the 653, 47 had each been subjected to
370,000 equivalent device hours (approximately 42 years) at 25°C.

WYLE LABCRATORIES FORM 1109 2 Rev Jct 73

Hunisvii@e Facinty

- —y

S -~ ——— — s

—



cuaLFicaTion PLan 35102-1

PAGE NO. _ 41
3.0 QUALIFICATION PROGRAM (CONTINUED)
3.7 Seismie Analysis (Continued)
3.7.3 gt_'ooortive Caleculations and/or Conelusions (Continued)

3.7.3.4 The Effect of F.ange Versus Bracket Mounting (Continued)

Level Transmitter Application

f1 = 'K
Vit
414
where Ky =  1.347 x 103 lb/ir.
g =  386.4in./sec?
w = 35

f1 = 1.60 x 106 x 386.4/24/27 = 307 Hz

Natural Freaueneyv of Bracizet Mounrt

Level Switch

f1 =V/Kg/W/(2T)

where Ky. =  1.547 £ 103 lb/in.
g =  386.4 in./sec?
W = 350Db
f1 = 208 Hz

Level Transmitter

f1 =/Kg/W/(27)

where Ky =  1.547 x 109 Ib/in.
g = 386.4 in./sec?
W - 24 1b
f, = 251 Hz
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3.0

3.7
3.7.3
3.7.3.5

QUALIFICATION PROGRAM (CONTINUED)

Seismic Analvsis (Continued)

Suppertive Calculations and/or Conclusions (Continued)

The Effect of 2 Single Versus a Doubie-Elbow Configuration of the J-Box

The worst case for the J-box is considered, i.e., the double-elbow configuration,
as shown in Drawing B 37784.

Conservative weights and assumptions are used in the g 1alysis.

Weight of J-box veldment 1.31b
Weight of silicone fluid 231b
Consicder 5 ft of cable 20.0 Ib

23.81b

t { # C.G. j

“zereow

—

For 1 g horizontal load applied at C.G. of J-box

M=23.8x6=142.8 in.-lb
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PAGE NC. _1

1.1

1.2

sC ' E

This document is prepared by Wvle Laboratories for Trensamerica Delaval, Inc.,
Gems Sensors Division, hereinafter referred to as the equipment supplier, for its
customer, Bechtel Power Corporation, Inc., hereinafter referred to as the A-E,
for use in the Standardized Nuclear Unit Power Plant System (SNUPPS).

Objectives

The purpose of this Qualification Plan is to present the approach, methods,
philoscphies, and procedures for qualifying a Class IE Level Transmitter, Level
Switeh, and Modular Receiver Unit, assembled and/or manufactured by Trans-
america Delaval, Inc., Gems Sensors Division, for use in Nuclear Power Gznerat-
ing Stations.

Nuclear environmental qualification of any safety-related device *s meet the
intent of IEEE 323-1974 is usually a three-step process, i.e., 1) radiation
exposure; 2) aging; and 3) Design Basis Event Qualification (seismic, and for
equipment inside containment, LOCA). The purpose of the first two steps is to
put the sample equipment to be used for qualification into a condition that
represents the worst state of deterioration that a plant operator will permit
prior to taking corrective action, i.e.. its end-of-qualified-life condition. The
next step demonstrates that it stil. has adequate capability remaining to
withstand the added envirunmental stresses of the specified design basis events
and siill perform its safety-related functions.

It is incumbent on the eguipment supplier to assure that the components and
materials contained in the equipment actually placed into service are the same
as those qualified.

The specific details of the qualification are defined herein.

Applicable Qualification Standards, Specifications, and Documents

IEEE 323-1974, "IEEE Standard for Qualifying Class [E Equipment
for Nuclear Power Generating Stations"

IEEE 244-1975, "IEEE Recommended Practices for Seismie Quali-
fication of Class IE Equipment for Nuclear Generating Stations"

Bechtel Specification No. 10466-J-820(Q), Revision 1, dated

May 27, 1975, "Technical Specification for Seismic Qualification
Requirements for Class [E Control and Instrumentation Devices
for the Standardized Nuclear Units Power Plant System (SNUPPS)"

Bechtel Specification No. 1046€-J-820(Q), Revision 2, dated
November 23, 1977, "Environmental Qualification Requirements for
Safety-Related Control and Instrument Devices for the Standardized
Nuclear Unit Power Plant System (SNUPPS)"

WYLE LABORATORIES FORM 1109 2 Rev Oct /9

“untsville Facihty



TRANSHMITTERS T0 B

OUALTFIED

H*)‘i',']
Type

Delaval
Lems
Part No.

Resistance
Ohmis

Approximate Dimensions

E—

Inches
of

———

per

inch T“t‘ll

Indication

Float

Travel

D

Smms

Overall
Lenqgth

Weight

Bracket

XM-54852

XM-548%2

Tl‘dﬂ'_\fr'q

XH-‘I‘.I.'“) i

XM-54853

Bracket

XM-54854

X1-54854

XM-54854

Mount

A
"\

Brad

and f

A

A

A

577

i

34D
60077

ket Mounted
57737
60076
lange Mounted
57745k

57753t

577551

73-1/4"
37-1/4"

73-1/4"

“]H_ ] /12*

]I)_"/“bu

84-1/2"

7”3_{/4-.




"2l
QUALIFICATION Pu~4° i02-1

PAGE NO. 5

1.0 SCOPE (CONTINUED)

1.4 Qualification Sequence

The qualification program will be performed in the following sequence:

o Bascline Functional Test

0 Radiation

0 Functional Test

o Aging

o Functional Test

o Pressurization Test®*

0 Functional Test*

o Abnormal Operations

o Functional Test
: o Seismic Qualification

o Functional Tests

) Accident Qualification (LOCA/MSLB)*
| o Functional Tests*
. o Post-Test Inspection

’ Only the level transmitter will require these tests due to its

- plant location.

‘r. .
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PAGENO. 6

2.0
2.1

JUALIFICATION REQUIREMENTS

Definition of Service Conditions

As directed by Bechtel Power Corporation, the following margins, as specified in
Paragraph 6.3.1.5, [EEE Standard 323-1974, .ill be added to the normal
conditions.

0 Pressure: + 10% of gauge
o Padiation: + 10% of accident dose
o Cycle Requirements: + 10% of normal requirement

Normal Conditions

The following normal service conditions are as specified in Bechtel Specification
No. 10466-J-830(Q):

Items 1,through 5, 9, and 10 - Level Transmitters

(G Temperature: 50CF to 150°F (1209F average)
o Pressure: + 2 peig

o Relative Humidity: 0% to 100%

¢  Gamma Radiation: 6 x 106 rads 4G-year tota.

integrated dose; 20 rads/hour
maximum dose rate

'tems 6 and 7 - Level Switches

) Temperature: 80CF to 160°F (120°F average)
o Pressure: + 3 psig

o  Voltage: 11 +1VDC (10 to 12 VDC)

o Relative Humidity: 5% to 95%

o  Gamina Radiation: 2 x 106 rads 40-year total

integrated dose; 4 rads/hour
maximum dose rate
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3.0
3.4
3.4.1

3.4.1.1

QUALIFICATION PROGRAM (COKRTINUED)

Aging Analvsis (Continued)

Determ.nation of Age Sensitivity to Time/Temperature Effects
{Electrcnic Components) (Continued)

Integrated Circuits (Continued)

Another report (Reference 11) describes reliability tests and field results. For
the reliability tests, a quantity of 2,016 of Intel's 8080 Microcomputer (a
mieroprocessor type of integrated circuit) amassed a total of 7.84 x 107
equivalent hours (approximatey 9,000 years) based upen an activation energy of
0.5 eV at 25°C, with three failures. Twc of the failures occurred during a 48-
hour burn-in at 125°C prior tc life testing. The other failure occurred during the
first 163 hours of life test at 1250C. Of the 2,016, 74 had each been subjected to
400,000 eguivalent hours (approximately 46 years) at 259C, with zero failures.
From the field results, the total devices reported on was 100,000 devices which
had accumulated 1.3 x 103 Fowrs, with eight failures.

In addition, Intel .eports on the Intel 2107A/2107B N-Channel Silicon Gate MOS
4K RAMS (Reference 12) reports on the results of high-temperature bias tests,
dynamic burn-in tests, high-voltage ce'l :*ress tests, and system life tests, which
consisted of dynamic life tests at 125°C, continuous life iests a. 70°C, and
rotating life tests at 709C, while mounted in P.C. boards which were exercising
the devices with selected data patterns. The number of 2107B units tested was
2,699. The equivalent cumulative test time at 25°C, using an activation energy
of 0.3, is 5.7 x 107 hours, with five failures. The number of 2107A units tested
was 1,827. The equivalent cumulative test time at 250C, using an activation
energy of 0 3, is 1.8 x 107 hours, with four failures.

intel also reports on its Polysilicon Fuse Bipolar PROM's (Reference 13), which
have undergone 85°C rotating system life tests, 850C dynamic system life tests,
160°C high-temperature bias tests, and 1259C and 160°C dynamic life tests.
The number of 'inits tested as of August, 1975, was 12,576. The equivalent
cumulative test time at 250C, using an activation energy of 0.4, was 1.4 x 108
hours, with three failures. Of the 12,576 devices, 32 have each accumulated 3.95
x 105 hours (45 years), with no failures.

Integrated circuit manufacturers typically have reliability programs which
continuslly assess the reliability of their products, both commercial as well as
military. If they are supplying devices which meet military specifications, then
tl.ey are required to be qualified to MIL-M-38510, "Military Specification for
Microecircuits” (Reference 14). MIL-M-38510 is a rigorous program designed to
assure high quality and reliability. To become qualified, a manufacturer must
demonstrate that the device can withstand rigid mechanical (including variable
frequency testing), environmental, and life tests. The life tests assure failure
rate compliance.
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3.0
3.4
3.4.1

3.4.1.1

QUALIFICATION PROGRAM (CONTINUED)

Aging Analvsis (Continued)

Determination of Age Sensit.vity to Time/Temperature Effects
{Electronic Components) (Continued)

Integrated Circuits (Continued)

MIL-HDBK-217C, Military Standardization Handbook, "Reliability Prediction of
Electronic Equipment,” dated April 9, 1979 (Reference 3), states in Paragraph
2.0.d, pp. 2-5, in the discussion on the part failure rate inode’s used in MIL-
HDBK-217C, "All the part models include both catastrcohic and drift failures
and are based upon a constant failure rate, except for ~ome rotary devices that
show an increasing failure rate." The part failure i(a’e model for devices
meeting MiL-M-38510 are given in MIL-HDBK-217C.

An example of integrated circuit manufacturer reliability programs which apply
to ecc:nmercial devices, i.e., not MIL-M-38510 qualified, is exemplified by
Sigretics' SURE 11/883B Qualification Pregram (Reference 15). The Signetics
SURE (Systematic and Uniform Reliability Evaluation) program has been in
existence since 1963. Signetics states on page 2 of Reference 15, "The SURE
program is designed tc monitor the continuing unif>r mity of all Signeties
products and to demonstrate via periodic qualificatic:is that Signeties products
meet or exceed the stringent long-term reliability requi~ :ments of their intended
applications."”

The Signeties product line includes TTL, Schottky, Low Power Sciottky, IIL,

ECL, NMOS, DMOS, and Linear Devices, packaged in plastic, ceramic, metal-

can, and flat-pack devices. The qualification test results for the period 1975
through 1977 were reported by Signetics in August, 1978 (Reference 16).
Signeties reports from Reference 16, "The results show that out of over 24,000
devices that were tested, less than 1% failed to meet the SURE II acceptance
criteria at the conclusion cf the accelerated stress tests. The devices that are
used in the SURE II stress program are Signetics standard off-the-shelf products
that have not received any special screening tests. As a result, these tests are
indicative of the high quality and reliability of Signetics products.”

Another typical program is the Texas Instruments SNC/MACH-IV 883 Class B
Vendor Equivalent Program (Reference 17). The 1977 results of this program
(Reference 18) for TTL devices are: A sample of 4,020 SSI/MSI integrated
circuits accumulated 2.01 x 108 equivalent device hours based upon an activation
energy of 0.4 eV at 259C, with only 19 failures, for a 0.47 failure percentage.

Another report (Reference 9) describes a recently conducted program which
compares accelerated aging tests and real-time aging performed on approxi-
mately 6,300 parts and subassemblies. The items in this study included
integrated circuits, as well as transistors, diodes, capacitors (ceramic, mica,
plastic, and tantalum), and resistors (carbon-composiiicn, wire-wound, fusible,
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QUALIFICATION PROGRAM (CONTINUED)

Aging Analysis (Continued)

3.4.1 Determination of Age Sensitivitv to Time/Temperature Effects
{Elecuonic Comnonents) (Continued)

3.4.1.1 Integrated Circuits (Continued)

and metal’eermet.) Failure analyses were performed on failed devices. The
failure analysis states, "All components which failed during accelerated and real-
time aging were submitted to the failure analysis laboratory to identify the
exact mechanism of failure. Twelve (12) failure modes occurred as a result of
accelerated aging and, in all cases, the mechanisms were identical to those
observed on samples which were subjected to real-time aging. Six of the
mechanisms resulted from inadequate design. The remaining six were directly
attributable to that small percent of anomalies which are manufactured into
mass-produced electronic parts and are commonly classified under the broad
category of poor workmanship.”

The conclusion of this report states, “A statistically significant sample of
Copperhead projectile components has been subjected to accelerated aging using
the Arrhenius relationship to determine test duration. The .2 failure mechan-
isms from accelerated aging were also observed after real-iime aging s the
methodology employed did not overstress the devices. Corrective action
consisting of redesign and improved process control resulted in elimination of 10

l of the anomalies identified. Integrated circuit lead corrcsion was judged not to
be a problem at the printed circuit card level and the small degradation in
plastic m'.terial ductility was not significant (o the application.”

| ;
L 3.4.1.2 Transistors

Transistors share the following reports, previously identified and discussed in the
, justification of age insensitivity for integrated circuits: References 3 and 19. In
" addition, the following are presented.

A General Electric report (Reference 20) reports on the experience obtained at
(. the General Electric Semiconductor Products Department, Syracuse, New York.

This paper reports on the results of long-term tests and several product line
{ reliability monitoring tests on devices manufactured during 1967 and 1968. The
{ report states, "Accelerated stresses have been utilized on a number of reliability
: improvement programs. The chief advantage of using these tests is that it is
possible to dctermine, in 8 short period of time, the probability of successful
l application of electronic components in long-life systems. A review of the

normal failure pattern expected for electronic components is shown in Figure 8
(not included). This pattern includes the early failure period of workmanship
type failures, the useful life or constant failure rate period, and the wearout
period,

-
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3.0
3.4

J.4.1

3.4.1.2

3.4.1.3

QUALIFICATION PROGRAM (CONTINUED)

Aging Analvsis (Continued)

Determins :ion of Age Sensitivity to Time/Temperature Effects
{Electronic Components) (Confirued)

Transistors (Continued)

which has not been established for semiconductors. The assumption of constant
failure rate during usefw life is normally quite conservative since semiconduc-
tors under test and in most applica:ions have demcnstrated a decreasing failure
rate.”

In additior,, the report contains the conclusion, based upon a Weibull plot of
accelerated power stress, "As seen in the graph, a Beta of less thai 1 was
obtained, which demonstrated that these devices had a decreasing failure rate.”

Another General Electric Report (Reference 21) discusses plastic-encapsulated
signal and power ‘ransistors. The abstract is included: "Results from acceler-
ated and iong-term programs demonstrate the capability of both epoxy and
silicone transistors to operate successfully under a wide rang= of environmental,
electrical, and thermal stress as required in consumer, industrial, and military
applications. The selection of the stresses \sed was besed on demonstrating
long-term resistance to moisture, stability »n long-term operating life, and
thermally matched assembly materiais.

"Excellent performance is demonstrated for the monoplastic epor.v-encapsulated
signal transistors after 12,000 cumulacive hours of exposure to high levels of
temperature/humidity at 85°C and 85% R.H. A very low failure rate for signal
transistors was obtained on operating life for over 2 years duration. Results
show the capability of these devices to withstand stresses such as 300 tempera-~
ture cycles and hundreds of hours of exposure to salt atmosphere.

"Similarly, excellent performance was obtained for silicone-encapsulated power
transistors on 10,000 hours of operating lifs, 100,000 cycles of power cycling,
2,000 cycles of temperature cyveling, and 8,000 hours of humidity life at 85°C,
85% R.H.

"Reliability prediction models have been developed {or signal transistors and for
power transistors. The gain in reliability by derating power dissipation or
operating junction temperature is shown quantitatively for both signal and power
devices.”

Diodes

Diodes share the following reports previously identified and discussed in the
justification of age insensitivity for integrated circuits: References 3 and 19.
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3.u QUALIFICATION PROGRAM (CONTINUED)
3.4 Aging Analvsis (Continued)
3.4.1 Determination of Age Sensitivitv to Time/Temperature Effects

(Electronic Components) (Continued)

3.4.1.4 Resistors, Potentiometers

Carbon-_.omposition, wire-wound, and film resistors share the following reports
previously identified and discussed in the justification of age insensitivity for
integrated circuits: References 3 and 19.

In a<dition, the following are presented:

CTS states, with reference to cermet resistors (Reference 22), "In 1 billion, 42
million element hours of extended load life testing, CTS resistors have exhibited
an established failure rate of only 0.00047%/1,000 hours at a 95% confidence
level."”

TRW/IRC states, with reference to molded wire-wound resistors (Reference 23),
that, based on unit hour accumulation over ti e past 17 years, BWH failure
rate/1,000 hours is 0.0080%/103 hours. This is based upon 19.7 x 106 unit hours
with zero failures.

"Failure rate documentaticn is per MIL-R-39017. This test consists of continu-
ous sampling of product and placing on 70°C, 10,000-hour load life, preceded by
a 24-hour burn-in at 1.5 times power.

"The documented failure rate or t1e RLR Metal Glaze product line is:

o 0.0012%/1,000 hours at 60% confidence
i ) 0.0030%1,000 hours at 90% confidence"

Bourns Trimpot Division states, with referer : to wire-wound and nonwire=
wound potentiometers {(Reference 25), "Bourns does not design special parts for
the military specifications. The standard catalog designs are used.” Bourns Hi-
Rel nonwire-wound potentiometers are qualified to failure rates from 1.0%/103
to 0.01%/103 hours.

L 3.4.1.5 Capacitors
1 Tantalum, ceramie, and mylar capacitors share the following reports previously
identified and discussed in the justification of age insensitivity for integrated

circuits: References 3 and 19.

|
L In additicné Centralab (Reference 26) has tested ceramic capacitors for a total
of 2.8 x 10° equivalent unit hours at 85°C with only two failures.
{
A
F - WYLE LABORATORIES FORM 1109 2 Rev Jct 79

£ Huntsviile Facilily



QUALIFICATION pLan $5102-1

PAGE NO. _30
3.0 QUALIFICATION PROGRAM (CONTINUED)
3.4 Aging Analysis (Continued)
3.4.2 Relative Humidity

Relative humidity is not cor: ered an aging mnechanism for the Level Switch and
Receiver Module. Fcr insuia.ion systems, its effect is usually not the primary
failure mechanism, as noted in Reference 27, with respect to motor insulations:
"Hewever, in most cases, moisture plavs only a secondary role in the failure. It
does not produce the damage in the insulation—the insulation wears away or
cracks for other reasons. Moisture merely provides a direct electrical pathway
between these matured devices and ground.”

For hermetically sealed elsctronic devices, moisture is assumed to be of no
consequence. The effect: »f moisture were included in References 13, 16, 20,
and 21, Paragraphs 3.4.1.1 and 3.4.1.2, and did not change the conclusion of
constant failure rates for the non-hermetic devices.

Therefore, the ability of the level switch and receiver module to perform within
their relative humidity environment will be demonstrated durirg fun<tional
testing before and after aging when the safety-related characteristics are tested
unc‘.t;r the extreme service conditions (temperature, humidity, .ower supply,
ete.).

The effect of relative humidity for equipmei.t located inside containment and/or
3 where specifications call for up to 100% relative humidity is not known. In order
- to attempt to account for possible effects, the ability of the level transmitter
to perform within its relative humidity environment will be demonstrated during
aging and agsin during the extreme service conditions (temperature, humidity,
power supply, ete.).

3.4.3 Aging Analysis Summary

The Level Transmitter, Item 1.0, will be thermally aged for 1,089 hours at 115°C
under saturated steam conditions.

The Level Switch, Item 7.0, will be thermally aged for 1,089 hours at 1109C with
uncontrolied relative humidity.

The Receiver Module, Item 8.0, will be thermally aged for 2,963 hours at 110°C
witl: uncontrolled relative humidity.

The aging durations and temperatures equate to an equivalent 40-year qualified
life. The aging curations were determined by utilizing the lowest activation
energy for the item, as defined in Table I. For the level transmitter and level
switeh, this was 0.94 eV for G-10 epoxy. Far the receiver module, this was based
on 0.8 eV, this being a value for several materials. The temperatures utilized
were based on the highest temperature allowed by the materials..

WYLE LABORATORIES FORM 1109 2 kev Oct 79

mMuntsviiie Facility




. -

f

QUALIFICATION PLAN$5102-1

PAGE NO.11

3.0
3.4.3

3.4.3.1

3.5

3.5.1

3.6

3.6.1

QUALIFICATION PROGRAM (CONTINUED)

Aging Analvsis Summary (Cor.tinued)

Functional Test

The Functicnal Test of Paragraph 3.1 will be repeated.

Reactor Building Integrity Test

The Level Transmitter, Item 1.0, will be subjected to the following conditions:

Temperature: Room ambient
Pressure: 77 psig (a 10% c.nservatism margin has
been added)
o Relative Humidity: Uncontrolled
[ Duration: 3 minutes
o Cycles: 44 (a 10% conservatism margin has

been added)

The temperature and relative humidity parameters of up to 120°F and 170%
R.H., respectively, ‘are assumed to be adequately accounted for in the
LOCA/MSLB simulation. Therefore, the Reactor Building Integrity Test will be
performed at room ambient temperatures and uncontrolled relative humidity.
For purposes of this test, a cycle is defined as pressurizing the environmental
chamber from 0 psig to 77 psig, holding for 3 minutes, and then bleeding off the
pressure until 0 psig is reached.

Following completion of the Building Integrity Test, the test specimen will be
subjected to a chemical spray, as defined in Paragraph 3.9, except with a pH of
4.0 for 5§ minutes.

Funectional Test

The Functional Test of Paragraph 3.1.2.2 will be repeated.

Abnormal Operations

The level switch and receiver module will be subjected to the following abnormal
conditions.

Receiver Module

Eight (8) hours at 104°F (-0, +3), 95 + 5% relative humidity, and eight (8) hours at
BOVF (+0, -3) uncontrolled relative humidity. The input voltage will be 105.8
VAC (=5, +0) for the first 4 hours and 124.2 VAC (-0, +6) for the second 4 hours
of each temperature ext:>me. The level transmitter will be electrically
connected to the receiver module, but located in a room ambient environment.
The input voltage to the receiver module and output current from the receiver
module will be recorded at the beginning and end of each voltage extreme.
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.6.3 Level Switeh

The leve!l switeh will be subjected to the following conditions: Eight (8) hours at
1600F (-0, +3), 95 + 5% relalive huidity, and eight (8) hours at 60°F (+0, -3)
uncontrolled reiative humidity. The input voltage will be 10 VDC (-1, +0) for the
first 4 hours and 12 VDC (=0, +1) for the second 4 hours of eacn temperature
extreme. The current must not exceed 0.5 ampere resistive load. The input
voltage and current will be recorded at the beginning and end of each voltage
extreme.

3.6.4 Functional Test

The Functional Test of Paragraph 3.1 will be repeated.

3.7 Seismic Analvsis

An analysis of the transmitter was performed to determine the following:

o The possibility of seismically qualifying the transmitter by similarity to a
previously tested unit and, if not, define a worst-case transmitter for
testing.

0 The effect of a loss-of-coolant accident (LOCA) or Main Steam Line Brzak
(MSLB) on the float clearance.

o The effect of submerging the transmitter during the Seismic Test.

P
: 0 The eifect of flange versus bracket mounting.
) 0 The effect °f single- versus double-elbow configuration of the J-box.
An analysis of the level switch was performed to define the worst-case icvel
switch for testing.
3.7.1 Summaryv of Results

The following results were obtained:

0 The Level Transmitter, Type XM-348524A, is the worst case, and the
remaining units can be seismically qualified by testing this unit.

o Proper float clearance is maintained during a LOCA/MSLB to allow free
movement.

0 Seismically testing the level transmitter unsubmerged while accounting for
the uniform mass of the displaced water is most conservative.

0 The bracket mount is the worst-case mounting method.
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3.0 QUALIFICATION PO2OGRAYN (CONTINUED)
33 Seismie Analvsis (Continued)
7.1 Summary of Results (Continued)

) The single-elbow configuration of the J-box may be used as the test item
since the double-elbow configuration was shown to be rigid and does not
influence the response of the stem assembly.

0 The Level Switeh, Type LS-37763C, is the worst case, and the remaining
unit can be seismically qualified by similarity.

3. 0.2 Limitations

The analysis covers structural items only and does not include the qualification
of electrical or control devices. The functional operation will be based on tests.

The results do not apply for structural changes or alterations not identified in
this report.

S T3 Supportive Calculations and/or Conclusions

3.731 Definition of Transmitter Worsi Case for Test Specimen Selection

A Transmitter = M-39496, was previously tested (ETL Report 5386, Reference
39), and was found to have no resonances below 33 Hz when the overall length is
89 inches or less. Transmitters with supportive lengths less than §9 inches, with
stems idontical to the tested unit, can be considered to have their lowest
resonance above 33 Hz. These are as follow:

Item Tvpe Gems Part Number
2.0 XM-34853 57T37E
g 3.0 XM-54854A STT4SE
& 4.0 XM-54854A 577S3E
5.0 XVi-54854A S(T35E
8.0 XM-54852 60077
1 The remaining transmitters are as follow:
Item __1Tvpe Gems Part Number
L 1.0 XM-54852A §7734D
10.0 XM-54853 60076

-
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3.7.3.2

QUALIFICATION PRCGRAM (CONTINUED)

Seismie Analvsis (Continued)

Supportive Talculations and/or Conclusions (Continued)

Definition of Transmitter Worst Case for Test Specimen Selection (Continued)

Item 1.0, Level Transmitter Type XM-34852A, has the longest overall length and
highest mass. Therefore, it will have a lower natural frequency and higher
response than the remaining transmitter and must be considered worst case.
Item 10.0 can, therefore, be qualified by testing Item 1.0, Transmitter XM-
54852A.

Effect of LOCA/MSLB on Float Clearance

These calculations consider the LOCA/MSLB conditions to determine if there is
adequate clearance between the stem and float during this event. Since the
temperature occurring during a postulated MSLB are more severe, it will be
utilized.

1)  Consider 381°F diiferential temperature.

2) Consider internal pressure of 60 psig.

—

s -

h = 4.5 inches

}"— tlominal diameter of float = 1.375 inch

0

=

llominal diameter of stem = 1.25 inch
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QUALIFICATION PROGRAM (CONTINUED)

Seismic Analysis (Continued)

Supportive Calculations and/or Conelus.ons (Continued)

Effect of LOCA/MSLB on Float Clearance (Continued)

Condition 1-381 Degrees F

Consider an extreme condition where the stem is 381°F and the float is 0OF.
Then the change in diameter (4D) of the stem becomes

AD =4TaD

where,

AT

D
4D
aD

change in temperature in degrees F = 381°F

coefficient of thermal expansion in inches/inch/CF =
9.2 x 10~5 for 315 or 304 stainless steel

diameter of stem = 1.25 inch
381 x 9.2 x 106 x 1.25
.00438 inch

Condition 2 Internal Pressure of 60 psig

e

Uniform nressure of p=60 nsia
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3.0 QUALIFICATION YROGKAM (CONTINLZD)
3.7 Seismic Analvsis (Continued)
3.7.3 Supportive Calculations and/or Conelusiors (Continued)

3732 Effect of LOCA/MSLB on Float Clearance (Continued)

One Four Section of Float

Eff- ctive horizontal area of 1/4 of flecat = h/2 X Dg

where,
h = 4.5 inches
Dy = 4.5 inches
then,

WDj = h/2xDoxP

w h/2 Dg x P/Dj

w 4.5 x 4.5 x 60/(2 x 1.375)
w = 443 Ib/inch

d Where W is load imposed on the tube of the float due to external pressure on the
shell.

Pressure Load

Consider load W reacted over 1/4" length of tube of float.

D= ¢D/E
where,
g = Pr/t
t = .065 inch
P = 443/.25 = 1,772 psi
4 = 1,772 x 1.37/2 x .065 = 18,674 psi

AD = 18,674 x 1.37/29 x 108
AD .0008 ineh
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3.0 QUALIFICA."JN PROGRAM (CONTINUED)
3.7 Seismic Analysis (Continued,
3.7.3 Suprortive Calculations and/or Conclusions (Continued)

3.7.3.2 Effect of LOTA/MSLB on Float Clearance (Continued)

Total change in dicmeter due to LOCA or MSLB is:

+4

Aototal ="ﬂternpex'ature Dpressure=

ADyotal = .00438 + ,0008 = .0052 inch

The total change in diameter cue to a LOCA/MSLB wors -case condition is
within design tolerance and float travel will not be affe. ted. Therefore, during
the LOCA/MSLB, the float travel does not require testing. The float will be
fixed at the "1/2" position.

3.7.3.3 Definiticn of Submerged Versus Unsubmerged Test as Worst Case

A transmitter with a similar tube assembly was found to have a resonance of 33
Hz when the support distance was 89 inches. This finding, documented by
‘festing Laboratories, Inc., in their "Report of Seismic Test on XM-36490
Transmitter” was on an unsubmerged transmitter. The anticipated first mode
frequency for an unsubmerged transmitter is approximated as follows:

f; = /(L1/L2)% x 33

where,
L1 = 89
Ly = 96.875
then.
f, = (89/96.875) x 33 =29 Hz

Consecvatively consider a viriual mass of water equal to the water displaced by
tube.

For 1 1/4-inch diameter tube, weight of water per unii length (Wy).
nD2¥Y

Ww= 3

where Y = 0.0361 1b/in.3

Ww = .0443 Ib/in.
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3.0

3.7

3.7.3.3

3.7.3.4

QUALIFICATION PROGRAM (CONTINUED)

Seismic Analysis (Continued)

Supportive Caleulations and/or Conelusions (Continued)

Definition of Submerzed Versus Unsubmerged Test as Worst-Case (Continued)

Weight of tube Wt = .117 Ib/in.
Total Waight = W
W=Wr+Wy

W =.117 + .0443 = .1613 1b/in.

If the proposed test specimen is tested under water, the first mode frequency
would be approximately

f1 =/WT/W x 29

where W = total effective mass, i.e., weight of tube assembly plus virtual mass
of water.

Then f =,/117/.1613 x 29 = 25 Hz

Since the required response spectrum shows a higher response at 25 Hz than at
29 Hz, and to take into account the effective mass of the surrounding water, it is
recommended that a uniform mass equal to the weight of the water displaced by
the tube be added to the test unit. The uniform mass of 0.0443 pounds per inch
conservatively simulates the effective weight of the water and should be used on
both the transmitter and level switch which are to be tested simulating worst
case for either sut merged or unsubmerged conditions.

The Effect of Flange Versus Bracket Mounting

The vertical stiffness of the bracket mounting is compared with the vertical
stiffness of the flange mounting.

Bracket Stiffness

.
)
<
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QUALIFICATION PROGRAM (CONTINUED)

Seismic Analysis (Continued)

Supportive Caleulations and/or Conclusions {Continued)

The Effect of Flange Versus Brazket Mounting (Centinuec}

Bracket Stiffness (Continued)

A

y
IXX

lxx =

3.375 x .625 - 3.00 x .4375 = .797 in2
(3.375 x (.625)2 - 3.00 x (.4375)2)/(2 x .797) = .467
(3.375 x (.625)3 - 3.00 (.4375)3 - 3 x .797 x (.467)2)/3

0171 in.4 (.1098)

Vertical Stiffness for bracket (Ky)

Ky=12E/L3 =
Ky =12 x 29 x 106 x .0171/(3.375)3 = 1.547 x 105 Ib/in.

(9.9394 x 109)

Flange Stiffness

a =475
hs 625

B r i
" . . t = 9375
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QUALIFICATION PROGRAM (CONTINUED)

Seismic Analvsis (Continued)

Supportive Calculations and/or Coneclusions (Continued)

The Effect of Flange Versus Bra .et Mounting (Continued)

Flange Stif{ness (Continued)

Case 14, R. J. Roark, "Formulas for Stress and Strain,” 3rd Edition, p. 198

ForW=1
. ¥m2-1) (a2-62)(3m + 1) + (4a252)(m + 1)  (loge g)z]
4 Em?t{ (m=+1) (m-1)a2-b2) J
where,
m = reciprocal of poissons ratio = 1/v =1/0.3 = 3.33
m2 = (1/.3)2 = 11.11
(loge a/b)? = (loge 4.75/.625)2 = (2.0281)2 = 4.113
al = (4.75)2 = 22.56
b2 = (.625)2 =.3906
t3 = (.9375)3 = .8240
4 = 6.236 x 10~7
Ky = 1/A =1/6.236 x10~7 = 1.60 x 106

Natural Frequency

Where the estimated weight of the level transmitter is 24 pounds and the
estimated weight of the level switch 35 pounds, the natural frequency of the

flange mount is as follows:

Level Switeh Apolication:

f; = J/Kg/W/(2m)

where Ky = 1.60 x 108 1b/in.
g = 386.4 in./sec?
W=351b

f1 = = 669 Hz
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QUALIFICATION PROGRAM (CONTINUED)

Seismie Analvsis (Continued)

Supportive Calculations and/or Conclusions (Continued)

The Effect of a Single Versus a Double-E’bow Configuration of the J-Box
(Continued)

For 1" Schedule 108

Section Modulus (S) = .1150
Bending Stress fp

fp = 142.8/.1150 = 1,242 psi
For 302 cr 304 Stainless Steel

use 0.9 yield strength
0.9 x 30,000 = 27,000 psi

Then allowable horizontal acceleration (gH) becomes
gH = 27,000/1,242 = 21.73

Natural Frecuency

Conservatively consider 6 inches effective length of 1 inch Schedule 10 pipe.
Then bending stiffness (K) becomes

K = 3EV/L3

For I = 0.0765

K =3x29x108 x 0.0765/(6)3 =

K = 3.08 x 104 Ib/in.

f1 -'VW‘.! )

f; =/3.08 x 10% x 386.4/23.8/(27) = 112 Hz

Since the natural frequency is above 33 Hz, the J-box may be treated as a rigid
body with no amplitication transmitted to the stem assembly. This allows the J-
tox to be qualifiea oy static analysis. It then becomes necessary to test a stem
assembly for structural integrity and functional operation. Therefore, a J-box
with a single elbow maybe used for the test unit for seismic qualification.

WYLE LABORATORIES FORM 1109 2 Rev Oct 79

HMuntsville Facility |



GUALIFICATION PLAN35102-1

PAGE NO. _44

3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Conti:iued)

3.7.3 Supportive Caiculations and/or Cone’usions (Continued)

3.7.3.6 Definition of Worst-Case Level Switch for Test Specimen Selection

Lovel Switches 1.8-37761C and LS-57763C are structurally similar and have
identical components. The LS-57763C differs from the LS-57761C cniy in the
number of floats. The LS-37763C, with two (2) floats, has a larger rmass and
would, ther2‘ore, be a worst case for seismic testing. LS-57761C can, therefore,
be qualified by testing LS-57763C.
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> 3.6 QUALIFICATION PROGRAM (CONTINUED)
3.8 Design Basis Evenis 1
3.8.1 Seismic . ;

3.2.1.1 Mounting

3.8.1.1.1 Test Item Mounting and Orientation

A Level Transmitter (Type XM-£4852A), 108 1/2 inches high x 4 1/2 inches in
diameter; a Level Switch (Type LS-37763C), 33 inches high x 4 1/2 inches in
diameter; and a Modular Receiver (Type 36562), approximately 5 inches wide x 9
1/2 inches deep x 9 1/4 inches hi;., hereinafter called the test items, will be
attached to Wyle-fabricatec test fiv'ures, as shown in Figure 3. The test items
will then be placed on the Wyie Multiaxis Seismic Simulator Table such that the
bases of the fixtures will be flush with the top of the test table. The test items
will be initially oriented with one horizontal axis colinear with the longitudinal
axis of the table. For the second orientation, the test items will be rotated 90
degrees in the horizontal plane. The fixtures will be welded to the test ‘able in
each orientation. The mounting of the test itoms will simulate their in-service
mounting configurations as closely as practical. The effect of the uniform mass
of the displaced water on a submerged level transmitter or level switch must be
accounted for. A uniform mass of 0.0443 pounds/inch will be added to the
unsubmerged level transrn.itter and level switch to simulate the effect of the
displaced water.

3.8.1.2 Fxcitation

3.8.1.2.1 Simultaneous Biaxial Excitation

Each horizontal axis wiil be excited separately, but each one will be excited
simultaneously with the vertical axis (longitudina. simultaneously with vertical,
then lateral simultaneously with vertical).

3.8.1.2.2 Resonan:ze Search

A low-level (approximately 0.2 g) biaxial sine sweep from 1 to 40 Hz will be
performed in each test orientation to determine major resonances. The sweep
rate will be 2 octaves per minute. Transmissibility clots from the resonance
search tests will be included in the test report.

3.8.1.2.3 Random Multifrequency Tests

The test items will be subjected to 30-second duration biaxial multifrequency
random motion which will be amplitude controlled in 1/3-octave bandwidths
spaced 1/3 octave apart over the frequency range of 1 to 40 Hz. Two (2)
simultaneous, but independent, random signals will be used as the excitation to
|
|
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3.0 QUALIFICATION PROGRAM (CONTINUED)
3.8 Design Basis Events (Continued)
3.8.1 Seismic (Continued)
3.8.1.2 Excitation (Continued)

3.8.1.2.3 Random Multifrequencv Tests (Continued)

produce phase-incoherent horizontal and vertical motions. The amplitude of

each 1/3-octave bandwidth will be independently adjusted in each axis until the

Test Response Spectra (TRS) envelop the Required Response Spectra (RRS). The

resulting table motion will be anslvzed by a response spectrum analyzer at 5%

glamping and plotted at 1/3-octave intervals over the freque.cy range of 1 to 250
-

Five (5) Operating Basis Earthquake (OBE) tests, followed by - "e (1) Safe
Shut. swn Earthqueke (SSE) test, will be performed in both rhe front-to-
back/vertica! and the side-to-side/vertical orientations. The SSE KKS is shown
in Figure 4. The OBE RRS will be one-half the SSE RRS. It should be noted that
the SSE RRS exceeds the test machine limitations at the 1/3-octave frejuencies
below 5 Hz (see Figure 5). The SSE tests shall be performed to the machine
limitations at those frequencies.

3.8.1.2.4 Sine Beat Tests - Optional

In lieu of the random multifrequency tests described in Paragraph 3.8.1.2.3, the
test items may be subjected to biaxial sine beat tests at each 1/3 frequency from
1 to 33 Hz. The sine beat tests would consist of 10 oscillations per beat, 5 beats
per test f. *quency, with a 2-second pause between beats. The input acceleration
would be &: -i..own in Figure 6. The sine beat tests wc.ld be performed both in
phase and out of phase.

1

3.8.1.3 Instrumentation

3.8.1.3.1 Excitation Control

Horizontal and vertical control accelerometers will be mounted on the table at a
location near the base of the test items.

3.8.1.3.2 Specimen Response

Six (6) uniaxial piezo-electric accelerometers will be mounted on the test items
to monitor ~esponse to the seismic excitation. "lacement of these accelercme=-
ters will be as directed by the Transamerica Delaval, Inc., Technical Representa-
tive or the Wyle Project Engineer. FM tape and oscillograph recorders will
provide a record of each accelerometer’s response. TRS piots from the SSE tests
will be included in the test report.
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3.0

3.8
3.8.1
3.8.1.3

3.8.1.3.3

3.8.1.3.4

3.8.1.4

3.9

QUALIFICATION PROGRAM (CUNTINUED)

Design Basis Events (Continued)

Seismie (Continued)

Instrumentation (Continued)

Electrical Powering

Electrical power of 115 VAC ( + 3%), 60 Hz, single-phase, and 11 VDC ( + 1), 0.5
ampere resistive load, maximum, will be provided for operation of the test item
during the Seismic Test Program.

Electrical Monitoring

One (1) channel of electrical monitoring will be recorded on an oscillograph
recorder to monitor the electrical operation cf the test items. This channel will
be used to monitor the 4-20 milliampere cutput of the receiver.

Functional Tests

The Baseline Functional Tests of Paragraphs 3.1.2.2 and 3.1.2.3 will be
repeated.

Accident (LOCA/MSLE)

The level transmitter will be subjected for & period of 30 days to the
LOCA/MSLB accident eonditions of Figure 6 on a best-effort brsis. The l-year
accident duration has been shortened to 30 days by increasing the temperature.
The requirement of 1259F from the second day to 1 year is equivalent to 30 days
at 173°F, using Arrhenius theory and an activation energy of 0.94. The
composition of the chemical spray is as follows:

0 Boric Acid (.28 molar)

o Sodium Thiosulfate (.064 molar)

o Sodium Hydroxide (as required to make a pH of 11.0 maximum for the
first 2 hours of the test and 8.5 to 9.0 thereafter)

The chemical spray will be sprayed vertically downward at a rate of 0.15
(gal/min)/ft2 of area of the test chamber projected onto a horizontal plane.
Spray initiation will begin 120 seconds into the second ramp and continue for the
duration of the test.
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3.0 QUALIFICATION PROGRAM (CONTINUED)
3.6 Accider ‘'LOCA/MSLB) (Continued)
3.9.1 Test Item Mounting and Orientation

A Level Transmitter (Type XM-548524) shall be attached to a Wyle-fabricated
test fixture, utilizing mounting hardware supplied by the equipment supplier.
The transmitter shall be inserted into a Wyle LOCA chember. Penetrations will
be utilized along the LOCA chamber wall to allow for passage of the
Transamerica Delaval-supplied cable to the test specimen. The wiring shall be
such that the flex conduit e d will be exposed to the LOCA conditions. Al
penetrations shall be pottzd with Scotchcast 9 epoxy. The transmitter float
position shall be fixed throughout the duration of the LOTA Test at the "1/2"
position. The Level Transmitter shall be electrically connected to the Receiver
(Type RE-36362) during the test. The Receiver shall be at room ambient
conditions.

3.9.2 Instrumentation

The chamber pressure shall be measured with a pressure transducer in
combination with a pressure gauge. The temperature of the chamber shall be
measured through the use of three (3) thermocouples connected in parallel
located inside the LOCA chamber. The thermocouples will Le positioned along
the centerline of the chamber in such a way as to be within 2 inches of the test
specimen. Paralleling means taking an average of three (3) thermocouples so
that a single chamber temperature can be utilized for recording purposes. The
pH of the chemical spray will be recorded prior to each ramp anc on a daily basis
thereafter. The flow rate of the chemical spray will be recorded daily from a
flow meter. The chamber *- —~~erature and pressure will be recorded on &
datalogger at 30-minute inte tcept during ramps, when it will be operated
at its peak rate. The ¢ic . temperature will be continuously recorded
utilizing a pen chart recorder.

3.9.3 Electrical Powering

Electrical power of 115 VAC ( + 5%), 60 Hz, will be provided for operation of the
receiver module. The receiver module will be electrically connected to the level
transmitter for the duration of the test.
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3.0
3.9.5

3.10

3.11

QUALIFICATICN PROGRAM (CONTINUED)

Functional Test

The Functional Test of Paragraph 3.1.2.2 will L2 repeated.

Post-Test Inspection

Upon completion of the¢ qualification program, the equipment will be visually
inspected. The equipment will be disassembled to the extent necessary to
perform the inspection. The condition of the equipment will be recordec.

In-Process Inspection

The -ecords shali de checked for quality of performance after each test.

The test items shall be examined for possible damage follotving all severe tests,
such as at structural resonance. All important test effects shzll be logged.

Photographs shall Se taken of any noticeable physica! damage that may ocecur.

All instrumentation to be used in the perfoermance of this test program will be
calibrated in acrordance with Wyle Laboratories' Quality Assurance Policies and
Procedures Manual, which conforms to the applicable portions of ANSI N-45.2,
10 CFR 5" Appendix L, and Military Specification MIL-C-¢5t62A. Standards
used in performing all calibrations are traceable to the Nationa) Bureau of
Standards.
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TABLE 1. AGING MATRIX

Tiewm and Manufactarer

Hanufacturer's
Rat lnag
Environmental
and
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Service
Eoviron-
mental
Conditions

Haterlals

Activatlon
Eneryy
(ev)

Appilcatlion

323 Yransmitter, P/N XM-548%52,
Revision A, Bottuming Type, J-
Box Output, Bracket -Mounted Part
List 57738, Rev. C, Transwmitter,
Radiation, Type XM-54BS2

Stem Assembly, P/N
‘A" Dim. = 97 VW /N

kisio,

Stem Assembly, P/n
Length = 97 1/8¢

&3511

Tubing, Busic, P/N 26696
Bracket, P/N 35750
Adapter, P/H 43512

tnd Fiug, P/N 26693

Float Assembly, P/N 35560
Hemisphere, P/N 315561
Hemisphere, P/N 17826
Tube, Center, P/N 35562
Tubing, Basic, P/N 35564
Ring, Magnet, P/N 3556)

Magnet, P/N 14395

tyeler, P/N 30223

Indicatlion =901
olms/iuch = 15
Total resis-
tance = 1,335
Ohwg

Stainless
Steel

Alumlnum
Afnlco ¥

Brass

Hechanical

"

Aqling Bechonl sms
(IR

NAS = . Age
Sensitive

Vi /
Tempes atm e

NAS -Metal

"

Radlatlon

Gualit bt
Lite Goat

40 years
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TABLE 1. AGING MATRIX (CONTINUED Rat by Service
tavironment ol Environ- Activation
Eans and mental Energy 1w/ Qualtifivd
oy Tiem and Manufacturer Operational Conditions | Materlals hv? Application | femperature Radiation Life Goal
1.3 Switch Assembly, P/N 59141 Varlous, as Electronic 40 vrs.
follows: ((wo“cn' 9
1.3.1 P.C. Board, 97 V/2*, /N 26082 130°C {u.L.) G10 Epony/ 0.9% (vef 1) - 2.5x=x 10
' Glass (Ref 53)
1.3.2 Resistor (Quy: 89), P/m 32971C, | 150°C Storage TRW/IRC " NAS (Ref 3 &6 |1 x l0’
15 Ohws , i,/4W (1D-35337) RG-1/4 24) (Ret 28)
(Meets MIL-R-
10509)
1.3.3 Ductorseal, P/N 58954, Douglas 121°C Operatior -
Enginecering #7759 177°C inter-
mittent
1.3.3.0] wire, 18, P/ 46825 150°C (0.1.) EXAR-500 1.09 (Ref 29 " 2 x 107
Maveyg #721816, Legend 2 Cross-Linked (Ref 52)
Polymer
(Polyole
1.3.3.2] Potting Compound 205°C Epoxy (A.sme] 1.09 (Ref 49) lnsulation 9.5 x IO.
Epon 828) (Ref 28)
1.3.4 Resistor (Qty: 3), p/N 12981 150°C Storage TR/ IRC Electronic NAS (Ref ) & "
330 Olwns, 1740 (1D-35337) RG-1/4 Component 2h)
(Meets MIL-R- .
10509)
1.3.5 Switch (Quy: 92), P/N 28425 -55°C to 125°C Glass, " NAS -Metal
Gorcos MR J08-2 10 mibiion Rhod | um= Glass
cycles at A Plated Con-
tacts
lnel‘ulato
i.).6 Jumper Wive, 124, P/N 41721 i50°¢C Polyalkene 2.08 (Kynar) L Sx 10
Yellow, Raychem Spec. Kynar Coated | (Ref &3 (Ref 59)
th/0000-24
1.3.7 | O-Ring, 2-016, P/N 59159 90°C Contlnuou Neoprene 1.0k (Ref 29] Mechanical 2 A '06
120°C Inter- {“<f 53)
alttent
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AGLE ' AGING MATRIX (CONTINUED) jManulacturer’s
Rating Service
Fwvironmental Environ- Activation
and wenlal Eneigy
ltem and Hanufacturer Operational Condlitions | Materlals (»v:
Wire, Lo'ANG, P/N k1719, 150°C Polyaikene Insulation

Red, Black, and White,
Haychem Spec. 44/0111-22

J-Box Weldment, P, % 7688

J-Box (Rework), P/N 54843
J-Box (Basic), P/N 29884
Adapter, P/N 57689

tlbow (Rework), P/N 57691
Elbow (Basic), P/N 57690
Adapter, P/N 29888

Ground Lug, P/N 57758
Retalning Ring, P/N 58959
Adapter Assembly, P/N 39558
Adapter, P/N 36764

Condult Connector, P/N 39577
Nut, Hex, P/N 17308
Nameplate, P/N 27337
Lockwire, P/N 12009

Shock, Tubing, P/N 26543

90°C Cont inuous
120°C Inter-
mittent

Kynar (oated

Stainless
Steel

2.08 (Kynar)
(Ref Hl‘

1.04 (Ref 29)

Mechanical

NAS -

Al Necko nlsm,

ime/ Quatified
fewmporature Radiatlon Life Gaal
Useful to
Sn’
(Ref 59}
Metal
"
"
"
" 2 x IO‘
(Ref 53)
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TABLE 1. AGING MATRIX (CONTINUED)

Hanufacturer's

Aqlng Mechanl sws

Rat lng Service
Eovironmental Euviron- Activation

P and mental Energy Vime/

s, liem and Nanufacturar Operational Condlitlons | Haterlals {ev) Application femperature Radlatlon

Nl Butt Consector, P/N 51716 175°¢C 2 x 107

(Ref 28)

i Barre! Tin-Plated Connection HAS-Metal

Copper
1.10.2 | tnsulation Polyviny! 1.3 (Ref 50) | tnsutation 2 x 107
Chioride (Ref 28)
.12 Bracket, P/n 5768} Stalnless Mechanical | NAS-Metal
Steel
.13 Silicone Fluld, P/N 58956 260°C Dow #710 1.82 (Ref.35) - 2 x 10®
(Ref 36)
ik Loctite, P/N h0O49, 149°¢C Hethacrylate |2.09 (Ref 31) = 2 x loa
Pipe Sea an: WWV Cat. 71 (Ref 31)

115 0-Ring, #3-916, P/N 39157 30°C Cont inuous Neoprene 1.0% (Ref 29) - 2 x l()6
120°C Inter- (Ref 53)
il ttent

1.16 Screw, Wex-Head Cap, P/N 32309 Stainless " NAS-Meral

Steel

1.7 Flat Washer, P/N 32313 o "

118 | Locknut, Mex, P/N 57686 , . " "

.19 Shrinkable Tubling, P/* 5895) 150°C inter- | Raychem 1.29 (Ref 29) | Insulation 2 x |0’
mittent; 90°C WCSF-N {Ref 30)
cont inuous

1.20 Lockwasher, 1/4, P/N 46701 Stainless Mechanical | NAS-Hetal

€ ]

. wex
Terminal Lug, P/N 33285 Tin-Plated 1.19(Ref 50) | Connections 2 x 107
Copper/PVC Insulation {Ref 28)

Qualtitied
Lile Lol




Aglng Hechanl sws
Hanulacturer's

(ABLE 1. AGIN . ATRIX (CONTINUED) Rat Ing Service
Envirommental Environ- Activation
and wental Energy Hme/ Qualifivd
Iiem and Manulactures Opesation! Conditions | Materials (eV? App!lcation | Tewmperature Radiation Life Goal
r— S g o
Insulating Tube, P/N 59142 140°C (uL) Gl Epoxy/ 1.95 (Ref 1) Insulation 8.3 x 10
Glass (Ref 28)
9
Tubing (Basic), P/N 39571 Huo'c (ui) Gil Epoxy/ .95 (Ref 1) . 8.3 10
Glass (Ref 28)

-
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I=7015% "ON NVIe¢ NOILYII41TWND




Hanufacturer's

Aqlog Becbumi sms

TABLE 1. AGING MATRIX (COMYINUED)) Rat lay Service
Envitonmental Euvivon- Activation
Tiem and mental l”ur 1ime/ Qual 1 ied
™ Ttew and Manufacturar Operational Conditions | HMaterlals (ev Application | Temperature Radiat lon tile Goal
2.0 323 Transmitter, XM-5h053, Inches of Indl- W vr
XM-57737, Rev. E, Bottoming/XFR | cation = 66"
Typg, Bracket Mtd., J-Box Output | ohms/inch =
P/L 57737, Rev. D, Transmitter, 10 olms. Total
Radiation resistance =
650 ohms .
2.1 Stem Assembly, P/N 43510 Stalnless Mechanical NAS -Mctal
‘A' Dim. = J2 /2" Steel
0.0 Stem (Length 73 1/8"), P/N 43511 " o "
2.0.0.1] Tubing (Basic), 6', P/N 26696 - - -
2.0.2 Bracket, P/4 35/5%0 " " "
2:0:3 Adapter, P/N 43512 " ’ "
2.1.4 End Plug, P/N 26693 e - »
2.2 Float Asseably, P/N 35560
2:2.9 Hemisphere, P/N 35561 o » L
Lk 8 Tube, Center, P/N 35562 s " -
2.2.2.1] Tubing (Basic), P/N 315564 " " "
2.2.3 Ring, Magnet, P/N 35,63 Alunlnum " »
2.2.4 Magnet, P/N 14395 Alnlco ¥ " "
2.2.5 Eyelet, P/N 3022) Brass " "

"
v




Mem
e

2.}
2.3.1

2.3.2

3.8

TABLE 1. AGING MATRIX (CONTINUED

Hanufactuwrer's

Ajing Hechanl sms

Rating Service
Environmental Eoviron- Activatlon
and mental Energy VTiwe/ Qualifiea
Hem and Nanulfacturer Opcrational Conditions | Materlals l.v? Application | Temperatuie Radiation Life Goal
Switch Assembly, F/N 59143 Electronic
P.C. Board, P/N 26082 130°C Glo 0.94 (Ref 1) | Mechanical/ 9.5 x I()a
Length 73 1/2¢ Insulation (Ref 28)
Switch (Quy: 69), P/N 28425 125°¢C Glass, Electronic NAS-Glass/Meta
Reed Switch, Gordos MR708-2 10 million Rhodlum-Plzted
cycles at 1A Contacts

Resistor (Quy: 65), P/N 37240, 150°C TRW/ iRC - NAS (Ref 3) I x 10°
10 Ohws, 1/76W (TD-35337) RG-1/k(Keets (Ref 28)

HIL-R-10509)
Ductorseal, P/N 58954 Connection
Douglas Engineering Co. #7759
Wire, #1B, P/N 456825 150°C (w) EXAK-500 1.09 IRef 29‘ o 2 x lO’
Haveg #721816, Legend 2 Cross-Linked (Ref 52)

Polyolefin
Potting Compound 177°¢ Epoxy, Equiv.] '.09 (Ref 49)| Mechanical 9.5 x IO.

te Epon 828 (Ref 28)
Reslistor (Qtl: 3), P/N 3298) 150°¢C TRW/IRC Electronic NAS (Ref 3) I = lD’
330 Otwes, 174w (TD-35337) RG-1/h (Meets : (Ref 28)

MIL-R-10509)

Junper Wire #24 AVG,P/N 41721 150°C (Ref 59) Polyalkene 2.08(kynar) | Connection x IO.
Raychem Spec. &44/0111-24 W/Kynar Coai-]| (Ref 43) (hef &2)
Ing
0-Ring #2-016, P/N 59159 90°C Contlruous| Neoprene 1.04 (Ref 294 Mechanlcal 2 x lo‘
(10-39159) 120°C Inter- (Ref 53)

mittent
Wire, #22ANG, 7,/ 41719 150°¢C Polyalkene, 2.0R (Ref 43) Connection 2 x IO.
Red, White, Black, Green Kynar Coated (Ref &2)

Raychem Spec. 44/0111-22

vy UR 3508
1=Z01S% "ON NYTd NOILYDIS41TvND




wittent

'
B ¥ ' ¥ - i ] . ! Il
Manulfacturer's — LR hanlsms
TABLE 1. AGING MATRIX (CONTINUED) Rating Service
Enwvlronments i Envigon- Activatlon
b el mental Elnlry Viwe/ Gualified
L0 Ttem and Manufacturer Operational Conditions | Haterlals (ev Application | Temperature Radlation Life Gosl
2.4 J=Bor Meldment, P/N 57784 Stalnless fe _hanical NAS-Metal
S.zel
2.4, J-Box (Rework) P/N S4BAG " " y
Zﬁl ] J-Box (.‘5‘() '/” 29886 " " "
i.4.2 Adapter, P/N 57489 " " “
2.4.) Elbow (Rework) P/N 57691 “ " "
2.4.3.1 ] Elbow (Basic) P/n 57690 " " "
2.4 4 Adapter, P/n 29888 " " "
2.N5 Ground Lug, P/N 57758 " " "
2.5 Retaining Ring, P/N 58959 " " "
2.6 Adapter Assembly, P/N 39558 " " "
2.6.1 Adapter, P/N 36764 " " "
2.6.2 Condult Connector, P/N 39557 " " "
2.} Nut, Hex, P/N 17308 " “ "
2.8 Nameplate, P/N 27337 " " "
2.9 Lockwire, F/N 1200y " " "
6
2.10 Shock Tubiling, P/N 26534 90°C Contlnucus Neoprene 1.04 (Ref 29) " 2x 10
120°C Inter- (Ref 53)

Ch 33%¢
1=Z015% ON NYl¢ NOILYD141WND
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Manufacturer's Aqlng Hechanl sms
TABLE ). AGING MATRIX (CONTINUED) Rating Service
Environmentai Environ- Activatlon
= and mental Eneryy Viee/ Quatificd
Wer Item and Manulfacturer Operational Conditions Naterlals (ev.)‘ Application lewper ature Radlatlon Lile Goal
2.1 Butt Connector, P/N 51716 175%¢
Holllngsworth Fit No. 64070
0.1 Barrel Tin-filated Connection
Copper
2.1).2 Insulation Polyvinyl 1.39 (Ref 50)] tnsulation 2= |o’
Chloride (Ref 28)
2.12 Bracket, P/N 57681 Stainless Mechanlical NAS-Metal
Steal P
8 $
2.13 Silticone Fluld, P/N 58956 260°C 0ow F710 1.82 (Ref 15) . NAS Below 2 x 10 r
250°C (Ref 36) | (Ref 36) b
C
3
2.1 Loctite, P/N LOOLS 149°c Methaciylate | 2.09 (Ref 31) » 2 x lO‘ k.
Pipe Sealant, WV Cat, #7) (Ref 31) %
™
6 5%
2.15% U-Ring #3-916, P/N 33157 90°C Continuous Neoprene 1.0 (Ref 29) " 2 x 10 il
126°C Inter- (Ret Z3) 1 §
mittent .
i $
2.16 Screw, Hex-Head C.p, P/N 32309 Stalnliess - NAS-Metal -4
Steel " -
2.1) Washer, Flat, P/N 32313 » T -
.18 Locknut, Mex, P/N $7686 " - »
2.19 | Shrinkable Tublng, P/N 58957 150°C tntermit- Polyolefin | 1.29 (Ref 30)| tnsutation 2 x 10°
Raychem WCSF-N tent; 90°C con- (Ref 30)
tinwous
2.20 Lockwasher, 1/h, P/N 46)0) Stalnless Mechanlical »
Steel
P e —~— —~— gmsumn N



Hem
by

2.2

2.21.10

2.21.2

2.2

2.2)

2.23.1

Hanufacturer's

Aqlng Mechant sms

TABLE 1. AGING MATRIX (CONTINUED) Ratlng Service
Convironmental Envlyon- Activatlon
and mental Fueryy Viwe/ Qualificd
vtem and Maoufaciurer Operational Conditions | Materials ‘CV" Application femper atwe Radiatlon Lite Goal
Ductorseal, P/N 58954,
bouglas Enginecering Co. 17759
Wire, 218, P/N 46825 150°C £XAR-500 1.09 (Ref 29)] Mechanical/ 2 x 107
Haveg 721816, Legend 2 Cross-Llnked Insulation (Ref 52)
Yolymerlc
(Polyolefin)
Fotting Compound 177°¢c Epony (Equiv.’ 1.09 (Ref 49 o 9.5 x |o°
to Epon 828) (Ref 28)
Terminal Lug, 1/4, P/N 33285 175°¢C Tin-Plated 1.19 (Ref SO% Connect lon 2 x IOI
Hollingsworth, RAISOF Vinyl lnsul.
Insulating Tublng, P/N 391k2 140°c (uL) 611 Epoxy/ | 0.95 (Ref 1) | tnsulation 8.3 x 10°
Glass (n.* 28)
Tubing (Basic) P/ 39571 1%0°c (uL) " 0.95 (Ref 1) " 8.3 x 107
(Ref 28)

s
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Han factucer's

Aqlng Hechiand sms
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TABLE 1. AGING MATRIX (CONT(NUER) Rating Service
Environmental Enviro - Actlvation

five wid mental Energy Vime/ Gualitied
s Tiem and Manulaciurer Uperat lonal Conditions | Materlals (evi‘ Avplication | Tewper ature Radiation Life Goal
3.0 AM-54B54 Rev. A 323 Transmitter, | Indication = 66

Bottowing Type, J-Box Out put, Ohws/inch = 10

Bracket and Flange Mounted, Total resistanc,

Parts List 57745, Rev. D, = 650 ohms

Iransmitter Radiztion, v, e XN-

54854  (Also Drawing Mo,

XM-57745, Rev E).
3.1 Stem Assembly, P/N 57757, Stainlesy Mechanical NAS-Metal

AT DI, = 73 M/ Steel
3. Stem, P/N 45113, Length 73 7/16" " d . -

I.l - ’/~'l
3111 Tubing, Basic P/N 26696 o » =
3j.t.2 Flange, P/N 42067 - o i
302,01 Flange (Basic), P/N 44071 " o "
3.4:) End Plug, P/N 2669) » - t
3.2 Float Assembly, P/4 35560 " " -
3.3.5 Hemlisphere, /N 35561 " " "
3.2.0. 1| Hemisphere, P/N 17826 - " »
;.42 Tube, Center, P/K 35562 ™ " B
3.2.2.1| Tubing (Basic), P/N 35564 " " i
3-3.3 Ring, Magnet, P/N 35563 2 luminwn " N
3.2.4 MRagnet, P/N 14395 Allnco V " "
).2.5 Eyelet, P/N 30223 Brass » =

]
L —~—— — — — -



Hanufacturer's

Aglng Hechand sms

Qualifivd
Lifte Goad

TABLE 1. AGING MATRIX (CONTINVED) Rating Service
Enviromeental Environ- Act ivatlon
W and mental Energy e/
. fem and Manufacturur Operational Conditions | Materlals (ev? Application | lemperature Radlat lon
3.3 Switch Assesbly, P/N 59140 Electronic
3.3.0 | P C. Board (74*), P/N 26082 130°C GI0 tpoxy/ | 0.9% (Ref 1) - 2 x 10°
Glass (Ref 53)
3.0.2 | Resistor, (Quy: 65), P/x 37260 | 150°c TRW/ IRC NAS (Ref 36 | 1 x 10?
10 Ohms, 174w (T0-35337) RG-1/4 (Meers " 24) (Ref 28)
HIL-R-10509)
3.3.3 | Ductorseal, P/M 58954 MATERIALS SAME §S I1TEM 1.3.3
1.3.4 Resistor (Gty: 3), P/N 32961 150°C " " "
330 Ohws, 174w (T1D-35337)
3.3.5 Switch (Quy: 68), p/N 28425 125°¢C Glass, Rhodlwd- - NAS-Glass/
Gordos MRJ08-2 10 million cy. Plated Contacys Hetal
at IA
3.3.6 Jumper Wire, P/N 41)2} 150°¢C Polyalkene 2.09 (kynar) | connection Useful'(o
Raychem Spec. 4&70111-24 Kynar-Coated | (Ref 43 5 x 10
(Ref 59)
337 0-Ring 2-016, P/N 59159 90°C Contlnvous Neoprene 1.0h (Ref 29)] Nechanical 2 x 108
120°C inter- (Ref 53)
mittent '
3.3.8 Wire 122 AWG,P/N k119 156°¢C Polyalkene 2.08 (Kynar) | Connectlon Usefulalo
Raychem Spec. bbk/0111-22 Kynar-Coated | (Ref 43) 5 x 10
(Ref 59)
3.4 J-Box Weldment, P/N 576856 Stalnless Hechanlical NAS-Metal
Steel
3.4.10 J-Box, Rework, P/N 5484} " " "
3.4.0.1] J-Box (Basic), P/N 29884 " - "
3.4.2 Adapter, P/M 57689 “ - "
3.4.3 Elbow (Rework), P/N 5769) " " "

Ve
"ON NY'd NOILYDI41Tvmd
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34300
3.6k

J.65
3.5

3.6

3.6.1
3.6.2
37
3.8
3.9
J. 10

n

3. b

.n.2
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Nonuleciurer®s Agling Hechanl sms
TABLE i. AGING MATRIX (CONTINUED Rat Ing Sitvion
Environmental Enviyon- Activation
and mwental Ener gy Hime/ Gualified
ttem and Manufacturer Operational Condltlons Matsrilals {ev) Appllcat lon Temper ature Radlat lon Life Gual
Elbow (Basic), P/N 57690 Stainless Mechanical N s Metal
Steel
Adapter, P/N 29888 " " "
Ground Lug, P/N 57758 " " "
Shrinkable Tublng, P/K 58957 90°c Raychem WCSF-M 1.29 ( Ref 29) Insulat lon 2 x IO.
Cross-Linked ‘Ref 30)
Folyethy! :ne
Adapter Assembly, P/N 39558 Stalnless Mechanical -
Steel
Adapter, P/N 36764 i o -
Conduit Connecror, P/N 39557 " " - ¢
o
“ut. “Cl, '/“ l]lOB " " "
Nameplate, P/K 27337 " " "
Lockwire, P/N 12009 " " -
Shock Tubing, P/N 26534 90°C fontlnuous Neoprene 1.04 (Ref 29) " 2 = lo‘
120°C Inter- (Ref 53)
mittent
Putt Connector, P/N 51716 175%C
Terminal Tin-Plated Connection NAS -Mei al
Copper
Insulation Polyvinyl 1.39 (Ref 50)] tnsulation 2 x 107
Chilorlde (Ref 28)
e p—— g —— ——— ——— S N— Py ey Sy - . . \



Manufaciurer's

Agling Hechand see

Roting Service
TABLE 1. AGING MATRIX (CONTINUED Louvirommental Enviyon- Activatlon
$hein and wental Encigy Time/ Dualifled
Hes liem and Manufacturer Operational Conditlons | Materials (ev) Application | Temperature Radlation Life Gaal
3. 43 Bracket, P/N 5768} Stalnless Mechanlcal NAS /Metallic
Steel
.03 Silicone Fluld, P/N 58956 260°C Dow Corning 1.82 (Ref 35)) - :s lO‘
1710 (Re” 36)
3.0k Loctite, P/N LDOAY, Pipe 149°¢ Mcthacrylate |2.09 (Ref 31) » 2 x 108
Scalant, WV, Cat. #7i (Ref 31)
3.0 O-Ring, 13-916, P/N 319157 90°C Cont lnu- Heoprene 1.04 (Ref 29) - ? x lo6
ous; 120°C (Ref 53)
Intermitient
3. 16 Screw, Wex-Wead Cap, P/N 51877 Stalnless i NAS /Metalllc
Steel
3.0 Flat Washer, P/N 32313 " " -4
3. 18 Locknut, Hex, P/N 57686 " " "
3.9 Bracket Assembly, P/N 26685 " " "
3.19.) | Bracketr, P/N 26686 " " "
3.19.2 Clamp, P/N 26686 » " "
31.19.3 | tockwasher, P/N 14910 " " "
3.19 4 Bole, P/N 144986 " " "
3.20 Retalning Ring, P/l 36422 " " "
3.2 Lockwasher, 1/4, P/N 4600 " " "
J.22 Terminal Lug, P/N 33285, 175°C Tin 1.39Ref 50) o . 2 x m’
Hollingswior th RE150F Copper/PVC (Ref 28)
3.23 Retainiog Ring, P/N 58959, Stalnless L "
Waldes Kohlnoor Steel

Truarc #500%-75%

L9 "On 39vé
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TABLE 1. AGING MATRIX (CONTINUED) Manufaciurer's Aqlng Hechanl sms
Racing Service
Environmental Environ- Activation

e and wental Energy Vime/ Qualificd
hor Item and Hanufacturer Operational Conditions | Mateslals (ev) Application | lTemperature Radlatlon Lile Goal
b0 AM-57753 nev. D 323 fransmitter,] Indication=30"

XM54854 Bortoming Type, J-Box Ohms /Inch=4)}

Output, Bracket and Fiange

Mounted, P/L 57753, Rev. D,

Transeitter, Radiation, Type

No. XM-54B5k
L) Stem Assembly, P/N 57757 Stalnless Mechanical NAS -Metal

'A' Dim. = 37 I/ Steel
LT | Stem , P/H 45113, Length = " " "

)’ ’/'6“.'0' - ’/~u
1.2 Tubiny (Baslc) P/N 26696 " " "
%:43.3 Flange, P/N 42067 " " "
00300 Flange (Basic), P/N 44071 " " "
L End 'lug P/N 2“9] " " "
L2 Float Assembly, P/N 35560
L.2.) Hemlsphere, P/N 35561 " " "
h.2.2 Hemisphere, P/N 17826 " " "
b.2.3 Tube, Center, P/N 35562 " " "
h.2.4 Tubling (Basic), P/N 35564 " " "
4.2.5 Ring, Magnet, P/N 35563 Alum i num - "
h.2.6 :’JQHCI. P/N 'hlgs Ainlco V " “
4.2 Eyelet, P/H 30223 Brass . -

TR
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Aglivg Mechanl sms
Fanufacturer's
TABLE 1. AGING MATRIX (CONTINUED Rat lng Socnben
Coavivonmental Enviyon- Activation
Phii andd ment ! Eneiyy Viwe * Quatified
Mo Iem and Hanufacturer Opeiational Conditions MHaterials (ev) Applicat lon femper ature Radlat lon Life Goal
4.3 Switch Assembly, P/N 5914| Electronic
b.3.1 P.C. Board (38"), P/N 26082 130°C G10 Epoxy/ 0.94 (Ref 1) JHechanlcal/ 2.5 a lO,
slass Insulation (Ref 28)
§.3.2 Resisior, (Quy: 29), P/N 39168 150°¢C IRW/IRC Electronic HAS (Ref 3 & I x l()9
43 Ohws, 174w (T0-35337) Jre-174 24) (Ref 28)
4.3.3 Ductorseal, P/N 58954 MATERIALS SAME A4S ITEH 1.3.3
b.3. 4 Resistor (Quy: 3), P/N 32981, 150°¢ - \ " - o
330 Olws, 1/bW (1D-35337) 3
b.3.% Switch (Quy: 32), B/N 28425 125°C lass, " NAS-Glass/Meta e
Gordos MR 708-2 10 mi 1 lion Rhod | um- 5
cycles at 1A Plated Con~ o —
tacts Eg
o
h.3.6 Jumper Wire, P/N &1721, Raychem | 150°C Polyalkene 2.08 (Kynar) |Conuection uulul'lo 52
Seec. B470000-24 Kynar-Coated | (Ref &3 5x 10
(ref &2) 33
b3 0-Ring 2-016, P/N 59159 90°C Centlnuous thoorem Mechanical 1.04 (Ref 29) |2 x 10® \_5_;
120°C inter- (Ref 53) S
mittent =
4.3.8 | wire, #22 AWG, P/N 41719 150°C 'Polyalkcm 2.08 (Kynar) |Connection Usefulgto
Kaychem Spec. 44/0111-22 Kynar-Coated | (Ref &3 Sx 10
(Ref 42)
LY J-Box Weldment, P/N 57688 Stainless Mechar 'cal NAS -Metal
Steel
U] J-Box, Rework, P/N S4B4} ”» " -
.42 J-Box (Basic), P/N 29884 » - b
b.4.) Mdapuer, P/N 576L ” . -
Elbow (Rework) P/N 57691 » " n
‘ ——
—— — A—— _—y ’ )
| p— g e U — —— ——— Sm——— 1 nig ” — =
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TABLE |

Piewm and Nanulacturer

AGING MATRIX (CONTINUED)

Hanulactwmer's
Hat lng
Environmental
amld
Operational

Service
Euvigon-
mental
Condltlons

Haterlals

Activatlon
Eneigy

(ev)

Applicatlon

Aqlul Heo bl sms

Viwe/
FTewmper atuse

Elbow (Basic), P/N 57690

Adapter, P/N 29888

Grouwd Lug, P/¥ 57758
Shrinkable Tubing, P/H 58957
Adapter Assembly, P/N 39558
Adapi. -, P/N 36764

Condult Connector, P/N 39557
Nut, Hex, P/N 11308
Hameplate, P/N 27337
Lockwire, P/ 12009

Shock Tubing, P/N 26534

Butt Connector, P/N 51716

Barrel

insulation

Bracker, P/N 57681

Silicune Fluid, P/n 58956

Loctite, P/N 400Kh9

SAME AS ITEM ).

90°C Continvous
120°C Inter-
mittent

175°¢C

260°C

149°¢c

Stalnless
Steel

Tin-Plated
Copper

Polyvinyl
Chilorlde

Stalnless
Stee!

bow 1710

{Hethacrylate

1.0h (Ref 29)

1.39 (Ref 50)

1.82 (Ref 35

2.09 (Ref 31)

Mechanical

Insulation

Mechanical

Connect lon

Insulation

Mechanical

INAS -Metal

"

2-'0‘
(Ref 53)

2 x 107
(Ref 28)

x IO.

-‘Rcf 36)

2'x ",8

(Ref 31)

Radlation

Qualitica
Lile Gaal

"ON 307t
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Honulacturer's

TABLE 1. AGING MATRIX (CONTINUED) Rat lng Service
Environmental Environ- Activation
and wental Energy
Tiem and Manufacturer Operational Conditions | Materlals (evr Applicatlon

0-Ring Fi-916, P/N 39157 149°C Heoprene 1.04 (Ref 29)| Mechanical
Screw, Hex-Head Cap, P/N 51877 Stalnless "

Sieel
Flat Washer, P/N 32313 " "
Locknut, Mex, P/N 57686 " %
Bracket Assewbly, P/N 26685 ” Iy
Bracket, P/N 26686 " 4
Clamp, P/N 26686 " "
Lr kwasher, P/N 14911 " "
Bolt, P/N 14986 " "
Retaining Ring, P/N 36422 " =
Lockwasher, 1/4, P/N 46701 - -
Terminal Lug, P/N 13285 175%¢C Tin 1.39 (Ref 50)| Connection
Hol Hingsworth R&IS0F Copper /PVC
Retaining Ring, P/N 58959 Stainless Hechanical
Waldes Kohlnoor Steel
Truarc #5005-)%
Insulating Tube, P/N 59142 140°¢ Gl Epoxy/ 0.95 (Ref 1) | Insularion

Glass
Tube {Basic), P/N 39571 1ho°c " 0.95 (Ref 1) o

Aging Hechanl sms

Viwe/
lewmper ature

Radiatlon

NAS-Metal

N 006
(Ref 53)

2 x 107
(Ref 28)

9.5 x IO'

(Ref 28)
9.5 x IO.
(Ref 28)

Quaitlied
Life Laal

ON 30ve
1=221S% “ON NYId NOILY2I41T¥NY

el

L*___.__;____‘__A_‘__._—A_.;_—_M_A_L,—a_-#i B s T




Monufacturer's Aglng "c:l hanl sme,
TABLE 1. AGING MATRIX (CONTINUED) Ratlng Service
Eavironmental Environ- Fotlvation
ttom and mental Energy Vime/
™ Iem and Manufacturer Operational Comdlitions | Materials (ev) Applicatbun | lemperature Radlatlon

5.0 XM-54B56 Rev. A, 323 Transmitter, [ndication=66"

Yottoming Type, J-Box Output, thms / inch=20

Bracket and Flange Mounted, ﬂloul Reslistance

Parts List 57755, Rev. D, b+ 1,300 olwms .

Transmitter, Radiatlon, Type

xM-54854
5.1 Stem . ssembly, P/N 57757 Stainless Mechanical NAS-Metal

A Dim. = 73 174 Steel
5o 8.8 Stem, P/N 45113, Length =

,’ ’/'6", ‘B - ’/“u " " "
5.1.2 Tubing, Basic, P/N 26696 " " "
5.1.) Flange, P/N L2067 - " "
5.1.3.1 [Flange (Basic), P/N 4407} " " "
5. 0.4 tnd Plug, P/N 26693 " " "
5.2 tloat Assembly, P/H 35560
5. 2.0 IMemisphere, P/N 35561 | . ! " "
5.2.1.1 [Memtsphere, P/u 17826 ! " i " "

' 4

5.2.2 Tube, Center. v'N 35562 ) " ‘. " "
5.2.3  |rubing (Basic), P/N 35564 : " | “ "
5.2.4  [Ring, Magnet, P/N 35563 ‘A'\-lm- " "
5.2.5 Nagnet, P/N 14395 Alnlco Vv e "~
5.2.6 Eyeler, P/N 30223 Brass ' »

Yualitivd
Hite ool
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Alug Mechond sms

Hanuwlacturer's
TABLE 1. AGING MATRIX (COMTINUED) Rating Seivice
Environmental Eaviron- Activation
and mental Energy Ve / Quatified
Item and Kanufacturer Operational Conditions | Materlals (evr Apptlcas len lenmpes atme Radiatlon Life Gaal
Switch Assesbly, P/N 59141
P.C. Board (74"), P/N 26082 130°c G10 Epoxy/ 0.9% (wef 1) Mechanical/ 2.5 x 157
Glass Insulation (Ref 28)
Resistor (Qry: 65), P/N 44195 150°C Storage Y.t mng Electronic NAS (Ref 3 & I x l()9
20 Ohns, 1 4 (TD-35337) RG-1/4 24) (Ref 28)
Ductorseal SAME AS ITEM 1.3.)
Resistor (Quy: 3), P/N 32981 150°C Storage " " " ' x 107
330 Glwms, 1/rwW (TD-35337) (Ref 28)
Switch (Quy: 68), P/N 28425 125°¢C Glass, " NAS-Glass/
Gerdos MRJ0B-2 10 milllon Rhod | um- Metal
cycles at 1A Plated Con- »
tacts -
£
Jumper Wire, 124 AWG, P/N 41721 | 150°C Polyalkene 2.08 (kynar)] Counnec:‘on quul.to o
Yellow, Raychem Spec. k4/00101)-24 Kynar-Coated | (Ref H]; 5x 10 ~
(Ref 42) »
O-Ring 2-016, “/N 59159 90°C Cont Inuous Neoprene 1.0 (Ref ZQH Hechanical 2a IO‘
120°C Inter- (Ref 53)
mittent
Wire, #22 G, P/K k1719 150°¢C Polyalkene 2.08 (kynar)] Connection Usefulgto
Raychew Spec. Ah/0ti1-22 Kynar-Coated | (Ref h)‘ 5x 10
(Rer W2)
J-Nox Weldment, P/N 57688 Stainless Mechanlical NAS-Metal
Steel
J-Box, Rework, P/N ShB4) " “ "
J-Box (Basic), P/N 29884 o - "
Adiptcf, P/N s,“, " " "
Elbow (Rework), P/N 57691 | " o "
| 1 - &
———— — S — —— Py ) )
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Manufactuter's

TABLE 1. AGING MATRIX (CONTINUED) Rathng Service
Envircamental fuviron- Activat lon
and mental Ener gy Vime/
liem and Manafacturer Opevatltonal Conditions | Materlals (ev) Appllcation | lemperatine
t1bow (Baslc), P/N 57690 Stainless Mechanlcal NAS-Metal
g Steel
" L] "

Cdaprer, P/ 29888 '
Grousd Lug, P/N 57758 - i =
Shrinkable Tubing, P/8 58957 90°C Cross-Linked | 1.29 (Ref 30] Insulation

Haychem WCSF-N

Adapter Asseably, P/N 39558

Adapter, P/N 36764
Condult Connector, P/N 3955)
Nut, Hex, P/N 17308
Hameplate, P/N 27337
Lockwire, P/N 12009

shock “ubing, P/N 26534

Butt Connector, P/N 51716

Barr«l

Insulation

Bracket, P/N S7681

Sillcone Fluid, P/n 58956

120°C Inter-
mittent

175°C

260°C

90°C Continuous

Polyolefin

Stalnless
Steel

Neoprene

Tin-Plated
Copper

Poiyvinyl
Chloride

Stain'ess
Steel

Dow #710

1.04 (Ref 29)

1.82 (Ref 35

Mechanicaol

“"

Lonnect lon

1.39 (Ref 50} tnsulation

Mechanical

Agling Hechaol sms

2 x |0‘
(Ref 30)

2 x 006

(Ref 53)

2 x 107
(Ref 28)

2 x |0.

{Ref 36}

ON 29%e
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L - Aqlog Mechanl sms
TABLE 1. AGING MATRIX (c.wmuto%"‘""‘"‘“""' s B
Kt ing Service
Lovironmental Euviron- Activation
Sidn and wental Energy Vime/ Qualificd
e, [rem and Mannlfac tur or Operational Conditlons Natervials "‘Vg Application Fewperatme adlatlon Lite Laad
5.0k Ltoctite, P/N h00hY, Pipe Sealant J82°C Contlnuous Methacrylate 2.09 (Ref 3] Mechanico® P H)a
Wy tac. 171 149°C Inter- (Ref 31)
mittent
5. 1> C-Ring #3-916, P/N 39157 90°C Contlnuous Neoprenc 1.0k (Ref 20 L 2 x lo6
120°C inter- (Ref 53)
mittent
S. 4o Screw, Hex-Head Cap, P/n 51877 S_ainless o NAS -Metal
Steel
5.17 Flat Washes, P/N 32313 » " ”
5.18 Locknut, P/N 57686 " " "
3.19 Bracket Assembly, P/N 26685 » ” -
5.19.1 | Bracket, P/N 26687 " “ "
5.19.2 | Clamp,P/N 26686 " " "
5.19.3 | tockwasler, P/N 14911 o " "
5.19.4 Boit, F/N 14986 " " )
5.20 Retaining Riag, P/N 36422 f " " ”
5.21 Lockwasher, 174, P/N 46701 " " "
5.22 | Ve winal Log, P/N 23285 175°¢ Tin-®lated | 1.39 (Ref 50| Insulation X 2 x 107
Copper /PVC (Ref 28)
5.2) Retaining Ring, P/N 58959 Stainless Mechan! :al NAS-Hetal
Steel
5.24 | insulating Tube, P/N 59142 140°¢ il Epoxy. | 0.95 (Rei 1)| Erectrenic 9.5 x 10°
Glass Component (Ret 1)
5.28.1 ! Tubing (Basic). ¥/N 39571 150°¢C - 0.95 (Ref ') ' 9.5 x '00
(Ref 1)
‘. \
S
: - s s '
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TABLE 1. AGING MATRIX ([ONHNUL'“"“'.C“".’.' Aging Mechanl sms
Ratling Sorvice
invironmental “nviron- Activation

tiem and mental Energy | Yime/ Qualified
" ftem and Manufactlurer Operational Cenditions Hatarials (ev) Application Temperature Radlation tife Goal
6.0 L>-577510

cevel Swiich

Bracket Mtd. J/Box Output

5.%. Round 7loat
6.1 Stem Ass_ ubly Lam Stainless Mechanical Metal, NAS

A ab7-1/8", B=0, C= kl-3/4" Steel
6.1.1 Sten L7406 " " e

|A = hB-1/8 8 = 0, C ~ 42-3/16"

6.1.2 Tubing (Basic) 26696 " " "
6.1.2 tnd Plug 26693 » " "
6.4 Bracket 35750 . " "
6.1.5 Adapter 43512 - " %
6.i.6 Retelning Ring 36427 b “ *
6.2 Float Assembly 35160 " " "
5.2 Hemisphers 3556' " " o
6.2.2 tlemlsphere 17826 " " "
6.2.3 Tube, Center 35562 - = "
6.2.4 Tubing (Basic) 35564 " “ "
6.2.5 Ring, Maanet 35563 Aluminum " .
6.2.6 Hagnet 14395 Alnlco V " .
6.2.7 Eyelet 30223 Brass " "

1=2015% “ON N¥Y¢ NOILYII31Tvnd
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TABLL 1. AGING MATRIX (CONTINVED M Hanulacturer's thing Mechani sms
Rat lng Service
Environmental Envicon- Acilvation
Shnn wnd mental Energy Lime/ Dualifjey
T e and Manufacturer Operational Condlit lons Hateslals {ev) Applicatlon femper ature Radlation Life Goat
6.3 Switch Ascembly, P/N 59159
6.3.1 | P.c. Board, P/N 26082 130°C G0 Epoxy/ | 0.9% (Ref 1)| Mechanical/ 2.5 » 07
Glas: Insulation (Ref 28)
Laminite
6.3.2 Switch, P/N 28243 50 million Glass-Sealed NAS
Hamlin, Inc., DRT-DTH (Mod.) cycles Reed Switch
125°C SPOT
6.3.3 | 0-Ring, 2-0i6, P/N 59159 149°¢ Neoprene 1.00 (Ref 79 Mechani:al .5 x ‘o’ ‘
(1139159) (Ref 23) 2
6.3.4 | ductorseal, P/N 58954 SAME AS ITEN 1.).) " :
3
6.3.5 | Wire, #22a%, P/N 41719 SAME AS 1TEM 1.).8 ”.
6.4 J-Box Weldment, P/N 57688 Stainless Insulation NAS-Metal :;
Steel Hechar'cal 39
6.4.1 | J-Box (Rework), P/N 5484} » " . 8l
6.4.2 | J-Box (Basic), P/N 29884 " " . &
©
6.4.3 | Adaprer, P/N 57689 " " " v
6.4.4 Elbow (Rework), P/N 57691 " ~ "
6.4.5 Elbow (Basic), P/N 57690 " * "
6.4.6 Adapter, P/N 29888 " " »
6.4.7 Ground Lug, P/N 57758 " " "
6.5 Shrinkable Tublng, P/NSB8957 90°c Cross-Linked | 1.29 ‘Ref 30} Insulation 2 x |0.
Raychem WCFS-N Polyolefin (Ref 30)
— — e e~
— —e——— m ‘r. res |
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Hanufacturer's

Avclng Heo bl sms

—

TABLE 1. AGING MATRIX (CONTI®WED)] Hat b Seivice
tnvironmental Favivon- Activatlon
and wengal Energy Vine/ Goalilivd
Boewm and BNaeulacivrnr Operatlonal Conditions | Materials (ev) Apptication | Tempwsatuie Radlatlon tite Goal
Adapter Assembly, P/N 39558 Stalnless Hechanlcal NAS-Metal
Stec)

Adapter, P/N 36754 " e »

Condult Connector, P/N 319557 " " o

Nut, Mex, P/N 12308 " ' o -

Nameplate, P/N 2733) " " "

Lock Wire, P/N 12009 e s "

Shock Tubing, P/N 26534 90°C Cont lnuous Neoprens 1.04 (Ref 29! tnsulation 7 x 10®
120°C Inces - : (Ref 53)
wlttent

Butt Connector, P/N 51716 175%C Insulation

Hollingsworth FIT No. 84070

Barrel Tin-Plated Tonoectlon

Copper
Insulation Polyviavl 1. 38(Ref 50)] tnsulation 2 x 10’
fhloride / {Ref 28)
Bracket, P/N 57681 Stainless Kechanical NAS-Metal :
Stezl 8
1.82 (%ef 35 " 2x 10
Silicone Fluid, P/N 58956 260°C Silicone (Ref 36)
Fluld Dow
Corning #710

Loctite, P/N LOOAL9, Pipe Sealant,] 149°C Hethacrylats | 2.09 {Rei 31} Mechanica) 2 x oo°

HVV Cat. #7) (Ref 31)

0-Ring, P/N 39517 90°C Cont i nuous Neoprene 1.OW(ReF 29)} Hechanical 2 x IOL

23-916 (12-39159) 120°C torer- (Ref 28)
mitient

1vS121wm
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TABLE 1. AGING MAIRIX (CONTINUED)

Hanuflacturer's

Aqbng Mechivil sms
—

Rating Servi_e
covironmental Eovivon- Activation
and wental Energy Vime/ G bified
Item and Hanufacturer Operational Condlitions | Materials (ev) Applicatlon femper aline Radlatlon Lile Goal
Screw, Mex-lead Cap, P/N 51877 Stainiess Mechanical NAS-Metal
Steel
"
Flat Washer, P/N 3231} » ”
Locknut, Hex, P/N 57686 " " -
“
Retaining Ring, P/N 36422 " »
Lockwasher, 174" P/N 46701 i o
Terminal Lug, /W', P/N 13285 175°¢ Tin-Plated 1.39 (Ref 50] Connection 2 x IO’
Copper /PVC (Ref 28)
Retalnlog Ring, P/N 58959 Stalnless Mechanical NAS -Metal
Sieel
Insulating Tube, P/N 59393 140°¢ Gl Epoxy/ 0.95(Ref 1) { Insuiation 8.3 x IO9
Glass (Ref 28)

‘i 2V

ve
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ftem
o

1.0

(ABLE 1. AGING MATRIX (COw/INUED)

ftem and Hanufactuwrer

Hanufacturer's
Rat by
Eiwvlvronmental
and
Operational

Service
EvviFon-
mentel
Conditions

Materials

A itvation
Enecyy
(ev)

Applicailon

femperature

Aglng Hechanlsms

Vime/
Radla

lon

DQuatitied
tile Lol

Level Switch, LS-577638, Bracket
Houted, J-Box Outpuot

Stem Assembly, P/N L3771

A= b7 /8% B=0; C= &1 /¥,
L= 8

Stem, P/N 47406, A = A8 1/

B =0, C=Hh2 3/ b=

9 316"

Tubing (Basic), P/N 26696

End Plug, P/N 2669)

bracket, °/N 35750
Adapter, P/N 43512
Retaining Ring, N 3642}
Float Assembly, P/N 35560
Hemisphere, P/N 35561
Hemisphore, P/N 17826
Tube, Center, P/N 35562
Tubing (Ba<ic), P/N 35564
Ring, Magnet, P/N 35563
Bagnet, P/N 14395

Eyelet, P/N 30223

Stalnless
Steel

Alumi num
Ainlco ¥

Brass

Machanlcal

NAS

~Me.al

—

-
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Aglng Hechonl sms
Hanulacturer's
TABLE |, AGING HATRIX (CONTINUED) Ratlng Service
Eovivonmental Envivon- Activation
and wental Energy Viwe/ Qualified
ttew and Manulacturer Operational Conditions Hateriais (ev? Application femperature Radiaclon Lile Goal
Switch Assembly, P/F 59195
P.C. Board, P/N 26082 130°c G10 Epoxy/ 0.54 (Ref 1)] Mechanlcal/ 2.5 l()9
Glass Insulation (Ref 53)
Laminava {
|
Switch, P/N 28243, Wamlin, Inc., :
OKT-DIN (Mod.) 50 mitllon Glass-Scaled " NAS
cycles, 125°C Reed Switch
0-Ring, 2-016, P/ 59159 120°C Cont inuou Neoprene 1.04(Ref 29)] Mechanical 2 x IOS e
(TD-39159) 90°C Inter- (Ref 53) f
mlttent -
o
Ductorseal, P/N 58954 SAHE AS ITEM |, A
°—
» O
Wire, F22AWG, P/N L1718 150°¢ Irradiated 2.08 (K(ﬂal’) Con =« tOr Uu!ulalo =
Cross-Linked | ‘uaf 43 S x 0 ..
Polyolefin (Ref 39) 9'{:
Kyrar-Coated »5
o
J-Box Weldwent, P/N 57688 Stainless Hechanical NAS-Metal &
Steel <
b
J-Box (Rework), P/~ "4B4} o " ” X
J-Box (Basic), P/u 29884 - " -
Adapter, P/N 57689 “" " "
Elbow (Rework), P/N 57691 " . w
Elbow (Basic) ,P/N 57690 s " -
Adapcer, P/N 29888 ” - -
Ground Lug, P/N 57158 o " o
8
Shrinkable Tubing, P/N 58957 Cross-Linked | 1.29(Ref 29)] Insulation 2 x'0
Raychem WCSF-N 90°¢ Polyolefin (Ref 30)



7.2

TABLE 1. AGING MATRIX (CONTINUED)

Frew and Manefacturer

Hanufacturer's
Fating

ﬂlnvhmmucu(al
and

Operatlonal

Service
Eonviron-
wental
Conditlons

Fnervay

Materlais (ev)

Activation

Application

Adapter % ,sembly, P/N 39558

Adapter, P/N 36764

Condult Connector, P/N 39557

Nut, Hex, P/N 17308
Hamcplate, P/N 27337
Lockwire, P/N 12004

Shock Tubing, P/N 2653%

Butt Connector, P/N 51716
Barrel
Insulation

Bracket, P/N 57681

Sillicone Fluld, P/N 58956

toctite, P/N L0049

0-Ring #3-916, P/N 39157
(Tv-3959)

90°C Cont lnuous
120°C Inter-
mittent

175°C

260°¢C

149°¢

90°C Cont I nuous
120°C Inter-
mittent

Stainless
Steel

Neoprene

Tin-P'ated
Copper

Polyviayl
Chloride

Stalnless
Steel

Stiicone Fluj

Dow Corning | 1.82 (Ref35)
1710 .

Methacrylate | 2.09 (Ref 31)
Neoprene 1.04 (Ref 29)

1.04 (Ref 29)

1.39 (Ref 50)

Mechanical

Connector

Insulation

Mechanical

Aqlag Hechanl sms

1 hoer/
femperature Radlation
NAS-Metal
 F IO6
(Ref 53)
NAS -Mectal
2 x lO’
(Ref 28)
NAS-Metal
2 x |o°
(Ref 36)
2 x |0s
(Ref 31)
2 x l()6
(Ref 53)

i -

Qualificd
i ”!' Goral
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Manulaciurer's Moy Nr; e
TABLE 1. AGING MATRIX (CONTINUED) Rat lng Service
Envirommental Environ- Activation
S and mental tonergy Viwe/ Qualificd
oo Hew and Manufac urer Operational Conditions | .atersals fev) Application | Temperature Radiat lon Lile Gual
1.16 Screw, Hex-Nead Cap, P/N 51877 Sul?lcss Mechanical NAS-Mctal
Stee
1.17 fFlat Washer, P/N 32313 " " "
7.18 Locknut Mex, P/N 52686 . » -
7.19 Retaining Ring, P/N 36422 " " »
1.20 Lockwasher, /4" P/N 46701 » - »
~
1.21 Terminal iug, /4, P/N 33285 175°C Tin-Plated 1.39 (Ref. 5" Insulation 2 x IO7 g
Hol Linaswor th R 1SOF Copper /PVC (Ref 28) -
1.22 R alning Ring, P/N 58959 Stainless kechanical NAS-Metal $
Steel .
1.23 | tnsulating Tube, P/N 59393 140°C Gl Epoxy/ | 0.95 (Ref 1) | Electronic 8.3 x 107 5S
Glass Component (Ref 28) &
23
w &
-y
s
v
c
-~
L
1 s L
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¢ . A Care LJ

NAS = NOT AGE SENSITIVE

o

Ttem
o

TABLE J. A& NG MAIRIX “.0“”“0(!; Aglng Mechandsms
Manufaciurer's
Ratlng Service
Envirommental Environ- Activation
and mental Encrgy Time/ Qualiflied
tiem and Ranufacturer Operatlonal Conditions | Materlals {ev) Application | Temperature Radlation Life Goal
Modular Recclver with & to 20 mAjOperation 0 to
Converter and KX-2"1 Meter, Type]50°C
HE- 30462, Drawing No. RF-57759R
with Parts List 577598,
Transamcrica Delaval  inc.,
Gews Scnsors Division
sox, P/N L0430 Steel fechanlcal NAS-Metal
Cover Assembly, P/N 40927
Cover, P/N 31406 Steel NAS-Metral
Shock Cushion, P/N 40827 30°C Contlinuous Heoprene 1.04 (Ref 29) Mechanical 2 x |06
120°C Inter- (Ref 53)
wlttent
Adhesive, P/N 33729, USKE Corp., |82°C (93°C Vighy Neoprene 1.04 (Ref 29) plechanical 2 x !06
Bostin #1142 load) (Ref 53)
Gasket, Cover, P/N 31407 90°C Cont lnuous Jeoprene 1.04 (Ref 29) prechanical 2 x lO6
120°C Inter- (Ref 53)
wittent
Gasket, Tover, P/N LoU2B 90°C Cont inuous [Neoprene 1.04 (Ref 29) Jrechanical 2 x !0‘
120°C Inter- (Ref 53)
mittent
Meter, P/N 15032, Westinghouse, |-40°C to 70°C Unknown Assume 0.8 Electronic
KX-2h1, 250  Scale 0-200 microamp Comanent
oo
Meter, Face, Blank, ¢, 16038 Alumi num Mechanical NAS-Nctal
i

S§ ON 20v¢
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. Aqlng Mechanl sms
TARLE 1. AGING MATRIX (CONTINuED)|Manulacturer®s L B
Rating Service
Envirommental Eaviron- Activation
$demm and mental Eneigy - Hhwe/ Qualilicd
Her fiewm and Manulacturer Operational Conditions | Naterials ‘I'Vr Applicatlon femperatwme Radlailon tite Gl
8.4 Gasket, M=ter, P/N 28736 90°C Cont Inuous Neoprene 1.04 (Ref 29)H Mechanical - IO6
120°C Inter- (Ref 53)
pul L tent
8.5 Power Light, P/N 37075,
Littlefuse 1930 L34R-794CN
4.5.1 Body 150°C (uL) Phenolic 1.81 (Ref.63] Insulation 2.7 x l06
> (Ref 53)
8.5.2 Lens 1s*c (w) Lexan 141 1.17 (Ref 45)] Mechanical b3 x l06
(Ref 53)
8.6 Lawp, P/N 36843, Sylvanla 1o°c Glass/Metal Electronic NAS-Glass/
Type 120M8 Component Metal
8.7 Fuse Holder, ' Ampe. - P/NISLE}
8.7.1 | Parts, Holded 130°C fuL) Dlaliyl 2.17 (Ref 48) Insulation ) x 108
Phthalate (Ref 58)
»
_— o —— ~—— : — - rr—
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[ABLE 1. AGING MATRIX (CONTINUED) |Manufacturer’s fping Woloniees
Rat Ing Service
tovironmental Environ- Activation
and wental Eneryy 1ime/
ttem and Manufacturar Operat lonal Condlitions | Materlals (ev) Applicatlon Temper ature Radlation
Tesminal, Side Brass Electro Conncction NAS -Metal
Yin-Plated
Terminal, End Brass Electro Connection NAS-Metal
Tinned
Seal, O-Ring 105°C () Silicone 1.73 (Ref 29§ Mechanical 5.3 % IO‘
Rubber (Ref 53)
Per 12-R-165
Fuse, | Ampere, P/N 15483
Bussman, MEO-250V, | Ampers
Unknown 6
Tube Melamlne Assume 0.8 Insulation 7.4 x {0
(Ref 53)
End Caps Brass Connection NAS-Mctal
Harness Assembly, P/N k0526
Toggle Switch 3PDT, P/N 15709 85°¢C
Cutler-Hanmer 77670K6 10,000 Cycles
Electrical
Hous ing 150°C (uL) GP Phenollc 1.81 (Ref.63) Electrical/ 3 x l()6
4schanlical (Ref 53)
Scal 105°C (uL) Sillicone 1.73 (Ref 29] Mechanical 1.3 = |06
Rubber (Ref 53)
“rmtacts Silver to Connection NAS-Metal
Sliver
Terminals Tin-Dipped Connection NAS-Metal

Metal Alloy

L8 "ON 20ve
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TABLE 1. AGING MATRIX (CONTINULY

Hanulactmer's

Aglng Nechumi s

Rat ing Service
Envivonmental Environ Activation
- and wental Eneryy Flme/ Quatiticd
he Ttew and Manufacturer Operational Conditions | Materlals (evr Application Temper ature Radlation Life Goat
8.9.2 Transformer, P/N 37031 IS5V Primary
Douglas Randall, MIL-T-27C/R 26V Secondary
105°C Operaing
Unknown 6
8.9.2 Magnet Wire 105°C Polyurethane | Assume 0.8 Insulation 8.7 x 10
(Ref 53)
8.9.2.2 | Leads, #22AWG 105°¢ Polyvinyl 1.39 (Ref 24 tnsulation 2 x 10’
Chlorlde (Ref 28)
4.9.2. Spacer 1s*c (o) Phenolic- 0.84 (Ref 1) | Insulation 7 x lo6
Linen (Ref 53)
8.9.2.§ Laminate, National Lamination Steel NAS-Metal
Company, EI-]5, 266a MI9
8.9.2. Paper 105°L (o) Krafy Paper 2.0k (Ref &LOJ Insulation 2.7 x IO‘
(Ref 53)
8.9.2.6 | Tape, M 475 130°C (M) Hyiar 1.53 (Ret 40) | tnsutation 0.4 x 10°
(Ref 53)
Unknown 6
$.9.2. Varnish, Acme 1150 150°C Phenollc Assume 0.8 Insulation Ix 1o
(Ref 53)
8.9.2. Glass Cloth, 3M 42} 130°C (M) Glass Cloth Insulation NAS-Glass
8.9.3 iransformer, P/N 409038 105°C (Triad)
Iriad Type F-94X
4.9.3. Outer Cover 105°C (Per Cellulose 2.17(Ref 40) | tnsulation 2.7 x IO‘
Triad) Acetate (Ref 53)
8.9.3. Outer Covur 105°C (uL) Kraft Paper 2.04(Ref 40) | tnsulatlon 2.7 x 10®
(Ref 53)
8.9.3. Insulation from Primary 105°C (Per Cellulose 2.17(Ref 40) | tnsulation 2.7 x lo‘
Triad) Acetate (Ref 53)
— e JRerm— Al wamies 1 0
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1 Aqlig Hechand sms
TABLE !. AGING MATRIX (CONTnuED |Ha urer's
Rating Service
Eovironmental Environ- Acrivatilon
e and mental fneryy Vime/ Qualificd
e liem and Manufacturer Operational Conditions | Materials (ev‘f Application Temperature Radlation Lile Goal
8.9.3.4] inslation, Primary to Secondary] 105°C (Per Cellulose 2.17 (Ref 40) | tnsulation 2.7 x IO6
Triad) Acctate (Ref 53)
Glassine 2.04 (Ref 40) | tnsutation 2.7 » 10°
¢ (Ref 53)
8.9.3.5] Coll Wire 150°C (Per Copper 1.53 (Ref 54) | Conductor 5 x los
Iriad) Varnish; Insulation (kef 53)
Polyester
8.9.4 Potentiometer, 2.5K, P/N 25945 120°C (Derated)] Meets MIL-R-
1D-33910, Rev. C 94
ALTERNATE SOURCES:
B.9.4.1 ] Allen Bradley JAIE04OS252 A 100,000 Cycles Conduct lve lectronic NAS (Ref 3) I = 10
W/0 Load Plastic- (Ref 28)
Carbon
8.9.4.2 | Clarostat Series 380 e o g " -
8.9.5 Wire, F22AWG, P/N 11017 200°C Teflon Jacket] .69 (Ref 37) " 1.7 x ll)~
MIL-W-16878, Type € (Ref 58)
8.10 Bracket Assembly, P/N 40911 Varlous as
follows:
8.10.1 Bracker, P/N LOU2S Steel Mechanlce NAS-Metal
8.10.2 Socket, V1-Pin, P/N 31431 Varlous
Amphenol J77-mIPLY
8.10.2. ) Contects Luballoy Electronic NAS -Metal
U.IO.Z.{ Hous Ing 150°C () Phenollic 1,20 (Ref.63] Insulation I x |06
(Assume GP) (Ref 531)
— - —
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Ranulactwrer's Aaing Hechanl sms
TABLE 1. AGING MATRIX (CONTINUED) Rat Ing —
Eovirommental Favigon- Actlvation
Hewm and mental Eneray Time/ Qualifiod
_ B Ftem and Manulacturer Operational Condlitions | Materials (ev) Application | lewperature Radlat lon Life Goal
8.10.3 Socket, Power Supply, P/N 31417 Varlous
Amphenol #77-Hir-8
8.10.3. 1] Nousing 150°¢C () Phenolic 1.8% (Ref.33) | Insulation 3 x l()6
(Assume GP) (Ref 53)
8.10.3./ Contacts Luballoy NAS-Metal
8.10.% Screw, Pan-Head, P/N 30801 Stainless Hechanical NAS -Metal
16-32 Steel
€
6.10.5 Lock Washer, P/N 28681 o o -
by
7 10,6 Nut, Hex-Head, P/N 30803 ” - e =
06-32 »
6 » o
8.10.7 Growmet, P/N 40826 90°C Cont lnuous Neoprene 1.04 (Ref 29) s 2 x 10 a=
! 120°C Inter- (Ref 53) z e
! mittent =
w =
8.10 8 Label, Parts, P/N 36832 Alumil num b NAS -Metal g
=
8 i0.9 Wire, F22ANG, P/N 110117 200°C Teflon Jacket]1.69 (Ref 37) | insuiation B2 & |0~ -
HIL-W- 16878, Type £ (Ref 58) 2
. '
8.10.10 ] Cavie Tie, P/N 31097 65°c (uL w/o Nylon 0.85 (Ref 2) | Mechanical 8.6 x los
Inpact) (Ref 53)
o Insulating Tubing, P/N 40012 155°C Acrylic/ 2.84 (Ref 35) | 1nsulation 8.2 x l()s
Varglas F-C-1, Size 9 Glass (Ref 53)
.




Manufacturer's [ Mulng Hechanlsms
TABLE 1. AGING MATRIX (CONTINUED) Satlne
tnvironmental Activation
amd Energy Vime/ Juatified
Htem and Manufacturer Operational Haterlals lev) Application | Tempesature Radlatlan Lile Lol
Teiminal Strip Assembly Various
F/N 34266
Terminal Strip, 9-Pin,
P/N 19563, TRW-Cinch “Jones',
Type 2009
Insulator 130°¢ () Phenollic, XPCl).06 (Ref 1) tnsulation 2.7 x l05
(Ref 53)

Terminal Pre-Tlnned Connection NAS-Metal

Brass
Resistor, 22.1K, P/N 3184} 60°C Operation Hetal Film Electronic NAS (Ref 3) I % IO9
THW CLB 170°C Derated (Meers MIL-R- (Ref 28)

10509)
Reslistor, 330 Olm, P/N 91331 70°C Full Powe: Carbon Compo- Electronic NAS (Ref 3) I » l()9
Hot Molded, Fixed, Compusition [150°C Derated sition (Meets (Ref 28)
Allen Bradley Style RCO7 HIL-R-11)
Capacitor, 60 wf, P/N 22791 H5°C, '™ VDL TFE Seal Electronic HAS (Ref 3) 8.2 x l0.
Sprague, CLOSBIGOOMPE Porous Sin- (Ref 60 -

tered Tantaluf fable VI)
Wive, #22AMG SAKE AS 1TEM 9. Connectlon
Screw, Flat-tead, P/N 3246} Stalnless hechanical NAS-Mctal
#6-32 x 172 o $taal
Mameplate, Gewms P/N 36826 Aluminum Nameplate NAS-Metal
Insulating Yubing, P/N §9427 8o°c Pclyvinyl 1.39 (Ref 50) | tnsulation 2 x 'u)’
Syntholvar, Varflex Corp. Chloride (Ref 79)

MIL-1- 7444 or MIL-1-631, Grade A

"ON 39%d
1=201Sn "OK N¥ld NOILYII31TWMD
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TABLE 1. AGING MATRIX (CONTINUED)

Kanufactwmer's

Aglig  echand sms

fRat laag Service
Envirommental foaviron- Activation
St ant mental (ueory Time/ Qual il i
T leew and Hanufacturer Operational Conditions Haterlals (ev Applicatlion femperatme Radlatlon Life Laal
B.15 Sealing Boot, P/N 36805 Hexseal
APH Corporation N-10308 .
As Follows:
8.15.1 Boot, G.E., SES5530 105°C (uL) Silicone 1.73 (Ref 29) | Mechanical 3 x l()6
Rubber (Ref 53)
8.15.. Nut Nickel-Plated " MAS-Metal
Brass
.16 Potenti~wmeter, P/N 25954 SAM. AS 1TEM B.5.4 Electionlc
Component
8.%2 Locking Nut, P/N 31914 Nickel-Plated Mechanical NAS -Matal
Allen Bradley M-3216 Brass
b.18 Kut, Wex, 16-32, P/N 30803 SAME AS ITEM B.)0.6 "
6.19 Lock Washer,#6, P/N 28651 SAME AS 1TLM 8.10.5 "
8.20 Cable Vie, P/N 11097 SAME AS 1TEM B.10.10 8
u.21 Wire, #22AWG, P/N 11117 SAME AS 1ILM @ 5, ¥
u.22 Terminal Lug, F10, P/N 14476 176°C Various, as
Hollingsworth R LI4SE follows: '
¥.22.1 Terminal Tin-Plated Connection HAS-Metal
Copper
8.22.2 Insulation Polyvinyl 1.39 (Ref <0) | 1nsulation
Chloride
8.23 Power Sapply, P/N ki415
8.23.1 Housing, P/N 31421 115°¢C Lexan 1.41 (Ref 62) | Mechanical %3 x .
(Assume 1) (Rei s,
.

*on 29vd
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TABLE 1. AGING MATRIX (CONTINUED)

Hanulfacturer's

Raychem RNE-100-1/8 (Clear)

Rating Service
tovironmental Envivon- Activation
Sicm and meial Ener gy
ey Hiem and Hanufactm ar Operational Condii fons Naterlails (ev) fpplication
6.23.2 P.C. Board Assembly, P/N h09)) Varlous, as
follows:
8.23.2.\ P.C. Board, V. N JBULS 130°C () G10 Epoxy- 0.94% (Ref 1) Insulation/
Glass Mechanlical
d.23.2.72 Resistor, TRW/IRC, P/N 4256) 125°C Full Cer “mic Electronic
AS-1 20 Ohms, W, Wire Wound Power; 275°C
Derated
8.23.2.5 Liode, INASIA, P/n 22)786 200°C Storage Silicon Electronlc
Meels MIL-S-19500 150°C Operatine
8.23.2.4 Cupszltor, P/N 22791 SAME AS ITEM s.pl.h -
8.23.2.4 Resistor, 600 Ohms, P/N 31257 125°¢ Vire Wound u
IRW/IRC, Type AS, 1/2 W
Meets MIL-R-26
d4.2).2.6] “oltace Regulator, P/N 38196 I8 v Nominal Metal Can, 1C} 1.0 (Ref 47) "
airchild #7818k Output
JG'C Operation
125°C Junct.on
¥.23.2. 4 Housing Base, 8-Pin, P/N 31421 | 70°C Styrene 2.3, (Ref 32) | Mechanical
8.23.2.8 insulating Tubing, P/N 25673, 135%C XL 'olyolcflnI 1.12 (Ref 29) | tnsulation

Aglng Hechanl sms

Vime/
Temperature

Radlation

Duali ficd
Lile Goal

NAS (Ref 3 &
24)

NAS (Ref 3)

NAS (Ref 3)

9.5 x |oa
(Ref 28)

1 x 107
(h * 28)

I x |0~
(Ref 56)

1 x 107
(Ref 28)

I x |0~

(Ref 23)

l x |0°
(Ref 28)

i.::'?ﬁ,
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Hanulfactwrer's Bgiay Besbuntom
TABLE 1. AGING MATRIX (CONTINUED) Rating Service
Environmental Environ- Activation
i and mental lnerry Time/ Quatifiea
T ltem and Manufacturer Operational Conditions Haterlals (ev Avplicatlion Temper ature Radlat lon Life Goal
5 0 5.2.9] Screw, Round Head, 16-32, Orass Mechar ical TMS-HeuI
P/8 23591
8.2 1.2. 1 Nut, Mex, #6-32, P/N 1122} Lbuu Mechanical NAS-M."al
Q.I.ll.l.ll Wire, F22AWG, P/N 10117 SAME AS I1TEF 9.5
1.23.2.14 Lock Washer, P/N 16115 Hlvon Mechanical Tus-nem
B.23.3 Potting Compound, P/N 17888 105°C (UL Gener Insulation
lc for Silicone
Rubber)
Alternate Materlals:
B.25.3. 0] G.E. RIV-11/Thermolite #12 204°C (Per G.E. ”Slllconc 1.80 (Ref 61) Jinsulation 5.3 006 L4
Hubber (Ref 53) t
$.23.3.2 1 Stauffer, v-54/0C Catalyst 250°C " " Insulation 1.3 x 10® 5
l (Ref 53) o
o
Hu.u.;.) Stauffer, RTV-128/KR 250*C i Insulation 1.3 x 10%
(Ref 53)
L.lh Jumper Wire, J22AWG, P/N 25566 200°C Teflon Jacket | 1.69 (Ref 37) " R IOA
(Ref 58)
p.zs Converter, P/N 40900H b to 20 mA Varlous, as
‘oliows:
]
.25.1 Header Assembly, P/N 41530 65°C 8
. 6
25,0, 0| Meader, F/N 4152} 150°C (u) z»..na:lc 1.81 (Ref 33)| Insulation 2.7 x 10
(Ref 53)
B.25.0.0]1  Meader {Basic) P/N 41522 150%C (ui) "hmollc 181 (ref 3] ynsuratipn
) 4
|
el vaE— o —— g ——— ——— — ] —— ™ Ej i
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8.25.2

8.25.2.9

?.25. 2.6

e A L . e gua-
— " Aglong Hechanl sms
nufactuwrer's
TABLE 1. AGING MATR'X (CONTINUED) Rt bee Sy
Cnvironmental Envivon- Activation
and mental Enes gy Plime/ Qualitica
ttew and Nanulaciurar Operatlonal Conditions Haterlals {ev) Application femper ature .adliE£92,- -[112_?213___
F... Board Assembly, 4-20 mA 2.5 x 107
Convertar, P/N Li14B5 (Ref 53
P.C. Board, P/N 40901 130°C {w) G10 Epoxy 0.9% (Ref 1) ] Mechanlical/
Glass Electrical
Pushbutton Switch, P/N 37049 19%C
Cutler Hommer, Type BBSOO 500,000 cycles
c
1 PlungerAAct uator i 85°c (u) Hylon 0.85 (Ref 2) " 9 x 107
(Ref 53)
2 Body Hs*c (ud) Flock-Filled | 1.51 (Ref 54)| Mechanical 5 x 10°
Polyester (Ref 53)
3} Contacts Sliver W/Gold . NAS -Metal
Over Nickel
Resistor, 56K Ohms, 1/2v, Jo*c Metal Film Electronic NAS (Ref 3) I x |o’
P/ 41460, Corning MIT Type RLOZJ 150°C Derated (Meets MIL-R- (Ref 28)
L 22684)
Reslistor, h70K Ohms, 1/4W, J0°¢C Mixture of » " "
P/l 91474, Mot Molded Flxed 150°C Derated Carbon ¢
Composition, Style RCO7, Allen Binders
Bradley "8, MIL-R-1)
Resistor, 6K Ohms, 1/2W, 125°¢C V're Wound " * !« 10°
P/u 38712, Wire Wound, TRW/IRC 275°C Derated (Heets MIL-R- (Ref 28)
Type AS 6)

Resistor, 390 Ohms, IV,
P/N LG94, wWire Wound, TRW/IRC
lype AS

125°¢C
275°C Derated

e r———
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TABLE §. AGING MATRIX (CONTINVED)]Manufaciuier's Acpling Med b s,
Rat Lo Service
Eovironmental Loviron- Activation
Ftom and wental Energy Hime/ Gaab b hedd
o ftem and Manulacturar Operational Conditions | Materia®s fev) Application | Temperatue Radlatlon Lile Gl
3.25.2.7 | Potentiometer, 200K Oluns, IV w B5°C [Cermet tlectronic LNAS~(erml ' & lu9
P/N 40812, Spectrol P/N JOY-204 | 150°C Derated (Ref 28)
H.25.2.8 ] Potentlometer, 200 Ohwms, P/N A4OLYIW @ BS*C o " . - ‘
Spectrol P/N JOY-201 150°C Derated
\
L!.IS.I.S Capacitor, 0.01 wmf, Bov, 8s°c Hetal Film, » #MAS (Ref 3) b x l06 |
P/W 3803, Sprague P/N Bow vnc ylar $) eve (Ref 53)
192P 103988 125°C Derated (Similar 10 ‘
503 MIL-C-555 00
£
1.25.2. ' Capacltor, 0.47 mf, ISV, 85°C Without Tantalum " " 3 x l0' $
P/N 33608, miL-C-3900), Derating (Meets MIL-C- 4
Spraque P/N CS13BFU LN 125°C Derated 19003) :
5% vbc <
o -
).25.2. 1 Capacitor, 0.47 pf, P/N 4hok], 1,000W VDC L(crmlc . NAS-Cermet 1 x '09 3
Sprague P/N SGA-Q47 85°C Operation (Ref 28) Sl
125°C Storage 55
.. 25.2. 0 Transistor, NPN, P/N 25268, 200°C Silicon (Meety . NAS (Ref 3) I x IO,. R E
Falrchild Type 2N69) 1L-5-19500° (Ref 56) :
3
A
1.25.2.1 ] Diode, INWS)A, P/N 22786 200°C Storage SEHEG o (Meety ik » » <
Type JAN IN4S)a IL-5-19500) ' ‘ '
B.IS.).I‘F Integrated Clrcuit, P/N 44048 125°C Operating Hthic 1.0 (Ref &7) "
RCA CA3N3OT 150°C Storage SHvcon Epoxy
10-5 Style (COS/MOS ¢ Bipolar) d-Lead
eta' Can
L25.2. 0] Jumper Wire, P/N 15383 » Connectlion NAS-Metal
225.2. 14 Nameplate, P/N LILBYL Alumi num Ham~plate "

— - —— C—




Ttem
o

+3%5.3

-25.3.

.25.3.

.25.3.
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.25.3.

.25.3.

S .8 E

-25. 3.

-25.3.
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Aqling Hed ol sms
Hanufacturer's
JABLE 1. ACING MATRIX (CONTINUED) Rat Ing Suniilin
Euvironmental Envivon- Activation
and mental Energy Vime/
tiem and Manufacturer Operational Condlitlons Materlals (ev) Application fewperatie Radlatlon
P.0. Board Assembly, P/N 41490 I\larlous, as
Pover Supply follows:
P.C. Board, P/N 40902 130°C (uL) 110 Epoxy 0.9% (Ref 1) | Electronic 2.5 x l09
it ass ‘Component (Ref 53)
Screw, lound-Head, P/N 23591 rass mechanical  [NAS-Metal
16-32 = 1716"
Lock Washer #6, P/N 16115 luuu " -
Nut, Mex F6-32, P/N 11223 \ o " ”

Resistor, 470 Ohms, P/N 38786 125°C Operation Mire Wound Electronic IHAS (Ref 3) 1 > N.)9
IW, Wire Wound, IRC Type AS 275°C Derated (Meats MIL-R- Component (Ref 28)
26)

Resistor, 390 Ohms, W, P/N kE9k) " » . - .
Wire Wound, TRW/IRC Typ= NS
Diode, ING24S, P/N 38194 200V, 1A, Si1lcon " » I x 10"
G.E. INL24S Junct. Temp. (Meets MIL-S- (Ref 56)
160°C 194500)
200°C Storage
Capaclitor, P/N 46403, B0 mf, 60w | B5°C AL um | num Electronic 5.7 » IO‘
VDL v B5°C, Sorague 125°C Derated Component {Ref 60)
6000B06G060D. 4
Diode, Zener, P/% WINGH 5.1V + 5% s Assume 0.8 " 1 x 10"
IN52318 Case, Style DO-7 500 mv (Ref 56)
Voltage Regulator, ¢/N 44072 70°C Operatlon IMetal Can, 1C| 1.0 (Ref 47) " NAS (Ref &7 I x I(l~
Fairchiid #7815%C and Paragraph | (Ref 56)
10-3 Package 3.4.2.4)
Nameplate, P/N 41486 Aluml num Nameplate HAS-Metal
Resistor, 330 Ohms, 2W, Wire 25°C Full Power Wire Wound Electronlc HAS-Metal 3
I x 10
Wound, P/N LGL0O2, Ward Leonard 350°C Derated C : : ;
Tyoe 2% AX | 0NN omponent Glass (Re/ 28)

Qualitied
Lile Goal

Vih 2vV8
“ON NYYd NOILYI141wnd
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TABLE 1. Af;ll{(? MA‘!'I(I)( Mol aciures®s Agling Hechanl sms
(CONTINULED)
Rating Service
Environmental Environ- Actlivation
Tiom and mengal Energy Time/ Qualified
Ho . fiem and Manufaciurer Operational Conditions Haterlals (ev) Application Temperature Radlation Life Goal
6
8.25 4|wire, 922 AVG P/NININY 200°¢c Teflon 1.69 Insulation 1.7 x 10
Type E, MIL-N-16878 Ref. 37 [rechanical (Ref. 28)
B.25.5]8racket P/NKIS2) Steel ” Metal, NAS
B.25. 6 Screw. FI. Nd #6-32 P/N1609) Cadmlum-plated " i
Steel
"
8.25.7 |Lockwasher #6 P/NIL63I Steel "
"
8.25.8 Mut, Mex 6-32 P/N3I2TS Steel . e
-
8.25.¢ inousing P.Uuy1525 70°c Polystyrene 2.34 “ I x IO. =
Ref. 32 Ref. 28 i,
8.25 b |Housing (Basic) P/NLIS24 " - " " s v =
52
"
hd
- r
i
z
e
>0
.
s
c
"
'
.
!
L
. ]
o |
\
|
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Avhing Hechand sms

Hanulacturer's
TABLE 1. AGING MATRIX (CONT'NUED Rating Service
tovironmental Envivron Activation
and sental Energy Hime/ Yuallfled
Opeirational Condltlons Haterials {ev) Applicatfon lempesatine Radlatlon Lile woal

tiem and Maoafac urer

f

tusulating Tubing, P/N 40012 155°C Acrylic/Glass | 2.84 (Ref 35)] Insulation 8.2 x 107
Varglas F-C-1,  Size 9 (Ref 513)
MiIL-1-3'9508

Label, P/N 40898 Alum i num Reference NAS-Netal

Label, P/N 36827 Alum | num . NAS-Metal

Labeli, P/N 40897 Alumi num HAS -Metal

Nameplate, P/N 36835 Al um b num ! NAS -Metal

Label, Slave, P/N J6828 Aluminum NAS -M~
Label, Probe, P/N 306829 Aluml um = NAS-Me i)

Receptacle, 2-Pin, P/N 28106 MIL-C-5015 Connection
Cannon HS3I102E145-98

Shell Aluminum, Hechanical NAS-Metal
Cadmium-Plate
In ulator 90°C Continuous Polychioropref: 1.04 (Ref 29) tasulation 2 x 106
120°C Intermitte (Ref 53)

Contacts Brass or Cop- Connection NAS-Metal
per Alloy

Pluy, 2-Socket, P/N 28107 MATERIALS SAME AS I1TEN 8.33 Connection
Cannon MSIT06ETAS-5S

Receptacle, 2-Socket, P/N 28108 MATERIALS SAME 45 ITEn 8,33 Connection
Cannon MSII02E145-95

Plug, 2-Pin, P/N 28109 HATERIALS SAME AS I1TEM 8.3) Connect lon
Cannon MSII06E 145-9P




J Aqlng Hedhanlsms
TABLE 1. AGING MATRIX (CONTINUED)|Manufaciurer's ;
Ratlng Service
Envisonmental Environ- Activation

Skt and wental Energy e/ Qualified

ey ltew and Manufacturer Operational Conditions | Materlals (Q'? Application | Tewperatwie Radiation Life Goal

8.37 Cover Flate, P/N 57,72 Steel [Hechanicar #‘ls-ﬂeka?

6 38 GCasket, P/N 27452 90°C Cont inuous Jicoprene 1.04 (Ref 29) JMechanicai ) x lo6
120°C Inter- Rei 53)
mittent

8.39 Receptacle, 3-Socket, P/N 10426 HATERIALS SAME /|5 11EM B.33 Connect!lon

Cannon MSII02614S5-75
4. 40 Plug, 3-Pin, P/N 10626 HAL RIALS SAME /S I1TEM B.33 Connect ion
Cannon MSII06E145-)P

8.4 Gasket, Size N4, P/N 16600 90°C Con' ¢ wous leoprene 1.04 (Ref 29) |Mechanica) x 006
120°C iInter- Ref 53)
mittent

842 Receptacle, 2-Socket, P/N 2811) MATERJALS SAME /f5 I1TEM b.33 Coanect lon

Rotated, Cannon MSII02E145-95W
8.43 Insulating Tubing, P/N 26657 80°c alyviayl 1.39 (Ref 50) Jinsulation b x 107
Syntholvar 302 ‘hloride Ref 28)
8.4k Receptacle, Protective Cap, 125°C
P/N 28113, Bendix 10-37398-14

b4k 1 |cap Tlmlm- chanical  [iAS-Metal

E..4.2 |Gasket 125%C f:his jleoprene 1.0h (Ref 29) jHechanical P x IO‘
applic ciun) Ref 53)

8.45 Lock wWasher, F4, P/N 22405 Stainless hﬂechonlul +us-nem

Steel

LT Screw, Flat He.d, P/N 29148, btalnless L’«chonlcal NS -Metal

=% x 7716 Steel

Uh 3JVe
1=201Sn "ON NY1d NOILYII417wND
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VABLE .

AGING MATRIX (CONT!NUVED)

Jtem and Hanvlacturer

323 Transmitier, P/N XH-54852,
Revzision A, Bottoming Type, J-
Box Output, Bracket Parts List
$7134, Revislon €, Transmitter

Ratlation, Type XM-548%2

Stew Assenbly, P/N 43510,
‘A Dim. = 75 02"

Stew As»cn‘;l‘, F/N 43501
Length = 73 /8"

Tubling, Beslc, P/N 26696
Bracket, P/% 35750
Adapter, P/N 3512

End Pluy, P/N 2669}
Float Assembly, P/N 35560
Healsphere, P/N 35561
Hemdsphere, P/N 17826
fube, Center, P/N 35562
Tubing, Baslc, P/N 35464
King, Magnet, P/N 35563
Hagnet, P/N 14)95

tyelei, P/N }022)

Hanufactwrer's

Nat g Service
Eavironmental Fovivron- Activat o
and wental Ener gy
Opesatlonal Conditions | Materluls uvr Appllcailon
Indication =90
olwms/inch = 1§
Total resis-
tance = 975
Olwns
Stalnless Hechanical
Steal
" "
" "
" "
" "
" "
" "
" "
" "
Alumi i .~
Alnlco V¥ o
Brass -

Aglng Hechanl sms

NAS = Nou Age
Senslilve
Vhime:/
lemper atm e

Radlation

NAS-Mcotal

Gualt il lea
Lile Goad
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Ttem
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Qualitica
Vile Goal

wmittent
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Hanufaciurer's l Siyeg Sty
TABLE 1. AGING MATRIX (LONTINULD Rat lng Service
tawvlronmenial Environ- Activatlon
and wental Ene, gy LR
toam sl Sanalacturar Operational Comditions | Materlals (ev) Applicatlion | Tempes atuwe Radlat lon
Switch Assendly, P/N 59141 Vailous, as Electronic WO Yrs
fol bows: Compgnent 9
P.C. Board, 73 1/2", P/n 26082 130°C GO Epony/ 0.94% (Ref 1) 2.5 = 10
Glass (Ref 53)
Resistor (Quy: 65), P/w 32971C, | 150°C Storage 1AW/ IRC " WAS (Ref 36 |1 x 10°
iS5 Obes, 1/6W (TD-135337) RG-1/4 24) {Ret 28)
(Hoots MIL-R-
10509)
Ductorscal, P/N 58954, Douglas 121°C Operatio Wechanical
tnglucering #7759 177°C Inter-
wmltient
Wire, 718, P/N 46825 150°¢ EXAR- 500 1.09 (Ref 295 'nsulation 2 « 107
Haveg 1721816, Legend 2 Cross-Linked (Ref 52)
Polymer
(Polyolefin)
Potting Compo:nd 205°C tpoxy (Assumel 1.09 (Ref &9 " 9.5 x IO.
Epon 828) (Ref 28)
Resaistor (Quy: 3), p/H 3298) 150°C Storage TRW/IRC Electronic NAS (Ref 3 ¢ »
330 Clams, 174w (10-35337) RG-1/4 Component 24)
(Meets MIL-R- ' ;
10509)
Switch (Quy: 68), P/n 28425 -55°C to 125°¢C Glass, " NAS -Metal,
Gurdes MR J08-2 10 milbion Rhod | um- Glass
cycles at 1A Plated Con-
Lacts
Usc'ulolo
Jumper Wire, 124, P/n 41721 150°C Polyalhene 2.08 (Kynar)] Insulation 5 < 10
Yellow, Raychem Spec. Kynar Coated | (Ref &) 3 . (ref 59)
Wh/0001-24
0-Wing, 2-016, P/N 59159 90°C Cont i nuou Neoy £~ e 1.uh (Ref 29| Mechanical 2 - to‘
120°C tnter- (Ret 53)
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9.4
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). 4.2
3 4. )
). 4.3
9 4.5
2.8.5
25
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29
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ABLE 1. AGING MATRIX (CONTINUED)

From and Manulacturers

Wire, J2IAWG, P/N 4119,
Ked, Black, and White,
Raychew Spec. &h/0010-22

J-Box Weldwent, P/N 57688

J-Box (N.,ulnl)‘ P/N S4ENy
J-Box (Baslic), P/N 29884
Adapler, P/N 57689

t 1o {Nt'n..lk)' P/N 5769

Elbow (Basic), P/N 57690

AdapiLeq P/N 29848

Ground Lug, P/N 57)58

Retalning Ring, P/N 58959

Adajter Assembly, P/N 39558

Adaprer, P/u 36764

Londult | P/N 3955)

tor,

Hut, Hex, P/N V308

Nameplate, P/N 27307

Lockwive, P/N 12009

Tubling, P/n 2654)

Shack,

L

i?)

.,

Hoanlactiwrer's
Kat lng
tuvisonmental
d'll’
Opesational

150%¢

Y0°C Contlnuous
120°C Inte.
wmiitent

Service

Eaviron

mental
Condit luns

Haterlals

Polyalkene

Kynar (oated

Stalniess
Steel

Neoprene

Activatlon

Energy
(ev)
2.08 (Kynar)
(Ref *y

1.08 (Ret 29)

Applicat lon

Insulation

Mecl anical

Insulation

A,

e/
'lna.u talwie

Hetal

e

Loandsm,

Radlat lon

Usc'ulul
5x 10

(Ref 59)

2-'06

(Ref 5))

UL AT
Lile GConl
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e

e
-
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9 12

9.16

9.20

2.2)

CTABLE ).

Terminal

losulation

L) L4 - - WP
270G MATRIX (CONT INUED) Hanufaciurer's
Hatlng Savvlee
Covironmental Eovlgnr - Activat lun
and ! mental Ener gy Fime/
b oni Dol insns Operat lonal Conditions | Materlals [P Application | Tewmperatme
Butt Connector, P/N 517216 175%C
i Tin-Plated Connectlion NAS-Metal
Copper
Polyviyl 1.39(Ref 50) {insulation
Chiorlde
Bracker, P/N 5768) Stalnless Hechanica) Jr5-Metal
Steel
Sit.cone Fluld, P/N 58956 260°C bow #1710 10.88 (Ref 36) "
Ltoctite, P/n 40049, 149°C Methacrylate |2.09 (Ref 31) =
Pipe Sealant WV Car. #)
v O-Ring, #3-916, P/N 39157 0°C Cont lnuous Neoprene 1.04 (Ref 29) -
120°C boter-
wlttent
Screw, MHex-lead Cap, P/N 32309 Stalnless * NAS -Metal
Steel
Flat Washer, P/N 3231) - ”» »
Locknut, Hex, P/N 57686 ” - e
Sheluhable Tublng, P/N %8957  |150°C tnter- Raychem 1.29 (Ref 29) {insulation
mittent; 90°C WCSF-N
cont Inuous
Lockwasher, 1/4", P/N K670 Stalaless Mechanical NAS -Metal
Steel .
Terminal Lug, P/N 33285 fin-Plated 1.31Ref S0) |Connection/
Copper /PVC Insulation

Aglig Mechanl sms
. -

Radiatlon

2 x lu'
(Ref 28)

2 x 107
(Ref 28)

2 x |0a

(Ref 36)
P IOO
(Ref 31)
2 x IO6
(Ref 53)

2 x |o'

(Ref 30)

L IO’
(Ref 28)
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Manfactmer's ——~-—A"~!!9'-'.ﬁ"",'_'fl.:iﬂ____,
TABLE 1. AGING MATRIX (CONTINULD) ot bug Service
Loviionment al Enviion- Activatlon
~ p and santal Ener gy ¥l / Boual it ied
the tiewm and Hanwlacturer Operatl o Conditlons | Materlals (ev) Application femper ot e Radiat lon tife Goal
0 323 Transmitter, XM-54853, tnches of Indl- LO Yr
Bottuming/XFR Type, Bracket- catlon = 90"
Mounted J-Box Dutput, Drawing olwms /inch =
No. XM-50076, P/N 60076 15 obwms. Total
resistance =
1,335 ohms,
o | Stem Assembly, P/N 3510 Stainless Hechznlcal NAS -Metal
'‘A' Dim. = J2 V2 Steel
8.4 Stem (Length /3 1/87), P/N 43510 - - " e
>
o] Tubing (Basic), 6, P/N 26696 " - » :
.2 Biacker, P/N 35750 o o " :
A3 Adapier, P/N 3512 " " b i 2
2
A | ted Plug, P/N 20693 " " . 3%
.2 Float Assembly, P/N 35560 _aé
s} Hemisphere, P/N 35561 " - " \2\
o
2.2 | tube, Center, P/N 35562 . " C o v
L2.2.0] Tubing (Basic), P74 35564 " " b
2.3 Ring, Raygnet, P/N 3556} Aluminwe L »
2.4 Magnet, P/N 14395 Alnlco v " i
.2.% tyclet, P/N JO22) Urass " -
1
S e | TN . TSN . R . |
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10,

10,

10.

10.

10.
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TABLE 1. AGING MAIRIX (CONTINUED

Hamifactmer's

- Ao.lnl Hechand sms\

Ratlng Servico
Loviromment al Envivron- Activatlon
and wental Eneryy Hime/
teewm and Nanufacturer Operational Conditions | Naterlals levr Applicatlon | Femperature Radlation
Switch Assewbly, P/N 5914) (INCLUDES 1TEMS) 2.3 THROUVGH] 2.3.8) Electronlc
P.C. Board, P/N 26082 130°¢C Glo 0.94 (Ref 1) | Hochanlcal/ 5.5 n IO'
Length 97 1/2¢ tnsulation (Ref 28)
Switeh (Quy: 93), P/N 28425 125°C Glass, Electronlc NAS-Glass/Heta
Keed Swltch, Gordos MR 08-2 tu wll)lon thodlum-Plate
cycles at 1A Contaces

Reslstor (Quy: 65), P/N 3297y, 150°¢ TRW/IRC " NAS (Ref 3) I = m’
15 Olwes, 1740 (10-35337; RG-1/h(Meets (Ref 28)

HIL-R-10509)
Ductorseal, P/N 58954 Comectlon
Douyles Englneering Co. #7759
Wire, 718, P/N 46825 150°C () EXAR-500 1.99 IRef 29) » - lOI
Havey 1721816, Legend 2 Cross-1 inked (Ref &2)

Polyolefin
Forting Compound 177°¢C Epoxy, Equiv.] 1.09 (Ref 49} Mechanlcal 9.5 » IO.

1o Epon 820 (Ref 28)
Resistor (Quy: 3), P/N 32981 150°C 1AM/ 1RC Electronic | NAS (Ref 3) 1« 107
330 Oluns, l/lw (10-35337) RG-1/4(Meets ' (Ref 28)

MIL-H-10509)

Jumper Wire #24% AWG P/N 41720 150°C (Ref 59) Polyalkene 2.08(kynar) | Connectlion 2 x IO.
Rayohem Spec. Wh/0000-24 W/kynar Coat-| (Ref &3) (Ref &2)
Ing

O-Ring F2-016, P/N 59159 90°C Cont Inuous) Neoprene 1.04 (Ref 294 Mechanbca! 2 x lo‘
(10-39159) 120°C tnter - (Ref 53)
mittent
Wire, J2IANG, P/N 41719 150°C Polyalkene, 2.0R (Ref &3) Connectlion 2 x lo.
Red, White, Blac , Green Kynar Toated (Ref 42)
Kaychen Spec. &4/0001-22
R _— s gt ety | e u—— Sp—— . —— Py s, .
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TABLE §. AGING MATRIX ((OﬂllWiD)w

ttem anmd Hanufacturer

Hanulacturer's
Rat lng
Lovironment al
and
Operat lonal

Service
Enviyon-
wental
Conditlons

Haterlals

Activatlon

ol

Application

J-Bux Weldment, 7% 57784

J-Box (Mework) P/n S4BLE
1-b o (Baslc) P/N 29884
Adapter, P/u 57689

Elbes (Rework) P/N 57691
Llbow (Basic) P/N 57690
Adapr=r, P/N 29088

Ground Lu , P/N 52748
Ketalning Ring, ¢/N 58959
Adapter Asscmbly, P/ 39558
Adapter, P/n 36764

Condult Connector, P/N 3955)
Nut, Wex, P/N 17308
Pameplate, P/N 27337

P/R 12009

Lockwire

“hock Tubing, P/N 26534

90°C Cont lnuous
12¢ 0 Inter-
mitiant

Stalnless
Steel

Hucopro»o

1.08 (Ref 29)

Hechanlcal

A»l‘ v Me

o N

1Vl /
Femperatu e

NAS-Metal

Ll

L1

hand sms

Radlatbon

2 x 10
(Ref 55}
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AGING MATRIX (CONTINULD)

IABLE |

Trew ad Manufacturer

Butt Connector, P/N 51716
Hol bingawar L)
Barrel
tusulatlon

Bracket, P/N 57681

Stllcone Fluld, P/N 58956

toctite, F/N HOOHY
Plpe Sealant, WV Cat. 71

O-King *3 )16, P/N 39157

Screw, Hex-Meal (ap, P/N 32309

Washer, Flat, P/N 3231)
Locknut, Hex, P/N 57686

Shilnkable Tubing
Raychom WOSF-N

Lockwasher, 174, P/N 46701

Manulfacturer's . LU havbows
Rivt baw Service
Eovironment al Envivon- Acvlivatlon
and mental Eneryy 4 e/ Quakitica
Operatlonal Condlitlons | NMaterlals fov Application 3 lewpes atu Radiation Lile Goal
175°¢C
Fit No. BWJ0
Tin-Plated Connectlosw
Copper
rolyvinyl 1.2 (Ref 50)] Insulation 2 x 10’
. thloride (Ref 28)
Stainless K chanical NAS-Metal
Steel
260°C now 1710 0.88 (Ref 36) o NAS Below 2 x IO'
250°C (Ref 36) | (Ret 36)
149°¢ Hethacrylate | 2.09 (Ref 31) 2 x IO.
(Ref 31)
90°C Cont lnuous Heoorene 1.0k (Ref 29) » 2 x w‘
1W*C Inter- (Ref 52)
wittent
Stalnless - NAS -Hetal
Steel "
" " "
" " "
PN 58957 150°C Inter- Polyolefin 1.29 (Ref 3O ){ Insul= ‘on 2 x lo‘
mittent; 90°C (Ref 30)
cont lnuous
Stainless Hechanlcal ”
Steel
Piamesen ammamasecnh  Svwass s M P | g—— —— Pr— P — — —wA — TI—

ON 33ve
TON WWI4 N0 IWAL 4D

ot
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Honufactmrer's | Rulng Heshanlsms
IABLE §. AGING MATRIY (CONTINULD) Ratlng Seevice
Loavisonment as Envigon- Activation
koo and mental (nevgy Vime/ Qual it i
s boom and Nannlacinens Operat lonal Conditlons | MNateslals e Appllcatlon Temper atm e Radlatbon b hbe Gosid
10.21 Ductorscal, P/N 58954, - ol
Douglas Englucering (o, 17759
10.21.0 | Wire, N8, P/N 46825 12, EXAR-500 1.09 (Ref 29)| Mechanical/ 2 « 10/
Haveg 721816, Legend 2 Cross-1 Inked Insulation (Ref ©2)
Polymeric
(Palyolefin)
10.21.2 | Potting Compuund 177°¢ Epony (Equiv.] 1.P9 (Ref 49, N X 9.5 x lo’
te Epon B28) (Ref 28;
10.22 Terminal Lug, 174, P/ 31288 175%¢C Tin-Plated 1.39 (Ref 50)] Connection 2 x '0’
Hol Hingswor th, R&I50F Viayl lnsul.
10.2) Insulating Tublng, P/N 59142 1h0°C (m) Gl Epoxy/ 0.95 (Ref 1) | tnsulation 8.3 » |0,
Glass (Ref 28)
10.23. 0 Tubing (Basic) P/n 39571 1%0°C (n) - 0.95 (k2" 1) o 8.3 x lO’
(Ref 28)

3vve

vh

(i

1=2015% "ON NYI¢ NOILVII3!ITWND




QJALIFICATION PLAN NO. 45i07-1
FA3E NO. 112

-:_ lol._ —_——— 1. N ‘
~
o~
§ / 0.3 ev
g 103-
(¥
k
z
3 102.
)
1=
s
0.4 ey
10 7
30 50 79 20 110 130
\deoili-l3 Al 8 | erge:’ s
RIGURE» 1. aczeierasian "8CI3rF Versus ('/T) feor Activari
- o ‘ ; «1%7@3 ' A=

.
'Y ] 2 ]
=e8rfSIme As A



S v 2x b : . ' =y ‘o . P

tallure .
Hate s
»
‘

o

=

»

-~

mn

P

g2

nNo

- s

SE

| .

i Lz

N | | g

g \ o

NG | w

~~ ] —

- ) (o]
tarly | Wear-0ut "
Fa'lures \ Chance Fallureas | Failures -

| |
— . - l

0 TINE

FIGURE 2. Fal'ure Rate Curve .




QUALIFICATINN PLAN NO. 45102-1 ‘ y
FAGE NO. 114

TEIT FIXTURE "LA

;ﬁ?’? g LEVEL TRAWSMITTERS
ﬂ@

moDv A E
Recearvet — i
TRST

K (o
iy

FIGURE 3




SIS POTN EIUDNINGT) 011 U SUONEIO] JUE|] 10MO,) Jeapnpy )0 Aol

. LU 10) s0s0ding swiaisAg j0nwoY) 10) (SHL. L-=n2adg asuodsayy prunbay “y 3WNO14
0ZBC99¥0’ NOVIVIIID IS
o i_ ot NS L P 9 0 : € 4 - o i .~. N ...
A TR
:: ] : “__ TH NI ADNIND3Y ”_— _m |
T T [T TTHESEE )
. i i
l HHHH B HH |
T _
it U .
UL L
% p“; ______\.L,_,.. S _: HHH e
G ARSI :
= _ <.__w.._ :_.—.é. IR R | [ — "..“
2 i u____,__.::._..l HHE i YN
z= 1H} "__. i _..,.f_ Lttt | { _ .__,_“ ¥ b
s Il i UG
| ____:__..” g 111 R
RN | g
- R il it HHH IR
Z AN ,.____f“_____ Ml il il i |
n“W A1l x;-lﬁ ujpdwmep ' .._ .._" 1 P.. ! __.-. o.
h NITTITIOITTPor T UeN || %_. c.—.; / ~ '
N |
; 1L ; I} _Lr\x _ _
, |- (- gty o o e _ 11
. ; Fupdwep z¢ : : _ __ “ ik
Wi 1R EE 1 llinl il
AN LT e LB
o IHEE i
il | il T AR
g | w_______ | AARRRRRE e
il L S L M S e 11

TARMOIo o o3 smpuay ey Ag weaD Juaiund ueypam Aue A poartiisad asn ageansd pue Aem Pargy

SHE M IINE patn o “parigigaa ‘paneog ‘pados ‘Paonpotag
SO A ABn 1eni puaueaslie ssosdxe 1 13MO1I00 01} VO pue paurop Ajasau sie Asy RETIIE

I 19 Ausadoad oy s 113403 4y ubitap ay pue Wamop sy
. ..4.. ' “ ) J e E I\llll\. i —— B .L




e r v - - - - -

S

-~
- e WAl SOWUS

R o o
S e T

( g pegk )

v+ Accelerglion




QUALIFICATION PLAN NO. 45102-~1

0 HOISIA Y

2 3unoHid 1L AN LTS
. | IPEUAIINT) O W SHONPDO™, JURE | 1m0y eojseny jo Avuolepy s.." 10} :.u..!.:
PP ——— PEIUNGA 001 20) SII0UING SWDSAS 101,002 L' (W' uanop indug pa.nbayy 9 34914
ooy 09 0% ot “me 8 9 9 L L3 4 V&R Y S L4 C L
¥ " OV askiG NI T BT o TH IR TP U T
N I gl ”______ e T T :?--F U R 4 ]
S ol L bt i IHH ni N ADRIN03 || LF aff NIK i gl pirtisi ]
J O LT (B11 15 | iy eereadvinbuead [P ATLRAA W Jagtiiis gl
| b TR AR 14 911
_._ _ “_“. m_. _ M._Lr 11 . b.b..n Mpws. ..‘ryu_
! 1— hm“\+ - m —— _ | T
Tl
‘ _
il | il
_ Y%x‘ _q _ | _ :_ :.
4 _ | _ ¢l _
“\ _. : _ : N m
A | m _m_ | L._ “__ _h_
. (BB £ it HTHE
. ! pall [ |1 i
= H i1 4 TR T
- s T i il 11 ___, 1]
: I f _ dHIF il []i L
4 TH G | d _a_ MO
w : ] LA e 1k : ¥ il i PR
9 t il _ _ :
4R o L e A L A T I e I it HH
ad 1 B W _.T. W __. bty __ 1551 21 9 T_, iy n:;.
Y Wt AT LA FLR T H “ 1] 13 ST
g I ] L L R e A : ,._._n; Vil ;_ byliig A1l LT
| | Al L ____"___x__ S| dhilic il I:) :_.
e USRI O R i|l: | _ i __._ 1
! ' il . _ X | K
__. __ A | Il " R il _5 _:_
| B _ | .__ : r _ _ J._.. _ [l HE
g fipfh ._ | 11T ._._. H
' _ : I LT _ Wil
—.—— —. —— — — ) t.— ._—. "~
(LY ._ i ' _ _ _. .— M Al . & ~._
i i gt it 4 il
I : s 1, ) ___ ENE : | T I e
“ | Jip i | ; o ! il R Y
hi: _ _ . il I il _“_. Wil ] o il ,:T Y
. . [ 5 ] rA ] ‘ 4 I . ‘ - g .- | 8 2
i i __. (it il M A i Tt
i “ il L_.__ _ __ ;; "_—. .”_.. .—.— m.._ _ _ — h = ! _._. ._w_ ! .._ _ i “u.w.
e L] Bttt il i L R Y
. M COURE BT 51 P LA LI O 0 A T O R T O R S A PR O
~ - AORORON S o sapeag e Ag uaaih o d Ut em Al A papiine aod evn epeansd pue Aesm o pag dng e wi g0aaxa ot a s CAaipgEa paveag ‘pandod ‘paanposdar
PO e Asspr aegn puaiioasBe S50.Ax0 8 1aMOLIug D) VO pPue paaco] »....../\\w Aoy _.:..Uu_: IC Aviadore © e piaand g olhitep 2 e Calnang L




ALYy POIRINGLS YISH/V20T L JUNOi.

TR
10522 4

(4234) (sAvp)
| 2
Fe===t====1_2ft 7
| bysd g2/1-2 | bysd
: |
|
i
|
|
-
|
|
'
= h
(sAeg 0f )
w
e
> W
TAIqUPYD Ayl o

A1poeded Aa9A0294 pemaay) oy}
WO paseq aie sajes duea unog

aanyesadwa] buiby poivaalaiy
JuauRanbay aanjeaadua |

3AN5534(

Y {095)(235) ) (2as5)(0as)
. sz 0 052 021 O
- ; : IR .
! | _ \\.I . . — \.
ey 2 IR e .
— — — — Il ! — ' _
(I | I g | _
bisd g9 ’ | | \Otsd g9/
- v S of : Y
_ ' - 1071 ! — .
| " | I
b o L &
| [ 15 S
I _ | ' | =
! |
e '
: o
| : | | |
S | _ | 1
‘ .
Foas uget) i(oos o) | T
J:028) {028} |

(295 021) 1wt

(295

Gei)daluE

001

062

0ot

0oy



