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VIRGINI A ELECTRIC Au POWER COMPANY

Ricitnown, VIltOINIA 20261

e enaes, 1
M p 'cer 2H. II. LE AteD URO October 8, 1981 g

m:'':!M*""L. }
ggtSO;'

,

Mr. Harold R. Denton Serial No. 550
Office of Nuclear Reacter Regulation PSE&C/ JEW
Attention: Mr. Robert A. Clark, Chief

Operating Reactors Branch No. 3 Docket Nos. 50-338
Division of Licen ing 50-339

U. S. Nucliar Regulatory Commission
Washington, D. C. 20555 License Nos. NPF-4

NPF-7
Dear Mr. Denton:

IE BULLETIN 79-01B SUPPLEMENT 3
TMI REVIEW

NORTH ANNA POWER STATION UNITS 1 AND 2

On August 31, 1981, Mr. L. B. Engle of the NRC requested that VEPC0
supply certain Equipment Qualification information to Franklin Research
Center (FRC). This information is required by FRC to complete the
technical review of the TMI related equipment submitted in the VEPC0
response to IE Bulletin 79-01B Supplement 3. lhe following documents
were requested by FRC:

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

2. Isomedix Inc., Cuponent Testing Division, Environ" ental Exposure
of Liquid Level Sensor dated November 17, 1975, for GEMS level

',

detector, plant ID #LT-DA110A & B.

3. 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 Electrical Equipment for Near Term
CL Plants.

5. Letter from Milton Aron, (DeLaval, 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).
w
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Vinanta EtzcTaic axo Powra COMPANY TO MI. 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 telecon between Mr. C. J. Crane, FRC and Mr. J. E. Wroniewicz,
VEPC0 on Sep+ ember 28, 1981.

Very truly y urs,
/1

R. H. L'easburg

JEW:cdk

cc: Mr. J. P. O'Reilly. Director w/o enclosure
Office of Inspection and Enforcement
Region 11
101 Marietta Street, Suite 3100

atlanta, Georgia 30393

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/ enclosure
Franklin Research Center
Parkway at Twentieth
Philadelphia, Pennsylvania 19103

:
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1.0 IftfRODUCTION

The Babeock & Wilcox Company Valve Monitoring Sy:. tem (VMS) is an.

scoustic based system which vill monitor a valve and provide the

plant operator with information es to whether the valve is open or

closed. The VMS utilizes accelerometers mounted on the valve to

detect the noise caused by flow through the valve. The VMS has

been sold 4.o several customers throughout the nuclear industry and
.

is in operation on several types of nuclear steam supply systems.

The VMG equipacnt is to be tested to determine its ability to

function throV6h normal and vorst case accident conditions. This

package outlines the cnveloping test requirements necessary for

the ter. tint, program to produce mean!ngful reshlts for all customer s..

1.1 FURPOSE
.

1

This pachat,e defines the environmental and scismic requirements to

which the VMS vill be tested. The customer 's requirements, as de-

fined, are enveloped by this test program. .
, ,

The follorJug tablcc U. 1 and 1.2) provide a listing of system

variations that exist. Each of these variations vill be tested to

the envelope requirements.

.

.

-1- 86-1119091-00

.
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2.0 TEST PROGRAM REQUIRC4ENTS i

The valve monitoring system componfr.ts for both the contts1 room and-

.

containment equipment will be tested to determine the systems ability

to meet the customers seis=ic and environmental requirements. The

testing for these conditions vill be performed to IEEE std. 3hh-1975

for seismic and IEEE std. 323-197h for the environmental conditions.

These testing guidelines were accepted by all owners at the 3-21-80 ;

)
ovners meeting.

. . . .

2.1 TEST REQUIRD4ENTS

.

The test will demonstrate by type testing that the equipnent win

maintnin functional operability under all service conditions pontu-

- Inted to occur during th'_ installed life. .The service conditions ,

'

include:
' . $

1. Agin"
"

o Environmental effects contributing to failure
' *

; .

2. Seit:mic '
'

*

o Contcinment
- ., *

o Control Room
, _

.

3. Accident Condition
'

o Temperature conditions. .

o Pressure conditions . . _ _ . . . _ . . . _ _ . . . . . . . . .

o Cherical Spray
o Radiation

i

h. Post Accident Condition -- -

. .. . _ . .

) .

.

!.
.

! -h- 86-1119091-00

0
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2.2 TESTING SEQUENCE
.

The sequence of testing is specified in IEEE std. 323-197h. The test |,

sequence spe;ified for all equipment is:
"

1. inspection of equipment after shipping

operation of equipsent to establish baseline data for later compe.rison ,

2.

3 equipment operation to the extremes of the normal operating range

specified, this excludes design basis events.

h. equipnent aging in accordance with IEEE std. 323-197h to simulate

expected end-of-life condition; aging test vill include radiation

(design basis radiation vill be included at this tbne) and vibration;,

equipment vill be checked out after esing to verify satisfactcry

operation
,

5 sei::mic t,est in accordance with IEIS 344-1975, equipment vill be

monitored during and after t!.c test to determine satisfactory opera-
.

tion , ,

,

*;

6. , accident condition (LOCA) testing vill be performed using the re-

quiredcomponentsofte:perature, pres [ure, humidity,andchemical

spray (radiation for the aceblent condition is previounly included
,

in stcp h); the equipment function vill be monitored durin6 the test

7 operation and monitoring of equipment in post accident conditions

for thirty (30) days after transient

8. inspection to determine the status an'd condition of equi nent and al

2

record of all findings will be made, components vill be disassembled

to allow inspection to determine statur pnd condition of equipment'

.

.

.

.

-5- 86-1119091-00
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2.3. TEST PLAN

.

The initial phase of the test program vill o.e the preparation of a

testing plan by the testing laboratory. This plan vill present the

appt onch to testing, methods, equipent, and general procedure to

be utilized for the VMS testing program. This plan will also detail

the aging plan and an evaluation of the system's design with respect

to scismic and LOCA cvents upon completion.
.

The tect plan vill be submitted to all VMS owners for their information ana

'

cu: to 2 ret :;utraf ttal to the HP.C if desired.

2.k 4% REQUIREZENTS

All custo:acr~ requil einents, enveloping conditions test requircanents, test
,

records, equ$y: tent calibration, and performance conditions will be docu-

mented and placed in a readily auditcble package. Thetestingla$'s

pr ocedurcs vill be ~ monitored by B&W as the owner's agent.

.

.

.- e i

2 5.UTORT '

.

The laboratory performing the test vill produce a comprehensive report-

which i.3 readily auditable, and a copy will be sent to all participanta.

The report vill include but not be limited to the followin6:

1. summary of test / analysis results
, ,

2. test equipent ured and test equipment accuracy

3 functional monitoring information of test conditions, i.e., tempera-
"

ture, pressure, "g" level, frequency, etc.

h. locations of all sensors

5 perform:.ulce datt. for equipment tested

6. discu::sion of test results and test abnormalities
-6- 86-1119091-00

1

- .- . - . . . _ - -, . --.
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3.0 EQUIPME:iT TO BE TESTED
-

.

The equipent used in the VMS system is standard for all custcmers with

only four exceptions. The equipment vill be tested on c. generic basis

with either a worst case envelope for varying equipment or inclucion

of all types of equipent requiring test.

The differences fren the base system are:

1. Hardline coaxial cable for interconnection betvcen the junction box

and the sensor ' aries in length from 10 feet to 200 feet as shownv -

in table 1.1.

2. Control room equipent mounting cabinets have not been suliplied to

all customers. The cabinets supplied are shown in table 1.2.

3 'D4I-1 utilizes a different signal conditione- fro.:: all other units.

k. Options su::b as master alarm, audio monitor, cdgenttces, cmd an iliary

relays rae utilized by the customers as shrvn in table i.2-2.

3.1 CONTAIMEL"f EQUIPMENT-
,

.

The following equipent is housed incide the plant containment und

must be tested. Geometric size and Icyout are also given:

1. Accelerometer Endevco 2273AM20

2. Mounting block with pretensioned strap
.

3 Hardline coaxial cable Endevco 3075M6-0.068 in. OD

h. Unholtz-Dickie 22CA-2TR preamplifier ' (see contingency section for other types
to be tested)

5 Preamplifier mounting junction box Hoffman 806hCHNESS Ncma kX-

8 X 6 X k in.
:

6. Pyrogell acoustical coupler

T. RTV potting compound (GE RTV 106)

8. Cable coup 3ert. Endevco EJ3h

7 86-1119091-00-

.

-n, -
7_ ,w - - - - - - - ,
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3.2 ORIDiTATION OF CONTAIhEEIIT EQUIniEITI'

Two orientations of containment equipment vill be considered. These

are horizontally oriented sensor and junction box and vertically orie.nted.

There two orientations are shown below:
.

Hori.ontn] D ientntion (Shown Above)

Vertien1 Orientation ,

. .

A Vertical
_

_ ,_

JG-
__)

'
-

,
..

---===L _ _ . -

11

||
u -

<j

1 /
'/ w
/

'

- - - ,./orizontal
- .

/ ,

/, w
, - -

/
/
/ -

/, =.-

/ J

4

8- 86-1119091-00-

_

y- w-- - - - - 9 -- w +wg-9 -

e7- y------- - - - r- -



_ _

..

3.3 CONTROL ROOM EQUIPMET"

I
.

'he followin6 eqaipment is housed inside the control room and rust be

qualified:

1. Signal Conditioning Amplifier, Unholtz-Dickie Model P22MHA-1

2. Unholtz-Dickie Audio Monitor

3. Victil Display Module, International Instruments Model 9270 .

h. Aux 113ary Relay Box (Three types: Allen Bradley, Potter & Brumficid,
and Solid State Relcy) :

5 Eisevisc Meter, International Instruments Model 2603

6. Unholic,-?)ickie Master Alar 2 -

,

3.h ADDITIONAL EQUIPm2iT NR CONTINGI2 ICY TESTING
.

-

A critical review of the VMS equipment has been made and two in contain-

ment components have been identified as potential problem arcas. Pi oblems

may occur in the preemplifier and lonr, spans of hardline cable. Since

the potcatial for problems exists in the containment equipment,' B&W

proposes to tect five ecmplete cha.tnels of V('S in-containment hardware.

The makeup of the five channels vill be as follows:

1. Generic installed equipment with a hardlire cable of 200 feet -

2. Generic installed equipment with' a hardline cable of 60 feet

3 Modified U-D preamplifier with 60-foot hardline cable
.

h. Modified U-D preamplifier with 30-foot hardline cable

5 competitive brund preseplifier with 30-f. cot hardline cable

i Note: Some of the mounting blocks t'ested vill have the lip ground

dven while others vill not in order to simulate mounting conditions

at the vsrious plants. .

One preamplifier and junction box assembly vill be tested in an out of

containment environment to simulate Niagara Mohawk's mount;.2g conditions.
.

-9- 86-1119091 00
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This configuration provides a contingency for all other customers.
*

.

G
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k.0 CONTAI?DET ENVIRONMENTAL REQUIRE!ETS

The environmenful capabilitics of the Valve Monitorin6 vill be

demonstrated by type testing actual eq.tipment under simulated service

conditions. The VMS owners have specified the service conditions for
i

both normal operation and accident conditions. All testing vill be J

perrarmed to the vorst case envelope conditions. The following princi-

ples have been followed in desi6nating the t st .equirements.

'

1. The severity of the testing method equals or exceeds the maximum .

anticipated service conditions.

2. Testing requirements have been taken from the custo::.cr requirements

transmitted to 31W. Each utility n:ust document their individual require-

ments against the generic test requirements to back up the tect.

3 When possible, a test vill be conducted so that an-upper bound of

operation vill be establiched. -

k. Modified an0/or* different brand equipment vill be tested as a contin-

gency option.

5 Equipment vill be monitored before, during, and after service condition

testing.
.

h.1.0 AGING

The aging simulation is chronologically the first test to be conducted.

The ob,jective of the equipment aging test is to put the sample components

in a st te equivalent to its cnd-of-life conditien. .The agin6 test consists

of a two-phase analysis. The first phase is an analytical calculation of

critical components, probable failure modes, and environmental effects which
T

contribute to failure. The second phase is a physical aging test to verify
.a

the analytical work.

-11- 86-1119091-00
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Th2 ar,ing program vill rssult in datormining tha exp:etsd life of czch .

, component and a maintenance pro 6 ram to replace or inspect equipment in a planned
.

sequence. The physical accelerated aging test vill produce a set of

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

condition vill ir.:lude the recommended maintenance and calibration.

h.1.1 NORMAL OPERATING CONDITIONS

The normal environ = ental influences on VMS equipment in containment are .

temperature, pressure, humidity,-and radiation. The containment equip-
.

ment is to be tested to sbaulate a 40-year life under the folleving

conditions. Equipment is to be monitored during aging test to allow

determination of ulttsate life.
.

Component--Sensor - Hardline Cable
'

Normal Expected Rance_ . Cvele_n

Tenperature 650 F 60-670 F 200

Pressure Atmosphere 70 PSI h0
..

Relative Humidity 100% 20-100% 200
,,

.

Integrated Radiation RAD up to 5 X 109 (Rads)
,

| Vibration Normal back- Max. during flov 200g kno valve
i ground: 0 5g Range 2K-8K . CPS cycles

Cocoonent--Junction Box and Preamulifier

Normal Expected Ennge Cycles _

Tempe.ature 430 F 60 156 F 200

Pressure Atmosphere -1.25-h8.3 ?co

| Relative Hanidity 1005 20-100% 200
.

Integrated Radiation up to 2 X 10 (Rads)

. .

r12- 86-1119091-00
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k.1.2 ADD 2TIONAL REQUIRIMENTS
.

.

The accident condition radiation exposure vill be included during the
.

aging test for IEEE-323-197h.

k.2.0 ACCIDEUT CONDITION TEST

The accident condition fcr containment equipment is the worst case

LOCA transient. The LOCA is simulated by applying the transient condition

of temperature, pressure, humidity, rac'intion, and chemical spray.
.

All conditions except the radiation are applied simultaneously, and

the equipment vill be monitored durin~,the' transient test.

The accident-condition test is the last test event in the IEEE-323

opecifier' ion. Aft r the LOCA tranrient conditions have died ava; ,

the i.quipnent vill be maintained in a post-LOCA environment and

monitored in cperation for a period of thirty (30) dsys.
. .

,

.Each of the applied test requirements are given in the folloving
.

sections. A vorst case envelope condition is presented, and each-

utility's specific requirement is also provided. Each utility ch7uld

verify that the specifications shown for.the plants are accurate and

that documentation exists to show that the requirements are censervative.
. .

"

k.2.1 TiMPERATURE'

The containment atmcsphere temparature transient is given in figure h.2.1-1.

This is an envelope of all customer specified temperature transients. She

initial temperature ramp vill be within a 10--second duration. Each

utility's requirements are plotted in figure k.2.1-2.

v13- 86-1119091-00
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As shown by figure k.2.1-2, al1 utilities' requirements are grouped
.

closely with the execption of the initial peak temperature prcreided by

'VEPCO. Testing inbs contacted have indicated a problem with reaching

the h30 F peak vitn 10 sei:onds. There vill prcbaoly 1:e a cost incre-
,

ment be+vcen testing to a peak te::2perature of 3hD F and h30 F.
,

k.2.2 PRESSURE \ -

The containment pressure transient is given in figure h.2.2-1. This
.

is an envelope of all custa=er specified pressure requirementc.. The -

initialpressureramy.willpeakwithinalb-secondduration. Eacit

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

As shown by figure h.2.2-2, all utilitics' re(uirements are grot"ptd

closely with the exception of the peak presiure.

.

Appendix A to IEEC std. 323-197h recommen'is a double peak tempe2 nture/

pressure test profile be used. The double peak te:npcrature/prestaire

test envelepment is specified in the section on testing margins.
..

,

h.2.3 CHD4ICAL SPRAY EXPOSURE s
.

During the accident condition test, a chc;nic:.1 spray vill be impocca.
.

The chenical spray vill be applied for a duration of 2h hours with '

a constant ph of 11.0 maintained throu6h the entire test period. The

spray will be continious and oriented in the vertically downward

direction. The f. low rate vill be a minimum of 0.15 (gal / min)/ft

over the pro,)ected horizontal plane.

v.18- 86-1119091-00
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The following che=icals vill be included in the test spray:
.

1. Boric Acid 3 Chromated Water

2. Sodium Hydroxide L. Sodiu= Thiosulphate

The possibility of spraying all chemicals at the sa=e time is now being

investigated by the testing labs. If a sepc N te test is required, the

utilities requiring a. uni <rie spray vill be notified of the additional

cost inerc=ent.
,

. - SPRAY E ST0nY
,

Ph d

IID - i-

*

.

*

g. >
z.4 Aoons Time *

h.2.h h'UMIDITY v'

.

The in-contain=ent humidity ranges between 20% and l'00% relative

humidity. All testing vill be perfor=ed utilizing 100% relative ''

hu=idity.

h.2 3 RADIATION

The envelope radiation environ =cntal requirement for the ca 1tain=ent

equipment under accident conditions is:

7.2 X'gO7 Rads integrated dose with least

h X 10 Raand9X10gsoccurringdurin6thefirsthourRads occurring during the first
three hours.

The plant specific requirenrnts for all radiation exposure is given
,

in the following table.

.
-19- 86-1119091-00
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As dincu::ed in section L.1.0, the radiation expo:ure required for aging
.

vill be added to the accid.ent radiation dose. All tadiation vill be

induced durin6 the a6 ng test.i

I
.

|

|

'
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B&W Valve Monitoring System.,

Summary of Camma Radiation Dose In Containment

'

Required by Customers for Testing

Post Accident Inscantaneous
40-Year Dose Integrated Dose Dose

Utilfty Rads Rad e,_ Rads

1. Arkansas Power & Light 3.3 X 10 -- -- - --

Preamp & Cabic
.

* '
5.0 X 10 - --- --

Sensor
,

2. Carolina Power & Light -- f'X
'

' *
0**

f.*f0**3. Commonwealth Edison 4 X 10
I

6 54. Consumers' Power Co. 2 X 10 1. 3 X 10 . " 1.7 X 10
@ 1 hour.

8-

5. Florida Pow r & Light 1 X 10 TID-- --
,

06. Jer: y Central 'S X 10 --

87. General Public Util. 2 X 10 _, __

~

8. Niagara Mohawk --

'

9. Northeast Utilities -- -- .

6
'

10. Northern States Power Pre--3.5 X 10 _,
,

Sen & Calj-
| 5.26 X 10

11. Power Authority 1 X 10
State of New York

12. Wisconsin Public ~
'

-- -- -- -

Service
,

'13. Virginia Electric & 7.2 X 10 --

Power Company )

14. Yankee Atomic --

* l-year duration
** 3-hour duration

j * * * 30 d ays
! .

rel- 86-1119092-00
'
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h.3 POST ACCID'J'iT CONDITION
i .

The VMS vill be monitored in the post accident environment after completion,

of all accident condition testing. The poet accident condition tuonitoring
i

'

will he conducted for a period of 30 days.

..

The post accident condition are:
.

'

Temperature 165 F
Pressurc 5 PSI,

Humidity 100%
,

,

The pont accident condition radiation dose is specified in the accident4

done.

l

1

,

;

!

i

i .

!

i

i

r
*

i

i -

\
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5.0 C0h"fROL ROOM EQUIFIEIT

HIVIROME?TAL REQUIRDEITS Y

.

The temperature, pressure,and humidity conditions in the control room

are specified well within the operating range of all control room VMS

equiprnent. There have been no accident condition environmental require-

ments specified by any customer for the control room equip ent. The

only environmental condition thret is significant is aSing.
.

51 NORMAL DIVIRom GiTAL CONDITIONS s.

.

.

The control room environtental conditions are given belov. The range

of the parametcro is given as well as the normrtl operating value.

Narmi Expected Rance

Temperature 750 y LO - 1200 7 -

!
~

lYessure Atmospheric

Relative Ermidity 140% 10 90I i

Integrated Radiation (RAD) 10 up'to 10
,

.

!
.

5 2.0 AGING TEST

The aging simulation is chronologically the first test to be conducted.

The objec 1ve f.f the equipment aging test is to put the sa=ple co:nponents-

in a state equivalent 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 failure modes, and environmental effects-

which contribute to failure. The secomt phase is a physical aging test

to verify the analytical work.

The aging program vill result in determining the expected life of each
3component and a maintenance program to inspect or replace equipneat in a

planred sequence.
.
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The physical accelerated aging test will produce a set of components le

their expected end-of-life. condition. This end-ct-lifu condition vill

include the recomended r71ntenance and calibration.

,

,

v26 86-1119091-00

. . - _ _ _ . _ _ - _ . - - _ . _ _ . . _ . _ - . _ . , _ _ . . _ . . . . _ _ _ _ _ . _ _ _ . _ . _ _ _ _ - . . _ _ _ _ _ ~ . _ _ _ _ _ _ . _ . .-



.

. .

6.0 SEISMIC TESTING
.

The containment and control room portions of the VMS equipment have

distinctly different characteristics and seismic test requirements.

All seismic testing will be perforced with the equipment mounted in

a typicci arrangement, 'he cquipment to be tested and mounting details
. .

arc discussed in section three.'

.

.

All scismic testing will be performed to meet the guidelines presented .

in IEEE std. 344-1975. All owners' seismic requirements will be en-

veloped by the scismic test.
,

. - 1

" 6.1 CONTAIlEiT EC,UIIE;T SEISMIC TESTING

The VliS cc.ulptaent in containment presents a problem in obtniring scismic

information for the pipe mounted equipment and the seismically rcotrained

conduit. Since the scismic requirements cannot be well defined, sine-beat

testing of all in-containment equipment will be perforced. The sine-boat

testing defined in this section corresponds to IEEE std. 344-1975 require- ,

ments with the only customer defined variable being the maximum accelera-
'

tion "g" 1cvel. The maximum accclcration of 4 5 g's has been specified cs

a conservative value. A review of several architect engineers' pipa-

aounted component seismic require.acnts showed that 4.5 s's is the maximum

required. Each VMS owner should verify the acceptibility of the proposed
,

,

maximum 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- 86-1119091-00
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2. Test procedures shall be in accordance with IEEE std. 344-1975.
.

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

equipment.

4. Inc equipment signals shall be monitored before, during, and after

the test, and any unusual characteristics will be noted.

5. A low level sine sweep resonance scarch shall be performed in the

frequency range of 1-35 H: in cach of the three principal directions

of the specimen independently.

6. A singic frequency biaxial vibration test shall be performed fu

front to back/vertinni plane with a 4.5 g input in each direction.

A test at cvery resonance frequency of the con.ponent and at every

frequency spaced at 1/3 octave intervals will be performed. This

test shall be repeated six times.

7. Four teste ac described in 6 above will~be performed: first, with '

the" inputs in phase; second, with one input 100 out of phase; third

with the equipment rotated 90 Porizontally; fourth, with the equip-

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

,

phase.
s

. .
,

6.2 COUTROL ROOM' SEISMIC TESTIHf'

The VMS control room equipment consist of several different electronic

mponents mounted in a B&W supplied cabinet .or in a customer supplied
.

panel. Many different mounting configurations exist for the VMS

equipment. To acco:::modate the large variety of mountin6 configurattons.,

each component will be seismically tested individually. For systems

mounted in the customer's racks, it will be the customer's responsibility

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

-26- 86-1119091-00
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.

the acceptability of the components in B&W supplied cableets. This
.

additienal program vill apply only to the utilities purchasing the
.

B&W cabinets.
.

The following testing procedures vill be folloved :

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

in such a vay as to simulate typical mounting configurations as

specified.

2. Test procedures shall be in accordance with IEEE std. 3hb-1975 (Test
r n ponse spectra - required response spectra THS-RRS).

.

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

of all control room equipment, if possible.

k. The equipment's electronic functions shall be monitored before, during

and after the test and any unusual characteristics shall be noted.

5, A low icvel sine sweep resonance scarch shall be performca in thn

frequency range cf 1-35 Hz in each of the thrca prinicpal directionn

of the specimen independently.

6. Each horizontal axis of the equipment shall be excited simultaneounly
'

but phase incoherently vith the vertical axis.
.

7 ' Equipment shall be subjected to 30-second duration absultaneous

horizontal and vertical inputs of random wave form motion consist-

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

the range of 1 Ez to 35 Hz.

8. 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 GBE are both defined.

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

damping for OBE and SSE. 5% da= ping is specified in IEEE std. 3hh-

1975 for equipment with unknown damping.

-27- 86-1119091-00
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10. The test shall consist or Tive (5) OBE tests and one (1) SSE test

in each orientation of the equip =ent.-

.

-28- 86-1119091-00
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7.0 TEST REQUIRDENT MARGINS,

Each customer's 2equirements have.been xamined and vorst case envelope

conditions derived. The enveloping test ' conditions are specified in tj e

this package as well as the requirements for each customer. No addi-

tional margins have been added to the utility supplied require =ents. IEEE

std. 323-197h suggests the following margins. These margins vill be added

to the specified test envelope.

1. Temperature: +15 (8 C). When qualification testing is conducted

under saturated steam conditf.ons, the temperature margin shall be

such that tett pressure vill not exceed saturated steam pressure cor-

responding to peak service temperature by more than 10lb /in
f

2. Pressure: 110 percent of gau6e .

3 Radiation: +10 percent i(on accident dose)

4. Voltage: +10 percent of rated value
_

5 Frequency: +5 percent of rated value
_

6. Time: +10 percent of the period of $1me the equipment is required

'to be operational following the design basis event

T. Environmental Transients: The initial transient peak temperature shall

be applied at least twice. (See figure 7 0-1)

8. Vibration: +10 percent added to the acceleration of the response

spectrum at the mounting points of the equi;n:ent.

. -29- 86-1119091-00
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8.0 FAILURE CRITERIA / FAILURE AVOIDANCE

*

The operation of the Valve Monitoring System vill be checked during

and after test as speelfied. The equip::ent vill be censidered failed

if at any time it does not perform its intended task. The large VMS

operating margins allow si nificant sfgnal 4cBradation to occur5

while the cystem remains functional. The test will be conducted

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

failed component. Any failed component vill le replaced and the
,

re:naining components in the Eystem qualified to completion.

8.1 PRE-TEST FAILURE FREDICT. ION

Each compont ut of the VMS is being e):cmined and accessed,a failure

probability. Contingency testing of modified and ec:vpetitive brand

equipment vill.be performed to establish a tested component replacement
.

in case of a failure. -

:,

8.2 IN-TEST MODIFICATIONS
.

If it becomes obvious during testing that a $iodification to the system

is necessary, the modification vill be made at the test facility if

possible and tested. #

.

r,

8.3 RECOMMENDATION FOR' SYSTEM IMPROVD2Ff

Should a ccaponent fail or be expected to fail, B&W vill recommend

modifications for the VMS to improve the system reliability. If possible,

any recommended component will be tested as specified previously.

Notification of problems and recom= ended modifications will be made as

quickly as possible if problems occur. *

i

1
-

.

-31- 86-1119091-00
:
I
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9.0. SCHEDULE I

,

The milestone in the valve monitoring system, test program and expected

completion dates are provided below:

o Transmit request for quote to testing labs May 5, 1980

o Receive quote from testing lab June 2, 1980
~

o Complete B&W review of quotes / select test lab June 20, 1980

o Issue revisions to prcgram &. cost June 20.,1980
.

o Receive customer authorization / issue purchase order July 1, 1980

* - July 1, 1980o Start of test planning
*

o Release of test plan October 1, 1980

Balance of schedule depends on testing lab selected. - .

'

*
,

y

.

.

i
!

-32- 86-1119091-00
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1. Introduction
This report describes the steam and chemical-spray environmentalThe environmental test was
exposure of a licuid level se'nsor.in accordance with Bechtel Specification 6600-M-2218 paragraph.

The test program consisted of an exposure to environments4.3.of steam and chemical-spray for a four hour period at nominal
conditions of 59 psig/3000F.-

The float assembly, used as an indication of fluid level, was' .

*

fixed to the stem of the unit.by stainless steel music wire,The input andwhile a constant input voltage was applied.the test period.output voltages were recorded throughout
The unit performed satisfactorily during the four hour .

~

envi;:enmental exposure period.

This program was performed at the test facilities of
- Isomedix, Inc. of Parsippany, New Jersey, during October 1975. ,

.-

.

2. Sample Description
The unit tested was a Model XM-36495 Level Sensor, manufactured"

/b) by the GEMS Sensor Division /DeLaval Co.
.

.

. ,
-

3. Test Program
'

3.1 Environmental Exposure
.

,

The sensor was supported by an alumi.num tripod secured
* - .

. .

4 at the bolt holes of the support flange of the head
assembly. A 3/c lead wire was connected to the threeBoth ends ofelectrical output leads- of the sensor. One endthe lead wire were potted in aluminum tubes.
was fitted in the sensor, while the other end was fitted
through an opening in the top of thc pressure vessel and
secured by a tube fitting. Figure 1 is a photograph of.

the unit installed inside the pressure vessel prior to
.

the exposure. -

The sensor assembly was filled with approximately one
quart of silicone fluid, supplied by GEMS.
The probe assembly was subjected to an environmental
exposure in accordance with the pressure / temperature
profile given in Figure 2. ,

()
.

.

S - .

. .
,

* .. e

- - - - - , ,e , , .,--Q- , - f} ,y - . . .-~, - , ~ _ , , c , , , , _ _ _ . . , , . _ . , _ . - - _ - _ . - . _ .< .
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A chemical-spray solution was sprayed into the test
chamber at a rate corresp.onding to 0.15,g=p per square

of the chamber cross-section area during the steam
-

ft. The solution consisted of 15,000 ppmexposure period.boric acid in solution with sodium hydroxide to obtain
a pH of 10.5 at room temperature.

3.2 Test Measurements ,

-

.

A d.c. power supply provided an input voltage measured
as 10.725 volts d.c. across terminal leads 1 and 2.The sensor float was positioned in tne middle of the
s. tem to provide an output signal simulating a fluid-

1c .re1. '

The output voltage was recorded as 4.787 volts d.c. and*

Throughout
was read across sensor terminals 1 and 3.the test, both input and output voltages were monitored
in order to detect changes in the voltage levels.*

.

A record of the readings taken during the exposure period ''

is presented in Table 1.
r

..
.

. ,

.

. *
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.
*

* . .
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TABLE 1 .

-

, .

.

MEASUREMENTS OF SENSOR PEPSOPlGNCE

*
.

Output
Elapsed Time Input

-(Volts d.c.) '-(Volts d.c.)
(Min.)

.

"

4.78710.725'

0 _

~

4.78710.7255 .

4.787'

10.72510
. ." 4.78610.72520

4.78710.72530 ,

,... '

4.78810.72550 -

'

4.788,

10.725'
60 .

4.78810.72590
... 4.78810.725120 '

.

*

-
.

4.78810.725
I 150
t

10.725 4.788.
I

180
| 4.788
l 10.725210

240 .
10.725 ,4.788.

4.788
'270

- 10.725
.

O e

| . .

.

%

$

(. ./
.

.

..
,

- -
.

,

i
_. . _ _ _ ..__ _ _ . . . _ _ _ . _ _ _ _
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4. Test Results _

The vessel was at room ambien't temperacure of 75cr priorSteam was rapidly admitted>

to starting the exposure.
causing the conditions to increase from room ambient to

minutes. The conditions were
300er at 56 psig within 820F and 55 i 5 psig for the four
maintained at 2980Fhour exposure period, as shown in Figure 2. .

s .

- -

The input voltage remained constant at 10.725 volts d.c.The output voltage was maintainedthroughout the tast. .

at a value of 4.787 i .001. volts d.c. .

The s'ilicone fluid in the sensor leaked through the
-

insulation cf the three conductors of the lead wire. Atit was found that the level ofthe end.of the test,silicone fluid dropped 1 inch from its original level before
Figure 3 shows the unit after the exposurethe exposure.

period.
.

.
s *

,

5. Summary and conclusions ,

, . , ,

-' 'i A liquid level sensor was exposed to environments of steam
and chemical-spray at 3000F/59 psig for a period of four

The unit functioned satisfactor.ily throughout thehours.
entire test.
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6 .' Certification
-

The undersigned certifies that this report presents a
true account of the test program and results obtained.
Any questions relating thereto should be addressed to

.
same.

.

; . .

.

[ttggn.hef'

m zt-

Nissen M. $urstein'
,

--

, Manager, Component Testing
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J.O. Nos. 11715/12050 February 24, 1972 |
Re/ised July 28, 1972NAS-90-22 Revised January 12, 1973

P.O. No. NA-333/1333 Revised December le., 1973
Revised May 14, 197t.

Revised Aoril 1,1975
Revised December 2', 1975

Revised. August 29, 1977
A; r.1 18, 1972Revised

S P E CI FiC ATiO N
FOR

LEVEL TRFNSMITTER=_t.ND INDICATORS

FOR

NORTH /NNA POWER STATION
NORTH ANN A UNITS 16. 2

VIRGINI/. ELECTRIC AND POWER COMP /NY

RIC*r0/OND, VIRGINI A

__

' EQUIPMENT SELLER: "G9/.S 59: SORS DIV." DELA"AL 'NRFINE"
CATEGORY I, II, III ENGINEERING APPROVAL

REVISIONS REV.8 REY.9 REY.10 REY.11

! O
\

PREPARED BY / APPROVAL j

EQUIPMENT SPECIALIST

1
PROJECT ENGINEER

OTHER REVIEWS
i

<}/j y/77, f-M"
QUAUTY AS$URANCE COORDINATOR j _

SAR COMPLIANCE REVIEW
,_

|

|

STONE & WEESTER ENGINEERING CORPORATION'
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J.O. Nos.11715/12050 Rension e
April ~,8 , 1978

CHANGES MADE IN SPECIFICATION REVISION
SPECIFICATION NAS- 90-22
IL'EL TFANSMITTEP.S AND IIDICATORS
NORTH ANNA UNITS 1&2
VIRGINIA ELECTRIC AfD POWER COMPANY
.

Unit 1 Unit 2
Data Sheet Mark No. Mark No. Revision

: s

18 LT-SV102 --

19 LT4W103A&S --*

All revisions are
dimensional changes
per ECCR 7120-1

Sketches

' 11715-ISK-1E LT-SW102 --

,

11715-ISK-1 L LT-SV103A&3 --

.

.

There are no E&DCR's or N C 3 outstanding against this Specification.

;

,

e

i
,

I

!

i

--n, , - - , , ~ , . , , . , , , , - - , , - , , . , ,,,,,,----,---....--,,,,-,,..,--,-.,,-..-,.-...----,..-.....,._,,._,,c.c n, , , , - , . . ., . , _ . ..
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8J .C. Ns . 11715/12050
9UAS-90-22

l.

SgCIFIC kEOUIREMENTS 12

Lt. VEL TRANSMITTERS AND I?mICATORS 14

The transmitters and indicators incluced in Lt.is 17

specification shall provide level indication and alarms .f_or 18

containment sump levels, valve pit levels, o i'. levels, and
oil--water interf ace levels in the underground fuel oil storage 19

tanks for the emergency diesel generators in a pressurized water 20

reactor nuclear power station. Specific and detailed conditions 21
The equixnent turnished 22are shown on the attached data sheets. 1

for this spe.:ification shall conform to all requirements of this

section of the specification. _In case of conflict between the 24

specific requirements and the general requirements, the specific
25p_equirements shall govern.
28CONSTRUMION

All transmitters shall consist of a stainless steel tube 30

_containirg hermetically sealed reed switches spaced at equal 31

intervals activated by a magnet equipped stainless steel iloar.. 33

The electrical connection head on the transmitter shall be 34
stainless steel and waterproot. 1he conduit connections shall be 35

3/4 in. NPT female.
_All control units shall be housed in weatherproot IE4A 4 27

metal mclosures suitable for wall mounting. The units shall Le 39

supp.. with 7 in. indicators and shall be suitable for

operation on 120 v, 60 Hz power supply. 40

Terminations are to be canuf acturer 's standard. 43
.

47_The sump level transmitters, Mark Nos. LT-RS-151A and D,
and LT-DA110, shall be supplied with 6 in., 150 lb ANSI RF

stainless steel mounting flanges. Stilling wells will be 46

supplied by the Purchaser. Refer to attached sheet ISK-1A. The 50

transmitters are located inside the reactor containment and shall
be capable of continuous operation _under the following normal 51

conditions:

Temperature 105 F 54

Pressure 10 Psia 55

Relative Humidity 40 Percent 56

Radiation 105 R Lifetime 57 ,

_The remote indicators on the main control board for the 60
ilsump level transmitters will be supplied by the Purchaser.

The oil level transmitters, Mark Nos. LT-EG100A and B, 63

for the underground storage tanks, shall be supplieo and mounted 64

on a 5 in., 150 lb ANSI RF stainless steel mounting ilange. The 66

transmitter shall have an operating range at 0-11 f t-6 in. The 67

control unit for the oil level transmitters shall be supplied

b-11715-47 12/17/75 62
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with one N.O. contact to sound an alarm on th main control board 68
when the level of the oil in the tanks crops to 12 in.

Ambient conditions are as follows: 71

Pressure = atmospheric 73
Temperature = 50-70 F 74

_The :Lnter f ace level transmitters, Mark Nos. LT-EG102A 77
and b, shall be supplied and mounted on a 5 in., 150 lb ANSI RF 78
stainless steel mounting flange. _The normal operating range for 79
this transmitter is 0-6 in. The control unit fvr the interface 80
level transmitters shall be supplied with two N.O. contacts to 81
sound a local alarm and one on the main control board wht:n the
level of the water in the bottom of the tank rises to 5 in. 82

Ambient conditions are as follows: 85

Pressure = atmospheric 87
Temperature = 50-70 F 66

The valve pit level switches, LS-RS101A and B, cnall be 91
supplied with 4 in., ,1_50 lb ANSI RF stainless steel flunges. 92
Ktilling wells will be supplied by the Purchaser. ht::er to 94
attached sheet ISK-1C.

ELECThICAL CONTACT RATINGS 97

The minimum electrical ratings for alarm contacts shall 100
be as follows:

Type of Ioad Rating Make and break 103
Inductive 0.5 amp at 120 v d-c 104

EARTHOUhKE REQUIREMENTJ 109

The ability to withstand earthquake effects is a 111
requirement prescribed & regulatory bodies having jurisaiction 112
over this nuclear project. See the attached " Earthquake 113
Requirements" form NA-1 for details. _The level transmitters must 114

| satisfy these requirements. Paring and subsequent to any 115
earthquake, these transmitters must maintain their calibration
and operability.

| -

|

|

l

1
i

l

l

!

b-11715-47 12/17/75 62
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119
LOSS-OP-COOLANT' ACCIDENT

Subsequent to a loss-of-coolant decident, the 121 ,

transmitters, Mark Nos. LT-RS151A and B shall be capable of 122

operating under the tollowing conditions:
125

1st Bour
12760 Psia 8Pressure 128280 FTemperature 129100. PercentHumidity 130

Radiation 106 R

134
After 1 Hour

13.5 Psia 136
Pressure 137140-150 :Temperature 13e100 Percent'

Humidity 13910e RRadiation
143transmitters shall be type tested to show that theyThe 144

conform _to the above requirements.
147

DATA SUPPLIED BY SELLER

Jnformation marked with an asterisk (*) is furnished by 149
150

the Seller. _ Data f arnished by the Seller are included herein f or
Purchaser's information and uce. The Seller is not relieved of 151

responsibility for the correctaa 5 of design and details

represened by the data. The Seller shall be responsible to 154
theadvise the Engineers promptly, in writing, of any changes in 155to describe accurately the characteristics of therequireddata

equignent as it is to be shipped and erected.
158

IDENTIFICATION
!160A stainless steel tag shall be secu;ely attached to each

GSsembly. EaCh tag Shdll be stamped with the Complete mark 161

number.
165

,C_ LEANING

_The above instrument ' shall be cleaned in accordance 167
using demineralized 168

with the manuf acturer's standaro procedure,both with a halide content of not 169
water and a suitable detergent,
more than 1.0 ppm for cleaning and flushing. .

Y73
TESTING

175transmitters and indicators shall be tested per the
_All Engineers' approval of test 177

manufacturer's standard procedure. Testing to be witnessed by Purchaser 's 178 )

procedures is required.
authorized representative.

62 |12/17/75 1b-11715-47 |
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INSPECTION 182

geller shall provide Purcha ser 's inspector with 184
certification of manuf acturer 's standard test, manuf a cturer 's 185
data sheets, and proposed shipping preparation to ensure that the 187
requirements on "VEPCO Vendor gurveillance Inspection Report" 188
incorporated in this specification , are complied with by the
Seller.

PREPARATION FDR SHIPMENT 191

The transmitters shall be prepared for shipment in such 193
a manner as to prevent contamination of cleaned surfaces or 194
damage during transit. 195

INSTALLATION 198

Jite installation of the above equipnent shall be the 201
responsibility of the Purchaser.

yervices of the Seller's engineer shall be furnished, 203
when requested by the Engineers, on a per diem basis at the 2, 4

installation site, to check the equipnent and instruct operators 203
on approved operation and maintenance methods.

HARDWARE FOR UNIT NO. 2 - J .O.NO. 12050 20E

A. duplicate transmitter shall be supplied for Unit No. 2 210
where noted on the data sheets. _ Mark numbers for Unit No. 2 are 211
duplicates of Unit No. 1, except as illustrated in the following
examples:

Unit No. 1 Unit No. 2 214

LT-RS151A LT-RS251A 216
LI-RS151A LI-RS251A 217

b-11715-47 12/17/75 62
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SEVNE & WEBSTER ENGIMING CORPORATION

GENERAI, REQUIRE E ITS f
i

IIISTh0Em . ;

!

SCOFE

Thu section covers general requirements regarding ranufacturers' ,

prints, instru=ent instructions, parts lists and tpare parts.

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

miE-CC?! TRACTOR

Whenever this section is attached to and rade a part of a forral
contract, the word " Seller," as hereinafter used means the party described
in the contract as the " Contractor."

PA?iUFACTURERS' FRELIMEUGY P{Tyrs

The Eeller :: hall submit with his proposal prints of outline dravires
or catL. og cuts shoving the approximate dhensionc and construction features
of the proposed equipment.

PA?iUFACIUPDS' PRINTS

Inforration required by the Seller for instrument design vill be
supplied by the Er4 neers in the Instrument Specifications.1

The Seller shall sub='.t for approval certified prints of outline
and detail drawings required for designire the complete installation in
accordance with the schedule.

These dravires shall include the folloving information:

All necessary dimensions and details such as position, size
and +,ype of all connections for rain and instrument piping,
conduits, drains and other services.

Clearances and space required around the equipnent for dis-
rantling and repairs.

Wiring diagrar.s where electrical equipment is involved.

Details of special features.
t

Ermineers' job orde number, purchase order number and rark
numbers of the equ.prent.

| Arrangement for procurement of necessary raterials and production|

scheduling shall no; be deferred pending approval of drawings.
t

SK2-7 55
LTI-5

I

i
,

i

- , , - - _ _



.

..

fo.
.

i

Gen. Req.
Instruments

2
.

One print each of the outline and detail drawings submitted by
the Seller vill be returned to the Seller, marked " Approved" or " Approved
as Fevised," together with the Engineers' comments, if nece.::sary, within
tvc veeks fro: their receipt.

1

Upon receipt of " Approved as Revised" prints, drawings shall be
torrected pro =ptly and new prints subritted to the Engineers for final
n proval and re:Ord purposes. One print will be returned to the Seller.
The Ce.ler shall then prc:.ptly sub=it, in accordan:e v;th schedule, certified
prints as finally approved by the Engineers. When required by the Engineers,
the Seller shall furnish additional ser,s of prints of all final approved

drawings.i

Approval of the Seller's drawings by the Engineers shall be con-
;

strued to apply only to general arrangement and shall not relieve the Seller'

from entire responsibility for correctness of design, details and dimensions.

The shiprent offered by the Seller shall be based on the approval
I cf dravings within two weeks fro: their receipt and shall be stated as a

definite pariod after date of award of order.
4

H;3"3D'EI;"' OPE:ATED INS"WOTIONS AND PARIS LIST

; The Seller shall submit, in accordance with schedule, cceplete
installation, operating and raintenance instructions , including parts
identificatien list for use in ordering spare or replacement- parts.
Accorpanyird this parts list shall be sectional and/or outline drawings
rarked to identify each numbered part and locate it in relation to the
eq:iprent as a whole. The above instructions and parts list are not
required fer iters such ac orifice plates , thermocouple assemblies,
ther=0vells , therno=eters , pressure gages and gage glasses.

QUOTATION FOR c ?ARE PARTS

' In accordance with schedule, the Seller shall furnish the Er41neers
( a quotation for reco = ended replacement parts for each size and type of

equiprent. This retornendation shall include the minimut number of parts
to be carried in stock to assure reasonably continuous service of the

eq.:1prent for One year with a :.ini=u: of outage.

i DE'.*!ATIONS F2CM SFFGICA"' IONS
!

No modification to or deviation frem the Instrumnt Specifications
shall be rade unless authorized in writing by the Engineers. Any conflicting

requirerents shall be brought to the attention of the Ergineers, in writire,
for their decision.

sK2-7 55
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J.O.Nos. 11715/12050

CORRESPONDENCE AND MANUFAC'rURERS' INSTRUCTIONS
FOR INSTRUMENTATION AND CONTROL EQUIPMENT

NORTH ANNA POWER STATION
1975 EXTENSION - NORTH _ ANNA POWER STATION

~

VIRGINI A ELECrxIC AND POWER COMPAIW

NOTE: Data on the specification sheets marked with an
asterisk (*) to De filled in by seller.

MANUFACTURERS' PRELIMINARY PRINTS

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

DRAWINGS

One transparency each, preferably to s cale, 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 & Wctster Engineering Corporation
Attention Mr. A.J. Murphy
Control Syste:::s Divisien
P. O. 6:x 2325
Boston, Massachusetts 02107

Drawing transmittal lotters, each included drawin J, and

all related correspondence shall include the following

informa tion:

Job Order Number 11715 or 12050
Pu chase Order Mmber
Mark Number
Equipment Name

The above mentioned drawings shall indicate, where
the clearance required for dismantling equipment whennecessary,

in service.

The information specified in the paracraphs above shall

apply to the initial and all subcequent issues of the outline and
detail drawings. Prints will be stamped "Approvad" or "Approwd
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 the
marked print, without any extra delivery time allowed.

LTI-7
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J.O.Nos. 11715/12050

Drawings for Unit No. 2, J.O.No. 12050, shall be sup-
plied and handled in the same manner as ' Unit No. 1,
J.O.No. 11715.

BIDS

Bids shall be submitted on an "As Requested" basis. Any
deviation from the specification will be submitted separately as
an alternate bid.

INSPECTION AND TEST REPORTS

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

Virginia Electric & Power Ceepany
Vender Surveillance Engineer Office
Attention: Mr. Gunther Helm
P.O. Ecx 26666

- . .

Rich =ond, Virginia 23261

Reports shall be identified with North Anna Power
Station, Purchase Order Number, J.O.No. 11715. 50 and/or 12050.50,
and Equipment Title and/or Mark Number, as well as Seller's name
and address to expedite any required communication.

GENERAL

In case of conflict between the instructions on this
sheet and the General Requirements, the instructions on this
sheet shall govern.

LTI- f5
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J.O.Nos. 11715 February 11, 1071

12050

EARTHQUAKE REQUIRD4EN"'S
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 tP- Engineers which support his statement that
the equipment furnished under this specification meets the requirements for
the Operating Basis Earthquake and Design Basis Earthquake 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. ihe analysis or test shsll confirm that
the resulting deflections shall not cause damage to the equipment to the
detriment of its capability to function as specified elsewhere.

The equipnent shall be qualified in the dATM/NG ' mode.

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

Static Analysis per Attachment I C53
Dynamic Analysis per Attschment II O
Test Procedure per Attachment III ES

Within (2) two weeps from the receipt of this order, the Vendor
shal,,1 submit a brief summary of the effort to be undertaken by him to certify
that the equipment meets the se3 sole requirements set forth herein. If more
than one option is afforded above, the summary shall include a statement as to
which of the options the Vendor intends to utilize to qualify his equipment.
The summary shall also include a schedule of submittals, approvals, interface

resolutions and certif3 cates to be submitted to or received from the
Engineers. Any exceptions, clarifications and unique interpretations should
be stated clearly in the summary.

If static n.2alysis or dynamic analysis is used to qualify the equip-
ment, the following applies. Within (6) six weeks from the receipt of this order,
the Vendor nhall, where applicable , calculate and submit to the Engineers prelim-
inary allovable end reactions at er.ch connection to the equipment. The Engineers
vill develop detai: plans and will calculate the. actual thermal and seismic
end reactions on the equipment and vill 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 seisnic end reactions given by the Engineers

with the normal operating loads an't 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 Engineers.

LTI-
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Operating Basis Earthquake

The equipment shall be designed to be capable of continued
operation with all normal operating loads acting simultaneously
with both horizontal and vertical components of the Operating
Basis seismic loadings. The horizontal and vertical seismicloadings are:

(1) Static Analysis

(a) 133 g** horizontal

(b) /), g,3 g** vertical

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

The horizontal and vertical seis=ie loads shall oc added
directly considering a 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 due to these combined loading conditions
shall not exceed the maximum stress levels permitted under
all applicable 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 strength per the ASTM or equivalent specification for -

the material.

Design Basis Earthquake

The equipment shall be designed to withstand the combined
effects of all 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

(a) .M [ horizontal
(b) 0.85 g" vertical

(L) Dynamic Analysis
See attached response data

The horizontal and vertical seismic loads shall 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 strength per the ASTM
or equivalent specification for the material.

LTI-
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If the Vendor can show that his equipment (including critical
'

components) 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.

(5) Operating Basis Earthquake - Static Analysis

(a) (), (2d3 g** horizontal
n

**
(b) C2. / g vertical

(6) Design Basis Earthquake - Static Analysis

** horizontal(a) (2 / g

**(b) ()./ g vertical

The Certificate of Compliance must be stamped and signed by a
Registered Professional Tngineer with the statement that he has seen and
reviewed the adequacy of the method for establishing that the seismic design
requirements have been met. A summary of 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 test results if
applicable. The certificate must also be signed by a knowledgeable officer-
of the Company. .

'" Operating" or "not operating" as applicable.

'' Equals acceleration due to gravity (static analysis
specified).|

,

I

|
|
1

|
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ATTACHMENT I TO NA-1

INSTRUCTIONS FOR STATIC ANALYSI,]

1. Formulate c program for qualifying the eauipment $n accord-
ance with the conditions specified in the earthquake require-
ments NA-1. A summary of the effort to be undertaken shall
be submitted to the Engineers as specified in NA-1.

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

3. Per the second paragraph of NA-1 the base natural frequency
of the equipment must be deter =ined. If the base natural
frequency of the equipment and its parts is above the value
specified in NA-1, 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 b
must be used.

k. The Vender is required to multiply the appropriate ma9ece
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 be considered concurrently with the vertical
direction earthquake.

5 Where applicable, the Vendor vill submit preliminary allovable|

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 vill combine the actual end reactions given by the
Engineers, in his final calculations which must be submitted
to the Engineers for approval.

6. The structural load-carrying members, whether internal com-
| ponents or external components such as hold-down bolts,

| must be checked to ensure adequacy of design under seismic

| loading.

7. The equipment is to be cnalyzed on a worst case basis with

rogard to operating condition. A cheef. of critical anma deflec-
tions must be made to ascertain that detrimental 6 ange vill

| not occur.
|

| 8. A final analysis report must be compiled by the Vendor and
submitted to the Engineers for approval. Upon receipt of

| anproval the Vend 0r vill submit a Certificate of Compliance
| in accord with NA-1.
!

|

(
l

| LTI-
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A'ITACHMENT III TO NA-1

INSTRUCTIONS FOR SEISMIC TESTING
i

1. Formulate a program for qualifying the equipment in accordance. '
with the conditions specified here and in the earthquake
requirements NA-1. A summary of the effort to be undertaken
shall be submitted to the Engineers, as specified in NA-1.
If the qualifying program is predicated uoon existing test data
either partly or entirely, the data and reasons why it is i

considered applicable should be sumitted with the summary.

2. The Engineers will confirm whether the program for qualifying
the equipnent is acceptable within (2) two weeks of receint
of the summary.

3. The acceleration values listed as (5) and (6) in NA-1 may be
used as base input to qualify the equipment by test procedure
for the OperatinC Basis Earthquake and the Design Basis Earth-
quake.

h. The equipment should be mounted as closely as possible to the
in-service orientation during (esting. Also, the accurtenances
and attachment to the equipment such as connecting piping,
attached components and Lnchoring 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 inste.rface connections is presented
in this specification, the Vendor should contact the Engineers
fo* further definition.

5- The enuipment should be tested under conditions vnich 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" abs 11 be performed for as much of the

, range between 2 and 200 cycles per second as practicable.'

The objective of this test is to detersine the natural.
frequencies and amplification factors of the tested eauipment
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.

shall 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
random excitation may also be considered.

I/II-
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T. A "Dvell Test" of the equipment shall be included. This would
include as a minimum, a test of from 1 to 15 min duration at the

frequency and input for which the maximum component response
was noted in (6). Additione.lly, other frequencies would be
selected if (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 be con-
ducted prior to, during and after vibration or shock testing
shall be clearly delineated and recorded by the Vendor. As
a 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' inspe.etor
the opportunity to vitness 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 vill submit a Certificate of Compliance in accord
with NA-1.

!

l
I

i
.

f
i

l
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INSTRUCTIONS FOR COM?LETING VEPCO'S
CERTIFICATE OF CONFORMANCE

The vendor shall complete the lines numbered below in
duplicato:

LINE NO. INSTRUCTIONS
.

1. NORTH ANNA POWER STATION - (UNITS 1,R.,3, AND 4 AS APPLICABLE)-

2. VENDORS NAME

3. VENDORS ADDRESS

4. NAME OF CCr.PONENT OR SERVICE PERFORMED

5 S&W KARK NUMSER OF COMPONENT AS REQUIRED

6. THE SPECIFICATION NUMBER, REVISION AND DATE INCLUDING TITLE
APPEARING ON SPECIFICATION-

7. 'S&W's PUP.;HASE ORDER NUM0ER PLUS A1Y CHAN00 ORDER AS
APPLICABLE

. .

8. S&W's JOB OP. DER NUMBER AS APPLICABLE:,

-.

NORTH ANNA UNIT ! - 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
.

,10. S&W APPROVED FABRICATION DRAWINGS AND LATEST REVISIONS
-

!!. ALL VENDOR DEVIATICNS FROM THE S?ECIF! CATION WITH APPROVAL
*

LETTERS ETC. TO VERIFY ACCEPTANCE OF DEVIATION

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

<

LTI-y")
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VIRGINIA ELECTRIC AND POWER COMPANY
CERT.TFICATE OF CONFORI-!ANCE

PROJECT NAME
_

SELLER ADDRESS

ITEM OR SERVICE MARK NO.

| SPECIFICATION NO. AND TITLE

PURCHASE ORDER NO. _ J.O.NO.

SELLER IDENTIFYING NO. DRAWING NO.

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

1. 4.

*

2. 4.
,

.

3,_ 6.

_The Seller, including his subsuppliers, hereby
certifies that the item or service, supplied on this order
complies with the above listed specifications, drawings,
applicable codes, standards and procedures. The Seller
certifies that all deviations from specification
requirements are listed above and that deviation approval
documents are attached.

.

( NOI'ARI7D SIGNATURE
| QUALITY ASSURANCE MANAGER OR EQUIVALENT

,

|
|

| LTI-4B
|

!

_ _ _ _ . - . - _ . _ - . _ _ ._ _ _ - . _ _ . _ . . - _ .



'

f,. ee,p,y; g.g ,<7spe '
. ,

'

.

. . ..

r,-) -| 4, .

g~ j ;.
-m-

.. t ' %. .-.

- m .

,

_

, -, .
,

_ ,

| ~

h ."= ',4 .3,
,

.

' - .
42

,

g f., , - 4 . gp f
: -<

,

~

. * (=N ~ '''

L ,..

; 'f ~' s ; 1
>

i
-

,

. . .

' . p $ - , . ,.,

'

h |* : ;|. ;
7

. .
- . .;|

f[?
'' ~

,

p'p~ >;| i
-

-

, , .._ , _

,e ,y n.; . ; x. ,.-.

._ .

.m.

.

sr

$$$
eE$
12 5 8=

-

W=a
SEO- .

5 $I! E
~

<
.

.

O

'
. . -

_ _



h, ' , . - -1

.

b- FORWARD

l.

This summary of environmental test reports available from The Foxboro Company is a,

direct result of the many inquirien received for information concerning the perform-
- ance of various products under conditions typical to nuclear power plant environments.

It is believed 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 for a detailed description of procedures, data,

and conclusions. Caution should be used in making any assumptions or conclusions
from these reports that are not expressly referenced within t'a ;4 port.

.

Appendix A of the document contains a type test repurc ordering guide for N-E10
Series Nuclear Transritters.

.

Please note that .he environmental test reports cevering qualification of SPEC 200
to IEEE 323-1974, 344-1975 have not tt..n included in this summary. Contact The-

Foxboro Company for information about reports available.

All test reporte described in this suumary are available at a cost of $75.00 per
report. Please eend invoice to:

The 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 Cempany
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'.

I
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18 Bydrostatic Leak Tests of 316 Stainless Steel Body-Cover Assemblies
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Differential Transmitters. (Test Report No. T4-6061).
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[~
22 Seismic Testing of Specific SPEC 200 Instrumentation (Test Report No.
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}, Q9-6005 - Maximum Crsdible Accidsnt (M_';.Al

[. . Devices Tested:

E13DM-KAM-2 d/p, E11GM-SAB-2 gauge pressure.'

E11GH gauge pressure, all 10-50 mA, 63-95 Vdc supply voltage, all with MCA
modificaricas per Special Instruction 1-00209, (aluminum topworks hou' sings).

,.

Summary:

This was a " devised" ten, that is; there were no 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. 80F for reference
kise to, 31SF in steam at 90 psi in fifteen minutes or less
Hold at, 318F for one hour

g Drop to, 288F in steam at 56 psi
g Hold at, 288F for twelve hours

Drop to, 80F and held for twelve hours
Finish, 80F for return codditions'

'

Maximum E13 Ell output shifts were about 5% including transients, with return to
80F shifts of 2% or less.

.

.
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' T1-1059 - Se_ismic Vibration Tests
.

Devices Tested:

E13rd-ESAM1 - 0-100"H2O Max. Static Pre - 2000 psi
E'.sDE-BSAMS - 0-100"H2O Max. Static Pre - 6000 psi
E11GM-ESA31 - 0-175 psig Overrange Pressure 500 ps.4
E11GM-ESAE1 - 0-1750 psig Overrange Pressure 4000 psi

f Summary:

The purpose of this test was to determine the effec'. of scismic vibration on
performance of the subject transmitters, and also to establish whether seismic
vibration affects the ability of the subject transmitters (standard construction)
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 results show that no leaks were detectable after seismic resonance search
cad sine beat vibration. Calibration data before and after vibration are included.
Variations in transmitter outputs at 50% span were monitored during 10-cycle sine
beat vibration.
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T1-1059A - Seismic Vibration Teses-

Devices Tested:*

Same as T1-1059 except E13DL-ES, 0-20"H2O and 500 psig static pressure substituted
for E13DH-ESAM5. . |

Surunary:

The E13DL-HS showc1 a -4% sero shift at 5 Hz and a bandwidth of 10.25% at 1 Hz on
sine beat test.

,
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, , - T1-1070A - Seismic Vibration |

Devices Tested:*

|~ M/62HF-5E-02-L Style C Controllera.

- b. M/62HB-4E-OH Style C Batch M troller .

_
c. M/6420HF-0 Style A Recorder

| d. M/63U-AC-OHAA Style B Alar-
e. M/66DC-OH-4 Style B Multipliar' 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-OH Style C Power Supply

'

j. N0140AB Power Supply
k. N0140MA 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 Ig 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 0.9% 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 Also T3-1097)

Devices Tested:-

a. (Two) (2) E13DM-ISAM2 w/N0148TE (Prototype, Std. as of Jan. 1975) Amplifier
integrally mounted.

,

[ b. One (1) E13DH-ISAM2 w/N0148TE, (Prototype, Std. as of Jan.1975) Amplifier
remotely mounted (i.e., not irradiated).

b c. Two (2) E13DM-ISA".2 w/N0143XS Standard (as of 1972) Amplifier integrally
mounted.

(- d. One (1) E13DM-ISAM2 w/N0143XS 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 exposed to a tot 2 dosage of 1 x 107 rads from a GAMMA source.

Units with Standard (as of 1972) N0143XS Amplifiers had less than 0.5% errors. Units

[
with Prototype N0148TE Amplifiers (Jan. 1975) had maximum error of -4.2%. Units with
remote amplifiers had less than 0.3% changes due to exposure to the total dose of 1
x 107 rads.

[ _
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(. T3-1013 - Maximum Credible Accident (MCA)

Devices Tested: The following units of MCA/RR design with cast iron bases'

| and covers were tested:

o. E11GH-IINM2 Electronic Gauge Pressure Transmitter
l b. E11GM-!St.I2 Electronic Gauge Pressure Transmitter

c. E13DH-ISAMS Electronic Differential Pressure Transmitter
d. E13DM-ISAMX Electronic Dif ferentici Pressure Transmitter

|

k a. 3-XJB-I/25 MCA Cast Iron Box Assembly and Pressure Seal Assembly

Summary:
1

Test was performed by Franklin Institute (Philadelphia, PA) under MCA (or LOCA), ,

Steam-Air-Chemical-Spray conditions. Initial test conditiens were 3000F at 60 i

lbf/in2 with an NaOH/ boric acid chemical spray for two hours. (See also T3-1013 (
Supplement). |

|

'ihe EllGM and EllGH outputs shifted -8% and -13%, respectively, at 300F, 60 !bf/in2
2Of the above shifts, -6% and -3%, respecitively, are attributable to the 60 lbf/in~

change in reference pressure of the E11GM and E)1GH.

The E13DM and E13DH outputs shifted 41.5% and - uransiently, then settled to -2%
and 0% respectively, at 300F.

On return to reference conditions, all transmitters were within less than 1% of pre-
. MCA calibrations.

l
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.- T3-1013-MCA Supplement

. This test preceded T3-1013 above, with identical transmitters from the same batch.

Test was performed inhouse to the same steam-pressure program but without chemical
spray. Test results were similar to those with chemical spray.
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T3-1030 - T.a:'istion Test
.

Devices Tested:

M/17R-MK31, Style B, Pneumatic Repeater
.

Summary:

Test was to detemine ef fects of 105 rads of GAMMA radiation on subject device.
Instrument performance was documented as determined before and after exposure to
radiation, but was not monitore d during the test.

No 4$fett from irradiation v s detectable.

'
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T3-1068 - RaJiation Test (See Also T3-1097)'

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

1

Three E13DM-ISAM2 Electronic d/p Transmitters with N0148ND and -NL Amplifiers

Three E13DH-ISAM2 Electronic d/p Transmitters with N0148NL Amplifiers, one
remotely mounted.

Two E13DM-ESAM2 Electronic d/p Transmitters with N0148PD Amplifiers.

- Note: 'the Part No. N0148NL designates the 4-20 mA radiation-Resistant amplifier
and P4.: No. N0148PW 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 a GAMMA radiation r marce.

All transmitters continued to function at 7.6 x 107 rads.
{

Two transmitters, 4-20 mA, with N0148ND Amplifitrs, survived the total dosage ofl

2.2 x 108 rads.{
Two transmitters 4-20 mA, with N0148NL, survived total dosage while one failed
at 8.6 x107 rads.-

Of the two 10-50 mA transmitters with N0148PD 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 N0148NL and
L- N0148PW designs to achieve icoger life under GAMMA irradiation. Performance of the

modified amplifiers is documented in Test Report T3-1097.-

[
,
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PERS 75-113 - Soismic. Sine-Bent (From T3-1077)

,
Devices Tested:

Twenty (20) different SPEC 200 instruments, including nests, converters, controllers,
integrators, alarms, isolators, 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 Ez 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 search.'

Outp';t spikes which occurred on some devices were due to a test-setup phenomenon
as ezplained in the transmittal letter attached to subject report.

,
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I T3-1086 - Seist:ie Vibration
'

Devices Tested:

M/122TE Pneumatic Consotrol Recorder
M/130M-N4 Pneumatic Consotrol Indicating Controller -

M/130ZY-N4 Pneumatic Consotrol Ratio Controller
M/135T Pneumatic Consotrol Manual Loading Station
M/101-5-No-30-Kl-30 Shelf for above units

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

Summary:

I Test was a 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 1% after all tests.

Recorders and Indicators produced wide bandwidth indications at certain frequencies
I but retained static calibration accuracies.

[

;

[. . _ - -

(

1
.o

.

r-

b

.

;

. _ _ . - _ . _ . .__ -.



2-1 -

l
'

.
T3-1091 - Seismic Vibration

Devices Tested:-

[ E11CM-ISAE2 Electronic Pressure Transmitter
,

E11GH-IINN2 Electronic Pressure Transmitter '

[
E13DH-ISAM5 Electronic d/p Transmitter

,

E13DM-ISAMX Electronic d/p Transmitter

( All above with cast iron bodies and etvors, MCA/RR modifications and cast iron
"XJB" axternal junction box assenblies.

[ 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.

I- All transmitters operated without loss of function throughout all tests.

[
While significant output bandwidths and output shifts occurred at some frequencies
during sine heats, the maximum calibration shift found after a single series of tests
along a give:: axis wasne4% on one unit (E13DH, but see full report). Maximum cali-

{ bration shift on other three transmitters was 0.6%.

[
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[, T3-1097 - E10 Series. Radiation

Devices Tested:.

Three Standard Amplifier,s, N0148TE (4-20 mA)
Three Radiation Resistant Amplifiers, N0148NL (4-20 mA)

[ Three Radiation Resistant Amplifiers, N0148PW (10-50 mA)

(See Also T3-1068)
[

Summary:

[ This test tas to determine the susceptibility of E10 Series, 4-20 and 10-50 mA
amplifiers to various dosage rates and levt.u. of GAMMA radiation.

All N0148TE Amplifiers functioned without ftilure to 1 x 107 rads. Worst-
case zero shift was less than 2.5% and worse-case span shift was less than 0.5%.'

*

All N0148NL Amplifiers functioned to a total dose of 2.2 x 108 rads without failure.
Worst-case zero shift was 5.7% and worst-case span change was 1%.

( Two of the N0148PW 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 4.2% and less with
worst span change 2.2%.

.
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T3-1099 - Seismic Test[,
Device Testem..

M/66N, Style B. Signal Characterizer

Summary: *

j

This test consisted in a resonance search at 0.5g and a sine-beat test at lg at
- 1 Hz and 2g's, 2 Ez to 35 Hz.

J The M/66N functioned properly with no damage through the test. Maximum output shift
'

was less than 0.5%.
. / +,a
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k- T4-1025 - Seismic Test
*

Device Tested:

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

k Summary:

'

Test subjected dummy-loaded rack to a resonance search from 1 to 35 Hz at O.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,

( nodifications are required to make it suitable in a stand-alone installation at the
2g level.

1

[

{

f

[- -

[

f

i

)
\

-

'. .

!

l'

_



F.
y -16-

[- T4-1030 - Seismic Test, Randon (See T4-1030, Addendum) {
l

Devices Tested:*
r

L

M/62H-4E-DJ Style C Controller
M/67HTG-0J Style C Auxiliary Ststion -

k M/610AT-01 Style'C Power Supply (Modified)
M/6403HF-0J Style A Recorder (M dified)
M/66AT-0J Style E Square Root Converter

k M/63U-BT-0JER Style B Alarm
M/66BT-2J Style D Current Repeater
M/EH4-D Shelf

I

Lunary:

k, Tsst subjected above devices to simultaneous horizontal and vertical random inputs
based upon Bechtel Response Spectrum 6600-C-2102, Fig.10. Zero period acceleration
of required response spectrum was 0.93

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

While the M/64 Recorder was generally within 0.5%, shifts of up to 2.8% were observed.

(.
In addition, the chart drive loosened and became nonoperational. (See T4-1030
ADDENDUM for fix and retest).

.
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[' T4-1030 ADDENDUM - Seismic Test, Random (See Also T4-1030)
'

'

Devices Tested:

M/6430HF-0J Style A Recorder
-

M/6420HF-OJ Style A Recorder
- M/63U-3T-0JER Style 3 Alarm

{
Sunnary:

Test was to determine whether modifications to the M/64 chart drive assemblies
cvoided the failure 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 originally.

.

The chart drive did operate without loosening during the seismic test program and
the M/63U Alarm functioned properly.
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[ T4-6040 - Radiation Test ;

[ Devices Tested:

Eight (8) EllGM body-cover assemblics, with "E" capsules, four (4) with standard
eilicone elastomer 0-rings and four (4) with ethylene polypropylene 0-rings.

Suasnary:

[ Test was to determine effect of GAMMA radiation does to 2.2 x 108 rads on ability
to withstand pressures to 4000 lbf/in2 without leakage. Test included a temperature-

{ simulated Design Basis Accident (DBA) of 3000F for two hours and 2440F for twenty-two
hours.

.

There was no leakage detectable after total dosage on the units with silicone
clastomer 0-rings.-

Slight (0.1 cc/ min and I cc/ min) occurred at 3000 and 4000 lbf/in2 after total dosage
cn one unit with ethylene propylene 0-rings.-

8 rads.{ No leaks were detectable on any of the eight units with 1 x 10

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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e

# T4-6045 - Radiation (+ Simulated DEA)
"

'

Devices Tested:
,

Four (4) Connection Assemblies using Teflon Gaskets, Part No. Dil4RB

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.c

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

Summary:

Test was to determine hydrostatic pressure leakage effects on various gasket materialsr.

[- when subjected to levels up to and includinr, 2.2 x 108 rads of GAMMA radiation 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 lbf/in2 on assemblies with Ethylene Propylene
gaskets after 2.2 x 108 rad irradiation and the DBA temperature test environment.

8 rad and DBA temperature test.Both Chemloy and Teflon gaskets leaked after 1 x 10

7 rad and the DBAChemloy gaskets were found to be satisfactory after 3 x 10-

temperature test. ,
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I T4-6061 - MCA (DEA),

Devices Tested.*

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

Summary:
,

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

Nav4,= = jutput shift (at 80% input) was -4.2%.

This 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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TS-6066-Seismic (RandcE)
l

Devices Tested:

} One (1) E93-AJ20USFD, Style B Temperature Transmitter
L One (1) E93-BJ90USFD, Style A, Temperature Transmitter
- One (1) E94-N20SFD, Style B. Temperature Transmitter

Summary:

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

l
' The calibration shif ts before vs. af ter each resonance search and randor vibration

test were less than 0.05% for all three devices. The zero period acceleration of the-

L. required response spectrum was 1.0i;.

The largest output shift during any test was 0.6%.
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[ T5-6059 - Seismic (Sine-Beat)

Devices Tested (One Each):.

J .

,

2ANU-P, Style A,. Nest
,

2ANU-P, Style A. Nest j,
,

2AP+ SUM, Style L Summer
' 2AO-V31 Style 4, V/I Converter

2AP+AVS, Style A, Voltage Source

( 2AC+DYC, Style A, Dynamic Compensator
2AI-N2V, Style A. Resistance Converter
2AI-13V Style A, 1/V Converter

j 2AO-V21 Style A V/I Converter
2AO-IPD-S, Style A, Integrator Power Driver
2AP+ DSS, Style A. Solid State LoS ci

[ '.
2AX-P39A, Style B, Power Supply (Prototype) j
2AX-PS9A Style A. Power Supply '

2ARPS, Style C, Power Supply (Prototype)

{- Summary: '

{ T:st was to determine the ability of the above SPEC 200 devices to perform without
itss of function when subjected to aine-beat vibration. Frequency range was 1 to
35 Hz with maximum acceleration of 4 's (2ARPS, Power Supply) and 2.6g's (2ANU-P3

|~ N:sts).
'

i Significant problems encountered involve workmanship on prototype power supplies,
f- ratantion of cards b nests, and unresolved spikes on outputs of some devices.

Resolution of problems and explanation of anamolies are covered in transmittal

|
1etter incorporated into the report.
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T6-6015 - Seismic (Sine-Beat, Resonance Search)

4

IW, ices Tes:ed: ,

c
230SM

- 226
- 250PM-M2N

#

250PM-V-M2N
.

250PM-V-M2N
230SM

f 2025-06
250PZ-M2N

Summary:

This test was conducted to determine the ability of the above SPEC 200 devices to

f. function without loss of function when subjected to aine-beat vibration.

.
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r T6-6020 - Seismic
L

Devices:-

I .
r- *

'- 2ARPS-A Style C.
2ARPS-A Style L

r ;
4- Summary: .

[ Test was run to determine the ability of the above devices to operate proptrly during
h resonance search and sine-beat tests.

f
Y

,

I
I

L.

I

L

f'
L

,

;

F

L

..

r
.

.J

n

i m*

I..

\

$

l

.. , . . . - . , - , . - . - . , . _ . . - _ , - - - , . , - - , - . , , _ . . _ . - , - , , , - . . . - , . . _ _ . , ~ , , , . . - - . . . , _ - . . , . . - . . . - , - - - - , . . . - - . . _ _ _ . , , . . . . . , . . .



)E
ww+ m as *e- wMM =@ 44 mm--D+% 55mme sa-w e w w r +e - e-

'

-O-

..-

.

>
e

N

9

*
c.

* ,

*
.

.s

.

I-3
.

4

e

6

8

|
'
*

s

*

APPENDIX A
<-

-

TYPE TEST REFORT ORDERING GUIDE'

3. -

-
~ ~ '

FOR N-E10 SERIES NUCLEAR TRANSMITTE_RS
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RADIATION

MODEL NUMbFR SEISMIC (IEEE 344-1971) LOCA (IEEE 323-1971) (IEEE 323-1971) |
,

N-EllAM-II
|N-EllAH-II g ,

1
" s,N-El@ -II 7

- N-E11GM-II [ T3-1091 T3-1013 T3-1068 |
T3-1097N-E11GH-II

N-E13DM-II s
'

N-E13DH-II
w

N-E11AM-%111,

N-EllAH-IA-HI v
#N-EllDM-IA-HI

N-E11GM-IA HI T1-1059 Q9-6005 .T3-1068
a

i F- E11Gi-IA-HI T3-1091 I T3-1097

| W E13DM-IA-HI
{ N-E13DH-IA-HI3

*

N-E13DL-IA;,,

.
'

N-EllAM-HA
1

> N-Ell 4M-HA
i

N-E11TM-HA '
'

r N-EllGM-HA T1-1059 Q9-6005 T3-1068
T3-1097

F N-E11GH-HA
N-E13DM-HA-

N-E13DH-HA

N-EllAL-II T3-1091 T3-1013 T3-1066

N-E13Df-II T3-1097

.-

N-EllAL-IA-HI
N-E13DL-HI T1-1059A | Q9-6005 T3-1068

,
W-E11GH-HI T3-1091 T3-1013 T3-1097

N-EllAL-HA T1-1059A Q9-6005 73-lM8
T3-1097

N-E13DL-BA

Questions concerning validity of test reports for specific customer applications, and
which require additional decumentation or engineering will require additional charges
for engineering time. Please refer to Foxboro.

t
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ANVIkoletENTAL SONE Dr.bCR1PTION SHEET |

Fac111tys VAPCO, NURTH AMMA
that ta: 1 and a
Docket: 50-338 asad 50-339

EONh: AB-444A
LaSCkIPT1uN: auk 111ery ballding - Elev. 244 8-6* - Ch. Ptap Cub 1Clas

NORMAL 1AJCA MS1Js hiLas
! EvauussTam hMVikO M R&FhadNCE ANVIHO*eJAT Mr.FtJuueCh _hhVIRONnrJr? _khPERsJeLA aNVIMohhhas? AuJ Aka.M s

- TRMPPAA11JRh 50-120 11 hA h4 104 to 130s 1.
I

(* F) 0-4 acc
130: 4-100 sec
130-1s5:
100-4100 sec
185-1833
4100-S400 sec

'. 183-115:
5400 sec 44 nr

I
PRESSURE 14 .7 NR NA NA 15.14: 0-N acc 14
twsia) 15.14-15.02

10-35 sec
15.0-14.7:
35-400 mec

i

| EutLATIVE leC In NA 100 14
! iSJM1DITY (b)
1

i

QtRRICAL h4 MA NA NA
SPRAY

MD1ATION 2 x 10* 14 3.6 x 106 14 (100 46 (100 Jb
trads)

,

1

StsbhaRGamCE h4 NA NA NA
d telev)

'

M = Not applicable. MR a teot required. MC = Not calculated.

taanbers in Ref erence Coltaans are laentitlea in the list f ollows tag the Ref erencis.

teote: loot app?lcanle. suo matety relatea electrical equ1pment w1A1 Le arrecteo by t.he mutanergence level at tme 444* 4"
I elevation at the Aux 111ary asualdas.g.
4

i 3

!
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ENVIROletENTAL ZONE DFSCRIPTION SHEET

Facility: VIPCO, NORTH ANNA a

thits: 1 and 2
tbekets: 50-338 and 50-339

ZONE: AB-244B'

DESCRIPTION: Auxiliary Building - Elev. 244 e-6* - General Areas

NORNAL IDCA MSLB RELB
i IRRAM21_7.R ENVIPONMENT PME ENVIRONMENT PJ;@ ENVIRole4ENT PAGE ENVIRO?eqEP* PAGE

TEMPERAW RE 50-120 11 NA NA 104 to 176 12
0-3 sec(*F)' 176-204:
3-30 sec,

204-195:
30-1800 see
195-192:
1800-5400 ca.
192-124
5400 sec-24 hr

PRESSURE 14.7 M MA NA 15.14: 0-10 sec 12.

g3sia) 15.14-15.0:
10-35 see
15.0-14.73
35-200 sec

RELATIVE NC NA NA 100 12
,

HUMIDITY (S)

OlENICAL NA NA NA NA
9 RAY

MDIA'f10N 5.30x108 15 <1x10* 14 <100 26 (100 26
(rads)

SUBMERGENCE NA NA NA Note
(elev) ,

m = Not applicable. NR a Not required. NC = Not calculated.

Insabers in Ref erence Coltaans are identified in the Reference List following this Section.

NOTE: Nod, applicable because no safety-related electrical equipment will be effe qed by the submergence
level a*. the 244'6" elevation of the Auxiliary Building.

4

- - - _ -_
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FNVIRO19tENTAL LONI. DESCRIPTION SHEET

Fhcility: VEPCG, NC%Tft ANNA
Iknits: 1 and 2
Docket: 50-338 and 50-339

SONE: AB-244C
IESCRIPTION: Auxiliary Building - Elev. 24a'-6* - Pipe Penetration Area and honregen, HK Cubicles

NORMAL LOCA MSLB HELB
PARAME1TR ENVIROtetEMF REFERENCE ENVIROf# TENT REFERhlyh ENVIRONMElfr REFEF?.NCE ENVIRONMENT REFDthMCE

TEMPERATT)RR 50-120 11 NA NA 104 to 176: 12
; (*F) 0-3 sec
i 176-204:

3-30 sec,

'

204-195:
|

30-1800 sec
195-192:
1800-5400 sec
192-124:
5400 sec-24 hr3

|

| PRESSURE 14.7 NR NA NA 15.14: 0-10 see 12
Ipsia) 15.14-15.0:i

10-35 sec,

15.0-14.?:
35-200 see

RELATIVE NC NA NA 100 12
IWMIDITY (S)

OtEMICAL MA NA NA NA
! PRAY

RADIATION 2 x 10* 14 3.6 x 10 * 14 <100 26 <100 26
trade)

fR1BMERGENCE NA NA NA Note
! telev)
i

1

1m = Not applicable. NR = Not required. NC = Not calculated.

Itsabers in Reference Columns are idenMfied in the Ref erence List following this Section.

Note: Not applicable. No safety related electrical equipment will be af fected by the submergence level at the
244 *6* elevation of the Auxiliary Building.

5
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FJsVIROletshTAL FAshE DESCAIPTION SilEET

Pacility: V5PCU, NORTH ANNA
Urists: 1 a nd 4
Docaet: 50-338 and 50-339

EONE: AB-4$9A
M CRIPTION: Aux 111ary Building - &1ev. 459 8-b" - Leneral Areas

,

NDhMAL 1AJCA NSLs Mr.Lis
PARAMmT&M aNVIHONPtaart Re.Fa.ktteCE R.NVIRutetahT R&PahaM_Cb Ea#INUNMhMT Ju#Q kJdVIFOhMAJeT R&# 23tJ98La

i

inMPAAAtuam 50-40 11 hh M 10e to 176 14
(*F) 0-3 sec'

116-204:
3-30 sec
409-195
30-1s00 sec
195-192:
1 BOO-San 00 sec
194-14e
5400 sec-44 nr

PmLS$Ulth 14 .7 Ist NA NA 15.14: 14
(pshe) U-10 sasc

15.le-15.0:4

10-35 sec
13.0-14.7
5-400 sec

R&LATIVh itC NA NA 100 14
IBMIDITY (5)

QasstICAL MA NA NA NA
SPRAY

i

liADIA G M Note 1 IS Note 1 1e (100 26 (100 2e
trads) Note 2 32 Note 2 32

SuaM&M(mahCt. MA sea NA NA
telev)

m = Not appiscable. NM = Not registred. NC = Not calculated. All numbers in Reference Column are referenced in the
back of this section.

Note 1) For zone AB-259A, the 40-yr normal operation dose was calculated to be 5.3x10', and the 6-month IDCA dose was,

calculated to be 1x10'
;

Note 2) A point-source calculation was performed for equipment mark No. H,9-HC-100 and -200. The 40-yr normal operation
was calculated to be 800, and the 6-month LOCA dose was calculeted to be 2.5x105

6
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ENVIROtt1 ENTAL EONE DESCRIPTION SHEET
~

1

i Facility V1PCO, NORTR ANNA
thiits : 1 and 2

'

Docket 50-338 and 50-339

30etE: AB-2391s
DESCRIPT19N: Auxiliary Building - Elev. 259'-6" - Electrical Penetration Area

NORMAL IDCA MSLB HELBEAg>ME11tt MTVIRGi(A NT RPPERENCE $4VIRONM _ENT ,Rg[RRENCE F.NVIROt MEtrF EFERENCE ENVIROhMEfff REFFERNCE
S

i

!
TEMPSRATJRR 70-120 11 NA NA NA
(*F)'

|

MtESSURF 14.7 NR IE NA NA
| psia)

i

REIATIVE E NA NA NA
IUMIDITY (1)

, OfEMICAL NA NA NA NA
| SPRAY

MDIATION 5. 3 x 10 8 17 3.1 x 10 * 17 <100 26 <100 26
,

trads)
4

SUBMERGENCE NA NA 2th NA
(elev)

m = Not applicable. NR = Not required. NC = !Got calculated.
"

laumbers in Reference Colusans are identified in the Ref erence List follcaring this Section.
!
i

e
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ENVIROMtahTAL 2.UNE bhSCRIPr10N SHLET

| Facility: V1PCU, NORTH ANNA
IJr:1ta: 1 and a
Docket: 50-338 and 50-339>

j

' 3DNS: As-474
DESCRIPT10h auxiliary sualding - tiev. 474 *-u* - beneral Areaa

.

I N05U4AL IDCA NRf k hhLas
| J4RAMETut aNVIRutetLNT hg.PhR&NCS ENVIh0NetaNT bsFhJmNCh BNVIR0hnhMT )tAFERaNCb hMVIRONMhMT ghkhM( h

TEMFARA1DRA $0-140 11 h4 NA 104 to 176: 14
i (*F) 0-3 sec

176-40%:.

1 3-30 acc
404-195:
30-1s00 sec
195-1922,

1800-$400 sec
192-124:
5400 sec-24 nr

| PRaSSURA lo.7 NR NA NA 15.14 12
(pala) 0-10 sec

4 13.14-15.0:
10-35 sec

, 15.U-14.7
4

.sS-200 sec

j R&LATIVa NC NA 11 100 14
AstIDITY (b)

|
'

Cap b?AL NA NA MA NA
Sn*RAR

2 hADIATIUN S.3 x 10s 15 <1 x 10* 14 (100 26 (100 26
graas)

5tlBMsRGsMCh NA d4A NA NA
: Mlev)

lek = Not applicable. MR = Not required. NG = Not calculated.

humbers la Reierence Coltanna are toentitleo in the Ref erence List to11owing this bection.

'
.

.
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ENVIROhMENTAL ZOME DESCRIPTION SHEET

Facility: VEPCO, NORTH ANNA
thits : 1 and 2
Doctet: 50-338 and 50-339

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

NORMAL IOCA MSLB RELBPARAMETER ENVIROfe4Effr REFERENCE ENVIRoletENT REFERENCE ENVIPONMEffi' REFERENCE ENVIRONMErr REFERENCE
a

TEMPERATURE 50-120 11 NA NA NA(*F)

PRESSURE 14.7 IEt NA NA NAg>sia)

i

RELATIVE NC MA NA MIEntIDITY (S)

CHEMICAL NA NA NA NASPRAY

i RhDIATION 8.8 x los 18 Note 1 22 <100 26 NA
'

J trads) Note 2 34
Note 3 18

SUBMERGENCE NA NA NA NAtelev)

1R = Not applicable. NR = Not required. NC = Not calculated.

Immabers in Reference Coltaans 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 waa performed for equipment mark nc. '

2-EE-SS-04 The 6-month LOCA dose was calculated to be 1.7x10*.
3) Point-source calculations wers performed for the following

equipment for the 6-month LOCA doses: TS-fiV2229 (130 rads),
TS-HV-2230 (9.6r105 rads), anit 2-HV-F-68A E D (190 rads).

1

9
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ENVIRONMENTAL SONE DESCRIPTION SHEE.T

Pacility: VEPCO, NORTH ANNA a

thits: 1 and 2
DDcket: 50-338 and 50-339

EONE: AB-291A
DESCRIPTION: Auxiliary Building - Elev. 2918-10= - General Area

.

NORMAL IDCA MSLB RELB
PARAME:TER BJfv1ROletElfr RLFERENCE ENVIRONMENT REFERENCE P.NVIRCHMI.lfr REFERIECE ENVIRONMENT REFERENCE

'litMPERATt3RE 50-120 11 NA NA 104 to 1183 21
(* F) 0-300 see

118-155:
300-1800 see
155: 1800-
16700 see
155-115:
16700 rec-
24 hr

' PRESSURE 14.7 NP NA NA 15.06: 0-10 see 12
tpsia) 15.06-15.03

10-35 sec
15.0-14.7

j 35-200 sec

RELATIVE NC NA NA 100 12
}0NIDITY IE)

i
OtENICAL NA NA NA NA
! PRAY

| MDIATION Note 1

[15
Note 1 14 (100 26 <100 2b
Note 2 ggrado) Note 2

'

35* 37
< suBnERcENCE m m NA m *

(elev)
1
.:

m = Not applicable. MR = Not r quired. NC = flot calottlated.

Numabers in Ref erence Coltaans are identified in the Reference Liet following this Section.

NOTES: 1) For zone AB-291A the 40-yr normal operation was calculatri to be
5.3x10', and the 6-month LOCA dose was calculated to l'e egjes,

10
2) A point source calcuistion wes performed for equipmen mark no.

1-HV-F-8A,B,C. The 40-yr normal operation was calculated to be
980, and the 6-month LOCA dose was calculated to be 120.

.
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EiWIRONMENTAL ZONE DESCRIPTION SHEET
J

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

ZONE: AB-2918
DESCRIPTION: Auxiliary Building - Elev. 291'-10* - Charcoal Filter Cubicles

NORMAL LOCA NSLB HELB
PARAMETER ENVIRONMENT RTERRNCE ENVIRON %E*3T REFERENCE ENVIRONMENT REFERENCE ENVIRONMENT REFER ENCE

1 TEMPERATURE 50-120 11 NA NA 104 to 118: 21
f (*F) 0-300 see

118-155:
300-1800 see
155: 1800-
16700 see
155-115:
16700 sec-
24 hr

PRESSURE 14.7 NR NA NA 15.06: 0-10 12
1

(psia) sec
j

15.06 15.0:
3 'AELATIVE NC NA NA 10-35 see

15.0-14.7:
, 35-200 see

RELATIVE NC NA 100 12
| FUMIDITY(1)
,

CHFMICAL NA NA NA NA,

SPRAY

8RADIATION 2x10 14 3.6x1G' 14 <100 26 <100 26,

; (rads)
4

SUBMERGENCE NA NA NA NA4

.

(clev)
!

j NA =- Not applicable. NR = Not required. NC = Net calculated.

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

,

I
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ENVIROPMENTAL EONE DESCRIPTION SHEET

Facility: V'.PCO, NORTH ANNA
thits: 1 and 2
Ibcket: 50-338 and 50-339

EONE: RECOM-1,

IESCRIPTION: Hydrog . xecombiner Cubicles

NORMAL IDCA MSIA HELB1%RAMETER EI; VIRO 19(ENT REPERENCE ENVI?Of94ENT REFERENCE ENVIPONMENT REFERENCE ENVIRONMENT R EFE*tENCCj

T N ERATTTRE 15-120 11 NA yg NAec,3
t
J

PRESSURE 14.7 NR NA NA NA; (psia)

PELATIVE , NC MA R NAIRJMIDITY (5)

mEMIcAL NA NA E MASPRAY,

| EDIATION 8.8 x 10s 15 1:t10 * 29 NA NA
J trads) (120 days)
,

SUBMERGENCE MA NA NA NA
,

; telev)

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

temahrrs in Ref erence Columns are identified in t?n Reference List following this Section.
t

J
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ENVIROPMENTAL ZONE Df.3CRIPTION SHhET
~

Facility: VEPCO, NOR'111 ANNA
thits: 1 and 2
Docket: 50-338 and 50-339

SONE: RC-216 A
IESCRIPTION: Reactor Containment - Elev. 216 *-11" - Inside Crane wall

NORMAL IDCA MSLB HELB
PARAMFTFR ENVIROf91ENT REFERENCE ENVIRONttE,N_T PEFERENCE ENVIFONMHNT REFERENCP., DNIPONME_NT REFERLNCE

_

i

'IT.MPERATURb 86-105 1 2RO for 2 430 for 3 N7.'

(*F) 0- 30 ein 0-2 min 280
280 to 150 for 2 to
for 30-60 min 60 min 150
150 for 12 0 for 120
days days

PR!SSURE 8. 9- 1's .7 4 59.7 for 2 Ums, IOCA 3 NA
g>s2 t) O to 30 min Parameters

59.7-14.7 for
30 to 60 tin
14.7 for 120

j days
;

RELATIVE NC 5 100 19 100 3 NA
IRMIDITY (S)

) OutMICAL K. Boric acid 7 Use IDCA 7 NA
SPRAY (2000-2100 Parameters

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

4

RDIATION 3.0x 10 * 16 1.8x10' 10 1.3xiO* 5 NA,

(reds)

. SUBMERGENCE M4 to 226*0" elev. 9 tb 225*0"e1Yv. 9 NA
! (elev)

j It = Not applicable. NR = Not required. NC = Not calculated.

1 Ambers in Ref erence Columns are identified in the Ref erence List following this Section.

i

20<
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ENVIROle* ENTAL ZONE DESCRIPTION SHEET
,

Facility: VAPCO, NORTH ANNA
thits: 1 and 24

'

Dockets: 50-338 and 50-339

SONE: RC-2168

IESCRIPTIOMs Reactor Containment - Elev. 216 *-11= - Outside Crane Wall
NOP21AL LOCA MSLB HELBPARAMETER ENVIROle(ENT R3,TER'.NCJ ENVIROtG4ENT REFERENCE ENVIRONMENI 7JFERENCd ENVIRONMENT P LPDtENCE

TEMPERA'ItRE 86-105 1 280 for 0-30 2 430 for 0 2 min 3 NA
,

i (*F)
! niin 28C for 2 to280 to 150 f or 60 min4

30-60 min 150 for 120, 150 for 120 days
i

days
1

PRESSURE S.9-14.7 4 59.7 for 0 to 2 Use IDCA 3 NA(psia) 30 min Parameters; S'?.7-14.7 for
30 to tio min
14.7 for 120
days

RELATIVE NC 100 19 100 3 NAIRJMIDITY (S)
1

j OIEMICAL MA Boric acid 7 Use IDCA 7 NA
'

MRAY (2000-2100 ppe Parameters
boron) burrer-4

ed to a pH at
8.5 t: 11.0
wi+h NaOH for
0 to 4 hrs pH
then reduced
to 7.8 to 9.0
for 120 days

,

; RADIATION 3.5 x 10* 8 7.5 x 106 8 1.3 x 105 5 MAj (rads)
; .

1

| SUBMERGENCE NA TO 226'0* elev. 9 To 226'0* elev. 9 NA- telev)

IR = Not applicable. NR = Not required. NC = Not cd culated.
'

Ntsabers in Ref erence Columns are identified in the Reference List following this Section.
i

21
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ENVIAOle(ENTF.I. ZONE DESCRIPTION SHEET

Facility VEPCO, NORTH ANNA
thits: 1 a nd 2
Docket: 50-338 and 50-339

I SONE: RC-241A
DESCRIPTION: Reactor Containment - Elev. 241 *-O* - Inaide Crane Mall

NORMAL IDCA MSLB HELB3%RAMETER ENVIRO?4 TENT REFERENCE ENVIRONM M REFERENCE ENVIPO N REFERENCE ptVIRONMEMP AEFEkENCE
i TEMPERATURE 86-105 1 280 for 2 430 for 3 NA(*F) 0-30 min 0-2 min 280

280 to 150 for 2 to,

for 30-60 min 60 min 150
150 for 120 for 120
days days

PRESSURE 8.9-14.7 4 59.7 for 2 Use I4CA 3 NA
: g>sia) O to .1n min Parametert
+

59.7-18.7 for
30 to =0 min.

14.7 for 120,

days

ELATIVE NC 100 19 100 3 NAFa'.IDITY (%)

; OtEMICA1, MA Boric acid 7 Use IDCA 7 NA'

SPRAY (2000-2100 Parameters
ppm boron)
buffered
to a pH at 8.5
to 11.0 with'

N4OH for 0 to
4 ;as pH then
reduced to 7.8
to 9.0 for'
120 days

IADIATION 3.0x10' 16 1.8x10' 10 1.3x10* 5 NAtrads)

SUBMERGENCE NA NA NA MAtelev),

.

-'

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

Ntumbers in Ref erence Columns are identified in the Ref erence List follonting this Section.
I
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ENVIRON 4ENT?* 2,0NE DESCRIPTION SHEET

Facility: VEPCO, NOR111 ANNA 6

thits: 1 and 2
Docket: 50-338 and 50-333

2ONE: RC-241B
DESCRIPTION: Reactor Containment - Elev. 241*-O" - Outside Crane Hall

NORMAL IDCA MSLB IfELL
PARAMETER ENVIROlG4Efff REFERENCE ENVIRONMENT PEFERENCE ENVIRONMENT REFERI20CE ENVIRONMEW REFERENCE

TEMPERATURE 86-105 1 280 for 2 e30 for 0-2 min 3 NA'
(* F) 0-30 min 280 for 2 to

230 to 150 for tio min
30-60 min 150 fer 120 days
150 for
120 days

PRESSURE 8.9-14.7 4 59.7 for 0 to 2 Use IDCA 3 NA
g>sia) 30 min Parameters

59.7-14.7 for
30 to 60 min
14.7 for
120 days4

RELATIVE lec 100 19 100 3 NA
NJMIDITY (S)

GEMICAL NA Boric at id 7 Use IDCA 7 NA
SPRAY (2000-2109 ppe Parameters

boron) butfered
to a 5,R at 8.5
to 11.0 with
NaOR for 0 to
4 hrs pR then
reduced to 7.8
to 9.0 for
120 days

,

MDIATION 3.5 x 10* 8 6.79 x 106 10 1.3 x 10* 5 NA
trads)

SUBMERGENCE NA NA MA NA
(alev)

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

Itambers in Reference Columns are identified in the Ref erence List following tinis Section.
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j ENVIROtMENTAL ZONE DESCRIPTION SHEET

I Facility VEPCO, NORTH ANNA
1 tkiits : 1 and 2

Docket: 50-338 and 50-339

i
'

2ONE: RC-262A
! IESCRIPTION: Reactor Containment - Elev. 2628 -10* - Inside Crane Wall
i

| NORMAL IDCA MSLB HELB
! FARAMETER ENVIROPMEMP REFERENCE ENVIRONMENT REFERENQ ENVIRONMENT RE*ERENCE ENVIRONMEtrr REFERENCE
!

7EMPERATURE 86-105 1 280 for 0-30 2 430 for 0-2 min 3 NA
(*F) min 280 to 150 2u0 for 2 to 60.

for 30-60 min min 150 for 120
! 150 for 120 days days

.

PRESSURE 8.9-14.7 4 59.7 for 0 to 2 Use LOCA 3 NA
(psia) min 59.7-14.7 Parameters

for 30 to 60 min
14.7 for 120 days

RELATIVE NC 100 19 100 3 NA
RIMIDITY (S) *

CHEMICAL NA Boric acid 7 time IOCA 7 NA
SPRAY (2000-2100 ppa Parameters

boron) buffered
'

to a pH at 8.5
to 11.0 with

' naOH for 0 to a
hr pH then re-
duced to u7.8
to 9.0 f or 120
Jays

MDIATION 3. 0 x 10 * 16 1.8 x 10' 10 1.3 x 10' 5 NA
j trads)
J .

SUBMERGENCZ NA Pt NA NA
, telev)
t

,

m = Not applicable. MR = Not required. NC = Nut calculated.

Numbers in Reference Columns are identified in the Reference List following this Section. |
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ENVIRO MENTAL ZONE, DESCRIPTION SHEE.T '

*

Pacility: VEPCO, NORTH ANNA
thits: I and 2
Docket: 50-338 or 50-339

SONE: PC-2620
DFSCRIPTION: Reactor Containment - Elev. 2628-10" - Outsiae Crane Mall

NOPJtAL LOCA MSLB 12.12
PARAMETER f.NVIROfetENT REFERENCE ENVIRO?ctf.NT R12LRENCE EtNIRONMENT REFERENCE ENVIRONMENT REFD2 M
TEMPERNIVRE 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 daye
120 days

T

PRESSURE 8.9-14.7 4 59.7 for 0 to 2 Use IOCA 3 NA
psia) 30 min Parameter *

59.7-14.7 tor
30 to 60 min
14.7 for
120 days,

RELATIVE NC 100 19 100 3 NA
HUMIDITY (S)

! GEMICAL MA Borie acid 7 Dae IDCA 7 NA
SPRAY (2000-2100 pps Parameters'

boron) but(ered
! to a pH at 8.5

to 11.0 with2

NaOH for 0 to
4 hrs pH then
reduced to 7.8
to 9.0 for,

| 120 days

mDIATION 3.5 x 10' 8 6.79 x 10* 10 1.3 x 10* 5 NA
(rado)

.

SUBMERGENCE NA NA NA NA
(elev)

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

Neubers in Reference Columns are identified in the Ref erence List following this Section.
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ENVIRO! MENTAL ZONE DESL3tIPTION SHEET '

Facility: VEPCO, NORTit ANNA
thits: 1 ar4 2
Docket: 50-338 and 50-339

2ONE: RC ss1A
DESCRIPTION: Reactor Containment - Elev. 291 e-10" - Inside Crane Nall

NORMAL LOCA MSLB HEIJs
PARAMETE)$ ENVIPOtMEtrF REFERENCE ENVIROtmENT REFERENCE ENVIROIGGNT REFERENCE ENVIRONMENT REF1JtENCE

* W MPEPATURE 86-105 1 280 for 2 430 for 3 NA(*F) 0-30 min 0-2 min 280
290 to 150 tor 2 to
for 30-60 r*n 60 min 150
150 for 120 for 120
days days

PRESSURE 8.9 -14.7 4 59.7 for 2 1;re IDCA 3 NAtpsia) O to 30 min Parameters*

59.7-14.7 for
30 to 60 min
14.7 for 120
days

;
'

RELATIVE NC 100 19 100 3 MAHUMIDITY (1)
|

GEMICL NA Boric acid 7 Use IDCA 7 NA! PRAY (2000-2100 Pr.rameters
ppen boron)
buffered
to a pH at 8.5

; t7 11.0 with
NaOR for 0 to

-
4 hrs pH then
reduced to 7.8
to 9.0 for
120 days

RADIATION 3.0x 107 16 1. 8x 107 10 1.3x10* $ MAtrads)
.

SUBMERGENCE NA NA NA NAtelev)

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

Itabers in Reference Columns are identified in the Ref erence List following this Section.
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uv1ROIMaNTAL zuda DadChIPTION Sith&T

bac111tys VEMXJ, asORTai AhMA
thits: 1 ana 4
Docaet: 50-3.se and $0-339;

firekt kC-291m
i LS.SLRIPTION: keector Containment - Elev. 2518-10* - Outsite Crane hall
}

NommAL tocA esLs astan
I MThe ANV1MOletats? ht.FaJLal6Cf. 236VJhuteght 1- G FaRLasC& ANVlkONM&MT RAFak1NCE ANVIRuhhh8iT 8&FLezhem
:
|

| TEMPhkATURA so-105 1 J80 (0-30 2 130 (0-4 min) J hA
! (*F) min) Ju0 (2-60 min)'

J8U -150 150 (140 amys)
i (30-60 min)
j 150-120 anys

I
FRt.SSURE W.9-14.7 4 59.7 tor 0 to 2 Use 1DCA 's Mi

- p la) 30 min Parametera
! 59.7-14.7 f or
I 30 to 60 min

14.7 for 140

| days
<

1

khLATIva asc 100 19 100 3 NA,

] HUMIDITY (S)

,!

QSSMICAL MA isoric acid 7 Use IJ' A 7 M
bPRAY (2000-2100 Parameters,

I ppa boron)
i buttered to a
i pet at u.5 to
1 11.0 with NaOtt
! tor 0 -4 tra
i then reduced
! to 7.s -9.0

(120 days)
,

s ,

K41ATIOes 3.5 x 10* 4 6.79 x 10* 10 1.3 x 40* 5 m
trada)

I bushaRGaGICE NA NA Mn NA
1 telev)
,

) DA = Not applicaDie. NR = leot required. seC = Not calculated.

teambers in 4eterence Columns are identitled in the list to11uwang the Ref erencea..
I
;
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!:; clear Technology Division
53fety Standards -

' r::-
* 249-4855v. e.

Ibvember 28, 1979
0.:alification of Electriccl Equipm2nt for 'c. -

u ;4
i:aar Term OL Plants

I
.

U. C. Gangloff, 5
~

ti. A. Siano, 5
E' R. 5. Howard, 5

J. L. Vota, 5
H. H. Judkis, 5

.

' cc: D H. Rawlins, 4 ,
'

R. J. Scro 4
G. Butterworth, 4

.

. .

As a result df a meeting w)ith the five (Salem 2, i; orth Anna 2, McGuire 1,31, 1979 commitments
near. term OL plants on October l equip"nt

were r.:ade to provide infcrmation or i 2stinghouse supplied electricaSequoyah 1, Diablo Canyon
The infnraation requit ed along with a sample transmittal
Please transmit Attachment A and the appropriate valve.inside containment. As indiccted herein, an additional trans-letter is attached. 11,1979.table (Attachment B) to your customer.

mittal on valves cperators will be required prior to Decc.T.5er( it is

Since the enclosed inforcation is vital to the near tem OL plants, essential that you get an advanced copy of this infomation to your cu
stom.ar

after project manager approval.

If you have any questions, p1' ease contact the unde. signed.
h h. +/W<

_ C. E. Faust, III
Safety Standards

.

.
.

_ .

.JJM/ keg . .

- Attach:r.ent(s)
- E

O

e

-

8 0
..

e

O

( -

.

|
0.:::. d C.:::

*
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FnRS)MJCf51

V.'ctcr Ecc: tar
y,'cs in, cJse DM5MS r.auts-y ngm

,

@
gec;;i; Ccrporation ' -

.

.

.

E

Qualification of ;!estinghouse ,

Supplied Electric Equipment Inside Containment'

_

*

.
.

.

ting with llestinghouse,Dear Sir: 31, 1979 mee
license review andIn response to your request at the October i

information is provided to further support your operat ngl equipment inside contain-i

the qualification of Westinghouse supplied electr caThe enclosed infcmation has been segregated into tuo at ac
t hments as

ment. -

h

The informati.on in this Attacharnt identifies !!esting ousetors) inside containment.
follows:

supplied electrical equipment (excluding valve operaAtcachment A ified in draft
This information is presented in the tabular fomat identThis information is generic and, as such, must be rev ewe

i d by
Additionally,

o i ble to your plant.
your staff to identify .:hich equipment is a, pl caREG-0583 is plant specific and

_

fiUREG-0588.

portions of the infor ation required by dr af t l'U(
must be completed by p ur staff. l operators

- This Attachment identifies valves and their electircas of a postulated

located inside contair. ment required to mitigate the consequencei ment inAttacheent B_
The valves listed represent those valver. inside conta nHowever, all the valves and/or the valve cperatorsCurrently, the qualification docu-accident.

Westinghouse supplied systems. in this Attachment is being reviewed.
may not have been supplied by Westinghouse. mentation for the valve operators identified11, 1979 and E table in the format
This effort will be completed by December
of draf t !;UREG-05SS wili be provided. f !!RC I&E Bulletins and
In regard to valve operators, there have been a number oitated field modifi-

-

.

Circulars over the past several years which may have necess
.

Based on these I;RC instructions and other circum-tion in Attachment B based
,

-

f
en, ions to valve operators. stances it is reco ended that you verify the in orma

.

.

upon as-installed co. ditions.n
-

-

-

.
.

.

.

.

-

.

~

(.
+ :

.

- - - -
.
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-2- .
e

The p::t-accident radiation dose used in the calculation of the narrow range
.

) dated ( )
RTO qu;1i.#ied life sent to you in a previous letter (The calculctions of attachn:ent C are a corrected version of{

[The revised calculation does not affect
was teo large.

tho u transtaitted previously.(The sentence in brackets should be deleted for McGuireth: qualified life.]
and 5:quoych.)

If you h ve any questions ca the enclosed informition, please contact Mr.or Mr. C. Faust,III, (412-373-4176).G. Cutterworth, (412-373-4761)

PROJECT !% NAGER
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liEST!E'DUSE $U *D SAFETY-RELAVED EllCTRICAL>

~
- EQUIPHi... INSIDE CONTA!rNENT *

,

'
*

Abnormal or Accident
'

Environment Quallffed Envirorpent *-

.,

Itofel Inte- Inte-
A.et er Peak grated ' Peak grated Accuracy \ccuracy Qualift-+

'

or Iden- Tempera- Dose Tcerera. Dose Operabil * Ftautre. Demon. catInn
,

; Eis t e- tifica- ture Radla- ture Chcelstry Radia- tty Re- Ope rab il- rents strated Reference
- -e t Manufac- tion Pressure Chemistry 1100 Fressure Condition tiori quire- Ity Dem- (! of (! of and

fe cti W L9cetton turer Numl+ r Humidity Condition Type ilumidity Tyre monts onstrated Span) Span) firthod
i

Pressur- Barton 7G3 (Lot LOCA 1.14 wt. 10CA 4 months 4 cenths +10% <51 for h5-TMA.
] tree I hiU"F % Uoric $ nim Post-DDE Post-CUE for 5 min. 1959

P~s sur e . 70 psia Acid and CAfiA <5 min. Naa. An<tersen. .
* .

Tr*-s. 1001 Ril 0.17 wt. Si tt 5 min. Eerce te Sinir.

eft *er f irt. 3-1 x rWilt 1. ~3 x to 4 me. 5 min. fr-irw-.

st il ' dissolved 10
| LuT in water CMNA

~*?5% to 4 mo. 21?O
*175 An.fersen

75 psig to Stolt.
t 1001 Ril (test)

f1 . 3-19; 9
, thrt,3 72 '

.
*

.

I Barton 76J(Lot 3800F 1.14 wt. 5 107 4 months 4 mnths +101 for (I) (1)'

2) 15 pstg % Bnric GMNA Post-DDE Post-DGE 75 min.
100% R!1 Acid and 7 min.'

0.17 wt. to 4 me.
i 5 fr 0lt +25%a.

dissolved
! '

in water
.

I Fontsoro Ell CM >300 1.5% 2.(x 30 min. 40 hr. 410% for Max. WttP-PA41
+ (MCA) "r see finric 20' Post-DCC Post-DSE 75 min. Error (lest!
i (4-20ms) Ace. B Acid by CMfiA

~

0 tc 5
i >G wefrint * min, -72
1 N 0ts to >5 min.pstg 4
! 100% RH arijust -9%

-

the p'' to *
$-

.

9.25-10
1 - -

i Foxboro Ell CM >310 None 2. x 30 mtn. 25 h'r. +1Cf for Max. WCAP-8541
.

l (MCA) 'F see 10 ' Post-DDE Post-0BE 75 min. Errce (Test)
4 (10-50 App. A GNf1A

~

-14%-

i

es) >90 .

psig ,

1001 Rif4

-
.,

$

4

i

: -

t
r

1

1 - i ,- t

1.

. -

-
; ,

I
- -

4
. .

.
. . .

,
-

. *
, ,
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+ j)' E STINGICUSE A stD SAFETY RtLATED [LECTRICAL
. .

*

EQUIPMEN? INSIDE C0fl1RittiCNT
,

Abnorwal or Accident !i tev irorrient Qaallfled Envirement
. i, .

' : .*

.

Pn tal Inte. . Inte.| flumber Peak grated Peak crated Arcuracy Accuracy Cualtfl.^

or Icten. Tempera. Dose Testrera- Lose Operabil- Rer,vtre. Demon. cation
, .

,

t. s 'p. . tifica. tuer R atti a. ture Chmister Rattia. * ty Re. Operabl1 wnts strated Reference
,

'
- *- t Nsnufac. tjoh Pressure Chemistry tlan Pressure Condittoie tien quire. fty Cem- (% of (%of and

,

f 9-c* lan Lecitten turer Nun +cr flumittity Condition Type llumidity Type ments onstrated Span) 5 pan) Nethod

n-nvr. Barton 764 G3 1.14 set. 1.gx 4 monthe 4 mnths +101 - O to 5 N5.fl.
.

***. (Prnto. "F.75 % Buric 10 Post-0DE Fost-D3C .= for min. 13MS...a1 type) psig Acid and CNtlA 15 min. <3t [lcheidinger-
-*!.s. 1001 RH 0.17 wt. 5 mtn. to Stoir
-.a

e see rig. % '# 0:1 to 4 me. (fest)
.

3
ure dissolve -191

In wa'.cr *

Berton 7f4(Lot LfTA 1.14 wt. LorA 4 months 4 months +101 0 to 5 n%utA.
1) Pfm"r % 11oric Gl0I.

Post-DUE Post-DCC -.' for min. l'IM/?t psia Acid an.1 GNUA ~<S min. . !.T Amt-wn
IUUt Ril 0.17 wt. 51 11 Hw. to %tala
flg. J-l % tl cil

T.]2
3x trror IS e lm-A -

St ft dissolve 10 5 min. FINM0"f in water CNNA to 4 ro. Amterson75 psig 11% to Stolt
1001 Ril (fest)Fig. 3-19
thru 3-22

Barton 764(tot 380er 1.14 wt. 5:107 4 months 4 months +101 (1) (1)2) 75 pstg 1 Boric GNt!A Post DBE Post-CUE - for
1001 Rif Acid and <S min.

0.17 wt. I ein.
% N 0lf to 4 mo.A
d'ssolve 1251In fater

.

.
e

*

.

=
,

t ,

.

* . .

4e es e D 'O -
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WESTINGOUSE SUPPt^5ArtTYJELATED ttECTRICAL

*
* ' *."

.

EQU!Pt*CL 5100 CCNTAltittNT *

Abnormal or AccideIt .
.

Env irorrent Quallfled Environment . * ..
*t .

Medcl Inte- { Inte-
.

tArrbe r Peak orated Peak grated Accuracy Accuracy Quallff-;
*

or Iden- Teepera- Dose Tempera. Dose Operabil- Require- Demtm- cation
(ser- tifica- ture Radla- tiire , Chemistry Radia- ity Re- Operabil. rents strated Pcference .'
-*-t Manufac- tion Pressure Chemistry tion Pressure Condition tion quire- Ity Dem- (1of (% of and

i cellen location turer theber ihnnidity Cendition Type ihreidity Type acets onstrated Span) Span) Hethod

'C5 Wide "arton 763 $320 1.14 wt., 1.gx 4mentid 4 months ~410% <*10% 8is-CE- -

~

P =m (Proto- 0F 75 % Dorte 10 Post-DDE . Post-DCE 13M'

| reassure type) ps tri . Acid and GAffM
~

titheidinger
1005 Rll 0.17 wt. to 5tair -

ure
- % Ng0H (rest)see Tig-

dissolved*
.

* *in water

| Barton 763 (Lnt LnCA 1.14 wt. LOCA .4 moths 4 months -410% ~~<*10% N",-TitA-

1) PluY'r % Doric blUI Post-Df1C Post-DUC l'a50.

| 70 psla Acid an( GMtM And rson
1001 ftil. 0.17 wt. 51. 0 to Stoir*

'

NS IttA-
|

Fig. 3-1 % N DH
T.}'3 x

* .
A

St ti dissolved 10 Anderson
3Dder in water Cnf44 to Stolz ,

1
75 psig (lest),

'

! 100% RH
TIg. 3-19
thru 3 22 .

;

Barton 763 (Lot 330"r 1.14 wt. Saln? 4 months 4 months ~+10% (1) (1)
2) 75 rsig % Doric GArtta Post-DBE Post-DBE*

100% RH Acid and
0.17 wt.
1 N 0ltA

' dissolved '
.in water

Veritrak 59 PM 13nor None None N/A N/A . 0.5% <0.5% Instruction
Atmos- Manual
pheric' (lest)*

N/A (2)

.

.

-b g . *

.

.

.

e

g e

.

e



_ ~

M D SArtTY.itttATED Ett3DM
e

ESTW lH,,gt;t con 1 Atta'CMT,- t Utr 4t nt _
, ,

.
.

At ncewal er Acc! dent Qualifled Covirorenedtuvirov cnt
Inte. 3 curacy Ar tur ac y Oraffft-

a

cationReiutre. Dr on-Inte. gr ated
strated Pcference

-
,

14odel gra% f Prak Oi'erabil.
CFmtstry Reit a. ity te. Creribt1- centsDose

Cordttien tion cutre- tty Dem. (t of (t of s'idnmicr rc.sk Dose Tempera.

onstrated Span) Span) Pethodor Iden. Tempera- Radta. ture
ture . Pressure T vre mentstirica- Pressure Chemistry tien

f netton loc ation turer 10CA 1.14 wt. LOCA
4 months 4 conths 4;0% 0 to 5 ns tsr

-aat Nomi'er
ibn tdity Condition Type

ilumidity(esir. Manuf ac. tion

Si1T)7 Post-0BE Post-DSE
L min. !?$0

nm 1)
78 ptfa Acid and C#NA

~s3 min.
<5% h + rson

to stotz764(Lot 36cr % coric Mas.
(fest)Barton

"*-se e r 1001 RII 0.17 wt.
5tB trror

5 min.
toyet flg. 3-1 1 N ctf T.]') x

.

A to 4 we.dissolved 10
.

St ti
3du"T in water CNNA 1/1ims.

,1*ece

(:ii,co.
75 rstg

pi-3.) lotti Int
'

I19 3-19

Oarton 761(Lot 75 psig % Ucrte CNI!A P9st-CDE Post-DUC
'*10% (1) (!)theu 3-72

7 4 montfis 4 nonths
330"r 1.14 wt. 5x10 -

2) 1001 ful Acid and
-<S min.

0.17 wt.
% N 0HA
dissolved
in water

I

s

. e

e

l
i
1
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e
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%
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*
e.
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WC5T!NGOUSC SUFFCQU!P#Ns th5fCC CCNT AIMtTNT i.

'g .
m

N'""I " n^Ch
(pitf(ed Enytrorvet Quallft-Arcuracy Accuracyt re troti -

*
*

D 1I0"
Reituire- C m n-Ifile- '' ,3 fererce*

_

grgtednygg grated Peak 'vrdil.
Ithtta. .y Re. Orcr h[1-

ren
Pe st I

Condition trated 5pJn) Span) Ittbodrn,.te ;- Cteststry
or liten. h epers- 3 t i e-

ressure Clicelstry tien
Presw-e $1,-
Heidity

a Haraldity Cemlltten Tyv
gggv nufac. tie''J''' w (Test)

er see s seric CNfu 51 on 6 min. u"
N,!*f f*- t m

sy st\*n 1.ecstten turer g,

steas ne ,

10S?t96 rig, 5 2 Acid and break ,,t scl* r
d id to G-1 0.17 wt. Initiates.....

p. , Porter CG Psl1 I "AD $3
..g. }0L4 Ril distelve d

-tt'sr in H O
7 4 tnanths 4 montts

-17- U)2
i

ispsin % tl-ric curia Pcst-00C P os t-Cl!! f]rya P 1.14 ut. 5 10 *
c ,

M100t 135 irti Actil and
-
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7) 0.11 wt.

'

1 Ng0tt
dissolved Instructfon.

in water 0.M <0.S
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[00!PMENs IN3tCC CONTA!&tCNT | 'l
1

' |'
Abnormal or Accident

Il[nv fr oment Qualtfled Enviroment ,.. -
i 1

I
ttMel Inte. Inte-*

Puter pea grated Pr .* grated Accirracy Accuracy Qualiff- ,!'

'lcr 1rfen. Trepera- Dose Tem.acra- Dose Operabil- Rettuirc- Otmn- c a t tan' .

t-ssp. tifica. ture Radle- ture :hemistry Radle- ity Re- Operahll- sents strated Reference !!

- -t Manuf ac- tion Pressure Chemistry tion Pressure Comittlen tion quire- tty Ocm- (% of (% of and

' t ;-e 6.19a Lnc ation turer fuer liwnldity Condition Type Ifuist rtity Type meets onstrated Spai) Span) Method
|\

.

;

e:S nose- - 170KF >320 ! 1.la6 wt. 1:103 30 ser, 40 yr. ~+.21 ~+.25 W*/# 9157 i;

|);
'

Y rees- nount *F see % naric cratA rost-JLB Life (Test)

tara Fig. 5-3 Act<l amt over 30
f|=

and 6.3 0.17 wt. sec.'.rerw ''
.

LG psig % N 0l! Post =5LBAS..,e

| ||
.

; ;s 1001 Ril dissolved'

'
1n 18 02

,,
. 1|

Sostman 110340-1 >320 1.14G wt. 1:10C 30 sec. ?.0 yr. ~+.21 ~+.21 WCr#-9157 .!
DF see T Doric CN-81A Post-5LO Life (test) I)

*

Fig. 5-3 Acid and over 30 l

and G.1 0.17 wt. src. :|
GG psig % f40H Post-SLS ')

* '

1001 Rif dissolved
in if20

.

*:5 Itose. 176t$ >120 1.14G wt. 1:109 2 weeks 12 yr. +.21 +.21 WCAP-9157

Ta aa*s- scunt "F see % Dorte GAlltA Post 5LB Life (by crrport-
Fig. 5-3 Acid ard 2 wech sen) ,

t ir.
and 6-3 0.17 wt. Post-Sla i

4o.
:,--e 0G psig % NA0ll

.

100% RH dissolved
Os in ll 02

Sostman 149018 >320 , 1.145 wt. 1:108 2 weeks 12 yr. +.25 f.25 WCt#-9157

Of see % Coric GAfftA Post-5LO Li fe (by compart-
Fig. 5-3 A:Id and' 2 wacits son)

*

and 6-3 0.17 wt. t as t-SL8
06 psfg % N 0i!A ,

1001 RH dissolved ,

in 110 .

2 ,

\ tv:ere WIGTO - WL-2360G 300*F IVA (5) O hr. et 16 hr. at N/A Detector W Test

) a ,ern.
- Atmos- 1750F 200F Func. T/C9

tion 31
.

pheric *
- ?e *>ters

(fewer *i A, , ,
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einee)
,

I

..

e

=

*''
.

.

.

.- _ _ . _ - . _ _ _ _ _ _ _ _ _ _ .- -



.

. . . .

. >
.

* *

O|. m
WES?!NGIOUSE SUFF1.I' TY-RELAtt0 ELECTRICAL ..
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.

IQUlrNINT ewl0E CONTAlfdHENT
.* o

.
I

.

*

Abnormal or Accident !

Invirossent Quellf fed Envirornent
.. .n. .

Model Inte- | Inte.
grated Accuracy Accuracy Q+slift-N ante r Peak grated Peak !

Requirt. Dmon- u tionor Iden- Tempera. Dose Tempera 1 Dow Operabil- *

[1sts- Lifica- ture Radla- ture . Clemistry Radia- lty Re- Ope rab il- rre nts strated Re f e rence
Manufac. tion Pressure Chemistry tien Pressure ; Condition tion gulre- Ity Ocm- (% of (t of and

?-t
.Lecation tueer Numter liinidity Condition Type Htan tdity : Tyre wnts- enstrated Span) span) Itthod*

f.tction

Etattric W A 3800F 2500 ppm 2x108 41 yr. I yr. N/A N/A WCr#-7820

u., *-aw n Iturte. 77 psla Boron as GNil% Post-DOE Post-DDE and Supp.

f' a ?- vant 1001 Ril Doric Acid 14,

b *-* 1 ve Supp. with N 0!! M tP-7709-L .

A
2 Sect. to glw' a a nd $.,i'p.

3.4.3 p!! cf 10 1 4 (Test)

rl <*ric W B 3020F 2500 ppm 2:100 <1 yr. , 1 yr. N/A * N/A EN' 7070 *

a , *- e n 5torie. (4) Doron as GNey Post-011E Post-00E and Supp.
.

P .te- vant 69 psia ; Uncle 7:10 11
10f|f, Ril ' Ac tel with UCIA W1,N'-1701-L

r icer
j NaOH to and Supp.*

give a pil l 1 (T?st) 9*

of 10;
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TOTES _: ,

(1) The tests have been completed and the report is being developed for
submittal to the 13C.

(- ~

(2) The test is a calibration preformed on each instru: rent by the
manufacturer per the instruction canual.

(3) The recombiners are qualified to 4230F per the IRC acceptance
letter dated 6/22/78. .

22
n/cm- and/or 0.7 x 10gst and 5 x

5 x 10" n/cm s(4) Designed to 5 x 10" n/cm s {bercal 3 R.103 R/Hr gmaa up to 2 x 10 o
.
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O |O CATEGORY ! VALVES
*

PORTH ,

, .

-|.

'
Velve Model No. .

*

desertation Mem Valve No. Location Function Typ e. Operator Manufacturer er ID No.

. .
*

Pressurfter SV RC,5 551 AuC IRC AM/RCPB Relief N/A

Letdown LCV CVC5 +LCf-400A IRC RCPD/Nt ADV .

I
' '

f.etdown LCY CVCS *LCV-4G05 IRC RCPB/MI A0V . ,

~

Letdown CVCS 4200 ADC LS CIS' ADV j,
*

Ex letdown CYCS 201 *AC RCFB ADV ' L5 NfMCO D-24001
'

,

*
5 ASCO *B-831654 .,

' ij
'

RCP 5eal Ret LYCS +330 IRC CIS M0V .

.

.

ACC. TO GAS SYST. $15 llCV-936 IRC CIS A0Y LS NtNCO D-24001 *
,

,

; 5 ASCO LD-032054 .

i.

i
ACC. TO TEST LINE $!$ 042 !RC CIS A0V LS NN4C0 n,-24U0I

5 ASCO LO-032G54

1

+ Information on operator mot available at Westinghouse. Please check as-installed records.
. .

s

*
Inside reactor containment *IRC . ,

t
accident mitigatten

-
AM .-

~ RCP5 reactor coolant pressure boundary .

contatnment isolationCIS .

* *
air operated valveADV ..

limit switchLS .
.

solenoid$ .

.

7 9 . . . , ., ,. .. .. . . . .
*

* t
-

s,
. ,

I *
. .

..

#
. , ,

.

# *
O 1 g .

%
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Calculations for P.TD's_R.riiation Oost
l t

-The object of the folicwing calculations is to estimate the p ani ith assuming E

specific in-service life that, when taken in cxjunct on wi nt, yields a

the RTD's operate for 100 days in a post-LOCA env ron:ceRads as employed by Westinghouse for the8
total dose equal to 1 x 10 -

testing reported in WCA?-91i7. .-

.
.

External Environment _
dose of I x

WCAP-8537, Figure 6-4, indicates a 'containc.ent atmosphereThis value is based on a TID
Rads for 100 days post-LOCA. l of 1.1 x

~
8

calculation for a 4100 FN reactor and a containment vo umeThe Westinghouse calculated dose can be approximately
10

6 3
10 ft . m

' scaled for your plant application by the for. ulae: ,

_

(
-

Rads }*

8
D = 1.0 x 10 4 00

-

.

6 (V) as applicable to
.

Inserting a value of 2900 bl (P) and 2.4 x 10d dose of 3.2 x 10

-

7

your plant yields a post-LOCA 100 day integrateSince the narrow range RTD is
Rads 'or the RTD external connection.his calculation only'

only required for a short time after the event tThe external dose for the narrow
applies to the wide range measuremtoo. Rads and is insignificant compared to the6

range is on the order of 10
.

test condition.
.

is the
The remaining dose available to cover in-service effects

,

_

i h se test
difference between the total dose employed in the West ng ouRads) and the ab6ve calculated8

reported in WCAP-9157 (i.e.,1 x 10 Rads), which is 6.8 x 10 '

7 Rads. The
7

post-LOCA dose (i.e., 3.2 x 10 l connection

' .

dose rate during normal operation appropriate to the externa
-

('
.

..

.

e
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- .

.

is taken as 165 R/hr (Table 6-2, WCAP-8537). Thus", assuming an 80 per-

cent load f actor, the time required to attain this remaining dose is:
-'

o

7 59 yearsWide Range 6.8 x 10 =

- 165x24x365x0.8
.

0 85 yearsHarrow Range 1.0 x 10 =

165x24x355x0.8

The Westinghouse calculated dose post-LOCA employed for this calculation

,is conservative with r. spect to those reco=nended by the Staff in 'Appen-e
j

dix 0 in NUREG-05SS. .

Internal Environment

7
WCAP-8537, Figure 6-8, indicates a RCS internal pipe dose of 1.8 x 10

.

Rads for 100 days post-LOCA. Without considering any reduction in this
value by scaling for your plant, the remaining dose available to cover

7
._ _.- -- - in-service ~ radiaticn. effects on t'ie RTD is 8.2 x 10 Rads. The dose- - _ -~ ___

(, rate during normal operation for wide range RTO's installed directly in
the reactor coolant system is conservatively taken as 820 R/hr as
defined for the RCL pipe center in Table 6-2, WCAP-8587'. For the bypass .

line, narrow range RTD's, the dose rate is conservatively taken as 165

.
R/hr as defined for the RCL outside surface. Thus, assuming an 80 per-
cent load factor the time rdquired for the internal part of the RTD to

.

attain the remaining dose is:
.

7 70.9 yearsNarrow Range 8.2 x 10 =

165x24x365x0.8 .

.

7 14.3 yearsWide Range 8.2 x 10 u~ .
*

'

820x24x365x0.8'
' .

-
.

1
- .

e

f ,

. .

.' .

.

4 *
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Su zery |-

.

( Using Westinghouse dose estimates from WCAP-8537 scaled for your plaat,
the shortest demonstrated life for the wide range RTO is 14.3 years and

grea.ter than 40 years for the narr::w range RTD.
.
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5 J ,g g i, SENSORS DIVISION* ,

2, .,
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FAR[tkTON
~ ~

%, [/
*

,.
i CONNECTICUT 063r

*

.j PHONE 203 6771311
,

inzx es30s
.

. .,

- =L _ m ._ ..:n.

-u- -

. . .

,
,

May 7, 1974 -'

.

. .'
'

.
'

-
. ;

.

Mr. Att Murphy
|

,

Stone & Webster Enginearing Corp.
,

P.O. Box 2325
' Boston, Massachusetts 02107

.

Dear Mr. Murphy:

Per our telephone conversation of today, this is to
confirm that the ur.its 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 boric acid and sodiu= hydroxide sprays.

.

Both the 29400 type. units and the 36495 type units are.

of this cat.agory.
.

{
- - _

Very truly yours, _

' ~

,

giM.w'

'
-

'

. Milton Aron- -

Chief Engineer ..
-

MA:em

I cc: M. Brown
! M. Wright ..

.
.
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TEST OF A LIQUID LEVEL SENSOR

UNDER CO C:T10*;5 SIM'JLATING A LOSS-OF-COOLANT ACCIDENT

WITHIN THE CONTAINMIC OF I, NUCLEAR POWER GENERATING STATI0',

:. ,-c - - w- - ,:

DeLavai
GEMS Sensors Divisier

j Famington, Connecticc:

.

March 1974
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1. INTRODUCTION

exposures of a liquid
This report describes the radiation and steat:

for use
level sensor conducted as part of a pr: gram to qualify the unit

The test
inside the containment of a nuclear power generating reation.
progran consisted of exposure to gn=.a radiation to a total dose of
200 megarads followed by a fourteen-day environmental exposure that
started with a one-hour exposure to steam at 60 psia /280*T,

Operation of the unit was simulated by fix.ng the float assembly
d

to the stem and recording the indicated position.

The unit per''rmed satisfactorily during the radiation and four-
teen-day environmental exposure periods.

I

1-1

=. - - .-. - . _
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2. SAMPLE DESCRIPTION

tested consisted of a probe assembly, manufactured byIhe unit

Delaval/CDS Sensors Division; the unit had a stem two fact long and
was designated as Ph: E 36495. A P/N 31320 controller unit was used

to power the senser and record its output.
an: de1 is a photograph shoving both the probe asser.!.1)Ficurs

centreller ur.it.

$.

t

,

ts-

(
2-1
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3. TEST PROGRAM

3.1 RADIATIOi, Exc05U'E

The senser assently was electrically connected to the controller
ty three 1/C-15 AVG ceppcr conductors insulated with silicene rubber and

ficerglass braid.

Ine spherical float assembly was fixed at the midpoint of the stat.
~

t!.(witr. stainless-steel cusic vire to the snap rings att:. securing it
te and better cf :he ster. Prict to securing the float, the unit was

c;erated te insure the electrical connections had been made proper 1:..
Icnediate% before the unit was placed in a radiatien het-cell,

of silicone fluid supplied by GIMS vas poure?approximately ene quart

.{. in.tc the unit throust the junction bex.

the prebe asse.bly installed inside the radiation hot-cell and>.
Wi t..

connectiens t.ade fer rerete readout of the positien indicator, the
assenhR. var subjected te San =a radiation frer a cobalt-60 scurce t

a

tetal, equivalent air, dese cf 200 segarads. This er.pesure includer

ir.stallec life aging sinulatien cf 50 mesarads with the balarce
! accident (LOCA).attributable te the dese resulting fret a loss-of-coclant

:

Ap; endi: A centaine the certificatier cf radiatien enpesure a.
perfe rre d t y Iscredix, Inc . of Parsippany, New Jerse:. .

3.2 EN"1RONMENTAL EXPOSU'nE
leads wereradiation exposure, the electrical outputAfter tne

of the rires during
secured at the junctien bex to avoid any movement

,

The leads were passed through a short piece of 1-inch pipe
' handling.

that was attac!.ed te ti.e junctio:. bes fitting with a hose clamp, and
f The sensor unit ves thenthe pipe was filled with pceting compound.*
, I),'

*Genersl Electric R7Y 6(.'

|
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instafled inside a pressure vessel with the mounting flange connected to'

a pipe stand to keer the unit in a vertical positicu. The lead wires
vere brought curside ei tne chamber through rubber-premneted feedthrough

~

fittings that sca:sd on each individual conducter.

.
The prehe asser.tl rea subjected to an environeental exposure in

accordance with tl+ pre v.rc/ tempera:ure profile given in Tigure 2,
which included s: car injection during the first hour of the 14-day
exposure.

3.3 FCSITIO , MEA.5UF.EMENTS A!C It45FECTIO: 5

Vise 22 inspections were performed before and af ter each phase of the

envirenzen:al expesu:t p' iods to determine any obvious signs of

degrada:1en resultin; the exposure environ =cnt.

. Measure ents cf pesi:1en were made periedically te indicate

perfernance. Prier te each reasure=ent, a calibration check was made b:.

adjusting a variable resis:er in the controller te set the voltager

.[
'6 across the-senser circuit at 10 Vac, as indicated by a circular dial

me er. Prior to the test, the dial reading corresponding to the fixed-

posi:1on of the floa: vas marked, and this was subsequently regarded
as being the zer: readinE. Positien readings made during the tes:#

consisted of measuring the deviatien ef the dial reading (in degrees)
free the pre-test zirt reading.

i
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4. TEST RESULTS

4.1 RADIATION EXPOSURE

No change in output was observed during the initial exposure period
while the Cebalt-60 source was being raised into position to initiate the

The total deviation recorded during the re=ainder of the
irradiation. of the initial zeroexpcsure period was less than 5 degrees to the left

positien.

the conclusien ci the exposure period the sensor asse=tly wasAt
cell and inspected for any visible degradatien duereceved from the hat

Sore expansion of the sclidified
te radiatien. Se datafe was apparent.

siliconc fluid had taken place, as evidenced by 2 te 3 ounces of the
sc11J naterial on the ser.ser =euntir.g flange that had apparently leaiedd,
out alen; th gasi.et cf t'.ie fun: tion bed. cover.

4.2 FOU;TIEN DAY EXP05CEL

T:.e cha:bcr was a: rac-r actient terperature ei 70'T yrict to startinc
Stea- var. admitted rapidly causing the cenditic.:s te in-3

ti.. exp;sure.
crease frc: rcer artisa to 260*T at t3 psia. The rcrdit, tens were

( 2:. ; ; *; ar ' 5' * 2 psia f er ene hour felleved b:
a drep

3n .!:.: si nc. a:
te ' 5r * r w: ;2.5 psi; :: c t receire_ 1 hee: 2- t.inutes te zeh:res.

15C + 3 *7 and 13.5 - 0.5 psia f: r the
Ct r.c 2 : 1 n. ver. =4:r.: air.s. at
balar. c c: the f our t .:.- dt." exposure peried with the fello ir.;

,

exception >.

At an elapsed ti=c of approxiestely six hours from the initiation
control valve stuck in an open positiou3 of stear exposure, a vacuu:

cer.tinuousI3 overnight, theret-
causin,g the vacuu pur t. operati

t
decrea.se :.. 3 psi,,. The valve va. rei:acti

causing the pressurs va:as .
acrning and the pressure returned te its correctthe next

c

,s-

4-1
1

4
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At an elapsed time of 296 hours, a heater failure caused the
The

tecperature to drop free 150'F to 95'T during the next 16 hours.
heater was replaced and the temperature trought back to 150'F during the

.

next two hours.

The exposure er.ded at an elapsed time of 336 hours (14 days)
Figure 3 shows the exposure profile, includingwithout further incident.

a history of these events.

The maximum deviation of the position indication was less than

5 degrees counterclockwise fro: the zero position cading during the
entire 14-day exposure period.

..
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5. SUMPARY AND CONCLUSIONS

A liquid level senser designed fo: use inside the containment of a
nuclear power generating station was subjected to environmental testing
consisting ef radiation and stear expesures.

The unit was subjected to gn= a radiation from a cobalt-60 source
to a tetal, equivalent air, dose of 200 megarads. This was followed by

at 280*F/60 psia for the first hour and 150*F/13.5 psiaex osu;e to stea

fer the balar.:t ef it.rteer. da,:r. The ur.it functioned satisfactorily

throughout the entire test pregram.
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6. CERTIFICATION

The undersigned certify that this report presents a true account

of the tests conducted and results obtained.

/

N f| d&bt*

Nissen M. Burstein
Project Leader

k
).

4c
Leroy E. Witcher
Test Engineer

.

APPROVED

s

$ fWY / v AM
$W _

S
P. Carfagno, Manage [, M~

kenonsZudans,bir2ctor, Performance Qualification
>

Hechanical end Nuclear Laboratory
Engineering Department
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1. Introduction
This report describes the steam and chemical-spray environmental -The environmental test was
exposure of a liquid level sensor.in,secordance with Bechtel Specification 6600-M-2218 paragraph

test program consisted of an exposure te environments
of steam and chemical-spray for a four hour period at nominal4.3. TPM

conditions of 59 psig/3000F.
The float assembly, used as an indication of fluid level, was
fixed to the stem of the unit by stainless steel music wire,

*

Che input andwhile a constant input voltage was applied.the test period.output voltages were recorded throughout
The un!.t perfermed satisf actorily during the four hour

,

environmental exposure period.
the test facilities of

This program was performed atIsomedix, Inc. of Parsippany, New Jersey, during October 1975.

1. Sa=ple Description
The unit tested was a Medel XM-36495 Level Sensor, manufactured*

by the GI:iS Sensor Division /DeLaval Co. -
.

3. Test Program

3.1 Environmental Exposure

The sensor was supported by an aluminum tripod securedflance of the headat the bolt holes of the succort
A 3/c lead wire Uas connecied to the three|

assembly.
electrical output leads of the sensor. Both ends of'

One end -

the lead wire were potted in aluminum tubes.|

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 inside the pressure vessel prior to
the exposure.

The sensor assemb"y was filled with approximately one.

quart of silicone fluid, supplied by GIMS.
-

The probe assembly was subjerted to an environmental
exposure in accordance with the pressure / temperature
Profile given in Figure 2.;g

r\.
[)'

-

.

*'N=--e-.- - . . . , , _ _ , _ _
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1 6temical-spray solution was sprayed into the test -

chamber at a rate corresponding to 0.15 e=p per square
ft. of the en3mber OB;ss-section area during the steamThe solution consisted of 15,000 ppm
exporure period. boric acid in solution with sodium hydroxide to obtain
a pH of 10.5 at room te=perature.

3.2 Test Measurements
inpu' voltage measured

A d.c. power supply provided alsacross terminal leads 1 and 2.
The sensor float wa. positioned in the middle of theas 10.725 volts d.c.
stem to provide an output signal simulating a fluid
level.

The output voltage was recorded as 4.787 volts d.c. andThrouchout
was read across se..scr terminals I and 3.both input and outert voltages were r.cnitored

-

in order to detcet changes in the voltage levels.the test,
*

- A record of the readings taken during the exposure per.i.ed
f. is presented in Table 1.

*

*
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TABLE 1
.

.

MEASUPI.C;75 OF SEN3trP. PEPJOPJG.NCE

.

2nput Output
Z10psed Ti:.e (Volts d.c.)-

(Volts d._c.)_- -

(Min.)
~

10.725 4.787
0

4.78710.7255
4.78710.72510

.

4.78610.72520
.

4.78710.725 ,30
..

4.78810.725" 50
|4.78810.72560

4.78820.72590
4.78810.725* 120 ,

,

4.78810.725150
4.788'

10.725180
f4.78820.725210

4.788 |.

240 10.725 ,,

4.788
270 20.725

*
.

.
.

.

. .

\. |
.

. ..
l. 3

.
.

- _
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4 Test Results .

The vessel was at roem ambient temr2rature of 750F prior
to starting the exposure. . Steam was rapidly admitted l

causing the conditions to increase from room ambient to
300er at 56 psig within 8 minutes. The conditions were
maintained at 29BcF i 20F and 55 i 5 psig for the four
hour exposure period, as shown f.n Figure 2.

.

The input voltage remained constant at 10.725 volts d.c.The output voltage was maintainedthroughout the test. .

at a valus..of 4.767 i .001. volts d.c.
The silicone fluid in the nenser leaked through the
insulatic, of the three conductors of the lead wire. At

it was found that the level ofthe end of the test,
silicone fluid dropped 1 inch from its original level before

Figure 3 shows the unit after the exposurethe exposure.
period.-

.
5. Summary and Conclusions

A liquid level sensor was expcsed to environ =ents of steam''
and chemical-spray at 3000F/59 psig for a period of fourfunctioned satisfactorily throughout the
hours. The unit
entire test.
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Itlisn't: Vircinia Electric and Fever Co=any Addrons: Mintral. Va J.O. No.:

Period Fr. ding Weekly: Monthly:
' W.C. Transportation Insurance Co. - &rsh & McIennan

Stona & Webster Engineering Corporation C.G.L. Continental Casualty Co. - Mrsh & McLennan
-

7-11-80 W.C. Policy # 5397239 Payroll W.C. Rates Premiu=

5183 Plumbing '

-

5213 Cencrete Cor.?truction N.O.C. '

-

5606 Contractor's Exec. Super.
'

8810 Clerical Office
.

Pate Increase '

Exp. Mod. ~

.

Total W.C. Premiu=
.

.

Until Cancelled
.

C.G.L. Policy No. CCP-746-7750 Payroll C.G.L. Pate Premium

* Bodily Injury / Property Damage 90

TOTAL PREMIUM:

Sent to Mrsh & McLennan

. _. . . .. -

,

"'Te-M e r h3-- - -wy- g -m g y---y +- yv4 e - - ~w--e--- a'e--er--pi- w9e- ,---- -e + - - - - - - - - - , - - - - - - - -- ---y-



-

<.
--

: ,

*
.

- . .

O e8e
.

-

-

o

.

.

6. Certification
The undersigned certifies that this report presents a
true account of the test progra:a and results obtained.
Any questions relating thereto should be addressed to

.

s ar.e .
.

of4f / ltt.((fr r/'

Nissen M. Burstein
Manager, Component Te : ting
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PAGE NO. 7

2.0 QUALIFICATION REQUIREMENTS (CONTINUED)

2.1 Dennition of Service Conditions (Continued)
.

2.1.1 Normal Condi.;ons (Continued)

Item 8 - Modular Receiver Unit RE-36562
N .

o Temperr+ure: 60cF to 104oF

f o Pressure: O psig (atmospheric) to 1/4"
W.G. above atmospheric

o Voltage: 115 VAC + 8% (105.8 to 124.2 VAC)*

o Relative Humidity: 30% 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) Conditier.--

4 2.1.2.1 Seismic
.

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

2.1 1 2 Accident

2.1.2.2.1 Loss-et-Coolant (LOCA) and Main S+eam Line Break (MSLB) As Soecified
b in Bechtal Soec:fication No 10446-J-830(Q)

Items 1 through 5. 9, and 10 - Level Transmitters

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

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

2.1.3 Extreme Service Conditions
e

The Level Switch, Transmitter, and Receiver Module will be subjected to the
following extreme service conditions, as specified in Bechtel Specification No.
10446-J-830(Q):

E

su im 2 ao oci nWYLE LABORATORIES
Huntsville Facihty| _
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2.0 QUALIFICATION REQUIREMENTS (CONTINUED) :

2.1 Definition of Service Conditions (Continued)

2.1.3 Extreme Service Conditions (Continued) f
2.1.3.1 Items 6 and 7 - Level Switches LS-57761 and LS-57763

.

o Teri.perature: 1600F maximum

o Pressure: Atmospheric

o Rebt:ye Humidity: 5% to 100%

o Gamma Radiation: 1 x 107 rads (integrated
40-year dose)

2.1.3.2 Item 8 - Modular Receiver RE-36562

o Temperature: 600F to 1040F

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

o Relative Humidity: 30% to 95% _ ,

o Radiation: .25 rad

2.1.3.3 Reactor Building Integrity Test

The level transmitters (Items 1 throt:gh 5, 9, and 10) will be subjected to the
following conditions:

o Temperature: Up to 1200F ;

o Pressure: 69 psig

o Relative Humidity: Up to 100% ,

2.1.4 Other Service Conditions

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

o Cycle Requirements: 200

w un : an oct M
WYLE LABORATORIES
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2

!

2.0 QUALIFICATION REQUIREMENTS (CONTINUED)
. i

!

1

2.2 Safetv-Related Functions

The safety classification 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 heat removal,
or is otherwise essential in providing support to prevent significant release of
radioactive material to the environment. The safet'; ' elated functions are
described in the following paragraphs.

2.2.1 Desedption

The transmitter / receiver system senses and indicates liquid levels over a speci-i

fled range. The level switch senses and indicates the presence or absence of
liquid at a particular level (i.e., as a maximum or minimum level).,

2.2.2 Acceotance Criteria

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

1) The meter readings at the five (5) float positions shall not vary from the
j calibration readings by more than 13% of full scale (16 micreamperes ).
L-

2) The receiver module output at the five (5) float positions may not vary
from the calibration reading by more than + 3% of full scale ( + .6

7
~'

mil 11 amperes)
-.

3) No structural failure shall occur, e.g., broken or loosened parts or

deformation resulting in device failure.
..W

4) No Icss of pressure-boundary integrity, e.g., leakage, shall occur.

..
The acceptance criteria for the level switch are as follow:

1) The switch contacts must change state upon increasing or decreasing float4

f. position.

2) No structural failure shall occur, e.g., broken or loosened parts or

deformation resulting in device failure.

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

5_ 2.2.3 Safetv-Related Comoonents
1
l - All components in the subject equipment are assumed to be safety related.

'i_

L<

._
1

* "H 2 an oci n
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3.0 QUALIFICATION PROGRAM

3.1 Baseline Functional Tests

3.1.1 Pretest VisualInsoection

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 f
obvious visible damage. Equipment identification will also be verified. Cautiom i

The level transmitter and level switch must be transported and tested in the
vertical orientation.

.!

3.1.2 System Level Tests
t

All subject Mofpment will be functionally tested on a system level The Level |
Transmitter Unit, XM-54852, and the Receiver Module, RE-36562, are consid-
ered to be one (1) system. The Level Switch Unit, LS-57763C, is considered to
be one (1) system.

.

3.1.2.1 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 cabita to the receiver and transmitter.
Twenty (20) feet of Bechtel(SNUPPS)-supplied interconnect cables will be
utilized for equipment interface. Two (2) sections of 5-ft long, Delaval-
supplied flex aonduit (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 tilled with Dow 710 silicone fluid and a flex conduit installed.

2) 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 switen on the receiver module to
" FULL REF" while performing Step 5.

3

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

6) 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
flat 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 mil 11 amperes DC into a 100 to 800 chm load).

* " 0" "" 0'' M
WYLE LABORATORIES

HuntsviHe Facmty
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f 3.0 QUALIFICATION PROGRAM (CONTINUED)

3.1 Baseline Functional Tests (Continued)

3.1.2 System Level Tests (Continued)

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

,

8) Fix the float at the "1/4" position hnd mark the receiver module meter
face at the " pointer" position. Record the receiver module converter
output (4 to 20 milliamperes DC into a 100 to 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 '2 1/2 inches, "1/2" is 45 inches, "3/4" is 671/2 inches,
and " full" is 90 inches.

NOTE: Spacer bars must be manufactured and utilized to assure duplication of
- float position for subsequent Functional Tests. The allowable tolerance for the

spacer bars is 11/8 inch, i.e. for the "1/2" position, the spacer bar must be 451,

1/8 inch in length.'

.

3.1.2.2 Functional Tests for RE-36562 and XM-54852A
3 -

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

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

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

|

3) Adjust the receiver voltage input to 115 VAC (15%).

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

5) Adjust the " Calibrate" pot on the receiver module until the meter reads
full scale. If not required, this step may be omitted. Document if,

{,' edibration is or is not performe<l.

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.

I

_

F08M 8'o9 2 ne. oci 79WYLE LABORATORIES
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.1 Baseline Functional Tests (Continued)

3.1.2 System Level Tests (Continued) , f

3.1.2.2 FunctionalTests for RE-36562 and XM-54852A (Continued)
1

8) Repeat Steps 4) a .a 5) for the "1/4", "1/2", "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
voltage will be 105.8 VAC (-5, +0). The high voltage will be 124.2 VAC (-0,
+6).

3.1.2.3 Baseline Functional Tests for LS-577630

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

1) Twenty (20) feat of Bechtel(SNUPPS)-supplied interconnect cables will be
utilized for equipment interface. After the wiring has been connected, the
conduit box is to be illled with Dow 710 silicon fluid. Two (2) sections of
5-ft long Delaval-supplied flex conduit (hydraulic 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.

:

|

|

t

.

|
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.2 Radiation (Continued)

3.2.1 Radiation Excosure (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% cv.1servatism margin was added),

,

for a total of 1000.275 rads total integrated lose. Table I defines the
nonmetallic materials of the receiver module.

The materials for all camponents, 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 comtected to the transmitter and both units exposed to a
minimum total integrated dose of 1 x 103 rads gamma, air equivalent, using a
Cobalt 60 source. The ficat shall be in the "1/2" position; 115 VAC ( + 5%),60

,

Hz, shall be applied to the receiver. The converter output will be observed
during the radiation exposure and the input voltage and, output current
(approximately 12 mA) will be recorded before, at least once during, and after
irradiation.

3.2.2 Functional Test

Following irradiation, 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.

J.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 function and
age-related failure mechanisms which could affect its function. A matrix, Table
I, has been prepared which defines the components, manufacturer ratings,
materials, service conditions, aging mechanisms, and qualified life. A literature
search of Wyle's Aging Library has been utilized to obtain 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'

( cycling, time / temperature effects, and humidity.

1
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l 3.0 QUALIFICATION PROGRAM (CONTINUED)
1

3.2 Radiation

3.2.1 Radiation Excesure

r 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 compared to auditable data to determine
,

the susceptibility of the material, in its application, to the radiation exposure
5 level specified.
Ls

3.2.1.1 Transmitter XM-54852A
p
] Tbst;gsfiagt,eggitems., : for the level transmitters is the normal dose of 6 x

106 rads plus the accident dose of 1.1 x 108 rads (a 10% conservatism margin was
added) for a total dose of t;180E40EMtet&Untiip4TAEdete.

i

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

Radiation damage threshold levels for neoprene, polyolefin, and polyvinyl chlor-
ide are lower than the predicted radiation requirement of 1.16 x 102 rads. *

P Because of the threshold damage levels, a minimum radiation exposure of 1.16 x
b 108 rads gamma (air equivalent) is warr9nted to confirm the capability of the

switches to perform their safety-related function.

The first 1,000 rads of exposure will be performed with the receiver in the
chamber, per Paragraph 3.2.1.3. The remaining exposure is to be performed with
the transmitter only in the chamber, while powered to the receiver. As a

,

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

3,2.1.2 Level Switches Tvoe LS-57763C

l The radiation requirement for the level switches is the 40-year total integrated
of 1 x 107 rads (a 10% conservatism margin was|| dose, normal plus accident,7 rads totalintegrated dose.1, added) for a total of 1.1 x 10

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

The radiation 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 top ..
confirm the capability of the switches to perform their safety-related function.

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..

>
|
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3.0 QUALIFICATION PROGRAM (CONTINUED).,.

3.3 Acine (Continued)

3.3.1 Ooerational Cvelinz

Operational cycling will be performed on the system level. The level switch and
the level transmitter / receiver module will be cycled for 220 cycles each, es"

specified by Bechtel Power Corporation (a 10% conservatism margin has been
added). A cycle is defined as manually nv "ing the float (s) from the bottom stop
to the top stop and back to the bot 6.,m stop. The receiver medule/ levela
transmitter will be electrically connected and powered with 115 (+ 5%) VAC, 60
Hz. The level switch will be electrically powered with 12 (+ I) VDC, 0.5 A,
resistive load maximum.

. :.

3.3.2 Time /Temoerature Effects

The present state-of-the-art will allow acceleration of the time /te )erature
aging effects artificially by increasing the temperature. Most componin..s of the
subject equipment contain metallic as well as nonmetallic materials. The,

deterioration due to these cifects is judged to be insignificant for metallic
materials. Therefore, the aging of these components will be based on their

-' nonmetallic materials.

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

-

equation:

h k = A exp (-{Ea/k3 T)) (1)

where,

reaction ratek =

frequency factorA =

exp exponent to base e-

activation energy .Ea =

Boltzmann's ConstantkB =

absolute temperatureT =

~ It is further noted that, for many reactions, the activation energy can be
t considered to be constant over th ! applicable tempercure range. Equation (1)

can be transformed into a form which yields an acceMration factor.

The a'.:eleracion factor is defined as t2/ti.

l- The n;uation is:

1 = exp (-(Ea/k ) (1/T - 1/T )) (2)t /t B 1 22
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3.0 QUALIFICATION PROGRAM (CONTINUED)
i

.

3.3 Aging (Continued)

3.3.2 Time /Temocrature Effects (Continued) 4

where,

t1 accelerated aging time at temperature T1=

t2 normal service time at temperature T2 -=

exponent to base e=exp
activation energy (eV)Ea =

,

Boltzmann's Constant (8.617 x 10-3 eV/0K)kB =

T1 accelerated aging temperature (OK)=

riorne', service temperature (OK)T2 =

The transformation of the reaction rate form of rae Arrhenius equation to an
acceleration form is accomplished as follows:

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

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

Equation (3) has the algebraic form:

y = mx + b (4)

where,

In (life)y =

1/Tx =

Ea/k , constant for single dominant reactionsm = B
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 taking the difference
between any two points of the linear relationship.

Thus, if we substitute t for life into Equation (3), we obtain: '

.

In t = (Ea/k )(1/T) + Constant (5)B

For the set of points (t , T ), Equation (5) becomes:i 1

1 = (Ea/k )(1/1 ) + Constant (6)In t B 1

t
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3.0 QUALIFICATION PROGRAM (CONTINUED) |

3.3 Aging (Continued) |
|

,_

1
L 3.3.2 Time /Temoerature Effects (Continued)

I For the set of points (t2, T ), Equation (5) becomes:2
i

In t2 = (Ea/kB)(1/T ) + Constant (7)2

Subtracting Equation (6) from Equation (7) yields:
,

in t2 -In t1 ' Pa/k )(1/T ) + ConstantB 2n
-(Ea/k )(1/T )- Constant (8){ B 1

Simplifying and rearranging of Equation (8) yields:

In (t2/ti) = -(Ea/k )(1/T - 1/T ) (OB 1 2

Taking antilogarithms yields:

t /t1 = exp (-{Ea/kB)(1/T - 1/T )) (10)
'

2 1 2

m

{-
Equation (10) is the same as Equation (2).

i.

The acceleration factor, (t2/ti), is the reciprocal of the time compressic.1
factor, (t /t2). Taking the reciprocal of Equation (10) yields:1

L
t /t2 = eXP ((Ea/k )(1/T - 1/T )) (11)
i B 1 2

i
Solving Equation (11) for ti yields:a

t1 = t2 eXP ((Ea/k )(1/T - 1/T )) (12)B 1 2

k Equation h2) can be used to derive the accelerated aging times for materials
with known 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 / temperature effects are accelerated based upon the lowest
} activation energy for conservatism. This assures that the degradation of each
D age-sensitive material is accelerated to at least the equivalent degradation as

that to be encountered during the qualified life.

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

) The acceleration factor (t2/ti) of Equation (10) is greater than 1, for a constant
activation energy, vhen the accelerated aging temperature Ti is greater thanL-

the normal service temperature T .2

u.
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3.0 QUALIFICATION PROGRAM (CONTINUED) !
i

3.3 A&g (Continued)

3.3.2 Time /Temoerature Effects (Continued) *

With T1 greater than T , the term (1/T 1 - 1/T ) is negative. This negative,2 2
multiplied by the negative in the exponent, results in a positive exponent. A
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
activatien 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 300C for a qualified life of 40 years. It
is further assumed that accelerated thermal aging will be performed at 500C.

If 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:

1 = eXP (-(Ea/k )(1/T - 1/T )) (13)t /t B 1 22

Substituting Ea = 1.0 eV, Ti = 3230K, T2 = 3030K, into Equation (13) yields an
acceleration factor of approximately:

t /t1 = 11 (14)2

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 500C for 3.64 years,
the equivalent demonstrated normal service times at 300C 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,

t2 = 3.64 exp (-(2.0/8.617 x 10-5) (1/323 - 1/303)) (16)

t2 = 418 years (17)

.
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3.0 QUALIFICATION PROGR/J(CONTINUED),

-- 3.3 @ (Continued)

5.3.2 Time /Temocrature Effects (Continued)
''

For Ea = 0.8 eV,

t2 = 3.64 exp (-(0.8/S.617 x 10-5) (1/323 - 1/303)) (18)
-

t2 = 24.3 years (19)

For Ea = 0.4 eV,"

L t2 = 3.64 exp (-(0.4/8.617 x 10-5) (1/323 - 1/303)) (';0)

.

(21)t2 = 9.4 years

Thus, it is seen that materials with activation energies less than 1.0, upon which
the aging program was based, are underaged by the accelerated aging of 500C

.

3 for 3.61 years.
'

In order to assure the demonstration of a 40-year service time for all materials,p
L '.

the lowest activation energy should be chosen.

Basing the accelerated aging program en the lowest activation energy of 0.4 eV

{ results in the following:

.

Substituting Ea = 0.4 eV, T1. = 323oK, T2 = 303oK, into Equation (13) yields an
ac::eleration factor of approximately

]W.,
t /t1 = 2.6 (22)

2

.

Thus, the aging time is:

(23)1

t1 = 40/2.6 = 15.4 years

Rechecking the other materials for adequate aging results in the following for an"
accelerated aging program of t1 = 15.4 years, T1 = 323oK, T2 = 303oK.

For Ea = 0.8 eV,'
'-

(24)t2 = 103 years

For Ea = 1.0 eV,
a (25)t2 = 165 years
-

.

_.
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3.0 QUALIFICATION PROGRAM (CONTINUED) I
l

|

3.3 Aring (Continued) !
l

3.3.2 Time /Temoerature Effects (Continued) l
;

iFor Ea = 2.0 eV,

t2 = 1,768 years (26) ,

Thus, it has been demonstrated that basing an accelerated thermal aging
program on the lowest activation energy, 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 judgment was employed and
identified in the Aging Analysis section applicable to the specific equipment
being qualified.

Where adequate 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 conclusion, reference documents, or other basis, such as metallic materials.

Age sensitivity is ade:ressed for electronic components in Paragraph 3.4.1.
Metals are judged to be age insensitive for time / temperature effects.

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

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

(

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

In (lif e) = (Ea/k )(1/T) + Constant (27)B

A substitution will be made for the applicable slope and constant and the
equation evaluated, e.g., for glass-fillea 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 = 37.80C + 2730C = 310.80K (29)
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3.0 QUALIFICATION PROGRAM (CONTINITED)
.

3.3 _A_g@g (Continued)

3.3.2 Time /Temoerature Effects (Continued)

In (life) = 9969.197026 (1/310.8) - 14.71269763 (30)

in (life) = 17.26 (31) .

m
(, life = greater than 3,900 years (32)

It is concluded that this glass-filled nylon can be qualified for 40 years at a
f .. baseline temperature of 37.8oC. END OF EXAMPLE

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

For components with time / temperature-related aging mechanism::, the agirig 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.''

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

Item _ Temperature
L,

1.0 Level Transmitter 1200F continuous

7.0 Leve1 Switch 120oF continuous

8.0 Receiver Module 104oF + 12.60F
heat rise = 116.SoF

e

3.4 Arine Analysis

Each subassembly, component, and material has been reviewed for aging
mechanisms which could affect the safety-related function.

j 3.4.1 Determination of Ace Sensitivity to Time /Temoerature Effects
(Electronic Comoonents)

f~ The following demonstrates the rationale behind the conclusion that aging is not
a significant failure mechanism for certain electronic components in controlled
environments in Nuclear Power Generating Stations. This is because the aging of

g certain electronic components, applied within their design rating, occurs at such
C

_
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Aginst Analysis (Continued)
i

3.4.1 Determination of Ace Sensitivity to Time /Temocrature Effects <

(Electronic Comoonents)(Continued)
<

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

I
To illustrate the failure rate history of these electronic components, refer to

i
Figure 2, Failure Rate Curve. The failure mia 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 "infcnt mortality period." It Li common in the electronics industry to i

" burn in" components prior to netual use in order to eliminate early failures. The
second part of the curve, whch is often chcracterized by a constant failure rate, j

is normally regarded as the peried of usefullife. During this period, only chance, j

or random, failures occur. The third part of the curve is characterized by an
increasing failure rate and is the period during which components fall primarily
because they are worn out (Reference 7). 4

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 rPte over time is zero. A constant failure rate in
charieteristic of an exponential distribution of failures. If a component with er
exponential failure distribution has survived to a point in time, the probability of
survival for the next increment of time is the sarr.e 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,

i
i service (Reference 8).

A constant or decreasing failure rate of a ecmponent during the life of the plant
is equivalent to its exemption from aging. This is true since, in its unaged
condition, it has the same, or higher, probability of failure for constant or
decreasing failure rates, respectinly.

Many sources contain failure rat information for electronic components. MIL-
| HDBK-217C, " Reliability Predicti1n of Electronic Equipmer.t," and individual

manufacturers' test data are the most common sources. It will be shown thatl

| many electronic components have constant or decreasing failure rates for the
time period under consideration-40 years.|

!

I
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Acine Analysis (Continued)
,

3.4.1 Determination of Ace Sensitivity to Time /Temoerature Effects -

f (Electronic Comoonents)(Continued)

The following define some studies which have been made of the potential failure
mechanisms for electronic components. A common element is that the time /- -

a 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 techniques. This testing of electronic components to
greatly accelerated conditions, as defined by the most conservative acceleration
factor (i.e., the smal' .st applicable activation energy, tyg.!cally 0.4 to 0.5 eV),
has resulted in the conclusion that no evidence of we&rcut was experienced.
Wearout failures, as the name implies, occur when wearout takes place, both
physically and electrically, at the end of a device's useful life. Statistically, this
will not happen until hundreds of years have elapsed 'or electronic components,

. semiconductors, and whole printed circuit assemblies, as is evident from t'a
following studies.

3.4.1.1 Integrated Circuits
g

s

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

A study (Reference 9) sponsored by the U. S. Army Missile Command to
determine the storage reliability of missile material, focused on monolithic,
bipolar, small-scale integration (SSI), and medium-scale integration (MSI) digital3 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
40oC, calculated using Arrhenius techniques.

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

g investigated.

Analyses were performed for differences of device complexity, packaging, aging,
;

| quality level, logic type, use temperature, die-attach method, and glassivation.
L.

Existing operational fai!ure rate data sources were reviewed. Average operating
to nonoperating failure rate ratios were calcelated and range from 0.5 to 14.

L-
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Aring Analysis (Ccntinued)

3.4.1 Determination of Are Sensitivity to Time /Temoetature Effects
*

(Electronic Components)(Continued)

3A.1.1 Interrated Circuits (Continued)

High-temperature storage data included durations of 1,000 hours to 21/3 years.

Dormancy and cycling effects were investigated. 01:e thousand (1,000) IC's had
been tested for 18 months, with the following test profile: .

i

Grouc Profile'

,

1 160 units,2 days off, I hour on i

,

2 160 units,4 days off,1 hour on
i

3 160 units,7 days off, I hour on
<

4 160 units,9 days off, I hour on
(

5 160 units,12 days off, I hour on i

6 200 units, control group, continuously t

operating [

No failures were noted.
'

The conclusion of the report was that no significant trend was apparent from the
data to indicate tSat the failure rate was not constant.

! Another study (Reference 10) reports on the results of high-temperature
operating life tests and high-temperature storage life tests. The results of thesei

I 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 Signetics Field Programmable Read Only Memories
(PROM's). A quantity of 653 PROM's amassed a total of 1.006 x 108 equivalent
device hours (approximately 11,500 years) based upon an activation energy of

i 0.41 eV at 25oC, with zero failures. Of the 653, 47 had each been subjected toi

l 3"0,000 equivalent device hours (approximately 42 years) at 250C.
1
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Continued)

S ooortive Calculations and/or Conclusions (Continued)3.7.3 3

3.7.3.4 The Effect of F.ange Versus Bracket Mounting (Continued)

Level Transmitter Acolication
a

fl =

2

1.547 x 105 lb/in.where Ky =

386.4 in./sec2g =

W = 35 ,

f = 1.60 x 106 x 386.4/24/2r = 807 Hzl

Natural Frecuenev of Braci et Mount,

Level Switch

f = /Kg/W/(2r)i

= 1.547 .t 105 lb/in.where Ky.
386.4 in./sec2g =

W = 35 lb

f = 208 Hzt

Level Transmitter

fl -/Kg/W/(2x)

= 1.547 x 105 lb/in.where Ky
386.4 in./sec2g =

W = 24 lb

f = 251 Hzl
P

.
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Continued)
i

3.7.3 Sucocrtive Calculations and/or Conclusions (Continued) i

3.7.3.5 The Effect of a Sinele Versus a Double-Elbow Confieuration of the J-Box
i

The worst case for the J-box is considered, i.e., the double-elbow configuration, i

as shown in Drawing B 57784.

Conservative weights and assumptions are used in the ualysis.

Weight of J-box 'veldment 1.5 lb

Weight of silicone fluid 2.3 lb

Consider 5 ft of cable 20.0 lb
23.8 lb

J
|

' C.G.

8
a

--,

_ __ -.v-.._

i
G.0

y
*

///// ////

For 1 g hcrizontalload applied at C.G. of J-box

M = 23.8 x 6 = 142.8 in.-lb

.
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1.0 SCTE

This document is prepared by Wyle Laboratories for Transamerica 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).
.

1.1 Objectives

The purpose of this Qualification Plan is to present the approach, methods,
philosophies, and procedures for qualifying a Class E Level Transmitter, Level
Switch, and Modular Receiver Unit, assembled and/or manufactured by Trans-
america Delaval,Inc., Gems Sensors Division, for use in Nuclear Power Gsnerat-e..' ing Stations. '

.

Nuclear environmental qualification of any safety-related device to meet the
P, intent of IEEE 323-1974 is usually a three-step process, i.e.,1) radiation
} exposure; 2) aging; and 3) Design Basis Event QualificaMon (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 still has adequate capability remaining toy,
withstand the added environmental stresses of the specified design basis events
and still perform its safety-related functions.-'

It is incumbent on the equipment supplier to assure that the components and'

J materials contained in the equipment actually placed into service are the same
as those qualified.

The specific details of the qualification are defined herein.

- 1.2 Acolicable Qualification Standards, Soecifications and Documents

I
- IEEE 323-1974,"IEEE Standard for Qualifying Class IE Equipment

for Nuclear Power Generating Stations"
,

r

! IEEE 244-1975,"IEEE Recommended Practices for Seismic Quali-
fication of Class IE Equipment for Nuclear Generating Stations"

Bechtel Specification No.10466-J-820(Q), Revision 1, dated
May 2",1975," Technical Specification for Seismic Qualification

- Requirements for Class IE Control and Instrumentation Devices
,

' for the Standardized Nuclear Units Power Plant System (SNUPPS)"

.

Bechtel Specification No.10466-J-830(Q), Revision 2, dated
? November 23,1977," Environmental Qualification Requirements for

Safety-Related Control and Instrument Devices for the StandardizedL
Nuclear Unit Power Plant System (SNUPPS)"

{'
-.
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TRAliSitITTERS TO BE QUALIFIED |
.

*

.

.|
'

Approximate Dimensions i
'

Resistance l

fla trix Delaval Inches float 'I
Okis

Item Model Gems of Overall .|
Traveltio. Type Part flo, per inch Total Indication Length Weight -|

Bracket Mounted
|

1. XM-54852A 57734D 15 1335 90" 96-1/2" 108-1/2" 24 lbs.

9. XM-54852 60077 15 975 66" 72-1/2" 79-1/2" 21 lbs. r,

s
! T_ransfer Bracke_t_ Mounted

2. Xil-54853 57737E 10 650 66" 72-1/2" 84-1/2" 21 lbs. O|
2 C. '

10. XM-54853 60076 15 1335 90" 96-1/2" 103-3/4" 24 lbs. 'S ?
= ,,

Bracket and Flange Mounted P{
3. XM-54854A 57745E 10 650 66" 73-1/4" 85" 33 lbs. L'i

4. Xil-54854A 57753E 43 1247 30" 37-1/4" 49" 28.5 lbs. i,

8
'

5. XM-54854A 57755E 20 1300 66" 73-1/4" 85" 33 lbs. [

f

.
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1.0 SCOPE (CONTINUED)-

1.4 Qualification Secuence

'Ine qualification program will be performed in the following sequence:
'

o Baseline Functional Test

o Radiation

o Functional Tcstp

o Aging

' o Functional Test

o Pressurization Test *

o Functional Test *

o Abnormal Operations

- o Functional Test

o Seismic Qualification

o Funetional Tests

o Accident Qualification (LOCA/MSLB)*;

- o Functiona1 Tests *

o Post-Test Inspection

Only the level transmitter wi11 require these tests due to its*

p- plant location.

~

,

-

F
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2.0 .)UALIFICATION REQUIREMENTS
,

2.1 Definition of Service Conditions

As directed by Bechtel Power Corporation, the following margins, as specified in
Paragraph 6.3.1.5, IEEE Standard 323-1974, will be added to the normal
conditions.

o Pressure: + 10% of gauge

o P.adiation: + 10% of accident dose

o Cycle Requirements: + 10% of normal requirement

2.1.1 Normal Conditions

The following normal service conditions are as specified in Bechtel Specification
No.10466-J-830(Q):

- Items 1.throuch 5, 9. and 10 - Level Transmitters

o Temperature: 500F to 1300F (1200F average)

o Pressure: + 2 p?ig
,

"~

o Relative Humidity: 0% to 100%
"

* - o Gamma Radiation: 6 x 106 rads 40-year total
.

integrated dose; 20 rads / hour
'

# maximum dose rate

- Items 6 and 7 - Level Switches

o- Temperature: 600F to 1600F (1200F average)

'
o Pressure: + 3 psig,

o Voltage: 11 + 1 VDC (10 to 12 VDC)
,

o Relative Humidity: 5% to 95%;

o Gamma Radiation: 2 x 106 rads 40-year total
; integrated dose; 4 rads / hour

maximum dose rate,

!*
i
k
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Aging Analvsis (Continued) 1

7 |

[ 3.4.1 Determination of Ace Sensitivity to Time /Temoerature Effects . |
'

(Electrcnic Comoonents)(Continued)
-

3.4.1.1 Intecrated Circuits (Continued)
L

Another report (Reference 11) describes reliability tests and field results. For
~

7 the reliability tests, a quantity of 2,016 of Intel's 8080 Microcomputer (a
7L microprocessor type of integrated circuit) amassed a total of 7.84 x 10-

equivalent hours (approximatey 9,000 years) based upon an activation energy of
p 0.5 eV at 250C, with three failures. Two of the failures occurred during a 48-
t hour burn-in at 1250C prior to 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 equivalent hours (approximately 46 years) at 250C, with zero failures,
From the field results, the total devices reported on was 100,000 devices which

q'
had accumulated 1.3 x 103 botus, with eight failures.

In addition, Intel ceports 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 cell press tests, and system life tests, which
consisted of dynamic life tests at 12d C, continuous life tests ei. 700C, andOC;

a rotating life tests at 700C, 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 250C, 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.

i

W Intel also reports on its Polysilicon Fuse Bipolar PROM's (Reference 13), which
have undergone 850C rotating system life tests,850C dynamic system life tests,
1600C high-temperature bias tests, and 1250C and 1600C dynamic life tests.f

The number of units 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 v!hich
7

- continually assess the reliability of their products, both commercial as well as
- military. If they are supplying devices which meet military specifications, then

'

t!.ey are required to be qualified to MIL-M-38510, " Military Specification for*

Microcircuits'' (Reference 14). MIL-M-38510 is a rigorous program designed to
assure high quality and reliability. To become qualified, a manufacturer musts

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 QUALIFICATION PROGRAM (CONTINUED)

3.4 Arine Analysis (Continued)

3.4.1 Determination of Age Sensitivity to Time /Temoerature Effects
(Electronic Comoonents)(Continued) -

3.4.1.1 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 inodeh used in MIL-
HDBK-217C, "AH the part models include both catastrcphic and drift failures'

and are based upon a constant failure rate, except for come rotary devices that
show an increasing failure rate." The part failure rate model for devices
meeting MIL-M-38510 are given in MIL-HDBK-217C.

An example of integrated circuit manufacturer reliability programs which apply
to commercial devices, i.e., not MIL-M-38510 qualified, is exemplified by

,

Signetics' SURE II/883B Qualification Program (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 to monitor the continuing uniformity of all Signetics
products and to demonstrate via periodic qualificaticus that Signetics products
meet or exceed the stringent long-term reliability requirements of their intended.

~

applications." -

2 The Signetics product line includes TTL, Schottky, Low Power Schottky, 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).
Signetics 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 cceeptance
i criteria at the conclusion of 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
f 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 250C, 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 6,800 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-compositien, wire-wound, fusible,
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QUALIFICATION PROGR AM (CONTINUED)3.0

| 3.4 Aging Analysis (Continued)

3.4.1 Determination of Age Sensitivity to Time /Temoerature Effects
(Eleetronte Comoonents)(Continued)

.

3.4.1.1 Intestrated Circuits (Continued)
.

p and metal / cermet.) 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
t attributable to that small percent of anomalies which are manufactured into

mass-produced electronic parts and are commonly classified under the broad
i

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 12 failure mechan-
,

isms from accelerated aging were also observed after real-time aging se, thei

methodology employed did not overstress the devices. Corrective action
consisting of redesign and improved process control resulted in elimination of 10'

h of the anomalies identified. Integrated circuit lead corrosion was judged not to
1 be a problem at the printed circuit card level and the small degradation in

plastic me.terial ductility was not significant co the application."

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.

F. This paper reports on the results of long-term tests and several product linei

reifability 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 determine, in a short period of time, the probability of successful
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 wearcut
period,.

.

,-
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Arine Analvsis (Continued)

3.4.1 Determina': ion of Age Sensitivity to Time /Temoerature Effects
(Electronic Comconents) (Continued)

3.4.1.2 Transistors (Continued)

which has not been established for semiconductors. The assumption of constant
failure ratc daring usefui life is normally quite conservative since semiconduc-
tors under test and in most applications have demonstrated a decreasing failure
rate."

In addition, the report contains the conclusion, based upon a Weibull plot of
accelerated power stress, "As seen in the graph, a Beta of less than 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 transistors. The abstract is included: "Results from acceler-
ated and long-term programs demonstrate the capability of both epoxy and.

silicone transistors to operate successfully under a wide range of environmental,
', electrical, and thermal stress as required in consumer, industrial, and military

~ applications. The selection of the stresses used was based on demonstrating
long-term resistance to moisture, stability )n long-term operating life, and-

thermally matched assembly materials.a,

2.
" Excellent performance is demonstrated for the monoplastic epo;;y-encapsulated;

signal transistors after 12,000 cumulative hours of exposure to high levels of
,

temperature / humidity at 85cC 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 life, 100,000 cycles of power cycling,
! 2,000 cycles of temperature cycling, and 8,000 hours of humidity life at 850C,
j 85% R.H.,

l

" Reliability prediction models have been developed for 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."- -

3.4.1.3 Diodes

Diodes share the following reports previously identified and discussed in the
justification of age insensitivity for integrated circuits: References 3 and 19.

|

|

|

|

| WYLE LAB %ATORIES *""2"""'"
Huntsee Faunty

l



-
.-

*

_
. .

. . . .

1

CUALIFICATION PLAN

PAGE NO. 29 |
3

- 3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4 Arine Analysis (Continued)
|
) 3.4.1 Determination of Are Sensitivity to Time /Temoerature Effects

.

(Electronic Comoonents)(Continued)

3.4.1.4 Resistors. Potentiometers
t

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.

E' In addition, the following are presented:
I

CTS states, with reference to cermet resistors (Reference 22), "In 1 billion, 42
million element hours of extended load life testing, CTS resistors have exhibitede

an established failure rate of only 0.00047 %/1,000 hours at a 95% confidence,'
level."

fi|
TRW/IRC states, with reference to molded wire-wound resistors (Reference 23),
that, based on unit hour accumulation over th 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.
L'

" Failure rate documentation is per MIL-R-39017. This test consists of continu-
ous sampling of product and placing on 700C,10,000-hour load life, preceded by

(q. a 24-hour burn-in at 1.5 times power.

"The documented failure rate on t3e RLR Metal Glaze product line is:
h.W o 0.0012 %/1,000 hours at 60% confidence

o 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-
3Rei nonwire-wound potentiometers are qualified to failure rates from 1.0%/10

to 0.01%/103 hours.
:

3.4.1.b Caoacitors

h Tantalum, ceramic, and mylar capacitors share the following reports previously
L identified and discussed in the justification of age insensitivity for integrated
; circuits: References 3 and 19.

In addition. Centralab (Reference 26) has tested ceramic capacitors for a total
; of 2.8 x 106 equivalent unit hours at 850C with only two failures.
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3.0 QUALIFICATION PROGRAM (CONTINUED)
,

3.4 Aging Analysis (Continued)

3.4.2 Relative Humidity

Relative humidity is not coredered an aging taechanism for the Level Switch and
Receiver Module. Fcr insuianon systems, its effect is usually not the primary
failure mechanism, as noted in Reference 27, with respect to motor insulations:
"However, in most cases, moisture plays only a secondary role in the failure. It

,

does not produce the damage in the insulation-the insulatio 1 wears away or
cracks for other reasons. Moisture 'nerely provides a direct electrical pathway
between these matured devices and ground."

For bermetically sealed ehetronic devices, moisture is assumed to be of no
consequence. The effects of moisture were included in References 15, 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 during funational
testing before and after aging when the safety-related characteristics are tested
under the extreme service conditions (temperature, humidity, ower supply,
.etc.)._a ,. _ - _ - . . - - . . -

'

The effect of relative humidity for equipmer.t located inside containment and/or
', 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 agcin during the extreme service conditions (temperature, humidity,
power supply, etc.).,

3.4.3 Ating Analysis Summarv-

1
'

i The Level Transmitter, Item 1.0, will be thermally aged for 1,089 hours at 1150C
under saturated steam conditions.

| 4

!
! '

The Level Switch, Item 7.0, will be thermally aged for 1,089 hours at 1100C with
uncontrolled relative humidity.

| The Receiver Module, Item 8.0, will be thermally aged for 2,965 hours at 11000'

' with uncontrolled relative humidity.
|

I The aging durations and temperatures equate to an equivalent 40-year qualified
'

| life. The aging durations were determined by utilizing the lowest activation
'

'

energy for the item, as defined in Table I. For the level transmitter and level
switch, this was 0.94 eV for G-10 epoxy. For 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..

|
'
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.4.3 Aging Analvsis Summarv (Cor.tinued)

3.4.3.1 Functional Test
.

The Functional Test of Paragraph 3.1 will be repeated.

f 3.5 Reactor Buildine Intecrity Test

The Level Transmitter, Item 1.0, will be subjected to the following conditions:
'

- o Temperature: Room ambient

o Pressure: 77 psig (a 10% c:aservatism margin has
,

been added)

o Relative Humidity: Uncontrolled

o Duration: 3 minutes

o Cycles: 44 (a 10% conservatism margin has
been added)

.

The temperature and relative humidity parameters of up to 1200F and 100%'

R.H., respectively, are assumed to be adequately accounted for in the
1 LOCA/MSLB simulation. Therefore, the Reactor Building Integrity Test will be

performed at room ambient temperatures and uncontrolled relative humidity.
f 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.

3.5.1 Functional Test
'

The Functional Test of Paragraph 3.1.2.2 will be repeated.
|

)
3.6 Abnormal Ooerations[

The level switch and receiver module will be subjected to the following abnormal
. conditions.
:

3.6.1 Receiver Module

Eight (8) hours at 1040F (-0, +5),95 + 5% relative humidity, and eight (8) hours at

|
600F (+0, -3) uncontrolled relative humidity. The input voltage will be 105.8

r VAC (-5, +0) for the first 4 hours and 124.2 VAC (-0, +6) for the second 4 hours
). of each temperature extreme. 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
c

[ module will be recorded at the beginning and end of each voltage extreme.
H
|

_. _.
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3.0 QUALIFICATION PROGR AM (CONTINUED)

3.6.3 Level Switch

The level switch will be subjected to the following conditions: Eight (8) hours at
1600F (-0, +5), 95 + 5% relative huaidity, and eight (8) hours at 600F (+0, -5)
uncontrolled relative 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 each 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 Analysis

An analysis of the transmitter was performed to determine the following:

The possibility of seismically qualifying the transmitter by similarity to ao
previously tested unit and, if not, define a worst-case transmitter for
testing.

~

o The effect of a loss-of-coolant accident (LOCA) or Main Steam Line Break
(MSLB) on the float clearance.

.

The effect of submerging the transmitter during the Seismic Test.1 o
+

The effect of flange versus bracket mounting... o
T.

The effect of single- versus double-elbow configuration of the J-box.o

An analysis of the level switch was performed to define the worst-case icvel
switch for testing.

3.7.1 Summary of Results
|

The following results were obtained:

The Level Transmitter, Type XM-54852A, is the worst case, and theo
| remaining units can be seismically qualified by testing this unit.I

1 Proper float clearance is maintained during a LOCA/MSLB to allow free' o
movement.

Seismically testing the level transmitter unsubmerged while accounting foro
the uniform mass of the displaced water is most conservative.

|

o The bracket mount is the worst-case mounting method.
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p,| 3.0 QUALIFIC ATION P ROGRA'vi (CONTINUED){
3.7 Seismic Analvsis (Continued)

e

i
L 3.7.1 Summarv of Results (Continued)

The single-elbow configuration of the J-box may be used as the test item- o
since the double-elbow configuration was shown to be rigid and does not

,

influence the response of the stem assembly. ,

-,
The Level Switch, Type LS-57763C, is the worst case, and the remaining{' o
unit can be seismically qualified by similarity.

I 3.7.2 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.

3.7.3 Sucoortive Calculations and/or Conclusions

I 3.7.3 1~ Definition of Transmitter Worst Case for Test Specimen 3 election

A Transmitter, DI-39496, was previously tested (ETL Report 5386, Reference

] 39), and was found to have no resonances below 33 Hz when the overalllength is
89 inches or less. Transmitters with supportive lengths less than 89 inches, with1 stems identical to the tested unit, can be considered to have their lowest
resonance above 33 Hz. These are as follow:

" Item Tvoe Gems Part Number

2.0 XM-54853 $7737E
~

3.0 XM-54854A 57745E

4.0 XM-54854A 57753E
,

5.0 XM-b4834A sit 55E

9.0 XM-54852 60077'

The remaining transmitters are as follow:
s.

Item Type Gems Part Number

..
1.0 XM-54852A 57734D

10.0 'XM-54853 60076'

_
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analvsis (Continued)

3.7.3 Sucoortive Calculations and/or Conclusions (Continued)

3.7.3.1 Definition of Transmitter Worst Case for Test Soecimen Selection (Continued)

Item 1.0, Level Transmitter Type XM-54852A, has the longest overan 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.

3.7.3.2 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 3810F differential temperature.

2) Consider internal pressure of 60 psig.

7
.:

"'
7 3

I I

I I

| i
li

i l
i I

! | h = 4.5 inches
'

I
I

I
I

I I

I I

I I

! t'
__

' + * iloninal diameter of float = 1.375 inch
4

floninaldiameterofsten=1.b5 inch^ *

*""C""*'"*
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QUALIFICATION PROGRAM (CONTINUED)| .' 3.0
L

.
3.7 Seismic Analysis (Continued)

3.7.3 Succortive Calculations and/or Conclus.~ons (Continued)

~ 3.7.3.2 Effect of LOCA/MSLB on Float Clearance (Continucd)

Condition 1-381 Degrees F ,

7
Consider an extreme condition where the stem is 3810F and the float is 00F.
Then the change in diameter (dD) of the stem becomes'

a D = 4 tad

where,
L

change in temperature in degrees F = 3810FL dT =

coefficient of thermal expansion in inches / inch /cF ==

9.2 x 10-6 or 316 or 304 stainless steel"
f

b
diameter of stem = 1.25 inch" D =

381 x 9.2 x 10-6 x 1.256D =
.;

.00438 inch6D =

Condition 2 Internal Pressure of 60 osig

w
||"

I/
--.

"^/ u-- /[ ,

-
.

/
h/2- ,,-j_

DDi .-- ~

_I _ D i_
'

)c
=%

.

b

7
L ga

: \
t

..

Unifom oressure of p=60 psic
~

i
- - .
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3.0 QUALIFICATION PROGRAM (CONTINLED)

3.7 Seismic Analysis (Continued)

3.7.3 Succortive Calculations and/or Conclusions (Continued)

3.7.3.2 Effect of LOCA/MSLB on Float Clearance (Continued)

One Four Section of Float

Effeetive horizontal area of 1/4 of ficat = h/2 x Do

where,

4.5 inchesh =

4.5 inchesDo =

then,

WDi= h/2 x Do xP

h/2 Do xP/DiW =

4.5 x 4.5 x 60/(2 x 1.375)W =

443 lb/ inchW =

:

Where W is load imposed on the tube of the float due to externa 1 pressure on the:

she1L

Pressure Load

Consider load W reacted over 1/4" length of tube of float.

D= a D/E i

where,

| Pr/to =

.065 incht =
|

443/.25 = 1,772 psiP =
;

1,772 x 1.37/2 x .065 = 18,674 psia =

18,674 x 1.37/29 x 106dD =

.0008 inchdD =

i

'C" " 8' 2 "" "' # '
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3.0 QUALIFICA'NN PROGRAM (CONTINUED)#

3.7 Seismic Analyg(Continued)

3.7.3 Su_oportive Calculations and/or Conclusions (Continued)

3.7.3.2 Effect of LOCA/MSLB on Float Clearance (Continued)

Total change in dicmeter due to LOCA or MSLB is: ,

f

dD MU +dDtotal temperature pressure =

, fototal = .00438 + .0008 = .0052 inch
The total change in diameter due to a LOCA/MSLB wors.-case condition is
within design tolerance and float travel will not be affetted. 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
Testing 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 = /(L /L )3 x 33l 1 2

where,

d L1 89=

= 96.87bL2

then:
-

/(89/96.875)3 x 33 = 29 Hzfl .=

-.

Conseevatively consider a virtual mass of water equal to the water displaced by
,

tube.
2

For 11/4-inch diameter tube, weight of water per unit length (Ww).

WW= 4L

i where 7= 0.0361 lb/in.3
L..

Ww= .0443 lb/in.

L

.- -

- _.
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Continued)'

3.7.; Suocortive Calculations and/or Conclusions (Continued)

3.7.3.3 Definition of Submerged Versus Unsubmerced Test as Worst-Case (Continued)

Weight of tube WT = .117 lb/in.

Total Weight = W

W=WT+Ww

W = .117 + .0443 = .1613 lb/in.

If the proposed test specimen is tested under water, the first mode frequency
would be approximately

f =/W /W x 29i T

where W = total effectivt. mass, i.e., weight of tube assembly plus virtual mass
of water.

,

Then f =/.117/.1613 x 29 = 25 Hz
- -~

i

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 submerged or unsubmerged conditions.

3.7.3.4 The Effect of Flance Versug Bracket Moimting

The vertical stiffness of the bracket mounting is compared with the vertical
stiffness of the flange mounting.

Bracket Stiffness

3.375 :'

V

l x
x i A p

.625
k<

1 Y
.J f y'

~

AyJ
3/16

l

l

I
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5 3.0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Continued)

3.7.3 Succortive Calculations and/or Conclusions (Continued)

3.7.3.4 The Effect of Flange Versus Bracket Mounting (Continued)

Bracket Stiffness (Continued)
n

3.375 x .623 - 3.00 x .4375 = .797 in2A =

(3.375 x (.625)2 - 3.00 x (.4375)2)/(2 x .797) = .467y =
,

(3.375 x (.625)3 - 3.00 (.4375)3 - 3 x .797 x (.467)2)/3Ixx -

.0171 in.4 (.1098)Ixx =

Vertical Stiffness for bracket (Ky)

Ky = 12 EI/L3=

Ky = 12 x 29 x 106 x .0171/(3.375)3 = 1.547 x 105 lb/in.
2 (9.9394 x 105)

T

Flange Stiffness

.

.

U

d -b
Y 1r I-, a = 4.75

,

'
b = .625

.

a a a
| t = .9375e a* t

-
.

i*
l'
I

_

.

P
i

*
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3.0 QUALIFICATION PROGRAM (CONTINUED)
|

'

3.7 Seismic Analvsis (Continued) j

3.7.3 Succortive Calculations and/or Conclusions (Continued)

3.7.3.4 The Effect of Flance Versus Brat .et Mounting (Continued)

Flance Stiffness (Continued) ,

Case 14, R. J. Roark, " Formulas for Stress and Strain," 3rd Edition, p.198

For W = 1
..

(a2-b )(3m + 1) + (4a2 2)(m + 1) (loge )22 b
_ 3(m2-1)

4 Em2 3 (m'1) (m-1)(a2-b )2t
..

where,

reciprocal of poissons ratio = 1/v = 1/0.3 = 3.33m =

(1/.3)2 = 11,11m2 =

(loge 4.75/.625)2 = (2.0281)2 = 4.113(loge a/b)2 =

(4.75)2 = 22.56a2 =

(.625)2 = .3906b2 =

(.9375)3 = .8240t3 =

d 6.236 x 10-7" =

1/d = 1/6.236 x 10-7 = 1.60 x 106Ky =

Natural Frecuency

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 Switch Acolication:

f = /Kg/W/(27t)i

6 lb/in.where Ky = 1.60 x 10
2g = 386.4 in./sec

W = 35 lb

f= = 669 Hzi

Foau nos 2 ao oct 79
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' 3,0 QUALIFICATION PROGRAM (CONTINUED)

3.7 Seismic Analysis (Continued)

3.7.3 Sucoortive Calculations and/or Conclusions (Continued),

3.7.3.5 The Effect of a Sinzle Versus a Double-E'. bow Configuration of the J-Box

(Continuec)

For 1" Schedule 10S
a

Section Modulus (S) = .1150

Bending Stress fb

f = 142.8/.1150 = 1,242 psib

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

L
Conservatively consider 6 inches effective length of 1 inch Schedule 10 pipe.

Then bending stiffness (K) becomes

K = 3EI/L3

For I = 0.0765-

K = 3 x 29 x 106 x 0.0765/(6)3 =

[ K = 3.08 x 104 lb/in.

f -/Kg/W/(2 )l,
_

f -/3.08 x 104 x 386.4/23.8/(2r) = 112 Hzi,

Since the natural frequency is above 33 Hz, the J-box may be treated as a rigid'

body with no amplification transmitted to the stem assembly. This allows the J-
tox to be qualifiec Dy 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 tne test unit for seismic qualification.

!'
L.
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3.0 QUALIFICATION PROGRA.TI (CONTINUED)

3.7 Seismic Analysis (Continued)

3.7.3 Suocortive Calculations and/or Conc 1psions (Continued)

3.7.3.6 Definition of Worst-Case' Level Switch for Test Soecimen Selection

Lovel Switches LS-57761C and LS-57763C are structurally similar and have
^

identical components. The LS-57763C differs from the LS-57761C cnly in the
number of floats. The LS-57763C, with two (2) floats, has a larger mass and
would, therefore, be a worst case for seismic testing. LS-57761C can, therefore,
be qualified by testing LS-57763C.

.

.

_

*.
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i
3.G QUALIFICATION PROGRAM (CONTINUED)

3.8 Design Basis Events

3.8.1 Seismic .

.

3.8.1.1 Mounting

3.8.1.1.1 Test Item Mountine and Orientation

f A Level Transmitter (Type XM-54852A),1081/2 inches high x 41/2 inches in
diameter; a Level Switch (Type LS-57763C), 55 inches high x 41/2 inches in
diameter; and a Modular Receiver (Type 36562), approximately 5 inches wide x 9
1/2 inches deep x 91/4 inches hQa. hereinafter called the test items, will be'

attached to Wyle-fabricated test fixtures, 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 table in

- each orientation. The mounting of the test items 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

3
unsubmerged level transtnitter and level switch to simulate the effect of the'

;

displaced water.

3.8.1.2 F_xcitation
,

3.8.1.2.1 Simultaneous Biaxial Excitation

9 Each horizontal axis will be excited separately, but each one will be excited
simultaneously with the vertical axis (longitudinal simultaneously with vertical,
then lateral simultaneously with vertical).

t

3.S.1.2.2 Resonance 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 ;1ots from the resonance
search tests will be included in the test report.

3.8.1.2.3 Random Multifrecuenev 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 Multifrequenev 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 analyzed by a response spectrum analyzer at 5%
damping and plotted at 1/3-octave intervals over the frequec.cy range of 1 to 250
Hz.

Five (5) Operating Basis Earthquake (OBE) tests, followed by me (1) Safe
Shutdown Earthquake (SSE) test, will be performed in both the front-to-
back/ vertical and the side-to-side / vertical orientations. The SSE RRS 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 frequencies;

i 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 - Ootional
,

!
|

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 inquency, with a 2-second pause between beats. The input acceleration
would be as d.cwn in Figure 6. The sine beat tests wculd be performed both in
phase and out of phase.

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,

l location near the base of the test items.

3.8.1.3.2 Specimen Resoonse

| Six (6) uniaxial piezo-electric accelerometers will be mounted on the test items
to monitor response to the seismic excitation. Placement of these accelerome-
ters will be as directed by the Transamerica Delaval, Inc., Technical Representa-

t

tive or the Wyle Project Engineer. FM tape and oscillograph recorders will
provide a record of each accelecometer's response. TRS plots from the SSE tests
will be included in the test report.

.
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f 3.0 QUALIFICATION PROGRAM (CONTINUED)

3.8 Design Basis Events (Continued)
.

3.8.1 Seismic (Continued)

3.8.1.3 Instrumentation (Continued)

3.8.1.3.3 Electrical Powering
,

' Electrical power of 115 VAC ( 15%), 60 Hz, single-phase, and 11 VDC (11), 0.5
ampere resistive load, maximum, will be provided for operation of the test item
during the Seismic Test Program.

3.8.1.3.4 Electrical Monitoring

One (1) channel of electrical monitoring will be recorded on an oscillograph
recorder to monitor the electrical operstion cf the test items. This channel will
be used to monitor the 4-20 milliampere cutput of the receiver.

3.8.1.4 Functional Tests'

The Baseline Functional Tests of Paragraphs 3.1.2.2 and 3.1.2.3 will be
- - - repeated..

;

~

3.9 Accident (LOCA/MSLB)

The level transmitter will be subjected for a period of 30 days to the
- LOCA/MSLB accident conditions of Figure 6 on a best-effort br. sis. The 1-year

accident duration has been shortened to 30 days by increasing the temperature.
The requirement of 1250F from the second dhy to 1 year is equivalent to 30 days
at 1730F, using Arrhenius theory and an activation energy of 0.94. The
composition of the chemical spray is as follows:

,

o Boric Acid (.28 molar)y
o Sodium Thiosulfate (.064 molar)

Sodium Hydroxide (as required to make a pH of 11.0 maximum for the -; o
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.

m
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3.0 QUALIFICATION PROGRAM (CONTINUED)

3.G Accider.' 'LOCA/MSLB) (Continued)

3.9.1 Test item Mountinst and Orientation .

A Level Transmitter (Type XM-54852A) 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 chamber. Penetrations will
be utilized along the LOCA chamber waH 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. All
penetrations shall be potted with Scotchcast 9 epoxy. The transmitter float
position shall be fixed throughout the duration of the LOCA Test at the "1/2"
position. The Level Transmitter shall be electrically connected to the Receiver
(Type RE-36562) during the test. The Receiver shan 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 be positioned along
the centerline of the chamber in such a way as to be within 2 inches of the test

I 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 win be recorded prior to each ramp and on a daily basis
thereafter. The flow rate of the chemical spray win be recorded daily from a
flow meter. The chamber P rature and pressure win be recorded on a
datalogger at 30-minute inte (cept during ramps, when it will be operated
at its peak rate. The ch- temperature will be continuously recorded,.

utilizing a pen chart recorder.

3.9.3 E1cetrical Powering

Electrical power of 115 VAC ( + 5%),60 Hz, win be provided for operation of the
receiver module. The receiver module will be electricany connected to the level
transmitter for the duration of the test.
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_ UALIFICATION PROGRAM (CONTINUED)Q3.0

3.9.3 Functional Test

The Functional Test of Paragraph 3.1.2.2 will t.2 repeated.

_ 3.10 Post-Test Insoection

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 recorded.'

3.11 In-Process Insoection

The records shall be checked for quality of performance after each test.

.
The test items shall be examined for possible damage follot<ing all severe tests,
such as at structural resonance. All important test effects shcIl be logged.

Photographs shall be taken of any noticeable physical damage that may occur.

All instrumentation to be used in the performance of this test program will be
.

calibrated in accordance with Wyle Laboratories' Quality Assurance Policies and
Procedures Stanual, which conforms to the applicable portions of ANSI N-45.2,L;

? 10 CFR 50' Appendix }|, and Military Specification MIL-C45662A. Standards

,

used in performing all calibrations are traceable to the National Bureau of
L. Standards.
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SSI/MSI Digital Integrated Circuit Analysis, LC-76, ICI, Raytheon Com-
pany,1976, Library Code 267-80

l
'

10) Generic Reliability Data for Signetics PROM's, February,1976, Signetics
Corporation, Library Code 268-80

11) Reliability Report on 8080/8080A Microcompu+er, Intel No. RR-10, March,
| 1976, Library Code 249-80

12) intel Reliability Report on 2107A/2107B N-Channel Silicon Gate MOS 4K
RAMS, No. RR7, September,1975, Library Code 250-80

13) Intel Reliability Report on Polysilicon F'.se Bipolar PROM's, Intel Report
No. RR8, Octobe;,1975, Library Code 258-80

14) " Military Specification for Microcircuits," MIL-M-38510A, July 3,1972,
Library Code 257-30 ,

i
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15) Signetics SURE II 1978 Schedule, Signetics Corporation Report No. R676,
dated May,1978, Librery Code 259-80

.

16) "Signetics SURE II Qualification Test Results", Signetics Corporatien
Report No. R-692, August,1978, Library Code 260-80

17) "High Reliability Linear Integrated Circuits from Texas Instruments",
Texas Instruments Bulletin CL425,1979, Library Code 262-80

18) " Quality Conformance Inspection Summary, Texas Instruments, Inc., TTL

,

Integrated Circuits SNC/ MACH IV-SNJ Prvams," Texas Instruments,
1977, Library Code 261-80

19) " Accelerated Versus Real Time Aging Tests," E. W. * imball,1980 Proceed-{

ings, Annual Reliability and Maintainability Symposium,1980, Library Code
263-80

20) " Reliability of Epoxy Transistors," Erwin A. Herr and Albert Fox, General
Electric Company Report No. 95.41, dated March,1969, Library Code 264-
80

21) " Plastic Encapsulated Signal and Power Transistor Reliability," Erwin A.'

J. Herr, et. aL, General Electric Report No. 95.45, Presented at the 1973
AnnualIEEE Chicago Fall Conference, Library Code 244-80

- 22) " Cermet Resistor Ne+. works," Catalog 3755A, CTS Corporation, Library
Code 251-80"

2' i TRW/IRC BSH Molded Wire-Wound Resistor Reliability Data, April 9,1979,o
O Library Code 253-80

24) "TRW/IRC Resistors," Handbook 770.1977, Library Code 254-80
-
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Code 252-80

26) Centralab's Estimated Failure Rate for Ultra Kaps, Centralab Letter,
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27) Industrial Motor Users' Handbook of Insulation for Rewinds, L. J. Rejda and
Kris Neville, Elsevier,1977, Library Code 255-80

- 28) "How Radiation Affects Engineering Materials," R. E. 9owman, Library
Code 155-78
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Corporation Final Report F-C4033-3, Libra y Code 328-80

31) " Loctite Product Data Sheets 49 through 92, Letter Grades and JILS," -

Loctite Corporation, April 1979, and Loctite Radiation Test Data, Library
Code 303-80

32) International Journal of Polvmeric Materials, Volume 2, No.1, October,
1972, p.181, Library Code 040-78

33) G. E. Ger.aral Purpose Phenolic Data Letter, deted October 1,1980,
Library Code 359-80

34) " Circuit Protection devices / Relays / Switches / Flashers," Littelfuse Catalog
19, Library Code 245-80

35) " Degradation of Polymers," Comorehensive Chemical Kinetics, C. H.
Bamford and C. F. M. Tipper, Vol 14, Library Codes 021-78 and 022-78

-36) "Information About Silicone Fluids; Dow Corning 710 Fluid," Dow Corning
(Form No. 22-281a-76), Library Code 241-79

37) MIL-W-16878, " Wire, Electrical, Insulated, High-Temperature", Library
Code 218-79

38) U.L. Life Data on Noryl, Library Code 274-80

39) " Report of Seismic Test on XM-36490 Transmitter," Testing Laboratories,
Inc., January 29,1974, ETL Report No. 5386, TIISO 701-403A (Subsidiary of
Telecomunications Industries, Inc.)

40) Thermal Deccadation of Orzanic Polvmers, Samuel L. Madorsky, Inter-
science Publishers (Jchn Wiley and Sons), p. 252, Library Codes 063-78 and
079-78 through 086-70

41) Belden Wire, Life Data on Folyurethane, Library Code 225-79

42) Franklin Institute Test Report #F-C3834, March,1974, (Raychem Specifi-
cation 44/0111-32 General Purpose Hook-Up Wire), Library Code 314-80

43) " Thermal Degradation of Polymers at High Temperature,' Samuel L.
Madorsky and Sidney Straus, Journal of Research of the National Bureau of
Standards, Library Codes 086-78,134-78, and 153-78
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44) " Radiation Effects on Microelectronic Components and Circuits," L. W.
Ricketts, Solid State Electronics, April,1972, pp. 50-55, Library Code 236-
79

45) General Electric Company, " Engineering Properties of Lexan (and Aging
Properties of Lexan)," Library Code 149-78

46) Arrhenius Plots of Beldsol(U.L.), Belden Wire Company, Library Code 225-
79

47) "78XX Reliability Data," Fairchild Industries, (Letter to Dc"id Johnson,
June 12,1980, from Doris Weber, Fairchild Reliability Supervisor, LIC
Division, and Contact Report by F. Hancock from Sheenu and Shah,
Fairchild)

48) " Life Test Data on Diallyl Phthalate," John Jessup, FMC, Princeten, New
Jersey, Library Code 243-80

49) " Heat Resistance of Epon Resin Systems," Shell Development Company,
Houston, Texas, Technical Abstract T-9, September 1,1976, Library Code
162-78.

50) International Jocrnal of Polvmerie Materials, Volume 2, No.1, October,
1972, p.181, Library Code 042-78

51) DuPont, U.L. File No. E-66288, Library Code 163-78-

-

52) Haveg Test Report No. LWR-2093, Revision D, March 14, 1979, Library
Code 366-80

J
53) "The Effect of Nuclear Radiation on Elastomeric and Plastic Materials,"

Battelle Radiatic- Effects Center, REIC Report No. 21, September 1,
-

1961, R. W. King, et. aL, Library Code 286-80

54) General Electric Advertisement, January,1978, Issue of Insulation Cir-
cuits, Library Code 031-78

_

55) Sprague Failure Rate Curves on Various Series Capacitors, dated Novem -
ber,1978, Library Code 273-80

{
56) "What Happens to Semiconductors in a Nuclear Environment?", David K.

Myers, Library Code 227-79

57) " Radiation Information on Noryl," General Electric Company, Noryl Divi-
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.
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60) "The Effect of Nuclear Radiation on Capacitors, Electrolytic Capacitors ,
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Center Report No. 15, dated February 15, 1961, Battelle Memorial
Institute, Library Code 301-80

i

y .

.

*""#"'"''WYLE LABORATORIES
HurtSWlate Facihty

- .- , , - __ . , . _ _ _ . . _ _ , . _ - _ _



y , u- v v . - ' 'w y _

O
.

. .,

.

.

.

.

.

.

..

,

Manufactuser's1ABLE l. ACING HAIRlK iRatinet Service paA5 = Age
E nvi renus.ent al Environ- Activation sensitive [.

.
,

-

i,,.,,, an.1 neent a| Enesyy I law / tin.1111. I
H. . . t e r aeul itinufac t us er Opeeational Con.Il t ions flaterials lev) Applicallon Ireg.cs a t us e Ra.lla e line tIfe e I

1. 0 33) Trans=ltter, P/M KH-5%852, Indication =90'. 40 years
Rueiston A, Bottoming Type, J- olums/lucle = 15

ABoa Output, Bracket-Hounted Pare Total resis-
List 57134. Rev. C Transmitter, tance = 1,))5
Radiation, Type XH-54852 ohmt.

.I Stem Assently, P/N 43510, stainless Heclianical NAS-Metal i97 l/4'' Steel'A' Dim. =

.l.1 Ste.e Assemely, P/h %)Sil a a a
ti;ngth = 97 t/8" -

? .

'

h
*

.l.3 Tubing, Basic, P/M 26696 o n n

.l.) Brecket P/N 35750 i Iu o ..

. ,.l.4 Adapter, P/N %)$12 H n u .;Q

if.1 5 Lod Plug, P/N 2669) a o u

z
>2 Float Assembly, P/M )$560 Os

on - :

32.1 itemispliere P/N )$561 $ !" e u u
e 5 I32.l.1 Hemispliere, P/M 17826 ** u a '_;' I

>2.2 Tube, Center, P/N 35562 * n n

>2.2.1 lubing, Basic, P/N 3556% a u o

>2.) Ring, Magnet, P/N 3556) Aluminum " a

f
>2.4 Magnet, P/N 1%)35 Asnlco V " "

>2.5 tyelet, P/N 3022) Brass n

.

I. . .

_ _
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stanu(ac t urer 's'

TABLE I. AGING MATRIX (CONTINUED Rating Service
.inviron=cnteI Environ- Activation

,

anJ enental Enespy 18 / no., g g g g ,.,g

! ,
Ier,

,

Item and Manufacturer Osierational Conall t luns Haterials (eVI As. plication feng.ce at us e Radiation tile t ..it
la. . .

i l.) Switch Assembly, P/M 59141 Varlous, as Electrocic 40 Vrs.
' follows: Comp"onent 9

l.).I P.C. Board, 37 1/2", /N 26082 I)0*C (U.L.) GIO Epony/ 0.9% (l'ef l) 2.5 x 10'

j Glass (Ref 53).

HAS (Ref 3 & I x 10"
l.).2 I Resistor (Qty: 89), P/II 329710, 150*C Storage TRW/lRC'

15 Ol== . 6/4W T13-35337) RG-l/4 24) (Ref 28)'

(Heets MIL-R-'

i ! 10509)

t. "
; l.).) Ductorseal, P/N 58954, Douglas 121*C Operatioi n

; Engineering #1759 17,"C Inter- E ,
'j

Cmittent m

2 x lo (i
i, l.3.3.1 Wire, #18, P/N 46825 150*C (ll.L.) EXAR-500 I.'09 (Ref 291 n

; Itaveg #121816, Legend 2 Cross-Linked (Ref 52) od*

J Polymer !", 9
' '"

I (Polyole- ,
.

sEa "
l . 3. ). 2 Potting Compound 20$*C Epony ( Ae atene 1.09 (Ref 49) Insulation 9.5 x 10

<

Epon d28) (Ref 28) $ ,8

d;
1.3.4 Resistor (Qty: )), p/N 32981 150*C Storage IRW/lRC Clectronic NAS (Ref ) & "

k.330 Olms, 1/4W (TD-353)?) RG-l/% Component 2kI
,

(Heets Hil-R- ~
.

'

10509)'

NAS-lietal,1.).5 Switch (Qty: 92), P/N 28425 -55*C to 125*C Glass, "

i Gorcos HR 708-2 10 mil 61on Rhodium- Glass
cycles at lA Plated Con-6

tacts
useful te

! g

1.3.6 Jumper Wise, #24, P/M 41721 150*C Polyalkene 2.08 (Kynar) " 5m to
} Yellow, Raychem Spec. l Kynar Coated (Ref %)) (Ref $3),

4%/0111-24 . .

6
1.3.7 ,0-Ring, 2-016 P/M $9159 90*C Continuous Neoprene 1.04 (Ref 29 Heclianical 1 2a 10

,

i 120*C Inter- | (%4f 53)
*

u'ttent
.

i .

,-

T

m.___
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iACLE I. AGING MATRSX (CONilNUED) flanufacturer's

Rating Service
Invi rmament al (siv t ron- Ac t ivat lose

t e ren asiJ mental Enesgy l leme/ qu.il l f i c.I
16. . leras and Hanufacts.ner Operational Coneli t ions Haterials (eV) Application Itw t atiste Radia t loss Life twat

1.3.8 Wire, L 2AWG, P/M 41789, 150*C Polyallene 2.08 (Kynar) Insulation Useful,to
Red, 81ac k, ar.J Mal t e. Kynar Coated (Ref %)) 5m''
Haycliem Spec. 4%/0111-22 (Ref 59)

1.4 J-Bom Weldinent, P!w 57688 Stainless Hechanical NAS-Metal .

Steel '

l.4.4 J-Box (Rework), P/M 548%) H n u

1.4.1.1 J-Bon (Basic), P/M 2988% H n H

gg4.4.2 Adapter, P/N $1689 n n ,,

|~

1.4.) L it,w (Rework), P/M 57691 n u es ,,

h1.4.3.l Lit,w (Dasic), P/M $7690 n u
=~n

hEI.4.4 Adapter, P/N 29888 n n

5
l.4.5 Ground Lieg, P/N 57758 n o n

,
#z

*PI.5 Retalning Ring, P/N 58959 a ao

$l.6 Adapter Assemi,1y, P/N 39558 no o
O

. j,l.6.1 Adapter, P/N 3676% o o n

1.6.2 Conduit Connector, P/M 39557 a * a a

1.7 Nut , llen, P/M 17308 H es a

1.8 Naemeplate, P/M 27J)/ n n n

19 Lockwire, P/N 12009 " an

1.10 Stoock, Tubing, P/N 26543 90*C Continuous Neoprene 1.0% (Ref 29) n " 2a 10
120*C Inter- (Ref 53)
asittent

!

.

.

^
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Hanufacturer'sTABLE 1. AGING HATRix (CONTINUE 0) Rating Service
E nvi rosmient al Esiv i ron- Activation

assJ seental
.

Energy ilme/ qua l li l. Ig,,,,,,
as. . . Itein and Hanufacturer Operational Conditions Haterials (eV) Appiltation f espe r a t ist e Ra.il a t ins. L i li L....I

7
l.Il Butt Connector, P/M 5t716 175'C 2m 10

,

] (Ref 28)

1.II.I Barrel Tin-Plated Connection NAS-Hetal
Copper

I
7

I.11.2 insulatlori Polyvinyl I.]*(Ref 50) Insulation 2m 10
Chloride (Ref 28)

l.12 Bracket P/H 57681 Stainless Hechanical NAS-Metal'

Steel .

8
'

1.1) Silicone Fluid, P/M 58956 260*C Oow #710 1.82 (Ref.35) 2 m 10 '"

(Ref }6) . . '
"

1.1% Loctite, P/M 40049, 149'C Hethacrylate 2.09 (Ref )l) 2 m 10 ,,
.

Pipe Sea! ant HVV Cat. #11 (Ref 31) ]:
6 m, ,'

1.15 0-Ring, s)-916, P/M 39157 30*C Continuous Neoprene 1.04 (Ref 29) " 2 x 10

120*C Inter- (Ref 53)
t .alttent '| {

| 1.16 Screw, Hem-Head Cap, P/N 32309 Stainless | " NAS-Hetal /. ,

Steel I ;

1.17 Flat Washer, P/N 32)l] | '.
* " * "

"' l.18 Locknut, llen, P/M 57686 ;" "

I 8
Rayche l.29 (Ref 29) Insulation 2m 101.19 Shrinkable Tubing, P/E 58957 150*C inter.

mittent; 90*C WC5F-N (Ref 30)
continuous

1.20 Lockwasher, 1/4", P/N 46701 Stainless Hechanical NAS-Hetal
Meel

.

I

7l.21 Terminal Lug, P/M 3)285
'

Tin-Plated 1.19(Ref 50) Connection / 2 m 10
.

Copper /PVC Insulation (Ref 28). , ,

.I !

.

.
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Maria.f ac t ure r's A.31.no Mc.hanIs.s
FABLE 1. AGIIG e AIRIX (CONilNUED) R.it I n<a $ervice

{ Environ ental Environ- Activationj g e ., and merital Ene:9r time / gn llIIc.Iis. . Item and Hanufacturns Ope s a t len. nl Csundl t inns Haterials (eV) Apg.! !c al lose iceveroture R.ndlation Life C.it
l.33 Insulating Tube, P/N 59142 840*C (ut) Gil Epony/ 13.95 (Ref I) Insulation 8.) a 10I

.

i, Glass (Ref 28)
t 1.3) Tubing (Bastc). P/M 39578 tho*C (ut) Gil Epony/ 0.95 (Ref I) 8" 8.) a 10

Glass (Ref 28)

|
,

.

@
; #

_

.2'

.a 2
,

i

Ss.b'

! 5,

i. 7-

.

.

I
.

4

,
.

I
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i
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.
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Manufacturer's "i " "

TABLE 1. AGING MATRIX (CONTINUED) Ratling Servlre
Envi s os ment al Environ- Activation

18. and mental fueryy lime / y...il i t i I
lhe. Igre, anJ Masuifacturer Operational EnnJitions Haterials (eV) Applicat lose tc q.ce atiss e Ra.ll a t losi 1 l a c (;. e s

! 2.0 32) Transmitter, XM-5485), Inches of Indl- 40 Yr'
XM-57737, Rev. E, sottoming/XFR cation = 66"
Typg, Bracket Mtd., J-Bon Output olves/ inch =
P/L $7737, Rev. D, Transmitter, 10 osuns. Total '

Radiation resistance =
650 ohns.

!

2.8 Stem Assembly, P/M %)$10 5tainless Mechanical NAS-Metal
'

'A' Olm. = 12 1/2" Steel'

'

3.l.l 5 tem (Length 7) 1/8*'), P/M %)Sil " " " ,.

' 3.1.1.1 Tubing (Basic), 6', P/M 26696 " " "
, .

2.1.2 Bracket, P/.4 35/50
.

a a ..,

'' 3.1.) Adapter, P/M 43512 * o ..

2.1.4 End Plug, P/N 2669) a n u '; ,
2.2 Float Assen.bly, P/N 35560

..

2.2.5 llemisphere, P/M 35561 a a a
.

2.2.2 Tube, Center, P/N JS$62 " u a
.

3.2.2.8 Tubing (Basic), P/N 1556% H " n

2.2.) Ring, Magnet, P/N 3536) Aluminum " "

2.2.4 Magnet, P/N 14395 Alnico V " u

2.2.5 Eyelet, P/M 3022) Brass " u

g e

*.
,

$

I
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IADLE 1. AGING MATRIX (CONilNUED "*""I*CI"''f** A p ng Hec.le.welsms *
Matinq 5ervice

Environmental Environ- Activation: ,,, and sicutal fuergy ilme/is.o . Item and llannfecturer Operational Conditions liaterials lev) Aplif icat ion fempesaluse Radiation t ile C. .el
Quallite.1

33 Switch Assembly, P/N 59143
Electronic

2.3.1 P.C. Board, P/N 26082- 130*C Gl0 0.9% (Ref I) Hechanical/ 9.5 m toLength ,) l/2"
insulation (Ref 28)

2 3.2 Switch (Qty: 69), P/M 28425 125*C Class, Electronic NAS-Glass /HetaReed Switch, Gordos HR708-2 to million Rhodium-Plete< *

cycles at IA Contacts

2.3.3 Resistor (Qty: 65), P/N 37240, 150*C 1RW/lRC $" NAS (Ref 3) I a 1010 Ofws, 1/4W (ID-35337) RG-1/4(Heats (Ref 28)
HIL-R-10509) o

y
2.3.4 Ductorseal, P/M 58954 _

Connection 2Douglas Engineering Co. #1759

$3.3.4.1 Wire, #18, P/N 46825 150*C (ut) ExAR-Soo 1.09 IRef 29) 2 m to, 12
.-"

Haveg #721816, Legend 2 Cross-Linked (Ref 52) '
Polyolefin ,

i{2.3.4.3 Potting Compound 177'C Epony, Equiv. l.09 (Ref 49) Mechanical 9.5 m to 75to Epon 828 (Ref 28) *

2 3.5 Resistor (Qty: 3), P/N 32981 150*C 1RW/lRC Electronic NAS (Ref 3) I m ID'
$

330 Otwas,1/4W (10-35337) RG-l/4(Hects 6,

(Ret 28) 7.

HIL-R-10509) ~

2.3.6 Juneper Wire #24 AWG P/M 41728 150*C (Ref 59) Polyalkene 2.08(Kynar) Connection 2 m 10Raychem Spec. 44/0118-24 W/Kynar Coat- (Ret 43) (hef 42)
lo9

1.3.7 0-Ring #2-016, P/N 59159 90*C Continuous Neoprene 1.04 (Ref 29) Mechanical 2 m 10(TD-39159) 120*C Inter-
inittent (Ref 53)'

* 3. 8 Wire, #22AWG, P/M 41719 150*C Polyalkene, 2.08 (Ref 43) Connection 2 m 10*
.

Red, White, Black, Green Ilynar Costed (Ref %2)Raychem Spec. 4%/0||I-22

.

!

- -. - . . . .
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H.isiaef ac t serer's
IA8t[ 1. AGit4G MATRIX (CONilNUED) R.iting Service

E sivi r euiment e d E sivi ron- Activationierm * ' ' ' "" "I*I I"* ' VY I I"#p. . . Iseni and Hanufacturer Operational Conditions Haterials (eV) Applia.ation fenyceature Radiatism Life r.nal
'I"''I I I I"'I

2.4 J-Bom Wlament, P/M $1784,

Stelnless ric;hanical NAS-Metal
hael

2.4.1 J-Bon (Rework) P/N 548%6 n n n
'

2.4.1.1 J-Bon (easic) P/M 2988% n
!

n n

3.4.2 Adapter, P/N SM89 ! n n n

2.%.3 Elbow (Renork) P/N 57691 n n n

2.4.3.1 Ilbow (8.isic) P/M 57690 n
jn n,

{ 3.%.4 Adapter, P/ta 29888 r-n n n E4

2.4.5 Ground Lug, P/N 57758 E"
h" "

'

2.5 Retaining Ring, P/N 58959 35" aa" "
,

! 2.6 Adapter Assenely, P/N 39558 :i G" " "*

2.6.1 Adapter, P/N 3676% #zn ~

.' n n

2.6.2 Condult Connector, P/N 39557 n
1

n n

2.7 Nut Hen P/M 17308 0., a i1 se n

.; 2.8 Nameplate. P/M 27337 n n n

2.9 Lockwire, P/N 12009'

n n n

2.10 Shock Tubing, P/N 26534 90*C Continui=s Neoprene 1.04 (Ref 29)120*C Inter- 2 x 10"

mittent (n g 53)
,

!
:

.

0

3

.

_ . _ _
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Manufacturer's "U '"
IABLE I. AGING MATRIX (CONTINUED) Ra t i nes 5ersice

E nvi remunen t al Environ- Activationi e ,w and m.entat Energy Ili e/ qual I I Is..Isa. . . lec. and Manufacturer Operatlanal Conditions flaterials (eV) App f l e .it lesu Iceves at ure Radiation Life Co.il2.11 Butt Connector. P/N 51716 IJ5*C
Hollingswortti Fit No. 6%070 #

2.88.1 Barrel iln-flated Connection
Copper

2.11.2 Insulation
7Polyvinyl 1.39 (Ref 50) Insulation 2 x 10Chlorlde

'

(Ref 28)
2.12 Bracket. P/N 57681 Stainless Hechantral NAS-Metal

Steel
62.13 Silicone Fluid, P/N 58956 260*C DOW #710 1,82 (Ref 35) NAS Beinw 2 x 10 (

"

250*C (Ref 36) (Ref 36) :2.l% Loctite, P/N 40049 1%9'C Methacrylate 2.09 (Ref ]l) "
Pipe Sealant, HVV Cat. #71 2 x 10

,

(Ref 31) gg
e

2.15 0-Ring #3-916 P/M 39157 90*C Continuous Neoprene 1.04 (Ref 29) "
s2u'C Inter- 2 x 10

mittent (Ret 51) O{
2.16 Screw,Ilex-Head C p. P/M 32309 Stainless. '' NAS-Metal

Steel
.';

,

2.Il Washer, Flat, P/M 32313 " " "

2.18 Locknut, llen, P/N 57686 " " " '

2.19 Shrinkable Tubing, P/M 58957 150*C Intermit- Polyolefin 1.29 (Ref 30) Insulation 2m lo
b

Rayche:m WCSF-N tent; 90*C con-
Linuous (Ref 30)

.

*

.
2.20 Lockwasher, 1/%, P/N 46701 Stainless. Mechanical "

'Steel
~

'
l

.

ac , . , - . m e 2 ct==== W W BP m # " m m .r' . 7- -,
" '



%
-

. -- -

- . . _ . _

.

.

.'

.

.

.

.- !

fl.usulac t ur e r's
IAbtE 1. AGING MATRIX (CONilNUfD) Rating Service

[nv i r uennent a l Environ- Activationg , ,,, and == ental fueojy time / qu.nli t ic.Iu. . . t eens and llanuf acturer Opesational Cornfillons itaterials (eV) Application tempesatuse Radiation Blic r...I
3.21 Ductorse.al, P/N $8954,

Douglas Engineering Co. #7759

2.31.1 Wire, #18. P/N %825 150*C EXAR-500 1.09 (Ref 29) Mechanical / 2 x 107
llaveg 7218tfe, Legend 2 Cross-Linked insulation (Ref 52)

Polymeric
(Polyolefin)

2.31.3 Potting Compound 177'C Epomy (Equiv. 1.09 (Ref 49) 9.5 x 100"

to Epon 828) (Ref 28)
i 2.32 Terminal lug, I/4, P/M 33285 175*C Tin-Plated 1.19 (Ref 50) Connection 2 x 10 @I

Hollingworth, R4150F Vinyl Insul. M
E2.2) Insulating Tubing, P/M 391%2 140*C (UL) Gil Epony/ 0.95 (Ref |} Insulation 8.) x 10 Kj Glass ('t.f 28) U

i! 5! 3.33.1 Tubing (Basic) P/M 39571 18:0*C (UL) " 9" 0.95 (Ref I) 8.3 x 10 M*i
(Ref 28) .g {

/ =
m

) s
.

: e
i -

*

4

l
4

.a

h

4

e 6

i

i

-
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itana:Iac t ur e r 's
IABLE 1. AGING NATRIX (CONTINU[c) RstIng Service

.-- A'8I"'8 N' I'3"I 5"'
.

Environmental Isivirus-'. Itre Activatlonand mental f eierij r Ilme/the. lic.e and M.inufactuser t)pe r a t ios.al Conditions Itat erials (eV| Applisation Icas.ee n t ist e Radiatlun Life r. I
Qu.illl ical

3.0 AM-5485% F.ev. A 323 Trans=ltter, Indicetion - 66*
Buttoming Type, J-Son Output, Ohms / Inch = 10
Bracket and Flange Mounted, Total resistanc.
Parts List 57145, Rev. O, - 650 oimas

2

transmitter Radiation, h e XH-
54854 (Also ordwing No.
XM-57145, Rev E).

! 3.1 Stem Assembly, P/N 57157, Stainless Hechanical NAS-Hetal
' I 'A' Dim. = 73 1/4" Steel
; 3.1.1 Stem, P/M 45113, Length 73 1/16" n a'

age - 3/gn @n n
a
r

I 3.1.1.1 Tubing, Basic P/M 26696 -

o n u

', 3.1.2 Flange, P/N 42067 1u
25n u,

) 3.3.3.1 Flange (8asic), P/M 44071 p3a

P{=
u n

| 2

3.3 3' End Pe g P/M 26633u u o u
; ez
t 3.2 Float Asses.bly, P/M 35560 *' to o a

a
3.2.1 llemisphere, P/M 35561 H

n u
.

3.2.1.1 Hemisphere, P/N 17826 i"
.. a

!.2.2 lube, Center, P/N 35562, a
ao

3.2.2.1 Tubing (Basic), P/M 35564 a,

o a
} 3.2.3 Ring, Magnet, P/N 35563

r.luminum o a
i 3.2.4 Magnet, P/N 14395

Alluco V
-

"a

3.2.5 Lyelet, P/N 30221
Brass " "

!

_-

I
;

1

_ W_ ! ~ ^ - ~~
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! lianuf acturer's Aq|ng iics leanIsas
d - TABLE 1. AGlNG MAIRIX (CONTINULD) Rating Service

! f eewi rauwent a l Environ- Actlwallon
g g,, and meestal Esser y B laie/ Q sa i l f 1. .I

,

N i. Item asul Manisf acturur Operatim al Cmdi t ies Materials (eV Applicatloes lenipes at ur e R a.ll a t i o,e L l ic r.o..I
4

3.3 Switch Assembly, P/N 591%I Electronic
9; 3.3.1 P C. Board (7%"), P/N 26082 130*C GIO Epoxy / 0.9% (Hef 1) 2m 10"

4 Class (Ref $3)

$! 3.1.2 Resistor, (Qty: 65), P/N 372%D 150*C IRu/lRC NAS (Ref 3 & I a 10
10 Oluns,1/4W (10-35337) RG-l/4 (Meets 24) (Ref 28)"

MIL-R-10$09),

<
' '

3.3.3 Ductorseal, P/N 58954 MATERIALS SAME 5 ITEM l.3.3
' 3.3.4 Resistor (Qty: 3), P/M 32981 l$0*C " " "

330 Oluns,1/4W (10-35337) C
21'

3 3.5 Switch (Qty: 68), P/N 28425 125*C Glass, Rhodlui - "
NAS-Glass / O

Gordos NR708-2 10 million cy. Plated Contaci s Hetal ,U,

'
at IA '; E,

*
.

3.3.6 Jumper Wire, P/N 41721 150*C Polyalkene 2.09 (Kynar) Connection useful to 5 5~.gRaychem Spec. 44/0181-2% Kynar-Coated (Ref 43) 5m 10 *

(Ref 59) E$
3.3 7 0-Ring 2-016, P/M 59159 90*C Continuous Neoprene 1.04 (Ref 29) flechanical 2 x 10 g

i 120*C Inter- (Ref 53) ~~

mittent 7e

3.3.8 Wire #22 AWG,P/M 41713 150*C Polyalkene 2.08 (Kynar) Connection Useful te
'

gRaychem Spec. 44/0111-22 kynar-Coated (Ref 43) 5 x 10
(Ref 59)

3.4 J-Boa Weldaent, P/N 57686 Stainless itechanical N AS-tie t al
Steeli

3.4.1 J-8on, Rework, P/M 548%) " " "

3.4.1.1 J-Box (Basic), P/M 2988% " " "
,

3.%.3 Adapter, P/tt 57689 " "o
'

3.4.3 Elbow (Rework), P/N 57631 o ,,,,

_
_

9

- _ _ _ _ _ _ __
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Hanufactueer's ^' "1 **"''"'IAOLC l. AGING HAIRIX (CONT INUED) Ra t inig Service
'[nvironmental Environ- Activatlon

,
'

l i ca, and snental toesgy time / Queil l f l e..I81. . . Item ans' Hannfacturer Opesational Cose.Il t luns flat trials (ev) Appils at inne fenperatuse - itadiat ion Life C"al
J.4.3.1 (lbow (Basic), P/N 57690 Stainless Hechanical N.- i-He t a l] Steel
3.4.4 Adapter, P/N 29888 " "

"

3.4.5 Ground Lu9, P/N 57158 " " "

3.5 Shrinkable Tubing, P/N 58957 90*C Raychem WCSF-> 1.29 ( Ref 29) Insulation 2 x 108

Cross-Linked 'Ref 30)Folyethy hne
3.6 Adapter Assembly, P/M 39558 Stainless Nechanlcal " o

Steel E
"

+ ).6.1 Adapter, P/M 36164 .S" " "

3.6.2 Conduit Connector, P/N 39557 "
$5

"
..

3.7 Nut, Hen, P/N 17308 " " " (38 CMmeplate, P/M 27337 z
" " "

;p,

J.9 Lockwire, P/N 12009 " " " e
T3.10 $ bock Tubing, P/M 26534 90*C Continuous Neoprene 1.04 (Ref 29)120*C Inter- 2m 10 h"

,

mittent (Ref 53) -

3.18 Putt Connector, P/N Sl?l6 175'C
.

3.I6.1 Terminal Tin-Plated Connectlon NA$-Hetal
Copper

|3.11.2 Insulation .

Polyvinyl I.39 (Ref 50) Insulation 2 m 10 7
Chloride (Ref 28)

|

|

|

I

l
._ , . _ _ . ,.___ ,, - c c- w. w w ~ ~ " "
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1 IHanufac tister's O'8I"*8 Metleasil sass

Hsu ing ServiceI ABLE l. AGING MIRIX (CONilNutD.
'

[nv i r ona.ent al Cnvi s osi- Activation
I t can as.J mcntal E nc e ssy Tinic / q.a t i f ic.I
sa" . Item and Manufacturer Opesational Conditions Materials (eV) Applicallon lei.g.es at sere Radiation Life c.,al

'
3.12 Bracket, P/M $7681 Stainless Hechanical NAS/Hetaille

j Steel

3.1) Silicone fluid, P/M 58956 260*C Oow Corning -I .82 (Ref 35) 8".

2x 10
] #710 (Rec 36)

3.1% toctite, P/N 40049, Pipe 1%9'C Methacrylate 2.09 (Ref 31)
'

"

{ Scalant, HVV Cat. #73 2m 10
(Ref II)i

! 3.15 0-Ring, #3-916, P/M 39157 90*C Continu- Neoprene 1.0% (Ref 29) 7 m 10 12
"

] ous; 120*C (Ref 53) #
{ intermittent

3I

| J.16 Screw, Hem-Head Cap, P/N 51877 Stalnless NAS/HetallIc D
n"

*

5 teel
- jy

3.17 Flat Wsteer, P/M 32)l) e.,i " " "
'.5 s s'

3.18 tocknut, Hen, P/N 57686 2" " "

OE
, 3.19 Bracket Assemibly, P/N 26685 '

a " "

d.
3' J.19.1 gracket, P/N 26686 E" u u

9_3.19.2 Clamp, P/N 26686*
" " "

1

3.19.3 Lock"asher, P/N 14911 " " "

' 3.19.4 Bolt, P/M 1%986 " " "

| 3.20 Retalning Ring, P/i! 36422 " " "

3.31 Locknastwr,1/4, P/N 46/01 " " "

j J.22 Terminal Lug, P/N 3)285, 175'c rin 1.31Ref 50) 7" " 2 m 10Hollings"ost1 R4150r Copper /PVC (Ref 28)
1.2) Retaining Ring, P/N 58')59, Stainless, . " "Waldes Kohinour ggeeg ITruarc #$00$-75
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TABLE 1. AGING MATRIX (EONTINUED) Hanufacturer's " "'

Raalne Service
Envi rcum ent al Environ- Activation

g g, and niental E ne r.jy ll c/ q...il l f i c.:
'

Iso. Item asui Hanuf acturer Operational Conditluns Materlets (eV) A rilsation fe=rerature Radiation I lic r.nalP

I

4.0 XH-57753 new. 0 323 Iransmitter, Indication-30" '

XM58854 sottoming Type, J-son otens/ Inch-43
Output, Bracket and Fiange

1 Hounted, P/L 57753. Rev. D.,

Transeittee, Radiation Type,

No. XM-5%85%
.

| 4.1 Stein Assembly, P/N 57757 stainless Hechanical NAS-Metal'

'A' Olm. = 37 1/4" Steel
' % l.l Stem . P/t4 fS113, Length =i n u n p

{ 37 7/16",'e' - 3/4" E
J

'

4.1.2 Tubing (Basic) P/N 26696 u u o 2
C+

| 4.l.3 Flange, P/M 42067 ,, do o n
u. o
G1 4 a

4.1. 3.1 Flange (Basic) P/M %%071 '

n n ,.
"'a

5C' 4.1.5 End Plug, P/N 26693 2u n n

$8!

1 4.2 Float Assembly, P/N 35560 -

| r

$] 4.2.5 Hemisphere, P/M 35561 a .. o
. . u

j 4.2.2 Hemisphere, P/M 17826 u o n
-i

4.3.3 Tube. Center, P/N 35562 a a "

4.2.4 Tubing (Basic), P/N 35564 a a a;

; 4.2.5 Ring, Magnet, P/N 35563 Aluminum " "

4.2.6 .vagnet, P/M l%395 " "Agngg,y

J4.2 7 Eyelet, P/N 30223
Brass a u

,

'
. .

1
-

|<

-

1
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f*rsulacturer's
IABLE 1. AGING f4AIRIX (CONilNUED, Rating Service

Envisonmental Environ- Activatlung o ,.,,, and men t r-' E nce yy time * gn ? 8 Ile.1'

n. . . Items an.1 Hannfacturer Operational ConditInns Materials (ev) Applicallnn le me.ce a t ure Radiation tlfc Gual
.

0.3 Switch Assembly, P/N 59141 Electronic
4.3.1 P.C. Board (38") P/N 26082 130*C GIO Epony/ 0.9% (Ref 1) Hechanical/ 2.5 x 108

Glass Insulation (Ref 28)
.

4.3.3 Resistor, (Qty: 29), P/N 39168 150*C IRW/lRC Electronic NA$ (Ref 3 s Im 1043 Ohms, 1/4W (ID-35337) RG-1/4 2%) (Ref 28)
4.3.3 Ductorseal P/N 5895% MATERIALS SAttE > S llEH I.3.3
4.3.4 Resistor (Qty: 3), P/N 32981, 150*C " " " "

330 Olmis,1/%W (TD-35337) o
y i

4.3.5 Switch (Qty: 32), P/N 28425 125*C Glass, NAS-Class /Hetal 2"
Cordos itR 708-2 10 million Rhoolum- 9cycles at IA Plated Con- oytacts

4z4.3.6 Jumper Wire, P/N %l725 Raychem 154*C Polyalkene 2.08 (Kynar) Coeunec t ion Useful te 55
,e

'ipn . %%/Olll-2% gKynar-Coated (Ref %)) 5 x 10 *

(Ref %2) $8
4.3 7 0-Ring 2-016, P/M 59159 90*C Continuous Neoprene Mechanical 1.04 (Ref 29) 2 m 10 &0

120*C Inter-
(Ref 53) E 'mittent

t 7
.

-

4.3.8 Wire, #22 AWG, P/M 41719 150*C Polyalkene 2.08 (Kyner) Connection Useful teMaychem Spec. 44/Olll-22 gKynar-Coated (Ref 43# 5 a 10 '

t (Ref 42)
| %.4 J-Scs Weldment, P/N 57688 stainless Hechar.) cal NA$-Hetali

Steel '

4.4.1 J-Box, Rework, P/M 548%)
,

u u
'

u
!

4.4.2 J-Box (Basic) P/N 2988% !o u u

4.4.3 #dapter, P/N $761.; o u u

% . 4. f. Elinne (Rework) P/M 57691 u o u

L

~ m - e" e <P--- -w w w ." ~ ~ m m _ r:m q y %
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TABLE 1, AGING MATRIX (CONTINUED) N""IdCI'"''** A. Is ; itce h.inI sm'

N.s t long service
E nv i r onmen t al E sivl a swe- AcIlvatlosi.

j g g ,. , .nul smen t .a t E nes sey l in.c/ q .a l i l l ,I
,

is. . . la c= and llanular t us er Opesational Conditlons itaterials (cV) Applitatlo" f e myce asin c Ra.llatlon 1ile th el

' i 4.4.5 E ltans (Basic), P/N 57690 Stainless Hechanical NAS-Hetal#

steel
(

j 4.4.6 Adapter, P/N 29888 " " "

i 4.0.7 G'round lug, P/M 57758 " " "

|| 4.5 Shrinkable Tubing, P/N $8957 5ANE AS ITEM 1.1 9 Insulat f ori

4.6 Adapter Assembly, P/N 39558 " Hechanical "

'

4.6.1 Adaptir, P/N 36764 " " "

i C4.6.2 ConJult Connector, P/M 39557 2
" " "i

: 94.7 Nut, Hex, P/N 17]OS ,d" " ",

!; E, .

!- 4.8 Hameplate, P/M 27337 m," " "

! $C
; 4.9 Lockwire, P/ti 12009' " " " z

b4.10 shock Tutaing, P/N 26534 90*C Contlarous Neoprer.e 1.04 (Ref 29) " 2m lo
120*C Inter- (Ref 53) &.

- i mittent -

4- n
4.11 Butt Connector, P/N 51716 175*C -

| 4.11.1 Barrel Tin-Plated Connection "

Copper

I4.11.2 insulation Polyvinyl 1.39 (Ref 50) Insulation 2 a 10
Chloride (Ref 28)

4.12 Bracket, P/M 57681 Stainless ttcchanical "
! Steel.

'

I 4.1) Silicone Fluid, P/ta 58956 260*C Dow #710 1.82 (Ref 35' ;f a 10
"

'
(Ref 36)

i .
4.14 Loctite, P/N 40049 149'c - Nethacrylate 2.09 (Ref 31) 2.m 10"

|

_ (Ref 31) !
,

i
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Manufacturer's '" **"
IABLE I. AGlNG MATRIX (CONTINUEO) n gnq 5 ,,.,|c ,

E nv i room ental E siv i ron- Activatlosi- g g ,.,,, and mental Cnesgy I lmac/ itina l i f ic.1p. . . lace en.1etanufactuser Opesational Con.Iltions liaterials (cV) Applitallun s emices a t or e nadlailun Life ra I
4.15 0-Ring lj-91b, P/N 39157 149'C Neoprene 1.0% (Ref 29) Mechanical 2m 10

(Ref 53)
; 4.16 Screw, Hem-flead Cap, P/N $1877
' Stainless NAS-Hetala

Steel
t

| 4.17 Flat Wastier, P/M 3231) a "
, n
'

4.18 Locknut, tien, P/N 57686 H " n

; 0.19 Bracket Assembly, P/N 26685 a a u
i

@ .4.19.I Brachet, P/N 26686 'n a #' ,,

4.19.2 Clainp, P/N 26686 ;
es a

,, 7; ,

P4.19.) teckwastier, P/N 14918 4'

E5u es u
P*4.19.4 Bolt, P/N 14986 " " u g

4.20 Retalning Ring, P/M 36%22 a o a g

$
5

%.21 Lockwasher, 1/4, P/N 46701 u
a " *u

4.22 Terminal Lug, P/N 33285 175*C Tin 1.39 (Ref 50) Connection 7"
Hollingswortin R%150F 2 m 10

Copper /PVC (Ref 28) ,

4.2) Retalning Ring, P/N 58959 Istainless 18ect'anical u
Waldes Koliinoor Steel i

Truarc #5005-15
'

4.2% insulating Tube, P/N 59142 li0*C Gil Cpony/ 0.95 (Ref |} insulation 9.5 m 10
i 8

. Glass i (Ref 28)1

4.2%.I Tube (Itasic), P/M 39511 140*C 0.95 (Ref I) 9.5 m to
" "

(Ref 28)

' :

. - . . m m & - FQ % I
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itanufacturer's
IA8tE I. AGING (1 ATRIX (CONilHUED) Rating Service

E viv i roeiment al E nvi rosi- tc t ivat lose
g g ,.,,, and niental fine s gy time / tju.n l i l l e .IN. . Itcen and ttanufacturer Operational Conditions Haterials (eVI Ag*piltation lesq>es aliste Radiatlemi i 18. 8;o.it

5.0 XM-54854 Rev. A, 323 Transmitter, :ndication=66"
Bottoming Type, J-Bom Output, ahms/ inch-20
Bracket and Flange Mounted, total Resistance
Parts List 57755, Rev. D. * 1,300 ohms.
Iransmitter, Radiation, Type
xM-54854

5.1 5 tem .'ssembly, P/N 57757 Stalnless Hechanical NAS-Metal'A' Dlm. - 13 1/4" Steel

5.1.1 Stem, P/N 45l13, Length =
73 1/16", 'a' = 3/4" @a a u

E5.l.2 Tubing, Basic, P/N 26696 H n se E
-

r,5.l.3 Flange, P/N 42067 4o u o
'' 5

; 5.l.).I Flange (Basic), P/N 48071
i

.|*a n u

? r"5.1.4 tod Plug, P/N 26693 $gu ,, u

825.2 float Assembly, P/fl 35560 '* P,

,

S.2.1 Ilemisphere, P/N 35561 I
e-
I* o o

i 25.2.1.1 Hemisphere, P/N 17826 | 'a 'u a ..

; 5.2.2 lube, Center. P/N 35562 n u n
'i .

5.2.3 lubing (Basic), P/M 3556% |a u o

S.2.4 Ning, Magnet, P/N 35563 Asuminum " "

5.2.5 ttagnet, P/N 14395 Alnico V a a

5.2.6 Eyelet, P/N 30223 Brass a a

'

1

e

.

. n
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| Hanufacturer's ^" "3 "''"'
IABLE 1. AGING MATRIX (COstilNUED) R 8 8 8 "'8 SC8vlCe

Environmental Environ- Activationg,, and mental Enesyy ll-c/ QualiffrJ::. . . leeni and Hanufacturer Opesational Conditions Haterials (eV) Apgel l e.,41cn temsesatuse Radiation Life Ga.il
5.3 Switch Assembly, P/N 59841

5.3.1 P.C. Board (74"), P/M 26082 130*C GIO [poxy/ 0.9% (Hef |} Mechanical / 2.5 m 109
Class insulation (Ref 28)

5.3 2 Resistor (9ty: 65), P/N 44195 150*C Storag. T.t'ttC Electronic NAS (Ref 3 & I a 10'20 Clums,1/4W (10-35337) RG-l/4 24) (Ref 28)
5.3.3 Ductorseal SANC AS ITEM l.3.3

5.).4 Resistor (Qty: 3), P/N 32981 150*C Storage 9" " "
j)0 Cluns, 1/rW (10-35337) I m 10 5

(Ref 28) [
5.3.5 Switch (Qty: 68), P/M 28425 125'C Class, NAs-Glass / ;-

%a
Ccrdos HR708-2 10 mllilon Rhodlue- Metal lcycles at IA Plated Con-

E" I .'
~

tacts
..

5.3.6 Jtaaper Wire, #24 AWG, P/N 41728 150*C Polyalkene 2.08 (Kynar) fuen.ect'on Useful te P1
z e-

Yellow, Raychens Spec. 44/0181-24 Kynar-Coated (Ref 43) 5m 10 !

g
ya

(Ref 42) "P *
5.3.7 0-Ring 2-016. P/M 59159 90*C Continuous Neoprene 1.04 (Ref 29 1 Hechanical 2 m 10 Y

6 *

120*C Inter . ,

(Ref 53) E!mittent ,' '

5.3.8 Wire, #22 AWG, P/N 41719 150*C Polyalkene 2.08 (Kynar) Consection Useful toRaychem Spec. 44/01||-22 gKynar-Coated (Ref 43; 5 m 10 '
,

(Ret 42) ;
5.4 J-Itor Weld =ent, P/M 5768tl stainless Holianical NAS-Metal iSteel *

5.4.1 J-Bom, Rework, P/M 54843 ,

a a a

5.4.2 J-Bon (8asic), P/N 29884 a u u F

5.4.3 Adapter, P/M 57689 a a a

5.4.4 Elbow (Rework), P/M 57691
| n a u '

.

- 1 I J

i

, _ _ . . . . e -. w w w m ~ m m m M m- W %
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Manuf actcarer's

TABLE 1. AGING MATRIX (CONTINUED) Ra*t i s". Service
i nv i s emmen t al fevirews- Activation

a"al mental E ne s ejy time / yn l l g l,.,1stem
as.s . la em anel Manuf ar.turer Operational Coneli t ions flaterials (eV) Application lempceatuse Raill a t lens L i f e Cep'

'

5.4.5 titw (nasic), P/N 57690 stainless Nechanical NAS-MetalI

Steel
" H H

5.4.6 /.Japter, P/N 29888

H H H

5.4.7 t.round Lu.j, P/N 57758
8

5.5 Shrinkable Tubins, P/N 58957 90*C Cross-Linked 1.29 (Ref 30 Insulation 2 m 10
<

isayohem WC5F-N Polyote f an (Ref 30)

"
5.6 Adaptes Assembly, P/M 39558 Stalnless HechanicJl

Steel o
E
C" " "

5.6.1 Ailapter, P/ta 36764 "
_

O| 5.6.2 Conduit connector, P/N 39557 " " "
*

,_

@" " "
5.7 Nut, Hem. P/N 17308

g" " "
5.8 raameplate.P/N 27337

5.9 Lockwire, P/N 12009 jg" " "

" *
5.10 shock tubing, P/N 26534 90*C Continuous Neoprene 1.04 (Ref 29 2 m a0

120*C Inter- (Ref 53) a
mittent *;*,

,
5.l| Butt Connector, P/N 51716 175*C

| 5.11.1 Barrel 11n-Plated i Connection "

Copper

7Insulation 2 m 105.11.2 Insulation Polyvinyl I.39 (Ref g |

Chlorlde (Ref 28)
!

"
5 12 eracket, P/N 57681 Stain'ess

Steel
;

L Hechanical 2 m 10 -

5.13 Silicone Fluid, P/fl 58956 260*C Dow #710 1.82 (Ref 35
(eter 36)

-
__

.
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TABLE 1. AGING ttAIRlx (LC1TINUE0 ,"d""I"CI"''' 8 A Ing Mctle.nelses
MtIng Seevice

Envleunmental EisvIron- Activation ,

l t ca, anit mental [nce y time / ej ,a l i g t..,I
&

'N. . E s cas anel Hannfan- tuier Operation.il tonell t ions llaterials (cV Applliations lea.pce nt na c M llatsen, l i s c f ...I
.

5.14 Luctite, P/N 40049, Pipo Sealant il2'C Continuous Methacrylate 2.03 (Ref 31 *tetleani ra ' 2m IU8livv Lat. #11 149*C Inter- {mittent (Ref 31)
g
i

S.12 0-Ring #3-916, P/M 39157 90*C Continuous Neoprene 1.04 (Ref 2a 2 x 10"
120*C inter-
mittent (Ref 53)

5. I'o Screw, Hex-stead Cap, P/M 51877 5.alnless NAS-Metal"

Steel
,

5.17 Flat Washer, P/N 32313 H H H

5.18 Locknut, P/N 57686 a " u

5.19 Brar.4et Assembly, P/N 26685 U'
u ,, ,,

.
5.19.1 aracket, P/N 7668's " 1** u '9 .i

75.19.2 Llaap,P/N 26686 :

bn a u

5.19 3 Lockwast.er, P/N 14911 A i>H " n *

5.19.4 Bolt, P/N 14986 a 1 a a

5.20 Retalning Ring, P/M 36422
?-" a a

5.21 Lockwasher, 1/4, P/N 46701 " " *

5.22 Te.winal Lag, P/M 23285 175'c Tin-Plated 1.39 (Ref 50 Insulation x 2 x 10 7
Copper /PVC (Ref 29)

5.23 Retaining Ring, P/N 58959 Stainless Mechankal NAS-Hetal
Steel

5.24 Insulating Tube, P/M 59342 140'C Gil Epoxy / 0.95 (Ref I) Electronic 89.5 x 10Glass Component (Rel 1)
5.24.1 Tubing (Basic), P/N 39571 140'c "* '

4.95 (Ref 'l 89.5 a 10,

(Ref |}
( \

'
s

C

|

-

t '- g 7 9
-

l .7m. m- '. e- r -- rG Y f. (~~o' ; - s .



, - . a -y . - - - -

7 ; , ,_
.

.

_

.

<s
, i .

-

,

1
-

!
* - t

,

.

TAbtf I. AGING NAIRIX (C0t TINUEl Aging Hechanisms,

Rating Service
Environnental inviron- Activation

,

taem and mental Energy Time / Qualifled
,

H-i . It m and Manufacturer Operational Ccnditions Materials (eV) ' Application Teng>e ra ture Radiation Life Go.il

6.0 L)-517610
level Switch

'8.acket Mtd. J/8on Output
5.5. Round Float

,

6.1 Stem Aas nly 43771 Stainless Hechanical Metal, NAS
A = 4 7- / /8", B = 0 C = 41 -3 / 4" Steel !

6.1.1 Stem 47fO6i " u o
A = 48-l/4", e = 0. C = 42-3/16"

E6.1.2 Tubing (Basic) 26696 " "
p~o

6.1.3 End Plug 26693 m" " -"

9_. .

6.l.4 Bracket 35750 .." " " 25 -
'gz6.1.5 AJapter 43512 " "

. . T'.
"

>

6.1.6 Retalning Alng 36%27 " "u
4 a2

J ca

6.2 Float Assembly 35560 a o u ,. ;
*

| 6.2.1 tiemi sphe re- 35561 " "o
,

" 6.2.2 tiemisphere 17826 " "o

| 6.2.3 Tube, tenter 35562 " " "
>

6.2.4 Tubing (Basic) 35564 " " "
| |

.

6.2.5 Ring, Magnet 35563 Aluminum en " '

6.2.6 H gnet 14395 Alnico V ao

6.2.7 Eyelet 30223 Brass ao

:

|
- .I

. _ _ _ _ _ .
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IA8Ei 1. AGlh; HAIRIX (CONilHUED)ilanufacturer's.

1 "
Ratings Service

Envloonmental Esivtron- ! Activation! g g ,,,,, and mental Energy time /u. . IIc and Hanufactueer Opeeational Conditions flaterials (eV) Applicallon lemperature Radiatlem
9nal l ! Irit

6.3 Switch Assembly, P/N 59359 , Elfa. Cual

; 6.3.1 P.C. Board, P/N 26082 130*C f.!0 Epoxy / 0.9% (Ref |} Hechanical/ 2.5 r ?OGlast Insulation (Ref 28) .Laminate
'

6.3.2 Switch, P/M 28243 50 million Glass-Sealed'familn, Inc., DRT-DTH (Mud.) cycles Reed SwittI>
NAS

825*C SPDT

6.3.3 0-Ring, 2-016, P/M 59159 149*C
i

(T939159) Meoprene 1.0% (Ref SS Hechani al 14.5 x |07
e4

(Ref 23) !)6.3.4 Ductorseal, P/N 5895% SAME A5 ITEtt 1.1.3
2

n
' l'6.3.5 Wire, #22AWG, P/N 41719 SAME AS ITEM l. .8 E
o''6.4 J-Box Weldment P/N 57688 $1Stainless insulation NA5-Netal ^

Steel Hechw ical *

2{6.4.1 J-8ox (Rework), P/N 54843 n n a ' * '
*'6.4.2 J-Box (easic), P/M 29884 .

n u ,, a

6.4.3 Adapter, P/M 57689 u;
n on n

".'6.4.4 Elbow (Rework), P/N 57691 n
.. n

6.4.5 Elbow (Basic), P/N 57690 ** n n
6.4.6 Adapter, P/N 29888

n n n

6.4.7 Ground Lug, P/N 57158 u n n

6.5 Shrinkable Tubing, P/N58957 90*C.
Raychene WCf5-N Cross-Linked I.2* (Ref 30 Insulation. 2 x 108

Polyolefin
(Ref 30)

i
1

,

__

m ~i
- - -

iM V, T' I . 'N '
-

(. W t ' '
4
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| Manusacturer's ^ " ' " ' ' '"''"''

,'
TABLE l. AGlHG MATRIX (CONil'1UED) It.s t I nes Service

it inva renu ental Envieon- Activation
ik i t , ,,, anl mental Enesgy l l.a./ q.... l i f t ...Iji No. Is cio an.1 Maeuf as:tes nr Opeeational Conilitions Stat erials (cV) Appliiatlesu temg.csatine- stadiat leus I l i c s' us ta!!

|
-

| {|
6.6 Adapter Anen.bly, P/N 39558 stainless Hechanical NAS-Metal

{ 5 teel

}| 6.6.1 Adapter, P/N 3676% " " "
|

|' 6.6.2 Conduit Connector, P/N 39557 " " "
.

{' 6.7 Nut, Hem, P/N 17308 " " o
i i
|; 6.8 Nameplate P/N 27337 " " "
4

,

6.9 Lock Wire, P/M 12009 o" " "
r-II 6.10 Shotk Tubing, P/N 2653% 90*C Cor.tinuous Neoprene

1.0% (Ref 29| Insulation
I m 10

)[ 120*C Inten- (Ref $3) U,alttent
u7*

6.11 Butt Connector, P/N 51716 175'C I"5"I'''"" "'
O..~

Hollingsworth FIT No. Bie070 ,

8 {.
; ,

6.11.1 parrel Tin-Plated Cosmec t ion JJ $j Copper *

A

i 6.11.2 Insulation s
7Polyvinyl I.39(Ref 50) Insulation 2m 10 T

rhloride (Ref 28) O*

| *
; 6.12 Oracket. P/N 57681 f stainless Mechanical NAS-Metal -

'

4 5tesi
g

1.82 ("te t 15) 2 m to"
; 6.13 Silicone Fluid, P/N $8956 260*C sillcone (Ref 36)'

Fluid Oow
[ Corning E710

(p.1 % toctite, P/N 40049, Pipe Sealant, 149"C Methacrylats 2.09 (Ref 31 Mechanical 2 m 100
Hyv Cat. #71

i (per 31)
e.1$ 0-Risig, P/N 39517 90*C CoetInuous Neoprene 1.0%(Ref 29) liechanical 2m 10#3-916 (D-39159) 120*C Inter- (Ref 28)

mittent
s *

,I

i 1

.

, m_.
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itanufacturer's "
IABLC 1. AGlhT, HAIRIX (CONilNUEO) R.stlug Service

-

'"

s.av i rnewn t al Environ- Activation
lar anil mental Energy ilmc/ qn l i f ic.1

,

a 18. . . Itc.m and Hasienf ac t urer Operatiosial Conditions flaterials (eV) Applical lme leaq>es .it us e Radiation Life Coal
I 6.16 Screw, Hex-Head Cap, P/N 51877 Steeniess Heclianical NAS-Metali $ teel

"
i 6.17 Flat Washer, P/N 32313 ..

..

6.18 Lucknut , llen, P/N 57686' "u
..

6.19 Retalning Alng, P/N 36422 "
. .e

..

6.20 Lockwasher, 1/4", P/N 46701 "
a

..

86.21 Tesselnal Lug, 1/4", P/N 33285 175'c Tin-Plated 1.39 (Ref 50 connection 2 x 10 #7

Copper /PVC (Ref 28) Q
6.22 Retalning Ring, P/M 58959 Stainless Heclianical NAS-Hetal D

E
5. eel *g

6.23 Insulating Tube, P/M 59393 140*C Gil Epoxy / 0.95(Ref 1) Insulation 8.3 x 10 279
Glass (Ref 28) ' s'

| .754

, .

Ut

a
. n

b

.

|i
.

t 9

_

M ** , .
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Aging Hea lianismsManufacturer's

i{ (ABLE l. AGING MATRIX (COMINUED) Rallny Service
ij E nvi ronmes.t al E stwi rswi- Ar.4Ivetlon
}| g g ..., anJ men t asi Energy l lrie/ Qu.il l l ic.l
4 the. It ene and Manuf acturer Operatlanal Conilitions Materials (cV) Application temperature Radiation I l ic ik el

| 7.0 Level Switcli, L5-5776)e, eracket
. Nota.ted, J-Bon outpnt
i6

i |- 1.1 Stem Assenely, P/N %)171 Stainless N chanical NAS-Heial-

.! A = 47 7/8"; 8 = 0; C = %I 3/4"; Steel
i! o - 8 3/4"

7.1.8 5 tem, P/N 47406, A = 45 1/4"; a u u'*

i i 8 = 0; C = 42 3/10" p-
il 9 J/l6"

$
J; 7.1.3 Tubing (easic), P/N 26696 u u ,,

?
|i , Q7.1.3 End Plug, P/N 2669) u u o

E

{i U
! 1.1.% Bracket. */N 35750 " " u

0
f,, ni' *

], 7.1.5 Adapter, P/N %)512 .. ,, ,,
=

. sh' 7.l.6 Retalning Ring, * 1 36427 u ,, o .

97.2 Float h sen6|y, P/M 15560;
5

7.2.1 Hemisphere P/M 3556l -" es u O

T' '
.*j 7.2.2 tiemisphi.re, P/M 17826 -u u u

'.,
7.2.) Tube, Center, P/M 35$62 u u u

,

7.2.4 Tubing (sa*1c), P/M 35564 u o u

,

] 7.2.5 king, Magnet, P/N 3556) Aluminume " "

7.2.6 Hagnet, P/M 14395 Alnico V " "

7.1.7 [yelet, P/N 3022) Brass " "

.

O

i
4

- I
.

'

.

b
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Manufactuser's "9 " '"I'"'

TA8t[ 1. AGING MAislX (CONilHUED) Rating Service
E nv i s siewien t al Environ- Ac t i va t tini

: 14. =. and n, ental Energy limic/ gn.il l g i c.1
13 o . lleus and Manufacturer Operational Conditions Haterials lev) Applic at lose lengice alist e Radiation life Co.il

7. ) Switcle Asscoely, P/M 59195

i 97 3.1 P.C. Board, P/M 26082 l)0*C GIO Epoxy / 0.9% (Ref 1) Mechanical / 2. 5 = 10
Glass insulation (Ref 53),

Larninata J

7 3.2 Switch, P/N 2824), IWelin, Inc.,
Dhi-DIH (Mod.) 50 million Glass-Sealed " NAS

*

; cycles, 125'c Reed switch

b
i 1.3.) 0-Ring, 2-016, P/M 59159 120'C Continuou' Neopreno 1.04(Ref 29) Mechanical 2 m lo g;
i (ID-19159) 90*C Inter- (Ref 53) #

mittent'

";; .

7.3.4 Ductorseal, P/N 58954 SAME A5 ITEM l. .)
.o.7.3.5 Wire, #22AWG, P/N 41719 150*C Irradiated 2.08 (Kynar) Conna tor useful '* S=-8' Cross-Linked Usef 43) 5 x ?O S

, h.{ Polyolefin (Ref 59) 3

Kyner-Coated ,g'
'

o ,o
7.4 J-Bon Weldinent, P/N 57688 Stainless Mechanical NAS-Metal 2

Steel 5

[ h7 A.l J-Bon (Rework), P/4 *484) " " "

/.4.2 J-Box (Basic), P/H 29884 " " "

|

7.4.) Adapter, P/N 57689 |
a a "

7.4.4 Libow (Rework), P/N 57691 " " "

i

7 S.5 Elbow (Basic),P/M 57690 " " ",

7.4.6 Adapter, P/N 29888 ! - "" "

7.4.7 Ground Lug, P/N 57158 " " "

87.5 Shrinkable Tubing, P/M 58957 Cross-Linked 1.29(Ref 29) Insulation 2 m 90
Raychem WCSF-N 90*C Polyolefin (Ref 30)

.

. e v & C - *Y
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3 flanufacturer's ^ " ' " " " " ' '" *"'

TABLE I. ACING MATRIK (CONilNUED) rating Servicei

invi s ewenient al Envirawe- Activation
1 rm and amen al F ne e say 1imme/ q,,agggg g

n the. I s rae an.1 II. neuf ac t us er Operallonal Emulltions liaterials (eV) Appila at lane Iraqcrainte R4.llallon l i f e f.nal
7.6 Adapter 4>sembly, P/N 39558 stainless Hechanical NAS-Hetal.,

Steel,

7.6 i Adapter, P/N 3676% " " "
.

7.6.2 Condult connector, P/N 39557 " ' "

1.7 Nut, Hen, P/N 17308 " " "
'

7.8 flameplate P/N 27337 " " "

7.9 Lockwire, P/N 12009 " o
" ' ,

"
-

7.10 Sfiock Tutilng, P/N 26534 90*C Continuous Neoprene 1.04 (Ref 29) 2x 10 30"

120*C Inter- (Ref 53) Cmittent ad

!];E7 11 Butt Connector, P/N 51716 175*C
7

7.11.1 carrel Tin-P!ated Cosinec tor NAS -Hetal 2
.> >

Copper1

ao

1.11.2 Insulation 7Polyvlayl I.39 (Ref 50) Insulation 2 x 10 &Chloride
| (Ref 28) 5

''
7.12 Bracket, P/M 57681 Stainless NAS-Hetal

,

~

Steel

1.l3 Silicone fluid, P/M $8956 260*C Sillcone Flu; 1

8Dine Corning 1.82 (Ref35) Heclianical 2 m to
7710 (Ref 36)

/ l% Loctite, P/M 40049 149*C Nethacrylate 2.09 (Ref 31) " 2 x 10
(Ref 31)*

7.15 0-Ring #3-916, P/N 39157 90*C Continuous Neoprene 1.04 (Ref 29) " 2x 10(ID-39559) 120*C Inter- (Ref $3)mittent
.

.
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Hanufacturer's " "

TABLE I. AGING MATRIX (CONTitalED) Rating Service
; E nvi sium.en t al E sivi ron- Activation
; Itc and m. ental Energy I lp.e/ q...il l f l ...I

14. . . lecin and Ha.usfac; user Operational Conditions stat er v als (cV) Appliratlose lem.per aliste Radiatisus ille Goal
_

7.16 Scre:w, IL:n-sicad Cap, P/N 51877 Stainless Hechanical NAS-Hetal
:

j Steel
a

'
! 7.17 Flat Washer, P/N J2)l3 u n n

7.18 Locknut. Iles, P/N 57686 !a a a,

7.19 Retalning Ring, P/M 36422 " " "

7.20 Lockwasher,1/4", P/N 46701 a e'
i

'

u u
!

p *
. 1.21 Terminal lug, 1/4", P/N 33285 175*C Tin-Plated 1.39 (Ref. 511 Insulation 2 x 10 yy '
' Hollingswortti R4150F Copper /PVC (Ref 28) C

I'
7.23 Ret.sining Ring, P/N 58959 Stainless hechanical NAS-Metal 9 i

i Steel i2 '

; /.3) Insulating Tube, P/N 59393 140*C Gil tpiny/ 0.95 (Ref |} Electronic 8.) x 10 NE
Glass Co.,ponent (Ref 28) ]y

P1 '

> ?E
.

| 2
'

~

,

i >

1

|

t

,

|

|
,

. -

} |
1 4
'

i

1
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'



]] f 7 ~ F _f 7 F M II e.t. . ' . . : ..; '..L- .c d 7 - .: - (. U ' V 8. OW
~

;

Ji
. .

.

1 - \ .

.

.

-
<

;. -

4

:
;} NAS = NOT ACE SEN51TIVE

') -

il TABLE 1. Al it4G MAIRIX (00t4T INUll'> Ayluq Methanisms
i t Manufacturer's
II Rating Service
j | Enviro. ental Environ- ActIwatIon
i ; Ite. and mental Energy T1me/ Quallfled
I Iso. Itens anal Manufacturer Operational Conditinns Haterials (eV) Application lemperature Radiation Life Coal
!l
i; 8.0 nodular Reculver with 4 to 20 ed Operation 0 to

Converter and KX-2hl Meter Type 50*C
' HL-K*,62, Drawing No. RE-57759R
; with Parts List Sib 9u,<

| ,: T ransa.nerica Delaval Inc. ,*

jj Gems Sensors Division

B.I Don, P/N 403}0 Steel itechanica l NAS-Metal

ij d.3 Cover Assembly, P/N 40927 @
# Ui 8.2.1 Cover, P/N 31406 Steel NAS-Metal ;;

i' 6 N'

j 8.2.2 Shock Cushion, P/N 40627 90*C Continuous Neoprene 1.0% (Ref 29) tiechanical 2 x 10 g
', 120*C Inter- (Ref 53) ;g
i; .nlLtent p2,

6
.

u.J.) Adhesive P/N 33729. USH Corp., 02*C (9)*C light Neoprene 1.0% (Ref 29) riechanical 2 x 10 g
Bostin ill%2 load) (Ref 53)*

; , co z

|i F6
i U.2.4 Casket Cover, P/N 31407 90*C Continuous ficoprene 1.0% (Ref 29) tiechanical 2 x 104 ,

120*C Inter- (Ref $3) *
,

I .nittent S
4

i 6 -

i 5.2.5 Casket. To nr, P/N 40828 90*C Continuous Neoprene 1.0% (Ref 29) llechanical 2 x 10' ,

120*C Inter- (Ref 53)
'

.nittent.i

!

U.) Heter, P/M 75032 Westinghouse. -40*C to 70'C Unknown Assume 0.8 Electronic
.

Ex-241, 250": Scale 0-200 microamp CW went
DC

3.3.1 Meter, Face, Blank, Pin? 1603B Aluminum Hechanical NAS-Metal

i

i
4

'

I
t

- _ . . . . . , - - . -
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TARLE I. AGING MAIRIX (COHilNUED) "*""IACI""f'S ^"i"9 ti"' t'*'' I 5 "'S
i Ratin9 Service

Environ.nental Environ- acig,,gloo;

(e f Appil, ei loo ' r , ,,, use paala t io,, ' 's' 'g'O e8 tlanal Condi ns llaterials88- Isr= anit Hanufacturer P
I

!
,

! 8.4 Ga det. Mater, P/M 28736 90*C Cnntinuous Neoprene 1.04 (Ref 29) Hechanical 2 x 10
j 120*C Inter- (Ref 53)
j mittent

.

d.5 Power Light, P/N 3/075.
i Littlefuse #930 634R-794CN

8.5.1 Body 150*C (ut) Phenolic
;

'

l.81 (Ref.63, insulation 2.7 m 10
(Ref 53) ?

!'

63.5.2 Lens ll5*C (UL) texan 141 1.17 (Ref 45) Hechanical 4.3 x 10 ,

(Ref 53) ;.,

| ;
8.6 La 9, P/N 36843, Sylvania ll0*C Glass /Hetal Electronic NAS-Class / ,5 ;

Type 120H8 Component Metal ' '
.

| 8.7 f use Holder,1 Anape. c. P/NI5483 i

8.7.1 Parts, Molded 130*C (UL) Diallyl 2.17 (Ref 48) Insulation I u 10 ,

0

Phthalate (Ref 58) l,
|

.'
: i.
,

1 ;
,

r

:
i<

!

;
* a ;

,

-
.

.

;
.

-
.

|

F
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|AULE l. AGING MATRIX (CONilNUED) flanufacturer's

Ratin<e Service
Environmental Environ- Activation

anal miental Energy Ilme/ q, .il g g ly,3l e .,

ts. . . leem an.1 Hanufacturnr Opes a t lanial Camull t ions Itat eri als (eV) AppII ntion law.cr .it ies e nadiation lic r .I

B.7.2 Teeminal, Side Brass Electro Connection NAS-Hetal
rin-Plated+

8.7.) Terminal, End Brass, Electro Connection NAS-Hetal
ilnned

8.7.4 Seal, 0-Ring 10$*C (UL) Silicone 1.7) (Ref 29 Hechanical I.) x 10
Rubber (Ref 53)
Per zz-R-765

d.8 fuse, 1 Ampere, P/M 15%B) @
Bussnian, Mt'0-250V, 1 Aaipere E

4Unknown 4
8.8.1 Tube Melamine Assume 0.8 Insulation 1.4 x 10 E

(Ref 53) ,$
eo

U.S.2 End Caps Brass Connection NAS-Hetal N*
z r-

8.9 Ilarness Assembly, P/M 40926 '' N
1 co m

B.9.8 Tm;gle Switch 3PDT, P/M 15709 85*C "P
Cutler-Hana.er 17670st6 10,000 Cycles

Electrical {
6

8.9.l.1 Isousing 150*C (ut) EP Phenolic I.81 (Ref.6)) Electrical / 3 x 10 '|*
*

~

9.chanical (Ref $3)
6

8.9.t.2 Seal 105'c (ut) silicone I.7) (Ref 29 Hechanical I.3 x 10
Rubber (Ref 53)

9.9.1.) Crmtacts $llver to Connection NAS-Metal
Silver

.

0.9.l.4 . Terminals Tin-Olpped Connection NAS-Hetal
Metal Alloy

-
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1Aut[ 4. AGlHG MAIRIX (CONilNULD N"'8I AL I'8' C f . S Agi n. linI..seil sus
M it l nts Service

E nvl o enia.cie t a l E nv l t spi- Activation
Isc and enental Energy time / q,,,g|ggra
16. . Incan and Hantif actureir Operatlosial Conditlosis Materials (eV) Appiltatloei Icmq>ce at ur e Radiatloss L i f e Cesal

I8.3.3 Transformer, P/N 37031 II5V Primary
|Dowjlan Randall, HIL-T-27C/R 26V Secondary

105*C Operaing
Unknown

68.9.2.1 Magnet Wire 105*C Polyurethane Assume 0.8 Insulation 8.7 x 10
(Ref $3)

I8.9.3.3 Leads, #22AWG 105'c Polyvinyl I.39 (Ref 241 Insulation 2 x 10
Chloride (Ref 28)

U.S.3.3 Spacer llS"C (ut) Phenolic- 0.84 (Ref 1) leisula t ion 3 x 10 g
Linen (Ref 53) f.

E8.9.2.4 La=Inate, National Lamination Steel NAS-Metal ?
Company, El-75, 266a HIS g

"
6 v-

8.9.3.5 Paper 105*C tdL) Kraft Paper 2.04 (Ref 40) Insulation 2.7 x 10 Rg
(Ref 53) "'

,

6 558.9.2.6 Tape, 3H #75 130*C (3H) Hylar 1.5)(Ref 40) insulation 4.4 x 10 -2

(Ref 53) Eg
unknown 611.9.2 7 Varnish, Acme #l50 150*C Phenolle Assume 0.8 Insulation 3 x 10 $

(Ref 53) 5
'|i'e

8.9.2.8 Glass Cloth, 3H #27 130*C (3H) Glass Cloth Insulation NAS-Glass -

8.9.3 fransformer, P/M 40903B 105*C (Triad)
Irlad Type F-94X

8.9.3.1 Outer Cover 105'c (Per , Cellulose 2.17(Ref 40) Insulation 2.7 x 10'
Triad) Acetate (Ref $3)

8.9.3.2 Outer Cou r 105'C (UL) Kraft Paper 2.04(Ref 40) Insulation 2.7 x 106

(Ref 53)
8.9.3.3 Insulation from Primary 105'C (Per Cellulose 2.17(Ref 40) Insula t losa 2.7 x 10Irlad) Acetate (Ref $3)

<
' e

i

'" IMI %) .
) ._ g_ . m. m p . < .

.
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'I TABLE 1. AGING MATRIX (CONilNUED d'' 'urer's Aeolen Hetle.nel ses
.

Ra t in<t Service
<

Environ ental Environ- '

Activallan
I I c.e and snental fi.es ajy time / tju.il t l i c.I

J tan . IIem nJ M.inufac.turer Operational Conditions Haterials (eVI Application femluratuse Radiation t a le Gn.st
68.9.3.4 Insulation, Prim.asy to Secondary 105*C (Per Cellulose 2.l? (Ref 40) Insulation 2. 7 x 10,

Triad) Acetate (Ref 53)
j Glassine 2.04 (Ref 40) Insulation 2.7 m 10

8 (Ref 53),

58.9.3.5 Coll wire 150*C (Per Copper 1.53 (Ref 5%) Conductor 5 = 10
; Triad) Varnish; Insulation (Ref 53)

Polyester

8.9.4 Putentiometer, 2.5K, P/N 25945 120*C (Derated) Meets MIL-R-
ID-33910, Rev. C 94 g

>

kALTERNATE 50tlRCES:

'' U.9.4.1 Allen Bradley JAlt0405252pA 100,000 Cycles Conductive Clectronic NAS (Ref }) Im 10 h
#

W/0 Load Plastic- (Ref 28) yg
Carbon nz

8.9.4.2 Clarostat Series 380 S>" " " " "

U.9.5 Wire, #22AWG, P/M ||117 200*C Teflon Jacket 1.69 (Ref )?) 1.7 x 10 N"

MIL-W-16818, Type E (Ref 58) ,
"

, _.

o
8.10 Bracket Assembly, P/N 40911 Various as

'
*

follows:,
,

8.10.1 BracLet, P/M 40825 Steel Mechanicci NAS-Metal

8.10.2 Socket, ll-Pin, P/M )l%)l Various
Amphenot #77-MIPil

8.10.2.1 Contacts' Luballoy Electronic NAS-Metal-
.

8.10.2.. Housing 150*C (uti Phenolic l.f.I (Ref.63 Insulation ] x 10.

(Assume CP) (Ref 53)

'
e

e

e

, &
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Manuf ac tin er 's " "
TABLE I. AGING MAlltlX (CONTINUED) Ratlnts Service -

Environmental inviron- Activationg g., and aiental,

Eneeny ilme/ t)nal l Ile.1li.e.
*( liene ami Hamef acturer Opesational Comillions itaterials (eV) Application fewesatuse Radiatlun life f.nal,

8.10.) Socket, Power Supply, P/N }l417 Varlousj Amphenol #17-Hil*-8

8.10.).I Ilousing 150*C (ut) Phenolic l.01 (Ref.))) insulation 3 m 10
(Assume CP) (Ref 53)

8.10.3.4 Contacts Luballoy NAS-Hetal
8.10.4 Screw, Pan-Head P/N 30801 Stainless Hechanical NAS-Hetal#6-32 Steel

t

8.10.5 Lock Washer, P/N 28681 E1

" " " *
Cf.10.6 Nut Hen-ficad, P/M 3080) " " "

#6-32 k;
4

8.10.7 Crownet, P/N 40826 90*C Continuou, Neoprene 1.04 (Ref 29) 6 Eo '
" 2 x 10 g:

, 120*C Inter-
(Ref 53)l mittent ={

, g

8.10.8 Label, Parts, P/M 368}2 Aluminum " wz
hAS-Hetal 0,0

8.l@.9 Wire, #22AWG, P/N lill? 200*C Teflon Jacket 1,69 (Ref 37) Insulation I.7 a 10 $
% *

HIL-W-16818. Type E '

(Ref 58)
,

8.10.10 Caulu Tle, P/M 31097 85*C (UL W/0 Nylon | 0.85 (Ref 2) Mechanical 8.6 x 105 -

1
la. pact)

(Ref 53)7

8.lo.Il Insulating Tubing, P/N 40012 155*C Acrylic / 2.84 (Ref 35) Insulation 8.2 x 10 ;

,

5Verglas F-C-1, Size 9 Glass (Ref 53) '

, ;
4

!

O

I '

r

--

k

w ~ -
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Hanufacturer's Aeolng Heeleanisms
TABLE I. AGING MATRIX (CONilNUED) ,,ggnq g,,,gg,

E nvi r osuien t al Environ- Activation
f IIem and mental Eneegy I line/ q...e l i I I c.1
i es, . . Inc. and Manuf.icturer Operational Conj 1tions Haterials (eV) Apriltatinn Irmies at est e Ra.Ilation I lic 4 ..il

d.Il Tenminal Strip Assembly various
F/N 34266

I U.11.1 Terminal Strip, 9-Pin,

; P/M 1956), TRW-Cincli " Jones",
lype 2009

$! 8.II.l.1 insulator I)0*C (UL) Phenolic, hPC l.06 (Ref I) Insulation 2.7 x 10
j (Ruf 53)
*

11.11.1.2 Terminal Pre-Tinned Connection NAS-Hetal g
Brass y,

; 8.ll.3 Resistor, 22.lK, P/M )l84) 60*C Operation Metal film Electronic NAS (Ref 3) I x 10
; THW CL8 170*C Derated (Hects HIL-R- (Ref 28) y
t 10509) ;g
'

9 M*j 8.11.) Resistor, 330 Olwn, P/N SI))1 70*C Full Powei Carlson Compo- Clectronic NAS (Ref 3) Im 10 *
g

| Hot stutded. F4med Compusition 150*C Derated sition (Heets (Ref 28) ohAllen Dradley 5tyle RC07 HIL-R-ll)i

?
. . ,
-o

[ 8.18.4 Capacitur, 60 mf, P/N 22791 l'5*C, VN VDC TFE Seal Electronic flA5 (Ref 3) 8.2 x 10
Spra.jue, CL65sJ600HPE Porous Sin ' (Ref. 60 - $

.

tered Tantale fable VI) oi

i
~
*

8.11.$ Wire, #22AWG SAME A5 11EM 9 i Connection
.

'8.12 Screw, Flat-ilead P/N 3246) Stainless hechanical NAS-Hetal
| #6-32 a 1/2" Stol

,

U.1) N weplate, Gems P/M 36826 Aluminum Nameplate NAS-Metal

I8.14 Insul. sting Tutilng, P/M 39427 80*C Pclyvinyl 1.Yl(Aef 50) Insulation 2 x .5 0
Syntholvar. Varflen Corp. Chloride (Ref 20)

i HIL-t-/44% or HIL-t-6)l, Gradc A *

4

e

.

.

.

*
I
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Hanuf acties cr's "
iABLE I. AGING MATRIX (CONilNul0) Rag Inia Service

Envi rin mental inviron- Activatfor.
g , ,, anil mental Enee yy Ilme/ Q e.e l l f i r.1p. . . leen anJ Hanisfacturer Opesatlunal Can.di t ions Itat erials (eV) Applicatlon temperatin e Ra.lla t lini l i f e. I'. i t.

5.15 Sealing Boot, P/N 36805 [ tem gea l
APH Corporation N-10308 ,

As follows:

u.15.1 Boot, G.E., SE555)u 105'C (ut) Silicone 1.73 (Ret 29) Hechanical 3 x 106

Rubber (Ref $3)
8.lb.2 | .1ut Nickel-Plated NA$-Metal"

Brass

8.16 Potentleweter, P/M 2595% SAM?. AS IT[H 8.J.4 Electronic
Component

8.17 LocLing Nut, P/M 3)31% Nickel-Plated Heclianical NAS-MetalAllen Bradley H-3236 Brass

b.15 Nut, Hen, #6-32. P/N 3080) 5AHE A5 lifH 8.10.6 "
i

I aU.19 Lock Washer,#6, P/N 28601 SAHE AS ITLH 8.10.5 "

I
7,'
ab.20 Cable ile, P/r4 31097 SAME As lith 8.10.10 *"

I6.21 Wire, #22AWG, P/N ||197 SAME A5 lith U , "

u.22 Terminal Lug, #10, P/M 14476 176*C Varlous, as
Hollingworth R 41496 follows: .

0.22.1 Terminal iln-Plated Connection NAS-Hetal,

Copper
,

*

8.22.2 Insulation Polyvinyl 1.39 (Ref 'D) Insulation*

Chlorldo
,

8.2) Power %pply, P/N 41415,

s
8.23.1 Housing, P/M 31421 Il5*C Leman 1.41 (Ref 62) Hechanical 4.3 x .

(Assume 41) Rei 50
.

.e

O

.

-J
-
.
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Aylins Het ti;in t s-s'
Hasiaalac tier er's

IABLE l. AGING HAIRIX (C0 Hili 4UED) g,, g y ,,,, $,,,gg,
i inv i r sum.en t al Envienn- Acttvatluo

.nni me<atal Enes y Iime/ Qu.il i i I r.t, , , . , , ,

Is. . . I t em esul Manisf ac tin er Ogie ra t imial Emi618 finns Haterials (eV f gigil l r a t ines f emi.c r a t ter er RaJlat loin 111 En.il.

S.23.2 P.C. Snard Asseakly, P/M 40977 Virlous, as
fullows:

'

8.33.2.l P.C. BoarJ. Pe# 38445 130*C (ul) GIO Epomy- 0.9% (Ref |} Insulation / 9.5 m 10
' Class Hechanical (Ref 28)

3
I d.23.2.7 Resistor, 1RW/lRC, P/N 42567 125*C Full Cersmic Electronic NAS (Ref 3 s I = 10

,
A5-1 20 Olmis, sW, Wire Wound Power; 275*C 24) (L * 28)

Derated'

I 8.23.3.3 olode, IN457A P/ti 22786 200*C Storage Silicon Electronic NAS (Ref 3) I a 10 g
Hects HIL-5-19500 150*C Operatino (Ref 56) p

1 =

3"
;t al . 2 3. 2. 8 Cupultor, P/M 22791 SAMC AS ITEH 8. 11.4

2-

" 9"

6. 3 3. 2. ', Resistor, 600 Ohms, P/N 31257 125*C Wire Wound NAS (Ref 3) I = 10 g3
IRW/lRC, Type AS, 1/2 W (Ruf 28) p,.

i Hects HIL-A-26 2y
>: 4 t

d.23.2.t Voltane Regulator, P/N 38196 18 V Nominal 'Hetal Can, IC 1.0 (Ref 47) Im 10"' ,, z

c irct.lld #7818KC Output (Ref 28) woa
70*C Operation4 ,

125*C Junction T
8 0'

0.23.2./ ttousing ease, 8-Pin, P/M jl%21 70*C Styrene 2.3. (Ref 32) Hechanical Ia 10 f. ,,,
(Ret 28)

8.23.2.0 insulating Tubing, r/N 25673, 135'C xL Polyolefin: 1.12 (Ref 29) Insulation I
I OI fRaychem RNt'-100-l/8 (Clear)

I
I

4 4
.

I

'
i

9

1 -

- - 8.. __ -. _ _ _

l

4
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Manufaceuser's ^ " ' " ' ' ' ' " '"' *

| (ABLE 1. AGING MATRIX (CONilNUfD) Reil l n< Service '

Environ-nlal Environ- Ac t ivat ism +
i I s ., and mental (nergy 33 cf gy,,, g g g g ,,, i) the. la ces and flannf ac t urer operational Conilitions flaterials (ev) A.pliention temp ature Railla t ion l i f e r ..il .;
,

i
3 43.2.9 Screw, Raund llead, #6-32, Brass Mecharical NAS-Metal

,

P/M 235'Jl

d. 2 1. 2. l t Nut, fica, #6-32, P/N ||22] Brass Nechanical NAS-M.a t a l

d 3).2.11 Wire, #22AWG, P/M ||117 $AMC A$ ITER * 9.'s
! !

'J. 2 3. 2. l < Lock Washer, P/N 16l15 Brass Mechanical NAS-Metal;
.

d.33.] Potting Compound, P/M 17888 105*C (UL Gener 4

insulation
Ic for $llicone

!
Rubber)

; Alternate Materials:
.

is.33. 3.1 C.E. RTV-II/Thermolite #12 204*C (Per G.E. Silicone 1.80 (Ref 61) Insulation 1.3 m 10 g'6,

; nubber
' (Ref 5)) M.

it. 2 3. 3. 2 Stauffer V-54/CC Catalyst 250*C 6" "
insulation 1.) x 10 g

j l
2 1 (Ref 5)) ,,

, t- .

1.2].).] 5tauffer, RTV-128/KR 250*C ". Insulation 1.3 x 10'
"

(Ref 5))

] d.2% Jumper Wire, #22AWG, P/M 2S566 200*C reflon Jacket 1.69 (Ref 37) *

l.7 5 10i.

(Ref 58)
; ti.25 Converter, P/M 4090011 4 to 20 mA |Various, as

follows:
l

P'

d.25.1 lieader Assembly, P/M 41530 65'c I,

! 8.25 l.1 Header, P/N 4152) 150*C (UL) frheno"Ic 1.81 (Ref ]]) Insulation 2.7 = 10'
) (Ref 5))4 - '

'

8.35.1.1 1 Header (Basic) P/N 41522 150*C (UL) Phenolic l.83 (Pef ]]) Insulatl
.

'
;
i i a

; t -

,
;

!

*'
.

; -
-

1

I-
.

hMg YMi
-
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" "" "'I 'IABLt.1. AGlNG MATRIX (CONill4UED) k

; inv i renia.en t al Inviron- Activation
, , , , and m. ental Enes yy l la.c/ qualliled

34. . Ilcin au.1 Manufactuent Operational Coseditions Haterials (eV) Appiltat lose lesat ce alus e Rallation Ilic f."al
,

; -

8.25.2 f.:.. Board Assen.bly, %-20 aA
|. Converter, P/N %|%85 2.5 m to;

*i (Rcf $3)

| 5.25.2.1 P.C. Board, P/N 40901 8 30*C (UL) G10 Epony 0.9% (Ref I) Mechanical /
; Glass Electrical+

!

8.25.2.2 Pushbutton $wltch, P/N 37049 70*C
.

' '
Lutler Maamier Type 88500 500,000 cycles

3 8.25.2.2 i P lunge rMe t t;4 tor 85*C (ut) asylon 0.85 (Ret 2) 5, " 9 x 10
(Ref 53) g

; 8.25.2.2 2 Body ll5'C (ut) slock-Filled I.51 (Ref 54) "*'h'"I'83 5
3

5m 10t

Polyester (Ref 53) g
8.25.2.2 3 Contacts Silver W/ Gold NAS-Metal

!;..

i
I Over Nickel u3,

a. 2,

S.25.2.3 Resistor, 56K Ohms, 1/2W, 70*C Metal Film Clectronic NAS (Ref 3) Ia 10' 5P/rl 41460, Corning Mll Type RLOF, 150*C Derated (Heets MIL-R- (Ref 28)
*

* 21 22684) ,,
no

d.25.2.4 Resistor, 470K Ohms, 1/4W, 10*C Hlature of $" " "P/84 91474,110: Molded Flmed 150*C Derated Carbon sComposition, Style RC07, Allen Binders o
7.

.! Bradley "B", HIL-R-il ~

! 8.25.2.5 Resistor, 6K Ohms, 1/2W, 125*C W're Wound " " 3l x 10P/te 38712, Wire Wound, TRW/lRC 275*C Derated (n ts MIL-R- (Ref 28)Type AS
26)

8.25.2.6 Resistor, 390 Ohms, IW, !

P/N 46948 Wire Wound, IRW/lRC 125*C ,,

lype AS 275'C Derated " " ",

.

.

i

- . _ . .--_ . , . .
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TABLE l. AGING MAIRIX (CONilNUED) Hanufactuser's "' "

R.ieIng Sesvice
E nv I rium.cn t al E n v i r ami- Activation

I e ca. an.1 aientaI E nn;ly 1ime/ gi.aIiiI,%e
is. . . Ite ant Hanufacturer Operational Conditions Itaterlata (evi Application femi,ce a t ur e Radiation life 8;8al

! 1.25.2.7 Potentiometer, 200K ofens, IW e 85*C cermet tiectronic raA5-Cerme t 1x 109
.| P/N 40812, spectrol P/N 70Y-204 150*C Derated (Ref 28)
I 1.25.2.5 Potentiometer, 200 Otwas, P/M 440%IW @ 85*C " " .. a

spectrol P/N 70Y-201 150*C Derated

ti. 2 5. 2.9 Capacitor. 0.01 mf, 80v. 85*C Heral Flim, 6445 (Ret 3) 4.4 x 10"

P/M 3870), Sprague P/N BOW VDC Hylar Staeve (Ref 53); 192P1039R8 125*C Derated (Similar to
4

50% HIL-C-55U 9) g
b 8i.25.2. 4 Capacitor. 0.47 af, 35v, 85'C Without fantaluni " ",

3x 10P/N 33608, HIL-C-3900), Derating (Heets MIL-C-
Sprague P/N C513BF474Pt 125*C Derated 19003)

35W VDC

l 1.25.2.11 Capacitor 0.47 pf, P/N 44047. I,000W VDC Ceramile " 9 *
NAS-Cermet I x 10 $'

5 prague P/N SGA-Q47 85*C operation (Ref 28) ''

125*C Storage sT
t

.. 2 5. 2.1. Transistor, NPN, P/M 25268, 200*C Sillcon (Heets NAS (Ref ]) | = 10 ff
"

Fairchild Type 2N697 Hit-5-19500) (Ref 56) *

O1.25.2.1 Diode, IN457A, P/N 22786 200*C 5torage'
HIL-5-19500)
Sllis., (Heets ." " "

Type JAN IN457a * c
.

C

it. 2 5. 2. I' integrated Circult, P/N 44048 125*C Operating rionalithic I.0 (Ref 47) " "
RCA CA)l30T 150*C 5torage Sili on, Epoxy

' 10-5 5tyle (C05/H05 s Bipolar) Cass. 6-Lead
; Hetal can

tl. 2 5. 2. I' Jumper Wire, P/N 19383 Copper Connection NAbMetal,

Id. 2 5. 2. l t Nameplate. P/M 41484 Alusninum 'laeplatei "

| -

|
- -

.

.,
.

|

| ~.t .

|
.

. -

i _ _ _ _. - _ _
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' Aylng Hee ha..Isus
Manulactuser's

IABLE l. ACING MATRIX (CONilNUED)' p 3, g ,,, $,,,gg,
'

E nv i s one.cnt al Environ- Activation
anil mental Enesgy time / Qualille.1 'g , ,,

8 ''atlanal Conditions Materials (ev) Application Ie venainee Raill at ion : I f c co.ilPis. . . Item and Hannfacturer
_

.25.) P.C. uuard Assembly, P/N 41490 various, as

Pu er Supply follms:

). 2 5. 3.1 P.C. Board, P/M 40902 I)0*C (UL) GIO Epoxy 0.9% (Ref I) Electronic 2.5 x 10'
Mass ' Component (Ref 53)

).25.3.2 Screw, 3ound-Head, P/M 23591 orass Heclianical NAS-Hetal

#6-12 a 1/16"
" "

.35.).) tock Washer #6, P/N 16115 orass
s2

" " " '-

.25.).4 Nut. Hex #6-32, P/M 1122]
'

3
.25.3.5 Resistor, 470 Ohms, P/M 38786 125*C operation wire Wund Electronic HAS (Ref )) Ix 10 3

IW, Wire Wound, IRC Type A5 275*C Derated (Heats HIL-A- Component (Ref 28) 9
16) a2 '

in
'o" * " " "

1.25.).6 Resistor 390 Oluns, IW, P/N %69%I ,

Wire Wound, TRW/lRC Typs AS iG
z

" " l n 10 88s.25.).7 Dlode, IN42%5, P/M }8194 200V, IA, Silicon

G.E. IN%2%$ Junct. Temp. (Heets HIL-5- (Ref 56)
*

160*C * 19500) $
200*C Storage 5

w
6 '

$.25.).8 Capacitor, P/M 4640), 80 mf, 60W 85*C Aluminum Electronic 5.7 x to -

;|VDC e 85*C, snrague 125*C Derated Component (Ref 60) j

600D806G0600a4 |

't . 2 5. ) . 9 Diode, Zener, P/N 41%6% , 5 lv + St etos Assume 0.8 l x to"

IN52]In Case, style D0-7 500 _mE (Ref 56)

NAS (Ref %7 Ix 10 |:1. 2 5.1. l t Voltage Regulator, P/N 44072 70*C Operation Metal Can , IC 1.0 (Ref 47) "

Fairchild #1815KC and Paragraph (Ref 56)
'

10-) Pacitage ).4.2.4)

ti. 2 5. 3. l l Nameplate, P/M 41%86 Aluminum Nameplate f4AS-Hetal

38.25 3 1 Resistor, 330 ohms, 2W, Wire 25*C rull Power Wire Wound Electronic NAS-Hetal, t x 10
Wund, P/N 46%02, Ward Leonard 350*C Derated Component Glabs (Re) 28)
Type 2K AK l OHH

__ - . - . . .. . ;. . . . -

._
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TABLE I. AGlHG M ATitlX "*"" "''"''',* ,

Aging Heclianisms
(CONTIN U EU) IRating Service

Environmental Environ- Activation
it.= and niental Energy ilme/ quallfled
she. Ite.e and Manufacturer Operational Conditions Haterials (eV) Application Tempera t ure Itadiation Life Coal

6
Wire, J22 AWG P/Nlllly 200*C Te flon 1,69 Insulation I.7 x 108. 25. fi

(Ref. 28)Type E. MIL-u-16878 Ref. 31 nect,ani cal

B.25.5 tirack e t P/N41521 Steel " Hetal, NAS<

8.25.6 Screw. fl. Ild J6-32 P/N16093 Cadalue plate. " "

Steet
"

8.25.7 Lockwasher J6 P/N146]I Steel e.

i.

8.25.8 Hut. Ifex 6-32 P/N 39275 steel @"

4
8

i 8.25.9 inousing Pienl525 70'C Polystyrene 2.3% 1 x 10 go

Ref. 32 Ref. 28 K
>

8. 25.ti tiousing (DasIc) P/N4152% " " " " " ,d
E.,E

,

5

1,3

$
f.
'

. ..

:

5
4

.

|
;

a,
4

4

.

I

|

.

_. . . - _~ -- %. 6 ....& nm W W *C b
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Manufacturer's
!

TABLE l. AGlHG MATRIX (CONI?NUEDi
Rating Service

Envi s suuneso t al Environ- Activation !
'

anel : ness t al Eneryy I leie/ g. 1 I f I...I
lim

e s.. . Is e.e anal staesufacturer Opesational Cosidit ions Ha'erials (ov) Application le.pr as ise e Radiatinn L i f e i% el

5

13 . 2 6 Insulating Tubing, P/ti 40012 155'C Acrylic / Glass 2.84 (Ref 35) Insulation 8.2 m 10
(Ret $3)varglas F-0-1, Size 9

MIL-t-31908

5,27 Label, P/N 40898 Aluminum Reference NAS-Metal

"

B.28 !tabel,P/M36827 Aluminum NAS-Metal

"

B.29 Label, P/N 40837 Aluminums IIAS-Me ta l

"
B.30 H.uneplate, P/M 36835 Aluminum NAS-Metal g

1 -

k"

8.38 Label, Slave, P/N 36828 Aluminum NAS-Me.s! *

N
"

d.32 Label, Probe, P/N 36829 Aluminum N%$-Metst

8.)) Receptas.lc, 2-Pin, P/N 28106 MIL-C-5015 Connection ci z

Cannon H53102E145-98
,

#
8.33.1 Shell Aluminism, Mech.anical NAS-Metal , , , ,

Cadmium-Plates a ,o

)
'11.33.2 Ip'.ulator 90*C Continuous Polychioroprei ,i 1.04 (Ref 29 Insulation 2 x 10 $

(Ref 53) gB20*C Intermitte. t

.t.*

8.]].) Contacts Brass or Cop- Connection NAS-Metal
per Alloy

8.34 Plug, 2-Socket P/N 28107 MATERIALS SAME , 5 ITEM 8.3) Connection
Cannon MS3IO6E145-95

y

8.)$ Receptacle, 2-Socket P/N 28108 MATERIALS SAME ; $ ITEM 8.3) Connection
.,

Cannon MS)l02El45-95

8.36 Plug 2-Pin, P/N 28109 MATERIALS SAME ; 5 ITEM 8.3) Connection. f

Cannon M5]IO6El45-9P

I

e
~

mm . 'M

I
_ _ _ _ _ _
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IABLE I. AGING HATRIX (CONilNUED) Hanufacturer's Aasing Meelianisms
Rat leus Service

Environmental Environ- Activation
i t ., and mental Energy II e/ Qu.il l f icalit. . Iteus and Hannfacturer Operational Conditions Haterials (eV) Applicat lose is mpes atiss e Radi at lose l i f e Geeal

8.37 Cover Plate, P/N $7772 Steel Hechanical NAS-Metal
,

8.38 Casket, P/N 21452 90*C Continuous ricoprene 1.04 (Ref 29) Mechanical a x 106
120*C Inter- (Ret 53)mittest

8.39 Receptacle, 3-Socket, P/M 10%26 MATERIALS SAME t s ifEH 8.33 Connection
Cannon H53102E145-75

f
0.40 Plug, 3-Pin, P/N 10626 HAlalALS SANE /S ITEM 8.33 Connection

Cannon M53106El45-7P

@8.41 Ga>Let, Size fl4, P/N 16600 90*C CoJ iouous ricoprene 1.0% (Ref 29) Mechanical ? m 10 C
6 *

120*C Inter- (Ref 53) 2mittent {
; 8.42 Receptacle, 2-Socket, P/N 2 Sill MATERI ALS SAME / s 11EM 6.33 Connection khI Rotated, Cannon M53102El45-95W
' '

4%j 8.43 Insulating Tubing, P/N 26657 80*C ialyvinyl I.39 (Ref 50) Insulation e x 107 E
Syntholvar 302 l:hloride (Ref 28) 35,

0*
8.4% Receptacle, Protective Cap, 125*C

P/M 2818), Bendix 10-37398-14 E
~

718.44.1 Cap sluminumi Mectwnical NAS-Metal ~

i

,

E.,1.2 Casket 125'C (this 'seoprene 1.04 (Ref 29) Hechanical > x 10'
4

appilcstlun) .

, (Ref 53) '

8.45 Lock Washer, #4, P/M 12405 stainless Hechanical NAS-Netal
Steel

Q.46 Screw. FlatHe..d.P/N29h48, Stainless Nechanical C5-Metalik-ko x 7/16 steel
,

,

I |1f

!
Il I

.

|

I

,. .. e __ - c =-n M W- C
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lABLE 1. AGING HAIRig (CONilNUED) Hanu f ac t earer's "i

IIellog Service NAS - Not Age
E nwl s ewoment al Isevirewo- Activatlu.a ""''I'#*

i t.w anil mental E ne s .jy limc/ q.s.il l g i r.:
.,

j n. . . J e rem asul llanat.ec turer opeeational Coenll t ions flaterials (eV) A plie nt line lengees at us a Radiation life f ell,

j 9.0 32) Irass>mitter, P/N XH-54852, Indication -90"
i Resisio.i A, bottoming Type, J- oluns/ inch = 15 ,'

Don Output, Bracket Parts List Total sesis-
5/7)%, Revision C. Transmitter, tance - 975.

^

Ra.!Iation, Type XH-54852 olues

9.1 Ste.e Assenably, P/N %)$10 Stainless Hechanical NAS-ikt a l'A' olm. - 75 1/2" Steel

S.I.I stem Assembly P/M 43511 a a **
! Length - 73 1/8" *

1 ?3.l.2 Tubing, 84 sic, P/N 26696i

Nu u ..
~

j 9.l.3 Bracket, P/M 35750 ,e

ya a u
<

>
' 9 l.% Adapter, P/M %)$12 e

0, c
es .e u,

.
1 : 1

{ End Plug, P/N 2669)9.1.5 fu 4e se
. 2
3 9.2 float Assembly, P/M 35560 -=

3P
9.2.1 ile.alsphere, P/N 35561 is .. u =

f Y.'
4

; 9.2.1.t slemispliere, P/M 17826 ce ,j u u . .. '|;'
f t

-

3 9.2.2 lube, Center, P/M 35562 a u o,

9.2.2.i lubing, Basic, P/N 3556% a a a
t

i 9.2.3 Ming, Magnet, P/N 3586) Alumi.aum " "

9.2.4 Hagnet, P/N 1%)95 Alntco V " "

! 9.2.5 tyelet, P/M 30223 erass "
!

r

< "

!
.

'

I

I
.

_ _ . . .
I

|

.

. . - C '
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!I Staimf acturer's - ^''I"'I"#'''*"''"'

I| 14stC 1. AGING MAIRlK (t0NilNilt 0 R.itIng 5ervice
;; t uvi s suimen t al Envison- Ac t iva t ism
I ! I s,.. and mentel I nc. gy lim / go., g g g g ,.,g

'

, u. . . l a rm an.1 H.muf u t urn, ol>erational Con.ll t ions Haterials (eV) Application icy.e,atuse Radiatlan l i f.. r .. I
-~

|j9.J Switch AsseeM y, P/N $31%l Vaslous, as Clectronic %0 Yrs.
I f ol ls**s t Compgpent 9' } 9. J. I

,

; P.C. Board,13 1/2", P/M 26082 130*C GIO Epomy/ 0.9% (Ref l) 2.5 x 10
ji Glass (Ref 53)
>!

f !9.3.2 lissistor (Qly: 65), P/N 32971C, 150*C Storage IRW/lRC NA5 (Ref ) & Ix 109"

i i$ Otw *, 1/4W (T0-15331) RG-l/4 24) (Ref 28)
\{ (th ets MIL-A- ,;
,i n 10509)

?

Hechanical
;j9.3.) Ductosscal, P/N $695%, Douglas III*C Operatlos

i Engineusing #1159 I??*C Inter- @
mittent {

is
7,i9.).).1 Wirs, #18 P/M 46825 150*C CIAR-500 1.09 (Ref 29) 8nsulation 2 m 10 n

I!4veg #121816, Legend 2 Cross-Linked (Ref 52) 4
'

i' Polymer E

i['! (Polyolefin) |
,

'"9.3.1.2 l'ot t ing Componn4 205*C tpoxy (As.ume 1.09 (Ref %91 9.5 a 10
Epon 828) (Ref 28) ,jg

l . ).4 Ressstor (Qty: )), p/f4 32481 150*C Storage IRW/lRC Clectronic NAS (Ref ) & g9 "

))U Cimes, 1/4W (10-35137) RG-l/4 Component 2%) g,

(Heats MIL-R-'

| 10509)
'g */-

.

1

'9.3.5 Switch (Qty: 68), P/M 28425 -55*C to 125*C Glass. NAS-Hetal,"
7

Guedes nn 708-2 to million Rhodium- Glass,

cycles at IA Plated Con-
tactsi

Useful '",

8j 9.3.6 Jumper Wire, #2%, P/M %I721 150*C Polyalkene 2.08 (Kyner) Insulation 5A 10
Vallow, R.syclica Spec. Kynar Coated (Ref %)) g , (Ref 59)-

j 44/0118-24

9. 3. 7 0-Iting, 2-016, P/M 59159 90*C Continuous peopr-4. 3.t>% (Ref 29 Mechanical 2 .- 10'
'120*C Inter- (n g $3)

i esi t ten t .

d

* * * * - ' *
ewv.me o , an =ee . e w.en ee ., +e.,e eme = ww e gu- e ===e+

.
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|Aett 1. AGING HAIRIX (CONilNUfD) Hanuf acleerer's ''

HatInn service
luvlsoumental Envitswi- Activation 4

{ t t .. and anental Enesgy lin u/ q... l i l l .. 3N. . . liene an.1 Hanular turer Oreeatlonal Con.Illinns flat erials (eV) Applit at inn leog.cs an ne n R dlatlun 4 4fe r el9. l.8 Wire, #22AWG, P/N %Ifl9, 150*C Polyalkene 2.08 (K nar) insniatlonHed, black, and White, Ugg(ul t ,,g
| Hayclieim Spec. 4%/0131-22 Kynar Coated (Ref 63 $a 10i

(Ref $9)
|9.4 J-Don Weldment. P/N $7688 Stainless Hecitanica l NAS-HetalSteel

|
9.4.1 J-son (Rework), P/N $%8%) u u

..

9.4.1.1 J-pon (Basic), P/N 2988% *a
"

..

9.4.2 Adapter, P/N $7689
..

,, o
S9.4.) t ilaw (Rework), P/N $769 r-a

..

R;9. 4. 3.1 tib.= (Dasic), P/N 57690 u
$**

"

9. 4. % AJaptar P/N 29888 'g
o u | !*''

9. % . 5 Ground Lug, P/N $1/58 r!
u

*Ia, ,,

3. 5 Retalning Ring, P/N $8959 ;5u "o ''

S. 6 AdaPlur Asseeably, P/M 39550 &" o g,,

S 6. 8 Adapter, P/N 3616% T.
a '\

u,, ~

$.6.2 tonduit Connector, P/N 39557 a **..

3/ tsu t , lie n , P/N 11308
.{ \u

,, u
i

8. 0 Nameplata., P/H 27).17 |a
,, e.

13 Lockwire, P/M 12003 H
.. u

S 10
-

Stuack, Tubing, P/tl 26543 90*C Continuous Neoprene 1.04 (Ret 29) Insulation'
|20*C Inter- 2a 10

el1 tent (Ref $1) I
|J
\

|
-

!
l
1

|

|
\~ ....

"* ~ !~ W Y- V' ~
9 7- p _ _r .

_
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AqlFep Mce li.eael sees
. T ABL E I . A"ll4G MATRIX (CONilHtJfiq Hanufactueer s

R.it Ing Servite
Enviren ental Envi e r- Activatinn

g,,.,,, and ! mient al (neepy llemr/ IJu.il l l i ...I
es. . . la ces anil llanuf ac tus ar Opesatlanwl Conditions llaterials (2 '.1 Ag:plis at insi temq.es atus e Radiatlane I l le 8.o.il

19.11 Butt Connector, P/N $l?l6 IJ5'O 8 I

9.18.1 Terminal a lin-Plated Connection NAS-Hetal
'

Copper

I
9.ll.2 Insulation Polyvleyl I.39(Ref $0) Insulation 2 m ID

1 Chloride (Ref 28)
,

9.12 Bracket, P/M 57681 Stainless Hechanical rf.5.netal
Steel g

*8
9.8) Sil. cone fluid, P/N $89$6 160*C bow #710 0.88 (Ref 36) ** 2 m to C

(Ref 36) j
u

0 ~*"
9.14 Loctite, P/el 40049, 149*C Methacrylate 2.09 (Ref 31) 2m 10 >

8 *EPipe Sealant ilVV Cat. fll (Ref )l)
v

$h9.lb I 0-Ring, #)-316, P/N 39151 W C Continuous Neoprene 1.06 (Ref 29) 2m 10"

120*C Inte.r- (Ref 53) .,
.al t t ent

, ,o*

" NAS-Metal h9.16 Screw,llem-llcad Cap, P/N 32309 Stainless'

Steel ,o
,

9 11 Flat Washer, P/h 32]l) " " " i.

1

9.18 Locknut, llen, P/N 57686 " " "

i ! g
; 9.19 Shrinkalete Tubing, P/M 58957 150*C Inter, Raychem 1.29 (Ref 29) lasulation 2m 10
g mittent; 90*C WC5F-N (Ref 30)
3: continuous
j. 9.20 Lockwasher, I/4", P/M 46701 Stalaless Mechanical NAS-Metal
' Steel ,

I9.21 Terminal Lug, P/M 3)285 fin-Plated 1.31Ref $0) Coi.nection/ ?m 10
Copper /PVC Insulation (Ref 28),

'

.'-
-

1
. ;. .

; i

! \ |

!
i

2 <

I
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^' "'8"*"h'''' '"5ft.uiuf an. ise er 's
TAutt 1. AtilNG HAIRIX (CONilNUED) ital lspe 5esvirn

L eivl e isimen t a l Env i s ois- Activatlans
and mntal f eies gy lisw/ s}...e li t i. I

, , . , g

i s. . . Isem an.1 Hanufacturer Ope s a t ic.e:4) Conall e lons ltaterials (eV) Ag.gil l a.a t ion f emin s atiss e Railla t irai i I f c 1 ..i t '

._

.0 32) Transeltter, XH-5485). Incties of Indi- go y,
Gottuming/XFR Type, Bracket- cation . 90"
Hounted. J-Bon Output, Drawing utens/ inch =
No. XM-46076, P/N 60076 15 olm intal ,

resistance = .

1,335 ohms,

t .1 5 tem Assenely, P/M 'e)$10 Stainless Hechanical NAS-Hetal
'A' Dio. = 12 1/2" Steel

.l.1 5 tem (Lengale 7) 1/d"), P/M 435tl u " "

E I
.l.l.l lubing (uasic). 6', P/N 26696 |

" u u
,. ..

'
.l.2 Beetket. P/N ]$750 " u a

h.l.) AJ.pser, P/N %)$12 u o e.

.l.4 ind Plug, P/N 2fA3) g ,
u a ,,

f'

.2 Float Assentely, P/M 35560 ~$
v

.2.8 llamisphere, P/M )$561 di" " " '

.2.2 lube, Center, P/N 35562 " " "

.2.2.8 Tubing (Basic), P/4 35564 " " a

.2.) Ring, Haunet, P/M 3556) Aluminima " "

.2.4 Mdunet, P/N 84395 Alnico V " "

. 2. 5 Lyulet, P/N 3022) Drass " "
,

. .

.

t
_ _ _ ....___._ . . _ _ _ . . _ . . . . . . . _ . _ _ _ . . . . _ _ . . . . . I,_.i..._
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j 10. ) Switcle Assembly, P/N 5984) (INClubl5 IIENS 2.3.1 THROUGli 2.3.0) Electronicg

l

810.J.1 P.C. liuarJ. P/N 26082 130*C Gl0 0.9% (Ref i) H.:i.fiani ca l/ 5.5 m 10Lengal. 97 l/2"3 insisla t ion (Ref 28)I

' 10.).2 $wi tcli (Qty: 93), P/M 28425
|125*C

Class, Electronic NAS-Glass /Heta
j Heed Swittle, Gordos HR/08-2 lo million Alodlum-Plate
j cycles at IA Contacts

i 10.3.J Resistor (Qty: 65), P/N )?978, IS0*f IRW/lRC NAS (Ref )) Ia 10"

; 15 Olnus, 1/4W (ID-35))/) RG-1/%(Heats (Ref 20) nHIL-R-10503) y,4

r-

10.).4 Ductosseal, P/M 58954 Connection 3
, Dougl n Engineering Co. #1159
i 9
| 10.3.4.1 Wire, #18, P/N 46825 150*C (ut) Ex^R-500 1.09 IRef 29) 2m 10, if

2-
"

it.sveg #121816 Legend 2 Cross-Linked (Ref $2) ''

j Polyolefin SE
, , .

a: ,

- 10.3.4.2 4%tting Coinpound 177'C frony, Iqulv. 1.09 (Ref 49) Hechanical 9.$ m 10 g5)
' to Epon 828 (Ref 28) or -

0;10.J.5 Resistor (Qty: )) P/M 32988 150*C IRW/lRC Clectronic NA% (Ref )) Ia 10 5$
))U Olwes, 1/4W (ID-)$))?) RG-l/4(Heets (Ref 28) 7;.

j Hit-st-10509) ~

; 10. ). 6 Jimus.or Wire #2% AWG,P/M 48121 150*C (Ref 59) Polyalkene 2.08(Kyr.ar) Connection 2m 108
4 Mayst.cm Speu. %%/Olli-24 W/Kynar Coat- (Ref %)) (Ref 42)

Ing F

6lo.J./ o. Ring #2-016, P/M 59159 90*C Continuous Neoprene 1.04 (Ref 291 Hecleanica l 2m 10 f'
(lu-19159) 120*C Intes- (Ref 53);

-

.nittent

$,
10.3.8 Wire, #22AWG, P/N %l719 150*C

,'
Polyalkene, 2.0A (Ref 431 Connection 2 m 10

Red, Wielte, Olas , Green Kynar Coated (Ref 42)Haycles. Spec. 44/0181-22a
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l avi s sumisan t al inv i rassi- Activation'p g , ,, an.1 enental Enes ejy llwr/j! Is. o . R i cas .ueil itanenf u t eerer OperalInnal Cusilllions liaterials (nV) Applicatlun Irenge r.itess e R.e.ll a t laws I i l e. f.o.. I
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sju..ll f le u

[0.4 J-Con Weldment, fj% ai?/G4 Stainless Hecleanica l NAS-tietal
;a Stual

[0.4.1 J-Dua (ftewerk) P/M 5%8%6 u n u

$0.4.1.3 J-0.; (Dasic) P/N 29884 " " ai

! . '. 2 Ad. spier, P/N 57689 *
1

s. o

'
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,
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;0.6.2 Coeutuit Connector, P/N 39557 a a a

n"; o. / Nut, ties P/M 17)08 a
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1 u u -
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,

13.9 Lockwire. P/N 82009 " " a
l
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D.ll thet t Cosenector, P/N 51716 Bfb*C
11311in93wusti fIL No. 84070

D.ll.1 Basrel Iln-Plated Connec t l.na
Copper

7D.ll.2 Insulation rolyvinyl 1.3; (Ref 50) Insulation 2m 10
e Clitorlde (Ref 28) i

D.12 tracket, P/N 57681 Stalnless W ahanical NAS-Hetal
Steel

@
D.1 ) Silicone Fluid, P/N 58956 260*C 00w fil0 0.88 (Ref 36) NAS Below 2m 10 N"

250*C (Ref 36) (Ref 36) 4.
* ;*.

j).1 % Lucti te, P/N 8 0049 1%9'C Hethacrylate 2.09 (Ref ]l) 2 m 10 D ;
*

ripe Sealant,itVV Cat. #11 (Ref 31) jj
r

D.lb 0-Iting /) 116, P/N 39151 90*C Continuous Neoorene 1.04 (Ref 29) " 2m 10
I fb*C letter- (Ref 5))
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mittent o- I
s 1
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i.8/ W.asher, flat, P/N 32313
- )" " "
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f' . lli Lucknut, liva, P/M $1686 " " "
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d I. l *J Shrinkelsle feelslawj, PfM 518957 150*C Inter- Polyolefin 1.29 (Ref 30 ) Insuln ion 2m 10
Naycletus WCSF-N mittentt 90*C (Ref 30) |continuous
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plaveg 721816 Legend 2 Cross-Linked insulation (Ref '22)
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" X 9.5 m to10.31.2 Potting Co.iipuund 177*C fpony (Equiv, l.09 (Re f W,
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