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NOTICE

This report was prepared as an account of work sponsored by
an agency of the United States Government. Neither the
United States Government nor any agency thereof, or any of
their employees, makes any warranty, expressed or implied,
or assumes any legal liability or responsibility for any third
party's use, or the results of such use, or any information,
apparatus, product or process disclosed in this report, or
represents that its use by such third party would not infringe
privately owned rights.

The views expressed in this report are not necessarily those
of the U. S. Nuclear Regulatory Commission.
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.

CONFIRMATION OF THE ORIGINAL QUALIFICATION TEST
FOR ELECTRICAL CONNECTORS USED*

AT BROWNS FERRY NUCLEAR POWER PLANT UNIT 3

1. Background, Program Objective

Following the Union of Concerned Scientist's petition of November 4,
1977, the NRC Commissioners directed the NRC staff to:

" Arrange for a repeat of the tests to obtain data for
the verification of current methodology for environ-

mental qualification of electrical components. These
tests should be performed with a representative sample
of commercially available electrical connectors quali- ,

fied in accordance with IEEE-323 (1974) and in use in
nuclear power reactor safety systems. When avail-
able, the test results are to be promptly provided to

the Commission."

The NRC staf f interpreted this action to be aimed at providing information
on the methodology of qualification testing using electrical connectors '

which meet the provisions of IEEE-323. Since no connectors in use at that
time had been actually qualified to IEEE-323-1974 (a relatively new
standard), the staff responded by directing that electrical connectors
previously qualified by licensees- for use in operating plants be tested in
accordance with the provisions of IEE-323-1971.

To the' extent practicable, connector assemblies were to be sub'ected' *

to the actual aging, radiation, and LOCA-simulation tests for which the
,

'

I ' connector assemblies'had been qualified. In a letter dated May ' 22,1978,

7
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D. G. Mc Donald (SEP/ DOR) to R. Fe i t (RA/RSR), DOR and IE recommended that
'

the tollowing plants / connectors be considered for testing:

a

BWR (a) Peach Bottom - Pyle National Connectors ; or

(b) Bro wne Ferry - Bendix Connectors

PWR (a) Palisades - Viking Connectors ; or

(b) Oconee - Viking Connectors

However, other plants or connectors would also be appropriate due to ". . .

availability of the connectors to be tested, extensive procurement time,

or other constraints."

From that date, Inspection and Enforcement (IE) staff evaluated some

of the various utilities' connector hardware and qualification documents
and directed that Sandia proceed with the first test in this series using

Browns Ferry-Bendix (BF3) connectors. The principal objective was that

the test was to duplicate, as closely as practicable, the actual Browns

Ferry Connector tests ; it is understood that these original tests were

intended to conform to the requirements of IEEE-323-71, with the addition

of a (Browns Ferry specified) thermal aging preconditioning requirement.

The order for the connector hardware was placed through a Bendix-

authorized distributor on August 2, 1978 with delivery completed on
November 1, 1978. Concurrently, Draft 1 of the Sandia-generated imple-

menting test plan was forwarded to NRC sta f f, for review and approval, on
August 11, 1978. Based on staf f comment s , Dra f t 2 of the plan was sub-

mitted on February 16, 1979 followed by Draft 3 on May 1 and Draf t 4 on
August 30.

.

.
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|

The test plan specifically applied to the Browns Ferry Unit 3 (BF3)
connector assemblies; the applicable (background) documents for this test
plan are:

!o

(a) Tennessee Valley Authority, Purchase Requisition 150639,
dated April 18, 1978.

(b) " Assembling Browns Ferry Nuclear Plant Bendix Connec tors ,"
dated June 22, 1978. I

(c) "Te s t Procedure for Browns Ferry Bendix Connectors,
;Revision," undated.
|
|
|

The primary document, which the test plan intended to duplicate is: !

i(d) " Qualification Test for Electrical Connectors Used at i

Browns Ferry Nuclear Power Plant Unit 3," Report ;
No. 43854-2, Wyle Laboratories , March 28, 1978. '

;

2. Test Items Descriptions and Assembly

JIhree each of two different types of electrical connectors were
,i

tested. Both types are manufactured by Bendix and used inside containment

at Browns Ferry, Unit 3 (BF3), operated by the Tennessee Valley Authority
(TVA).

l

Maximum
Operating I

Identification Operating Current
Qty Manufacturer Numbers Voltage (A) !

l
3 Bendix Plug: 250.Vdc 1.0 |

10-214628-51S i
Receptacle:

|10-214028-51P '

l

3 Bendix Plug: 480 Vac 17.5
*

10-214636-78S
Receptacle: j#

10-214036-78P
|

These Bendix connectors were purchased by Sandia through a Bendix -

' authorized distributor. Electric cable was furnished by.TVA from spare
'

!

.9 |

- , -- - -- . .. .- -



- - _ _ _

cable of the same type used at BF3. The Bendix 250-Vdc connector
assemblies consisted of wire size No. 12 CPJ cable on the plug end and -

wire size No. 12 Vulkene cable on the receptacle end of the connectors.
'

The Bendix 480-Vac connector assemblies consisted of wire size No. 10 CPJ
cable on the plug end and wire size No. 10 Vulkene cable on the receptacle
end of the connectors. CPJ and Vulkene cables consist of cross-linked
polyethylene with the CPJ cable having a PVC insulating jacket.

Construction of six of each of the connector assemblies was conducted
by BF3 staf f using an assembly and potting procedure developed by BF3
staf f (used in field assembling connectors) and approved / certified by IE
staff. Initial assembly took place on January 29-30, 1979 at the BF3 site
and was completed on February 26-27. All connectors were potted to appro-

priate specifications prior to any testing. The actual assembly was

observed by IE staff; after completion of the assemblies, IE certified
that they were acceptably equivalent to the in-place connectors at BF3
before any simulation tests were conducted.

The Bendix 250-Vdc connectors are equipped with 12 pins. Its wiring

configuration was such that all pins were used during testing. The Bendix

480-Vac connectors are equipped with 14 pins: 12 were wired into a single-

phase circuit. In each case, the 12 pins were wired to form a series /

parallel circuit that gave a voltage dif ference between pins within the
connector as well as passing current to simulate a load.

Following final assembly, six of each of the wired and potted
assemblies were shipped to Sandia Laboratories (Albuquerque) for comple-
tion of the entire confirmation-of-qualification test series.

,

!
l

.

3. Description of Test Profiles

.

Three of each of two types of connectors were subjected to the pre-
scribed series of tests with the remaining six connector assemblies saved

as spares. This test series consisted of the following:

10-
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l

I - Acceptance.

II - Baseline Functional
.

III - Baseline Mechanical / Dimensional

IV - Radiation

V - Postradiation Functional / Mechanical

VI - Temperature Aging

VII - Postaging Functional / Mechanical

VIII - Accident Test

IX - Postaccident Functional / Mechanical

X - Posttests Inspections

3.1 Radiation

The connector assemblies were exposed to Cobalt-60 radiation doses
tot lling 68.5 Mrads (air) at an averaged dose rate of 0.76 Mrad /h during
the period April 4-9, 1979. By comparison, the specified values were 69
Mrad and 0.77 Mrad /h, respectively, to be attained within +10%.

,

The total 90-h irradiation interval was accomplished in four 22.5-h
,

periods with the specimens rotated to achieve a more uniform total dose.
Concurrently, selected temperatures were recorded; the maximum measured

temperature was 35'C with the temperatures generally ranging between
30' to 34*C. Figure 1 shows a view of the connector boxes in place inside
the irradiation facility.

.
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l 1

i 3.2 Temperature Aging |
1 |
' '

All of the electrical connectors were subjected to a two-part simu-
,' lated aging test during the period, April 10-24, 1979. The specified ag-

ing times / temperatures / tolerances are shown below; the humidity was not
,

,
controlled (i.e., was ambient).

i
1'

1 Aging Aging
.

I Temperature Aging Time Atmosphere I
!

'

| 217' +6*F 60 +0.1 ha Air I
"

D| 217' +6*F 180 +0.1 h Nitrogen
i

a60 h in air at 217'F is intended to simulate 6 mo
in air at 130*F. 1

1

b '

180 h is intended to simulate 18 mo in 130*F
nitrogen with a maximum of 4% oxygen. |

T}U 2 ('D
* *

D

* Aki d ' '
|**A o12 |

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



Each test item was placed in the temperature chamber (i.e., oven) in
* a manner to avoid overheating from radiant effects from the chamber-

|
1heating elements (Figure 2). The temperature chamber was vented to the

C

atmosphere to prevent buildup of outgasing products, particularly chlorine
1

gas, from the test item inside the chamber. The air inside the chamber
was distributed uniformly at an average velocity of about 250 ft/ min;
pretest flow measurements in an open chamber were made and recorded. The I

air-aging was conducted for 59 2/3 h at 217* +3*F and was completed on
April 13, 1979.

Following the air aging, the oven was purged with flowing nitrogen and
the oven chamber brought to, and restabilized at, 217*F. The temperature

was maintained (+3*F) for 179 2/3 h and was completed on April 24. During

nitrogen-aging, a continuous flow of nitrogen was maintained, averaging
about 1/5 ft3 /m.

During all phases of the aging tests, selected specimen and environ-
ment temperatures were recorded; the data indicated stabilized tempera-
tures ranging between 218* and 220*F.

3.3 Accident Test

Programmatic delays in completing the test series were experienced
during the period April 24 to November 1, 1979. The delays were a result
o f two f ac tors . First , it was necessary for NRC staff to define the de-
sired test profile so as to envelope both the originally specified and
actual test profiles. Second, the necessary steam generation equipment

had to be assembled and a number of demonstration runs conducted to prove
that the profile could be attained. During this 6-mo period, the con-
nectors were stored in locked cabinets under ambient conditions; Sandia
staff believes that the storage resulted in insignificant additional de-o

gradation and " age."
.

13
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The connector assemblies were installed in the autoclave test chamber
on October 31, 1979. Circuit continuity checks were performed and the as-,

semblies instrumented to load and measure voltage and current. The test

chamber was instrumented with numerous temperature and pressure sensors

located to provide indications that the environments were correctly at-
tained and maintained.

The electrical connector test assemblies were subjected to the acci-
dent test profile shown in Figure 3 and as detailed in established test

procedures on November 1-2, 1979. The 250-Vdc connector assemblies were
energized throughout the entire test. The 480-Vac connector assemblies
were energized during the first 5 minutes, between minutes 15 and 18, and
between minutes 57 and 60.

All aspects of the test were within the specified tolerances except
for a few minutes at approximately 2 h when the temperature exceeded the
desired (110*C) value by +7'C.

4. Test Results, Conclusions

All aspects of the test were considered satisfactorily completed. All
'

connector assemblies passed the specifications of the test series; in
particular, the assemblies carried their specified current / voltage loads
during the accident-test phase. Posttest inspections (Figures 4 and 5)

indicated little or no degradation of the connectors.

It is concluded that the test series completed on the specified BF3
connectors confirms the original qualification tests on the same type*

connectors as documented in Wyle Laboratories Report No. 43854-2, dated
*

March 28, 1978. '

15



___ _

e e. m

I 3 I I | | 5 I I I I 4 0 0 E 8 I I 3 4 I I I I I I 4 I I I

5 m _m ..,
_

160 -

,
E

SOllD LINES ARE MtC- SPECIFIED ENVELOPE CURVES

TOLERANCES: $PECIFIED (16 'Cl TEMPER ATURE

SPECIFIED (15 PSIG) PRES 5URE
~

000 00 ACTUAL TEST DATA ARE ALSO SHOVvN
U O.
g 120 -

*
= ,

- 50

$ = TEMPERATURE 2
= Gr a m2 100 -

- 40 g= e .m
*

2a
es

30 -
- 30

E

60'- L PRESSURE - 20

L

3 - 10

O'
' O O

t 4 1 e i e i t ! i i 9 Ogi
,_

e i i i i r , , , i t , i i i

0 5 10 20 m 60 80 100 120 0

2 3 4 5 6 7 8 9 13 11 12 13 14 15 16 17 18 19 20 21 22 23 24
MINUTES HOURS

IlYE

Figure 3. Specified BF3-Connector Accident Test Profile

and Data From November I and 2, 1979 Test

a
~



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

.

; 1

-.

\

.

> -

$
y-

\
\ 1

\
\

Q
j $

'

1 * 8; ;
' e

\ }~

,

9,

.

% \,

~ ''

$
.

% '

ts
-
;

, -
'

$.
o

s;.
..

- . . ,

\ ,

y t
i

<
.

%,,, ,
, -

\
.c,

.:

+.

-%
>e.,

9

, _ .)F

4 #

,

. _- 7- --p p



_n 4, a sa- e m.-ana--em---* --m -a--- a.,- e,am u-aa -- u

-
.E

*

.

| #

\

(
-

4e
-

,.

''
8

J %

, ,
.~, y"

,

s i, ,
g 7 [' .,-

1.
.

.. r
\

j-
-*"

i\
1 a

.

.

:

{'.\ p
\1 -m

.

\ .a

.

1

c
y

.

_ . _ .._ _ ~ . __. . - - _ _ _ . . _ _ . _ _ _ _ _ _ _ . _ _ _______,



5.0 Test Documentation

The preceding sections summarized the background, test items,
test profiles, and general test results. In the sections which-

follow, the specific test plans, procedures and data sheets are
provided. The arrangement of the information is provided to allow
almost direct one-to-one comparison with the Wyle Laboratories~

Report No. 43854-2, dated March 28, 1978.

-
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CONNECTOR ASSEMBLY TEST PLAN

for
.

BROWNS FERRY, UNIT 3, CONNECTORS

.
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|
|
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8/11/78
2/16/79
5/1/79
8/30/79

Program Objective j
i

i
-

Following the Unian of Concerned Scientist's petition of I

November 4, 1977, the NRC-Commissioners directed the NRC staff to:
..

" Arrange for a repeat of the tests to obtain data for
the verification of current methodology for environmental

s

qualification of electrical components. These tests |

should be performed with a representative sample of com-
mercially available electrical connectors qualified in

,

accordance with IEEE-323 (1974) and in use in nuclear |
power reactor safety systems. When available, the test
results are to be promptly provided to the Commission."

The staff have interpreted this action to be aimed at providing )information on the methodology of qualification testing using
ielectrical connectors which meet the provisions of IEEE-323.

Since no connectors have been actually qualified to IEEE-323-1974 i

(a relatively new standard), the staff responded by directing
that electrical connectors previously qualified by licensees

,

for use in operating plants be tested in accordance with the '|
provisions of IEEE-323-1971.

To the extent practicable, connector assemblies will be
subjected to the actual aging, radiation, and LOCA-simulation
tests for which the connector assemblies have been qualified.
In a letter dated May 22, 1978, D. G. Mcdonald (SEP/ DOR) to
R. Feit (RA/RSR), DOR and IE recommended that the following
plants / connectors be considered for testing:

BWR (1) Peach Bottom - Pyle National Connectors; or
(2) Browns Ferry - Bendix Connectors

PWR (If Palisades - Viking Spec Connectors; or
(2) Oconee - Viking Spec Connectors

However, other plants or connectors would also be appropriate
due to ". . availability of the connectors to be tested, exten-.

sive procurement time, or other constraints."

Since that date, IE staff have evaluated some of the various
utilities' connector hardware and qualification documents and
have directed that Sandia proceed with the first test in this
series using Browns Ferry-Bendix connectors. This test plan
has the nbjective that the test'is to duplicate, as closely as
practicable, the actual Browns Ferry Connector tests; it is
understood that.the actual tests were intended to conform to*

the requirements of IEEE-323-71, with the addition of a (Browns
Ferry specified) thermal aging pre-conditioning requirement.

.

h
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8/11/78
2/16/79
5/1/79
8/30/79

Test Components
,

This test plan applies to the Browns Ferry Unit 3 (BF3) *

connector assemblies; the applicable background documents
for this test plan are:

.

(1) Tennessee Valley Authority, Purchase Requisition
150639, dated 4/18/78.

(2) " Assembling Browns Ferry Nuclear Plant Bendix
Connectors," dated 6/22/78.

(3) " Test Procedure for Browns Ferry Bendix Connectors, '

Revision," undated. ,

The primary document, which this test plan intends to duplicate
is:

(4) " Qualification Test for Electrical Connectors Used
at Browns Ferry Nuclear Power Plant Unit 3,"
Report No. 43854-2, Wyle Laboratories, March 28,

' 1978.

Test Items Descriptions

Three each of two different types of electrical connectors
are to be tested. Both types are manufactured by Bendix and
used inside containment at Browns Ferry, Unit 3.

Maximum
Identification Operating Operating

Qty Manufacturer Numbers Voltage Current

3 Bendix Plug:
10-214628-51S 250VDC 1.0 Amp

|
'

3 Bendix Receptacle:
10-214028-51P

3 Bendix Plug: j

10-214636-78S 480VAC 17.5 Amp
3 Bendix Receptacle:

10-214036-78P

These Bendix connectors will be purchased by Sandia through a
.

~

Bendix-authorized distributor. Electric cable will be furnished ,

by TVA from spare cable of the same type used at BF3. The Bendix
'250-VDC connector assemblies will consist of wire' size No. 12

CPJ cable on the plug end and wire size No. 12 Vulkene cable on
the receptacle end of the connectors. The Bendix 480-VAC connector
assemblies will consist.of wire size No. 10 CPJ cable on.the-

'A-6
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plug end and wire size No. 10 Vulkene cable on the receptacle
end of the connectors. CPJ and Vulkene cables consist of cross-
linked polyethylene with the CPJ cable having a PVC insulating.

jacket.

NRC/IE staff will certify that these connector components-

and cables are acceptably equivalent to t >se in place at BF3
before construction of the connector assemblies.

Assembly of Test Items

Construction of the connector assemblies will be conducted
by BF3 staff using an assembly and potting procedure developed by
BP3 (used in field assembling connectors) and approved / certified
by IE staff. The assembly document, item 2 above, is also appli-
cable. All connectors will be potted to appropriate specifica-
tions prior to any testing. The actual assembly will be observed
by IE staff; after completion of the assemblies, IE will certify
that they are acceptably equivalent to the in-place connectors
at BP3 before simulation tests are conducted.

The Bendix 250-VDC connectors (plug 10-214628-51S and
receptacle 10-214028-51P) are equipped with 12 pins. Its test
configurations will be such that all pins will be utilized during
testing. The Bendix 480-VAC connectors (plug 10-214636-78S and
receptacle 10-214036-78P) are equipped with 14 pins, 12 of which
will be utilized by being wired into a single-phase circuit. In

each case, the 12 pins will be wired to form a series parallel
circuit which will give a voltage dif ference between pins within
the connector as well as passing current to simulate a load.

Non-Destructive Examination (NDE) Tests

Prior to performing accelerated aging on the test items,
certain non-destructive examination tests will be made at Sandia
Laboratories. These will include:

(1) Continuity checks to assure circuit integrity.
<

(2) 500-VDC insulation resistance measurements between ,

circuit loops and between each circuit loop and the
connector case.

(3) X-radiographs and neutron-radiographs of the connector-

bodies as deemed necessary or desirable.

Sandia staff will examine all NDE data and make recommendations-

to IE staff on the fitness of the connector assemblies for test.
As appropriate, IE will. certify that they are' acceptable and can

_

undergo the planned' test series.

A-7
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Housing for Connector Assemblies

To provide structural support for the assemblies, in the .

qualification tests (report 4 above) a metal box was used to
hold three or four assemblies. This box was about 8-inches
square, about 20-inches long, open only on one end (8-inch .

square end). The connectors mating plane was located about
8 inches from the open end.

In these tests, a similar support will be constructed to
house the assemblies; however, it will be slightly foreshortened
(to about 18 inches) to fit within the test chamber.

Test Procedures

To the extent practicable, the test series previously
conducted on Browns Ferry, Unit 3, connector assemblies will be
repeated in these tests; the previous test results are reported
in Wyle Laboratories Report 43854-2. This test series will be
performed in the following sequence:

1. Baseline Functional Tests
2. Nuclear Radiation
3. Post-Radiation Functional Tests
4. Temperature Aging Test
5. Post-Temperature Aging Functional Tests
6. Accident Test
7. Post-Accident Functional Tests
8. Dimensional Test
9. Post-Test Inspection

Test equipment, from sensor to final readout device, will
be selected to provide the accuracies specified below:

- Aging Chamber Temperature i 6*F (stratification i 7*F)
- LOCA Chamber Temperature 1 5*F
- Chamber Pressure 1 5 psig
- Voltage 1 3%
- Current i 3%

Test equipment used for these tests and date of its most recent
calibration will be shown on Instrumentation Equipment Sheets
attached to a final test report to be issued.

A full test report will be issued which completely describes
the test series, which indicates deviations from the prescribed .

test program, and which includes equipment documentation and
data sheets.

l
*

|
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Baseline Functional Tests
.

The insulation resistance of each test item shall be deter-mined; the value of resistance will be determined as outlined
. below.

Each test item will be powered with its operating voltage
and loaded to produce the maximum operating current in its
circuit. The resistance value of the load required to produce
the maximum operating current at operating voltage will be
measured and recorded for each test item. The values willdetermine the loading criteria for each test item for the
remainder of the program. (Reference Figures 1 & 2.)

Each test item is to be subjected to an insulation resistance
test. The insulation resistance is measured without power using
a 500VDC megohmmeter. Value of resistance is to be determined:

- between the circuit on one side of the load and
connector case,

- between the circuit on the other side of the loadand connector case,

- between each side of circuit for each item.
Each test item is to be powered with its operating voltage and
loaded to produce the maximum operating current in its circuit.
The resistance value of the load required to produce the maximum
operating current at operating voltage will be measured and
recorded. These resistance values will be used throughout theremainder of the test program.

1

Nuclear Radiation

Allconnectorassemblieswillgeexposedtoaspecified, )uniform, radiationdoseofg.9x10 rads (air) at an averagedose rate of about .77 x 10 rads / hour, for apprnximately 90
hours, using a Cobalt-60 simulator; total dose and dose rate
will be attained within 10% accuracy. The specimens may be
rotated and/or repositioned periodically to achieve a more !

iuniform total dose.
.

IDuring the irradiation of the connector assemblien, the '

specimens temperatures will be periodically monitored and recorded.-

.
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Post-Radiation Functional Test

*After the electrical connectors have been irradiated, each
item will be subjected to insulation resistance, voltage, and
load tests as described above. The test items will also be s

'

subjected to a dimensional test as specified in a later section
of this test procedure. The insulation resistance will be
measured using a 500VDC megohmmeter. Values of resistance shall

.

Ibe recorded. Each test item shall carry its required load at no
more than a 10 percent reduction in operating voltage.

Temperature Aging Test

All of the electrical connectors will be subjected to a
simulated aging test. The aging time and conditions are shown
below. The humidity during aging will be uncontrolled.

-.- - - ..-- _ - -- _,____ ..

Aging Temperature Aging Time Aging Atmosphere

l217 1 6'F 60 Hours 1 0.1 Hour Air

2217 1 6'F 180 Hours 1 0.1 Hour Nitrogen

1 60 hours in air at 217*F is intended to simulate 6 months
in air at 130'F.

2 180 hours is intended to simulate 18 months in 130'F
nitrogen with a maximum of 4 percent oxygen.

_ _ _ . , _ _ . _ _ _ _ _ . . .. .... . .. ,, ., . _ . _ _ .. . _ ,_ _ _ _ __ _ _

Each test item will be placed in a temperature chamber (i.e. oven)
in a manner to avoid overheating from radiant effects from the chamber
heating elements. The temperature chamber will be vented to the
atmosphere to prevent httildup of outgasing products, particularly
chlorine gas, from the test item inside the chamber. The air inside
the chamber will be distributed uniformly throughout the chamber
at an average velocity of about 250 feet per minute; pre-test flowi

measurements in an open chamber will be made and recorded. The test'

items will be aged in air at 217 1 6'F for a time period of 60
hours.

.

.

A-10

r



_ _ _ _ _ _ __ _

8/11/78
'2/16/79 '

5/1/79
8/30/79

.Following air. aging, the test specimens will be removed from
the oven. The oven will be purged with-flowing nitrogen; the speci-
mens will then be repositioned in the oven. The oven temperature

..

will be stabilized at 217 + 6*F, with this temperature maintained
for a total of-180 hours. -During nitrogen aging, a continuous

~.

,

flow of nitrogen, about'1/4~cfm, will be introduced.into the chamber.

at ambient pressure. This purge will prevent the outgassing products
from accumulating inside the oven.

During the aging of the connector assemblies, the specimens
and environment temperatures will be periodically monitored
and recorded.

.

Post-Temperature Aging Functional Tests

After the electrical connectors have been temperature-aged,
each item will be subjected.to insulation resistance, voltage,
and load tests. The test items will also be subjected to a
dimensional test, as specified in a later section of this report.
The insulation resistance will be measured using a 500 VDC
megohmmeter and a volt-ohmmeter. Values of' resistance shall be
recorded; the megohmmeter is for supplemental information only.
Each test item shall carry its required-load at no more than a

'

10 percent reduction in operating voltage.

Accident Test :

The electrical connector test assemblies will be subjected
to an accident test profile enveloping that shown in Figure 3.
The 250-VDC connector assemblies will be energized throughout the
entire test. The 480-VAC connector assemblies will be energized
only during the first 5 minutes, between minutes 15 and 18, and
between minutes 57 and 60.

The connector assemblies will be installed in the test chamber.
(To make electrical connection through the test chamber seals,
Anaconda 3/c #12 nuclear grade cable may be butt spliced to the
connector assembly and the splices covered with Raychem nuclear
grade (WCSF series) heat shrink tubing.) Circuit continuity and
circuit resistance tests will then be performed with the assemblies
installed in the test chamber. The assemblies will be instrumented
to measure voltage and current; the test' chamber will be instrumented
with temperature and pressure sensors. Periodic measurements of all
parameters will be made.- , ,

. ,

All test items will be subject to an accident profile approxi- '

mating the specified time, temperature, pressure conditions displayed'
in Figure 4. Also shown in Figures 4A, B, and'C is the NRC specified-

enveloping profile for temperature and - its 1 'C error band.. This,.6
along with the -actual pressure profile with its *5 psig error band,
constitute the desired accident test signature. These profiles were

'
developed from NRC staff letters:

A-11'
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(1) June 22, 1979, Murley to Schroeder and Eisenhut,
" Commission-Requested Connector Tests"

,

!

(2) August 1, 1979, Schroeder and Eisenhut to Murley,
" Commission-Requested Connector Tests" .

The 250-VDC connector assemblies will be energized throughout
the entire test. The 480-VAC connector assemblies will be energized -

only during the first five minutes, between minutes 15 and 18, and
between minutes 57 and 60. (The energizing schedule is construed
to imply that the connector assemblies are energized just prior to
introduction of the steam environment.)

The major features of the originally specified profile are:

-- ramp to chamber conditions of 325'F (163*C), 55 psig, in
approximately 2 minutes.

-- maintain stablized conditions for 5 minutes.

-- at 7 minutes, reduce pressure to 30 psig while holding
temperature at 325*F (163*C).

-- between minutes 7 and 30 reduce temperature to 304'F
(151*C), while holding pressure at 30 psig.

-- between minutes 30 and 75, reduce temperature to 282'F
(139'C) and pressure to 20 psig.

-- at 75 minutes, reduce temperature to 230'F (110*C) while
holding pressure at 20 psig.

-- reduce pressure and temperature at an average rate of
3.5'F/ hour for 24 hours or until a chamber condition of
150'F (65'C) is attained.

The actual adjustments of the pressure and temperature of the
test chamber are to be accomplished by manually manipulating the
superheater controls and pressure regulators in a systematic way.

During the environmental exposure of the connector assem- :

blies the specimens and environment temperatures will be !
periodically monitored and recorded and the connectors will be i

powered with their operating voltage / current loads as described '

above. Failure to carry the required voltage / current loads will
be considered as failure of the assembly,

Generalized sketches of the sensor placements, test speciment

placements, and of the voltage / current loading circuits are shown
in Figures 5 and 6. -

Post-Accident Functional Tests '

| Af ter the connectors have been subjected to the accident
test, each item will be subjected to insulation resistance, !
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voltage, and load tests. The test items will also be subjected '

to a dimensional test, as specified in a later section of this
report. The insulation resistance will be measured using a '

500VDC megohmmeter and a volt-ohmmeter. Values of resistance shall
be recorded; the megohmmeter is for supplemental information only..

Each test item shall carry its required load at no more than a
10 percent reduction in operating voltage.

i.

These post-accident functional tests are for information onlyand do not constitute any acceptance criteria.
>

Dimensional Test
!

The purpose of the dimensional test is to determine if '
any part of the neoprene on the two types of connectors become
physically distorted during testing.

There are two parts to this test. The first part is the
durometer test, which measures the hardness of the neoprene.
The second part is the dimensional measurement of the connectorsand cables. The dimensional test will be done four times:

.'(1) Acceptance Dimensional, (2) Post-Radiation Dimensional,
(3) Post-Aging Dimensional, and (4) Post-Accident Dimensional. '

,

Durometer Test

is imperative that the durometer tests be performed inIt
the same place each time.
in Figures 7 and 8. Location of test points is identified ,

'

Bendix 250-VDC Connector - measure each connector receptacleface at a point between pins H, J, K, and N; between pins K, L,M, and N; and between B, C, D, and L. See Figure 7 for orientation.
i

Bendix 480-VAC Connector - measure each connector receptacle face
at a point between pins 9, 10, 11, and 14; between pins 11, 12, 13,and 14; and between pins 4, 5, 12, and 13. See Figure 8 fororientation.

Connector and Cable Measurements

Place a straightedge across the neoprene face of the" '

receptacle and determine if the neoprene extends beyond theedge of the connector barrel.

Measure the depth of the neoprene from the face of the.

receptacle to the pin. For the 250-VDC connectors, use pins A,
K, M, and Er for the 480-VAC connectors, use pins 1, 14, and 6.

.

Measure the outside diameter of a selected wire in eachconnector assembly with a micrometer. Three measurements willbe taken on each wire. One measurement will be taken adjacent
to the wire identifier; the other two will be taken one inch ,

'A-13
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apart toward the bare end of the wire. For the 250-VDC connec-
tors, use wire "A"; for the 480-VAC connectors, use wire "14".

.

Post-Test Inspection
.

Disassemble and inspect each test item as detailed below.
Record results of any degradation that may have occurred.

1. The insulation will be inspected for surface
texture, discoloration, cracks, or splitting.

2. The connector shells, threads, and cable clamps
will be inspected for general conditions.

3. The connector pins on the face side will be inspected
for corrosion, oxidation, pitting, or burning.

Discussion

These test procedures attempt to duplicate the actual test,
previously conducted, as reported in Wyle Laboratories Report
43854-2, " Qualification Test for Electrical Connectors used at
Browns Ferry Nuclear Power Plant Unit 3." There are some
differences reflected in these procedures. <

* All connector assemblies will be potted to appropriate
specifications before the accelerated aging tests are initiated;
that is, only fully assembled connectors will be subjected to
this test series. In the previous test, the potting was done
after the radiation was complete.

*

Under Test Items Description, wire sizes (#12 and #10)
were inadvertently transposed in report 3. They have been
corrected in this test plan.

* The section on Housing for Connector Assemblies has been
added for completeness.

*

In various places, the control on aging chamber temperature
has been increased to reflect Sandia capability per process
Standard 9,958,000.

*

Under (several) Functional Test sections, a 500 VDC megohmmeter
is specified instead of a volt-ohmmeter.

* Under Nuclear Radiation, some clarification is added on
,

" average" dose rate and sample repositioning. It is not certain
how this may differ from the original test conditions.

'

* On the Temperature Aging Table and in the text, i 6'F
has been called out. The original specification was i 2'F for
the temperature control.
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* The method of nitrogen aging varies from that reported in
Report 4, which describes this procedure as follows:

.

"Each of the test items was placed in a sealed chamber
as shown in photographs in Appendix I of this section.
A vacuum pump was attached to this chamber and evacuated-

to 100 micron (Abs.) pressure. The chamber was then -

back filled with dry nitrogen to 14.7 psia and valved
off to trap the nitrogen inside the chamber. >

"The nitrogen-filled container was then placed inside a
temperature chamber which was increased to, and stabilized
at, 217 + 2'F. This temperature was maintained for a
total of 180 hours. During this time period the nitrogen
inside the container was purged every 24 hours to prevent
out-gasing of materials from accumulating inside the
container."

* Anaconda 3/c nuclear-grade cable and Raychem nuclear-
grade splices may be used to exit from the LOCA test chamber
if existing cable on the connector is not long enough.

* In the accident test, the temperature and pressure ,

changes will be accomplished using manual adjustments of pressure
regulators, superheaters, flow regulators, and the like;
" averaged" rate is a key word.

I

I

!

l

I
'

1

|
.
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TEST PROCEDURES

BROWNS FERRY, UNIT 3, CONNECTORS,

ACCIDENT SIMULATION
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|

Test Procedures

Browns Ferry, Unit 3, Connectors
*

|Accident Simulation
.

Objective:
1

These procedures describe the functional processes to 1

achieve the accident-simulation tests of Browns Ferry Unit 3

Bendix connectors in accordance with the (effective revision
of) " Connector Assembly Test Plan for Browns Ferry, Unit 3,
Connectors."

i
Apparatus:

The simulation apparatus consists of a steam autoclave
,

Iand pressure generation system (principally the boiler, '

accumulator, test chamber, and pressure regulators / throttles),

steam or temperature conditioning equipment (principally the

external strip heaters, and an inline superheater), and the

connector-assemblies electrical loading and diagnostic
equipment.

!

Associated with the simulation apparatus are the various |

diagnostic equipment such as pressure gauges, the rmoc ou ple s ,

data acquisition system (data logger), and the like. f

Personnel and Function: I

To accomplish the simulation test, up to five functional J

.

operations must be manned. The initial test phases require
five individuals; later during the quasi steady-state test.

phases fewer people are required, but never less than two
individuals.

B-3
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The test coordinator directs all operations based on
*

the real-time data compared with the desired test profiles.

The environments regulator performs all adjustments
,

of pressure regulators, superheater, throttle valves, and

the like as directed by the test coordinator.

The connector assemblies loader performs all

electrical loading and diagnostics of the connector

assemblies as directed by the test coordinator.

The data taker records the various data derived

from the environments monitors and other data as

necessary.

The generalist provides backup support as required

or as directed by the test coorindator.

External Strip Heaters:

These have two functions and modes of operation.

First, to achieve an elevated chamber temperature prior

to the accident-simulation test, and second, to control

the long-term temperature rampdown of approximately -2*C/ hour.;

To achieve the elevated chamber temperature, the

strip heaters are energized (in advance of the simulation

test) for approximately 12 minutes, until the exterior skin

thermocouple reaches about 70*C. The strip heaters are then

deenergized and the test chamber is allowed to equilibrate

for about 1 hour (or as necessary) until the interior

selected thermocouple (s) reach 60-80*C.

*

Second, to control the temperature rampdown (af ter

the steam phase), the strip heaters are periodically
.

B-4
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i

energized (10-60 seconds) as required to follow the desired

*

temperature profile. (Empirically, 10 seconds results in

approximately a 1*C temperature rise.)
.

Boiler / Accumulator:

The accumulators are brought to approximately 150 psig

in advance of the accident test in accordance with established

safe operation procedures (SOP) and the valving is similarly

lined-up preparatory to steam delivery to the test chamber

according to the SOP.
,

Electrical Loading of the Connector Assemblies:

In accordance with the test plan, the 250-VDC connector
.

assemblies will be energized throughout the entire accident

test and the 480-VAC connector assemblies will be energized

only during the first 5 minutes, between. minutes 15 and 18, i

and between minutes 57 and-60. i

For at least 5 minutes prior to the accident test

initiation, all electrical loads will be applied to the

connector assemblies to provide baseline data. The r

electrical loading during the test is according to the

schedule described above.

In-Line Superheater:

The 20 kilowatt in-line superheater provides initial

surge and quasi-steady-state superheat to the incoming
;

steam.

Prior to test start,_the superheater is energized
,

.

-t

!

i.
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and its controller set at 400+'C (with a continuous
flow of steam through it). The superheater is allowed

.

to reach the desired temperatare and to equilibrate as

-

necessary.

During the test, the controller /superheater is manually

adjusted as directed by the test coordinator to follow the

desired temperature profile.

Accident Test Sequence:

The test coordinator will use the attached (appendix)

test sequence sheets to achieve the test profile. These

provide desired time / temperature / pressure / heaters / loading

signatures. Based on these sequence sheets, he will direct

the personnel to make necessary adjustments in the control

apparatus. They also serve as a checklist to sequence

operations prior to the start of the accident test.

Data Retrieval and Records

Chamber environment and connector-assemblies loading data

will be periodically recorded on data logger printouts, strip

charts, and/or data sheets as appropriate. During the early
,

l

test phase, data will be recorded frequently (e.g., every )

20-60 seconds). Later in the test the recording frequency

will be adjusted to reflect the quasi-steady-state test

aspects; the appropriate data will be recorded at least

hourly.

.

.
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Appendix -- Pre-Accident Test Checklist

.

1. Desired elevated chamber temperature has been
accomplished.

Date/ Time

2. Boiler / accumulators at working pressures and valving
lineup completed.

Date/ Time

3. In-line superheater is at desired temperature with
steam flow.

Date/ Time

4. Electrical loading of the connector assemblies
is completed and baseline data taken.

Date/ Time

5. All support staff in place to accomplish test.

Date/ Time

6. All prepared to initialize data loggers and data
time intervals.

Date/ Time

.

Note: This form to be checked, initialed, and dated
as specified.

|

|
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Appendix -- Time from 23 Hours, 57 Minutes to 2 Minutes
.

Desired Desired Electrical
Data Logger Pressure Temperature Loads

,

Hours-Min-Sec (Psig) ('C) ON/OFF Remarks

Initialize, start, data loggers to 23-57-0

23-57-0 0 60-80 All On

23-58 0 60-80 All On

23-59 0 60-80 All On
Valve alignment

0-0-0 0 60-80 All On 1. Chamber bypass open
2. Chamber inlet open--------------

0-10 Ramp 75 All On 3. Superheater bypass
to closed

0-20 60 83 All On 4. Exit throttle open
psig 1/4 turn

'0-30 92 All On 5. Open inline 1/4 turn
regulator valve--------------

0-40 60 100 All On (Regulator preset;
65 psig against

0-50 60 109 All On deadhead)
6. Bring up on regulator

1-0 60 117 All On bypass valve

1-10 60 125 All On

1-20 60 133 All On

1-30 60 142 All On

1-40 60 150 All On

1-50 60 159 All On

2-0 60 167 All On

i .

1 .

1

.
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.

Appendix -- Time from 2 Minutes to 7 Minutes
.

Desired Desired Electrical
Data Logger Pressure Temperature Loads

Min-Sec (Psig) *C On/Off

2-0 60 167 All On

3-0 60 167 All On

4-0 59 167 All On

5-0 59 167 480V Off
250V On

6-0 58 167 Minute-5

7-0 58 167

.

S
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Appendix -- Time from 7 Minutes to 1 Hour

Desired Desired Electrical .

Data Logger Pressure Temperature Loads
Min (Psig) ('C) On/Off

.

7 58 167
8 55 167
9 52 166

10 49 166
11 47 166
12 43.5 165
13 40 165
14 37.5 164
15 35 164 480V on
16 32.5 164 for 3 minutes
17 30 164 15-18
18 29 163
19 28 163
20 27 163
21 26.5 162
22 26 162
23 25.5 161
24 25 161
25 25 161 ,

26 24.5 160

28 24 159
30 24 159 (Remarks: Change print interval
32 23.5 158 to 1 minute; change tape.)
34 23.5 157
36 23 157
38 22.5 156
40 22 156
42 21.5 155 ,

'

44 21 154
46 20 154
48 19 153
50 17.5 152
52 16 151 1

54 15 151
'

56 14 150

57 14 150 480V on
58 14 149 for 3 minutes

*

59 14 149 57-60
60 14 148

.

NOTE: 1. 250V loads ON during entire test.
2. 480V OFF af ter Minute 60 for accident-test duration.

B-10

__ _ _ _ ___



10/26/79

Appendix -- Time from 1 Hour to 3 Hours

.

Desired Desired
Data Logger Pressure Temperature~

Hours-Min (Psig) ('C) Remarks

1-0 14 148 (117+ Saturated)
-5 14 147
-10 15.5 145
-15 17 143
-20 17.5 139 (121+ Saturated)
-25 17 136
-30 16 132 Change print interval
-35 15 128 to 5 minutes
-40 14 124
-45 13 121
-50 12 117
-55 11 114

2-0 10 110 (112+ Saturated)
-5 9.5 110
-10 9.5 110
-15 9 110
-20 8.5 109
-25 8 109
-30 8 109 |

-35 8 109
-40 8 109

-!-45 7.5 108 (109+ Saturated)-50 7.5 108
-55 7.5 108

3-0 7 108

Note: 1. 250V Loads ON during accident test.
2. 480V Loads OFF for accident-test duration.

.

.
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Appendix -- Time from 3 Hours to 24 Hours
.

Desired Desired
,

Data Logger Pressure Temperature
Hours-Min (Psig) ('C) Remarks

3-0 7 108
-15 6.5 108
-30 5 107 Start wall temperature
-45 3.5 107 to 108*C

4-0 1.5 106 Open top center port
-15 0 106 to allow heat flow
-30 0 105
-45 0 105

5-0 0 104
6 0 102
7 0 100
8 0 98
9 0 96

10 0 94
11 0 92
12 0 90
13 0 88
14 0 86
15 0 84
16 0 82
17 0 80
18 0 78
19 0 76
20 0 74
21 0 72
22 0 70
23 0 68
24 0 66

ALL LOADS OFF

Note: 1. 250V loads ON to end of test.
2. 480V loads OFF

l
.

.
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Acceptance /NDE Tests Procedure

~

Each test item will be inspected and tested as described
below, to assess the physical / electrical integrity of the
connectors assemblies. All results and observations will be ,

recorded on data sheets and supplemented with other pertinent
documentation:

-- check pin-to-pin wiring against the wiring diagrams,
Figures 1 and 2, using a Simpson meter, or equivalent.

-- check circuit continuity against wiring diagrams using
a Simpson meter, or equivalent.

-- perform X-radiographs and/or neutron-radiographs of
the connector bodies as deemed necessary or desirable.

.

4
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Baseline Functional Tests Procedure

The insulation resistance of each test item shall be
determined; the value of resistance will be determined as "

outlined below.

Each test item will be powered with its operating voltage
'

and loaded to produce the maximum operating current in its
circuit. The resistance value of the load required to produce
the maximum operating current at operating voltage will be
measured and recorded for each test item. The values will
determine the loading criteria for each test item for the
remainder of the program. (Reference Figures 1 and 2).

Each test item is to be subjected to an insulation
resistance test. The insulation resistance will be measured
without power using a 500VDC megohmmeter. Value of resistance ,

is to be determined

between the circuit on one side of the load and--

connector case,

-- between the circuit on the other side of the load
and connector case,

between each side of circuit for each item.--

.
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Baseline Mechanical / Dimensional Tests Procedures

Cach test item will be subjected to durometer and connector
,

and cable measurements tests to assess any physical distortion.
The baseline tests provide initial data for comparison.

.

The durometer tests will be performed in the same place
each time. Location of test points is identified in Figures
3 and 4.

Bendix 250-VDC Connector -- measure each connector receptacle
f ace at a point between pins H, J,
K, and N; between pins K, L, M, and
N; and between B, C, D, and L. See
Figures 3 for orientation.

Bendix 480-VAC Connector -- measure each connector receptacle
face at a point between pins 9, 10,
11, and 14; between pins 11, 12, 13,
and 14; and between pins 4, 5, 12,
and 13. See Figure 4 for orientation.

Place a straightedge across the neoprene face of each
receptacle and determine if the neoprene extends beyond the
edge of the connector barrel. Measure the depth of the neoprene
from the face of each receptacle to the pin. For the 250-VDC
connectors, use pins A, K, M, and C; for the 480-VAC connectors,
use pins 1, 14, and 6.

Measure the outside diameter of a selected wire in each
connector assembly with a micrometer. Three measurements will
be taken on each wire. One measuremer.t will be taken adjacent
to the wire identifier; the other two will be taken one inch
apart toward the bare end of the wire. For the 250-VDC connectors,
use wire "A"; for the 480-VAC connectors, use wire "14".

.

O
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Nuclear Radiation Test Procedure
*

Perform a pre-test mapping in the irradiation cell in the
volume where the connector assemblies are expected to be located,
r<ecord the general radiation profile and from these select speci- .

fic locations for placement of the assemblies. All radiation
measurements will be done using calibrated passive dosimetry;
record all pertinent information.

From this data select the positions where the dose rate
is most uniform at the specified rate of 0.77 Megarads/ hours.
Perform a second pre-test mapping using the metal housing box .

to confirm the selection of position. (This step may be
repeated as necessary.) Record all pertinent in fo rma tion .

With the connector assemblies installed in the metal housing
box, position these with respect to the Cobalt-60 source at the
final selected positions. The total irradiation period of 90
hours (69 Megarads total dose) will be conducted in four 22.5
hour periods. After each irradiation period the box will be
rotated 90 keeping its centerline at the selected position
(i.e., each of the four sides of the box will face the Cobalt-
60 source during one irradiation period). The rotation is to
assure a more uniform averaged dose rate and dose to the
connector assemblies. Dosimetry may be used as desired during
the actual irradiation process. Record all pertinent information.

Select specimen temperatures are to be monitored and
recorded. Record results, thermocouples (TC) locations, and
observa tions on data sheets and/or other pertinent documentation.

.
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- _ .

Measurements of the radiation field intensity are made using

calcium floride thermoluminescent dosimeters (Harshaw TLD-400's).
.

The dosimeters (luminescence) are read with a Harshaw 2000 reader.
"

Calibration curves of TLD response (see attached), for each batch

of TLD's, are made using a Cobalt-60 source which has an NBS-

traceable certification. Doses are recorded as rads (material),

i.e., rads (TLD-400); these can be related to any other material

as desired. j
i
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Sandia Laboratories
Standards Laboratory Certificate me..... ~.- .. o . , m

.

f

. i

I

DATALOCGER
Acurex
Model No. A901
Serial No. 1694
Property No. 011409

Submitted by: Organization 4442

Certified: March 9, 1979
Expires: September 9, 1979

This instrument was adjusted according to manuf acturer's calibration pro-
cedure and was found to be within these specifications:

Voltage Measurements: i 0.005% of full scale 1 0.005%
of reading after one hour warmup

Thermocouple Measurements : -170 C to + 1280 C + 1 C
(Type K Thermocouple)

~

N t rologis t : 11 11. Pike, 2553

-(~f..: 9 , (; m c w
'

.

Certified by: G. F. McFall, 2552

IlllP : 2553 :bh :

1

*Cr ditions of Certif er.at6 ort fJesther $andra Laboratories nor the Government allumes any responsability with respect to the
(< gDi that docunstetit the infortnahon con 181ried thereen, of the phyltCal device or instrument certif eed,by any person other 8

San t!ie 4 ontraf ter 10 whorrn orftjendfly issued, Any Euch ute Will be at the Sole risk Snd responnebslity of Such other W9ef, . 8

ai that d'Kument a ntued to a Sandia laboratornil Suppleet, neithof Sandia laboralOries nor the Government assumes any
rewoosituhty for ti c uw of than document, the information contamed therein, or the phytical devir e or instrument ceriefied. .i .

at any time tevurd trie rembmittat date or any order or contract other than the order or contract,includmo changes,under
wh4 h the (esisticanon es gwen.

!
hi no t w nm Leec Labor.etorm os the Government suurne respons tshiv for consequentisi demones. SA 5710 DA(9 72)

I i

(
l
i

A
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Sandia Laboratories 1
'

1. v . April 5, 1979

L. L. Bonzon, 4442

d *
,

,

L. D .\ Posev, 4452 |

|
, 4

- ! Calibration of the Car TLD's used by the Area V Diagnos tics Lab
2

l

The present batch of Harshaw TLD 400 dosimeters was calibrated
in.the following manner. The low-dose range, up to 100 rads,
was calibrated usino the vertical range in Area I. The dose
received by the dosimeters during this part of the calibration
is determined from the exposure dose measured by Victorcen R-
chambers which are calibrated by NBS at regular intervals.
Prior to the summer of 1978, the south Co60-source of the
Sandia GIP was an NHS secondary standard and the hich-dose
(> 100 rads) calibration data was obtained using this source,

i

At that time, the source confinuration was modified and the
now conficuration has not as yet been calibrated. As a result,
TLD dosimeters from the batch present1v in use were calibrated
at hiqh-dose by Par West Technolony Inc. using the EG&G NBS i

,

certified CO60-source in Santa Barbara, California. Althouoh |the entire calibration procedure is not currently carried out ;in-house, the calibration can be traced to two separate NBS |
certifications.

LDP:4452:dj

Copy to:
4452 M. Hauer

.

e

.
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j Post-Radiation Functional / Mechanical Tests Procedures
!
'

After the electrical connectors have been irradiated, each .

: item will be subjected to insulation resistance, voltage, load, *

! and dimensional tests. The test procedures outlined in the
previous two applicable (Baseline) sections will be followed

,

here as well, except that the electrical loads are held constant
and the operating current / voltage is recorded.

,

,

a

e
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Temperature Aging Test Procedure

All of the test items will be subjected to a thermal aging -

test, with uncontrolled (ambient) humidity. The test is to be
conducted in two parts: in circulating air at 217 F for 60 i

hours, followed by a test in flowing nitrogen at 217*F for *

180 hours. 1
1

1
Pre-test flow measurements in the empty oven (chamber) !

will be made and recorded to determine approximate air circu-
la tion flow rates. Pertinent information on the oven,
controllers, and other instrumentation will be recorded on
da ta sheets and/or other pertinent documentation.

All test items will be placed in the temperature chamber
in a manner to avoid overheating from radiant ef fects from the
chamber heating elements. The temperature chamber will be
ve n ted to the atmosphere to prevent buildup of outgasing pro-
ducts, particularly chlorine gas, from the test item inside
the chamber. The air inside the chamber will be distributed
as uniformly as possible. The test items will be aged in air
at 217 P for a time period of 60 hours. Besides the TC's
associated with the oven controller and environment monitors,
select specimen temperatures are to be monitored and recorded.
Record results, TC locations, and observations on data sheets
and/or other pertinent documentation.

Following air aging, the test specimens will be removed from
the oven. The oven will be purged with flowing nitrogen; the
specimens will then be repositioned in the oven.

The oven temperature will be then returned to, and stabilized
at 217 P, with this temperature maintained for a total of 180 hours.
During nitrogen aging, a continuous flow of nitrogen, about 1/4
cfm, will be 11troduced into the chamber at ambient pressure. This ,

purge will prevent the outgasing products from accumulating inside
the oven. Specimen temperatures will be monitored and recorded as
described above.

After completion of the aging test in the nitrogen atmosphere,
the test chamber will be normally returned to ambient temperature,
under flowing nitrogen conditions, and the test items removed from
the oven for post-test examination.

.
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Doris Ocientific Corporation
Model D3100T, S/N 2233
Sensors /N15152

Submitted by: Division 1541

Certified: October 20. 1978
Expires: October 20, 1979

_

Test Results

Ref. Temp. Readings
F *F

-90.22 -90.6
-49 76 -50.0
- 0.04 -00.3
50 39 49.8
99 93 99 7

150 53 150.2
199 94 199 7
250.23 250.0 i

300.27 300.0
349 93 349 7
399 99 399.8

Uncertainties in the reference temperature are estimated not to exceed
*0.02 F.

,

It is estimrted that this instrument may be relied upon to within il.0 F.

Technical Censultant: G. Gleicher - 2551

orymt tiened tb
't F1 FORTTR,JR

GG:2551:omb Certified by: R. B. Foster - 2551

Copy to:
Organization (2) p # ' 3'

p

1541 .

| 2551 File (2)
! Conditions of Certification. Neithee $and,a Laboratories nor the Government auumes any respons t>ility with respect to the

uw of this dxument, the information contaenMJ therein, or the physical device or instrument certifief, by any person otheri

than the contractor to whom or +naily issui'rt. Any such use well be at the sole risk srd responsibehty of such other user, *

f f this dar umr-nt is inued to a Sandia Laboratones suppher, neither $andea Laboratories not the Government assumes any
respanobihty f ar the uvaof this cucument, the information coniairwl therein, or the physecal device or ensIrument certified,
et any time tw ord the resubmitta, date or any order or contract other thaa the order or contract, aricluding changes, urderv

which the certi ication is grven,f

in no caw will Sandia Laborator**s or the Government anume responsibility for consequential damages. SA $710 DA(9 72)
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Post-Temperature Aging Functional / Mechanical Tests Procedures

After the electrical connectors have been aged, each item -

will be subjected to insulation resistance, voltage, load, and -

dimensional tests. The test procedures outlined in the previous
two applicable (Baseline) sections will be followed here as well, '

except (1) that the electrical loads are held constant and the
operating current / voltage is recorded and (2) that the insulation
resistance measurement will also be made with a volt-ohmmeter.

.

S
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IThis Instrument was tested and adjtisted to meet the following. accuracy
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DYl Al.GGGER
Acurex
Model No. A901
Serial No. 1694
Property No. 011409

suhm tted by: OrRanization 4442

Ce r t i f ied : September 14, 1979
I3pires: March 14, 1980

This instrurrent was adjusted according to manufacturer's calibration
procedure and was found to be within these specifications:

Voltage Measurements: + 0.005% of full scale 1 0.005%
of reading af ter one hour warmup

)
j t c...f, / /Metrologist: II . 11. Pi ke , 2553 '" ' '. .

/ f

Certified try G. 'F. McFall, 2553;
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Accident Test Procedure

All test items will be subject to an accident profile
approximating the specified time, temperature, pressure
conditions displayed in Figure 5 (A, B and C). The 250-VDC '

connector assemblies will be energized throughout the entire
test. The 480-VAC connector assemblies will be energized

'

only during the first 5 minutes, between minutes 15 and 18,
and between minutes 57 and 60. (The energizing schedule is
construed to imply that the connector assemblies are energized
prior to introduction of the steam environment.)

The major features of the originally specified profile
are:

-- ramp to chamber conditions of 325 F (163 C), 55 psig,
in approximately 2 minutes.

-- maintain stabilized conditions for 5 minutes.

-- at 7 minutes, reduce pressure to psig while holding
temperature at 225 F (163 C).

-- between minutes 7 and 30 reduce temperature to 304 F
0(151 C), while holding pressure at 30 psig.

-- between minutes 30 and 75, reduce temperature to 283 F
(1390C) and pressure to 20 psig.

-- at 75 minutes, reduce temperature to 230 F (110 C)
while holding pressure at 20 psig.

-- redgce pressure and temperature at an average rate of
3.5 F/ hour for 24 hours or until a chamber condition of
1500F (65 C) is attained.

Prior to tests of the connector assemblies, numerous pre-
tests to determine capabilities of the autoclave system will
be made. The best approximation to the specified profiles will
be achieved and the data overplotted against the specified
profiles. This best effort profile will be forwarded to NRC
staff for review / concurrence before proceeding with the connector

| assemblies tests. Results and observations will be recorded on
data sheets and supplemented with other pertinent documentation.
To assure adequate repetition during the actual connector
assemblies tests, the final procedures are to be documented as
they evolve during the pre-test phase. .

The actual adjustments of the pressure and temperature of
the test chamber are to be accomplished by manually manipulating .

the superheater controls and pressure regulators in a systemmatic
way.
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All test items will be subject to an accident profile
approximating the specified time, temperature, pressure
conditions displayed in Figure 5. Also shown in Figures 5A,
B, and C is the final NRC-specified enveloping profile for

,

temperature and its i6 C error band. This, along with the
actual pressure profile with its -5 psig error band, constitute
the desired accident test signature. These profiles were

,

developed from NRC staff letters:

(1) June 22, 1979, Murley to Schroeder and Eisenhut,
" Commission-Requested Connector Tests"

(2) August 1, 1979, Schroeder and Eisenhut to Murley,
" Commission-Requested Connector Tests"

Following formal NRC approval of the achievable test
chamber conditions, the connector assemblies will be installed
in the test chamber. (To make electrical connection through
the test chamber seals, Anaconda 3/c #12 nuclear grade cable
may be butt spliced to the connector assembly and the splices
covered with Raychem nuclear grade (WCSF-series) heat shrink
tubing.) Circuit continuity and circuit resistance tests will
then be performed with the assemblies installed in the test
chamber. The assemblies will be instrumented to measure and
record voltage and current; the test chamber will be instrumented
with temperature and pressure sensors. Periodic measurements of
all parameters will be made during the accident test phase.

During the environmental exposure of the connector assemblies
the specimens and environment temperatures will be periodically
monitored and recorded and the connectors will be powered with
their operating voltage / current loads as described above. Failure
to carry the required voltage / current loads will be considered as
failure of the assembly.

After achieving the 150 F (65 C) condition, the test chamber
will be opened and the connector assemblies removed for examination. ;

1

.

.
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Sandia Laboratmies
i see certificate iratory Certif.icate

.
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_.

File No. 5690f -

PRESSURE GAUGE
Heise *

,

Serial No. 29155
P/N S-

Submitted by: Organization 4442

Date Calibrated: May 9, 1979
Expires: May 31, 199n

Reference Pressure Gauge Reading
psig psig

| 0.00 0.00
14.99 14.90
29.97 3n.00
44.95 45.1n
59.93 60.00
74.92 74.80
89.90 A9.90

104.89 105.00
110.87 119.90
134.85 138.90
149.84 149.95

,

!

When corrections are applied, it is estimated that the error
,

in the above gauge is no greater than i r).1% of f ull scale.
|

| Technical Consultant: H. L. Myers, 2551

i3,. . . ,

. t ,-, y

Certified by: J. L. Hartley, 2551
Copy to:

. ,

Organization 4442 (2) Y
i

| 2551 file

Conditions of Cert.f. cation. Ne t*er Sants,a Leboesiar.es no, the Gnvevam at anumes saw eewonobenty w th eem t 'o 'he
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Sandia Laboratories

Standards Laboratory Certificate - . . . . . ~ . -.

.

DATALOCGER
Acurex
Model No. A901
Serial No. 1694
Property No. 011409

Submitted by: Orranization 4442

Certified: September 14, 1979
Expires: M irch 14, 1980

This instrument was adjusted according to manufacturer's calibration
procedure and was found to be within these specifications:

i

Voltage Measurements: + 0.005% of full scalc + 0.005%

of reading af ter one hour warmup

...~c_.- ,

-> .l 's . 2 .

jj ' . ' " '/ I .' t I. c . '( * ' 'Metrologist: II. H. Pike , 2553
,

t
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|
|

|
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_ _ _ _ _ . . - _ .

vate //- / ~7 9

DATA SHEET--7CCIDENT SIMULATION
BF3 CONNECTOR AS2MMBLIES: 1, 2, 3, 7, 8, 9

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

. . . . _ _ , . . . _ _ _

Titae
. - . . . . . . . . .

_

. . . _ _ _ .{- /,w i,f
. . _ ,_ . . . . . . . . .

O*di hours-

Chamber Environments: Temperature 43.G2 43 C,

Pressure o.o psig

. Tt: s t. Items: Assembly

1 _b o,0 volts 1. son, amps J. v p C I. A g

2 2 + 9,7 volts /.oo 7 amps
3 ;2 4 af, t, volts f. 0 4]f amps
7 volts /7,f / f 7./ amps
8 vol ts f 7.t / //,. { amps
9 volts /7.</ / /G T amps

. . . .
. . _ . . _ _ _ . . _ . _ _ . _ . . . _ _ . . . . _ . _ . _ .

T.ime Cft i hour. T' + / *" ' *1
Chamlev Pnvi ronn.c.nt s : Temperature erf.n a .in C

Pressure cq3 _ sigp

Tert Items: Assembly

1 A a 0.a volts 9q37 a:aps
2 eyy, volts f o g, 5 amps
3 ._2 10 3 volts 1. o r s ,* impe \

7 volts /T + / //,/ , amps
8 volts /t,.6/ / 7 0 ampa

_ volts /M,_/g{ cnpc l9
1

_ . . .___.___....___.-.mm...... ._...m.m

iTima C'Oh hours {4/ m.- '

Charber Environmento: Tenperature //v*" o r ef C
Prcrsure 55' prig

Tout Itema: Assembly

1 a ra,5 volts ,yyfg ampn
2 2ae a volts f , , , ;_3 a n.pu

3 : JeJ volts /,o f4 e z.mpn

7 volts / 7. *// 7./ ampe
.

8 volts //,7/l7.D amps
9 volts / 7 4/ /s. i' amps

.

-

remarks:
... - . . . - - ^ . -

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

Pccordedby6.,W,L.dwldt. . , _ _ _ . .

__ Wir.nessed by m 7 '

__

. . . . _ . _ . Sheet No. / of 33
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!
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|

|
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1

* '

uate li / ~ ~19
i

DATA SilEET--ACCICENT SIMULATION '

BF3 CONtIECTOR ASSEMBLIES : 1, 2, 3, 7, 8, 9

=. . _ . . . . .

Time C|c3 hours [-f J e wo -Chamber Environments: Temperature i c ..f ue.ro C
Pressure gr psig

Test Items: Assembly
.

1 9rU o volts 4757 amps

2 2 f t . I, , volts /. eco) arrps
3 2 +94 volts / 8'f amps

7 vol ts / 7. 0//7, / _ amps
8 volts /4 2//7 0 amps

9 volts /74/ /61 cmps
- . . . -- _ .- . . - . - . . . .. - -. ..... . .

Time C!c4 hears D 97 e 4
.

0'% nhor Environments: Tempcrature /G1-/c7./L7 C
Pressure 5'5". o prig

Test Items: Assembly
1 .) ro.c volts 9536 aups
2 2, e.7 volts , ty9_7 amps

3 2 4 f.5 volts /. o f 3 + a'vps
7 volts 17.f / /7,1 amps

8 volts [{,.4 /70 e.mps/

9 volts /7.4,//3.f, empn
. - . . . . . . - . _ -- _..,~ .~a- ,.-, e..,. _ m .a. ~ n . n

Time C' of iI hourn ( t 4.I M 'M
Chamber Environments: Temperature / t,,7./t,7.u. a C

Pressure e s.o psig

Tect Items: Assembly
1 a re. i volts 94y _ amps

2 2 4 v.3 volts ,4r44 amps

3 t e r., volts / . of , , amps

7 volts / 7 4 //7./ _ amps
8 volts / .5//7 0 amps6 -

9 volts /74//6.t amps

Recorhed byuf,d./b>>11rike[narkn:
.

Witnessedby('-
_ , _ _ _

Sheet No. ,2, of 33
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'

Date // / - 7V
,,,

DATli S1!EET--ACCIDENT SIMULATION
DF3 CONNECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9

_ . _ _ . . . . . . . . _ ._ _.. ..___ _ ._
--

. . _ . _ _ . . . _ . . . . . . _ _ ,

_. . _ . .. . . . _. .._ .. ..

Time 1!0 'T hours p g,,,,a
oChamber 1:nvironments: Temperature f 6,.fmy C

-

Pressure n psig

Test Items: Assembly

1 1.2'u ' o volts 4 9.5 $ amps

2 1 1 P. k volts .9 , , z. amps

3 2 4 t,2, voitn /. o/ 2. f amps
7 volts _ / _ arps,

8 volts [ __ amps

9 volts / amps

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

Time c.| c la hours Y '"en
Chami.er Environments: Temperature /M./# p >,3 C

F t~ c s s ur e cr g _psig

Test I t e!'s : As sen bly

1 ,11o.1 v33 ts . a 9 .7 / amps
2 J y., volts 0,9/ a!T p s

3 ,_J E volts f.,/2e_ amps)

7 , _ volts I amps

f volts f8 amps
9 [_ volts _ __ amps

_

.. ._..m. . . . _m_....._._m._,,......____,.,m..._

Time C ' C., ? hours T, + 7 e i ,.
~

.

Chamber Environments: Temp;rature /01-/g/5 3 C

Pressure Sj",0 psig

To r.t Items: Accombly

1 fro.p_ volts 993; cmps
2 1sg volts 994, amps

3 2 4 7 3_ volts f.0,23- amps

7 volts amps
__

. 8 volts amps

9 __ volts amps

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

Witnessed by b b Y
__ _

n
_ _ . Sheet No. 3 of 7

-
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ua t.e 1.L- I- 14

DisTis Oi!EL;T--ACCIDENT SIMULATION
BF3 CONNECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9

-. ..

Tin,e
_C : c Y hours 7 r g u, , ,,

chamber Environments: Temperature f e 7.ie r-n,7 C .

Pressure (). o psig

T3; t items: isstembly -

1 _afo . n volts 4 93/ a mp.,

2 ) , g a t, volts .eryrr appo

3 ) 4 y t. volts i, oi u + a np r.

7 # volts l amps
8

__ / volts ampc
_

#
9 volts amps

.. . . . - . . - . - . . . ..- - . . - ..

T a r.. C,c7 houts To * f , ,,
oCharber Environmenta: Temperature f p 7. /4. fl./g C

Pressure 3 2., r sig

Test Itemr: Assembly

1 _ pro , t volts ,9f1.t_ anps
2 )f97 volts 99gj_ amps
3 1 91.s. volts 1. s i s 4 unpe
7 volts ar.p:
8 /,, fvolts aups
9 _ volts

~

_ empr
- . - . .. .-~ ---.. ..-~. - - - - -,-w-n- - w. . . . . -

Time C'sG hoGra [tNm an
OChamber Environments: Temperature s c,4 /_6 0/ t, p C

_

Pressure n .g pric

Test Items: Assembly
1 ; ro. o volts @ & 21 amps

2 144,7 volts .uyys amps

3 249 1- volts /.o/ A 3 ampC

7 r volts f amps

a f volts f at:pr

I9 volts arc.ps

Fe narks:
_.

Pect r ded by- /,/A- -

Witnessed oy O- A
_.

,3
Sheet No. 4 of 27_,__ _ _ ,

|
|
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vat.e f/-/ 'I9
DATA SilEET--ICCIDENT SIMI'LATION

BF3 CONNECTOR A3SEb'DLIES: 1, ~! , 3, 7, 8, 9
-- . . _ . . C --'.._ _.~ C 'r. r 2. Z.~^ C ._

Tirio j ' 16~ hours ffj f m , y
o 0'

Chai: er Environment.8: Tomse ra t 'a c /M./6 3.f ty. C
Pressure _3 7. c paig

.

'"e s t Items: Assembly

1 2 ro./__v.1tc aggy_,._ araps
2 > f f,J_,_ co1 t s Ag_gt amps,

3 _ J_4 y,J _ vn] t a _/ ap 3 , amps
'i

_ __,, . 01 t s /_7_QfLi airps* '

C . _._ __ C 11 C U/ /17.,L amps
9 '. 0 I t .i 12, L / /1,f amps

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

Ti ae C ;f_L__ hours q+ / 6 in

Charder Environmc nt.s : To:parat c o Q3;/u n f 'C
Prn,quro 3cv psig

Test Itens: As.r embl y

1 2 7o.1 volts 9H2, amps
2 _J + 9. ) _ _digj_ amps |

vo1+a
3 2 4 {.L v.lts / o/ J. 3 amps

.

7 v0tc _#171 24 3!PP8
8

. ,_y's ; t - pggglig_ aaps f
9 tn /J.f] M * c ?c

. - s.-.._.. . - + . _ . . . - ,.n, -a. - - - --. . ~ : n

Time (>__ _'. 8 ~1 hourc {.f /7 e,a
oCharber Environmente: Tempar 'Du c g.mi C

Presse r:c _ _3f.o })si g

Tort Items: Assembly
j

1 _.)yu,j_ yO3to _g ,q~4 amps
_

2 __y e . 7 * 'o l t. c, . n sa amps.

3 p + 3,_ vol t o ,__f_,3, 4 4. ampn

7 s alts ),Jf_//N amps
8 volta !G f/,L]_A amps-

___

9
_, volls ,/2 o//s.f ampn

.

P.em rks:
. . . . . . . . .

Recorded by 6/Jd
___.

I
. . _ _ _ Witnessed by _

_ f
__. _ ,_ __ ._ Sheet No. 8" of73
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. . - _ _ _ _ . . _ . ._ _ _ __ - _ _ __ _ _ _ _ _ __

,

a uate /I-/- Oct |

D?.TA SilEET--ACCIDENT SIMULATION
B:'3 CONNECTOR ASSEP.BLIES: 1, 2, 3, 7, 8, 9

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

Time O * n '7 T hours 7,417, s'
. ..

,- . ..-. = . . . ___.

Chamber Environment.u: Temperature / GI./ 6 p/60C * *

Pressure s o.o psig
'

Test Items: Assembly

1 2 fu / volts g r/ wi amps

2 2 4 v . I, volts 9 r/ ) > amps

3 _2 3 n , volts _s.o/q,_ amps

'l volts 11.r/n.v amps -

8 _ volts /A. 9 / /(,.9 amps
9 volts / 7.P/ /I,.i amps

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

Time D|15 hours T,//w .<en

Chamber En'irennents: Temperature /f, r /t.r./c c C
y,
s' Pressur e _ __ .3 e . o psig

Test Itemc: 1.s seml>1y

1 a sa.o volts e er cf f.3 amps

2 2 14,7 volts 9 yti amps

3 'l 4 v.3 volts /.o/24 amps

7 volts amps, ,

| E' f volts f amps

| 9 / _ volts f amps
| 6

|
.. - n. . . .a - -

. . _ _ nn.u- n

!

|
- Time C ' 'A O hours 6 />0 m tn

Chamber Envi ror.nents: Temperature /G r ./p-la, C

' Pressure 27.o psig

Tout Itew:: Assenhly

1 3r01 volts 9e44 amps t

2 2190 volts ,4far ampsf

3 11f J volts /,os t 3 amps jt

7 volts | ' amps ;

8 i volts f amps -

I volts I9 amps

Recorded by 4/,//A.. _.... . _
.

/.,A.Remarks:

_ _ _ - ._
Witnessed by b 9 M

___

_. _. . . . _
Sheet No. 6 o f D ._,,

.

i
9
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,

M

vute J.: / - 19
DATE SHEET--ACCIDENT SIMULATION

BF3 CONNECTOP ASSEMBLIES. 1, 2, 3, 7, 8, 9
-

Time
- .. .. . . . . . _ - . . - - . . .

("e.' |$_'){ ,h o t. r s T, y a r , , ,,'

oCha:Acr Environments: 'lemperature / p.f',,. m C

Prescuro
.

15.o psig

Test Items: Assembly

1 J go,i volts g qft, _, amps

2 ) 7 y,) VM ts u pg,g ,,,, amps
3 219 1 volts /, o / 2.j' amps
7

__

f__voltr.__[__ampn
| volts ,_ , , nmps

8

9 _ _ volts _,,_,I_ _ ampsi

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

Timo f < *, 3 C- bours 7, t .1 o m, n
Chamber Environments: re.Tpe ra t t' re ( g;/,Lt p._f C

Pressute _g gv_ psig

Test Items: Assembly

1 2_co.f vol t s , ,,j_ffJ,_, amps
2 aw e.7 _ volts :,gJJ_,, anps_

3 2143 volte ,j g j_ ampu
7 j velts _,,,I amps
8 / vo:ie _ _ _ emps

[_y15 , attps9
,

. - -. . . _ _ . _-. . .. - _ . . - . . . . . m . m .m. _., m - ,_ ,._.

Time ,ff3 I hours 74+35*1sn
oChar.ber Environments: Temperature /Lh/O #/ C

Precoure yf _ psig

Tort Items: Assembly
1

1 2 ro. / volt; 4 [y p ampc
2 )f g _ volts ,afJ L amps '

3 1_f 4.t _ voltr _p p,' _ a:rps
7 / volts ,_ f amps

1
"

8 ! volts [ amps
'

9 voltr. amps
.

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

I'emarks: Recorded by w.g. d __
_. . _ _ _ . . . . . . . . . _ _

s

-

- _
Witnessed by a m J

_. -

_ -=
Sheet No. 7, of >3 |

.

i

|
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aute - s

DATA SilEET--ACCIDENT SIMULATION
BF3 CONNECTOR ASSEMBLIES : 1, 2. 3, 7, 0, 9

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

_

. . .. . . . . . . . . - . .. .

Yine ,,C e hours g,j9,
,

Chamber En vironme..ts : Temperature Up.///.ffj C

r. essure ai o fsig
.

T .a t items: Ascerbly

1 S i s.a voltc . .? f 4 y ampa

2 ,,,tf y, 7 volts 9 d L amps
3 __2 1 v.3 _ volts /.p/Ag a:::ps

7 , volts # amps

8 f volts / ar.ps
l I9 vo]ts amps

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

'. na v|4'I bc.a r s ,,' o 4 s m , .,' .

Cha:rher Envi ron't.ents : Temperature g > , . ,n _ C
Pressure J v. 3 psig

"'a s t T *: t r s : Assembly
3 .>rs.' volts A g _ amps
2 ,,,;j v . 7 volts ,yy/J_ emps
3 ?44 volts / ~ ' 'l f amps

7 ! _ volts ; amps

f _ volts ,[ _ amps8

9 / veits amp;

. __~. m . _ - - - .__m..--,.m ,, , m ,. .._m. ..m

Tim c ' St hourc /; #3 4 w a

fharher Environments: Temperature fg .n/-ri a C

Pressure /1.c psig
,

1

T a :, t Itemn: Assembly j
1 2 r9 2 volts 9 yro ampu

2 2#<.7 ,_rolts . e yd A nmps

3 2 1y.4 volts i e i.t v ampu

7 valts q amps

8 f volt r. / amps
~

9 / voltc a n'ps
#

-
. . _ . - . ~ . - . . ~ - - = - - - - - - . . . . . . - - - - - - - - -

l'e ur.rks : ,.,
__ ,_,,,

!!ccorded by g,. (pJ/h
C*

Witaesticd byL-y A)

Sheet N3 0 of ~, 5>
. . . . - -- - --
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Uct Le () - j ~7 Q

DATA Shi'I:T- -ACCIDENT SIMULATION
BF3 CONNECT ( H ASEEMBLIES : 1, 2 , 3, 7, 8, 9

. . _ - . . - . .. = . . _ . . . -

--
._ ____. _ - _ , _ _ . , _ . _ . _ _ _ . _ _ _ _ . _ _ _ , . _ , _

. - . . . - . - - . . _ . . . _ . . _ . _ .Time O,Si hours 4 f,c y,g
. . .

- o'.ha!"ber Envi ronn c nt a : Tcr..pe ra t.urc dJ -/i> -> Q C
Ergs 0JTO 1/( J S 1 *.] |

'

Tact I tcrin : Iss cem:,>l y
,

1

1 2O.;__VoltE 7 9 ri amPJ
|
'

2 _.;_ t., .' 2.__ N o l t n ,y,p7 amps.

3 1_3i ey,_,yoltc. 2 m _,artpn i

7 olte / amps |- - . . -

9
'|

vo l t.s [ ,

8 amps |
/volts i amps-

' 1
,

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

Tirce C . f> 7 hours I !i7r"u~

t

Chambor Envi: orments: Te ".;er a tu r e LTv . i r - Ca Cu

I'"e s c u r e j_, s psig
!

1

Te . t. I t er.ac : ' c set:bl y,

1 _w - voltu . s q ., a araps
2 _,_j,f , 7 '/cits _ j se; amps
3 ___2_y e i v .0 t s / >! a e amnsc

7 __ _ _ _ _ v r 1 t. : <7,f/ q anps
8 ,!ts / 7,e zj_1,t, anps'

') vc :' t ? / 7 jf/;. . ampo
. . . . . . . . . . . . . . . - ... - .-,-,.,-=.,u...= . a.a , ,

,

1

Timc jd. 'iY 1:ours {.v g .

Char.bt r Er.vironments: TeIcperaturc /t/- / 4 / /4[C |
.

1Prescure _J . j psig '

Te <- t- I t eras : Accombly

1 _J,1,, t vo'.tn , > g; amps
2 ;ss volts < g /i amps>

+ - - - -
3 ~.s .a.-.voltu / ,); f ampa.:

7 volts s 7 f_jng_ artpr.$
- 8 volt's p h y.a ampc

9 _, volts /7 4 //..r amps
.,

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

Remarks: , _ _ _ .
_ _. . . _ _ . . . . .. . Pecorded by_g/, -

/ f
. . _ . . . . ._ .- = - .- Witnesred by -y

_. . .. -.- ..- .- - -.. - -.- -- - -of 3 3 ._Sheet NO. 9
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H
uate 1/-i-24

DATA SHEET--ACCIDENT SIMULATION
BP3 CONNECTOR ASSEMDLIES: 1, 2, 3, 7, 8, 9

Time O f V'I hours To tr) I.

Chamber Environments: Temperaturo /4y/tf./n C

Prescure 14.,o psig
.

Test Items: A n sc.T.bly

1 2 ro. 3 Volts e 4 y to amps

2 1 t r,, 7_ volts .&9s& amps
3 y ,4 volts j, oft, ampn
7 volts /7. f/n a amps
8 volts /s.7//7 3 amps

9 volts /ff//p/ amps

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

Tima 0:f 6 houru To t jp,gmi,
Chanber Envircntents: Temperature (n e.f a C

Pressure 14, ,, psig,

'

Test I t er ; Ascombly

1 volts amps
2 / volts / amps .

'
3 volts amps'

7 volts n,q /n.1 amps
8 y volts f or,/n,a amps
9 / volts / 7,4//t,.c ampn

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

Time /< 0 0 hours

Chamber Environments: Temperature f u. /ve-in C
,

Pressure /4,o psig

To s t. I t e.ms : Isscombly
] 'l r o . L volts 494, ampn

2 2f47 volts , t p %~ ampni

3 149 4 volts i , ,a s g ampo
7 volts ' amps, ,

8- / volts /
' ~

amps
9 / volts / amps

*
.. . . . . . _

y;
2nmark.s: Becorded by MJMHi~Lli/ i

_ Witnessed by O
Sheet No. Jo of 33__ _ _ _

,
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__

1 .m t e /. p
.

DATT S!!EET--T CCIDENT FIMULATION
tW3 CONNECTCkt ASSPMLIES : 1, 2, 3, 7, 8, L

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

Ti;r.c / ,' /0 rs
*

Ob snter Envi z o t.r ual:s : Teapo ra ture ]A r./qf
Pressure / f, o psig

*

Test Items: M:rembly

1 Ji g.5 voltr. ,9efg_, amps

2 , ),j,y. 7 volts , 90 04 arrps
? _Lf t, 4 volts /.;ill _ amps

._._.. _ volts a rr.ps

U / volts amps |
/ l

9 '_ _ volts amps i

i

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

T i rE ]; & _ hours

.

Cb ute r C'iv i r.. me- .m- 'l ompe ratu re /91 fe. A;t C

' Pressure J .o psig

Teut It e:n ; * A ul ,

_.lf)a __ volts , q gy9 anps )
'

''
. 14 +,7 volts ,994J. amps
1 _2.1,9.c _t01ts /, Of , amps
7

.
_ ,,vcits amps

'

._.; volto ___ amps
9 / voltu i amps

'

/
;.n- , n --- n a c, -

T.i n e _/_fg hours
i

o lCha:9 ct Envit.c. .Mt Terr pera ture /Ir-n t-o r _ C
Pressure /J psig

'

Tcat 1 t crea ; I-- :.ib y

i ._.9_LO J_.__.v o l t s 9 w f,_ amps

J ./ y,7 volts 9Pe3 amps

_],j y , ( ,,,vol t s / . o /Jr amps-

|
5 volts 3 amps

B volts _ amps-

9 volts -I amps
I

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

Her ark.t
, . _ , _ . . . _ ,_ Recorded b/g

- - - . . . - . . - .
Witnessed by -

of N U . - -
__ . . . . _ _ _ . . _

Sheet No. #/
t- --

j

VIII-27

I
____ _ _ .



-- __ __________

l

Date //- / - 7 9 e

DATA S!!P.1:T--ACCIDENT SIMULATION
Dr3 CONNI:CTCit ASSF.hdLIts: 1, 2, 3, 7, 8, 9

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

Timo /l40 hours
*

Chamber Environtrents: Tottpa ra ture laJ./Ar nJ C
Pressuro if psig

'

Test Items: Assembly i

1 2ro,s volts am amps

2 ) 49,7 volts 9yyo amps .

1

3 2iM volts j . 3 f2 i amps i

,
7 / volts / amps

i 1\
8 /. volts / amps

9 / volts / amps

Time //,'O hours

Chamber Environments: Temperature n J ./n n3 C
Pressurc 9. o psig

Test Items: Ascombly
1 2 n,, u volts 9 y19 amps

( i
2 2 4 4, e volts 9yyo amps j.

.

3 2 f y. , volta j.r,aj amps |

7 volts, , amps

8 f volts / amps .

9 / volts [ amps
/ j

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

Timo ? ? 00 hours

Chr.ber Envi ronne.ntu: Terrporature ifv.in in C
,

'

Pressure r, o psig'

Test Items: 1.ccombly

1 ) [ 0. ;, volts 4i fy ampst

2 2 s v. 7 volts yr/ #9 amps,

3 2 .t < . r volts /. of 2 / amps

7 / volts f * amps

8 I volts / amps -

volts / amps,/ -9t
~

- .

Recorded byI M -

+1 Sf -.<#-nm arks: y e pris! p (J<s ;

/gbeWitnessed.j_

of bN'Shee t. . No . .1.

VIII-28



_ _ _ _ _ _ _ _ _ _ _

|
I

|
1

1
i

Unte _!}. / ~ 7 y a

DATT S!!El:T--7CCIDENT DIMULATION
BI'3 CONNECTCR ASSEF.JLIES: 1, 2, 3, 7, 8, 9

1

Time 2 ' f ,, hours
*

Chamber Environtrunts: Temperature f 3 f u-im Ci

Pressure f.c psig
.

Test Items: Assembly i

1 2 f c. t volts uesv amps I

2 1 f y.) volts .py6 amps t

3 2 4 <, volts / , t , i t._ amps
7 volts / amps

'

8 .._ volts 'i amps
9 _ volts amps

_

._

Time ;> o hours
Chamber Environments: 'Iemperature , ; . f. . f , _ C

Pressure ? 3 psig

Test Items: Aacombly I

1 2 2 s.I volts a s s '/ amps
-

,

2 21 Y 7 volts , y yf 7 amps .

13 ; 4 <r volts /. c/ 2 / amps i

7 volts-
! amps

B volts amps
9 . volts amps

- -- - . ..- - - =. -- ,,,,
. _ . _ ,

|
Time -|4o hourss

oCha:.ber Envi ronnentu: Ten'pe ra ture 2. / ; .r .s sC i,
"

Prcscure 70 psig

Test Items: Assembly
1 .: .1 ,a volts . cr .r r 0 amps
2 ; a y. 7 volts . y (py amps
3 ) f 9 :, volts /. o/ 34 amps
7 volts amps

8 ! volts amps
1( 9 i volts ! amps

.

nonarks: Recorcled b 4pT'/ o

Witnessedby/[>mr).

_ _ _ .. . . . - Sheet No. 1 of h5.5
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--. - .. - . . - - .- ~ - . - . . . - . - . . . . - . . - - - - . - . _ - . . . ~ . - _ =-

i

!

nsate - ' ~' 9
'

DATA S!!EMT--ACCIDENT SIMULATION
.

;

Dr3 CONNECTCit ASSEMLIES: 1, 2, 3, 7, 8, 9
.- .. . . . . . . . . . . . . _ . . , . -

Timo J / ro hours.

UChamber Environtrents: Terr.pa ra ture /s f.igy.f,y C
' ^

Pressure 7. o psig
' *

Test Items: Ascombly
1 jr;,3 volts .? 44i ampsm

2 3 n.g volts ,:r e d e amps

3 J f y,6 volts /. 0 /3 p amps

7 I volts i amps

8 / volts / amps

9 / volts' I amps

.

Time */.' o u hours
Chamber Environments: Temperature ,a..a .. s C

.

Pressure 7> psig

j Test Items: Ascombly
3

1 .> r3 volts .eo47 amps

2 2 4 y.7 volts ,Gpn amps .

3 ;# y.c volts 1.e nJ amps

7 | volts I amps

8 / volts / amps
l

. 9 volts I amps

_. . _ _ _ _ _ _ _ _ _ _ _ . _

2

Tirte _~t i io hours
1

I Chan.ber Environnents: Terrporature n) /e 7.ia C
\

; Pressure 6,( psig i
*

Test Items: Accombly
1 > cy. n volts .o e4a amps'

2 240.7 volts ,#dJA amps

3 |N f,( volts 1. of.t , amps

7 volts ' amps

i 8 volts amps
-

( 9 volta amps

Henarks llocorded by f#f/ir_h d2;
Witnessed b[ [ M I )

-% y3,)of
.

_ _, ,
Sheet. No. ' ;

'

VIII-30
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.

Unte .

DATA S!!EET--bCCIDENT SIMULATION
DP3 CONNECTCH ASSE!.JLIES : 1, 2, 3, 7, 8, 9

.-

Time @c3 hours
*

Chamber Enviror.munts: Ten.po ra ture w .in-fa. C

Pressure Fc psig
.

Test Items: Assembly
1 2ro,3 volts . O e y rf amps
2 a v f.y volts , e p 40 amps
3 2 y y. , volts /. o n amps
7 / volts / amps;

'

8 [ volts [- amps
9 / volts [ amps

Time 7tf o hours

Chamber Environments: Temperature /n f,r- fu __ C
Pressure ci psig

Test Items: Ascombly
1 d io. a volts 9 r/9 amps
2 444./ volts . cr e v p amps .

3 2 f V. ( volts f.g f n amps
7 | volts i amps (
8 f volts / |amps
9 / volts / amps

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

__

Tirre 3!40 hours
Chamber Environtmnts: Temperature n4 - n,r- / o r C

.

*

Pressurc 5.r psig

Test Items: Ar.sombly
1 2 f0.L volts 9947 amps

2 21/.7 volts . q c/ F P amps
3 2 y y. volts f of n amps
7 voltsi ampsi

*

8 l volts I amps

( 9 / volts / amps
.

Herarks: Recorded by' t/fdd)

y[/iviWitnecsed.

Sheet No. ! of bM
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.

|

L) ate ;i '; e

DATA Sitr.1:T--ACCIDENT SIMULATION
Bl'3 CONNI:CTCit ASSU'JLIES : 1, 2, 3, 7, 8, 9.

-. 7.._.._, . . . . . _ . _ _ _ __ __

Timo 4c o, . hours

Chamber Environrnents: Temperature i c,i.<[2 i;3 C

Pressure y,L psig
.

Test Items: Assembly

1 J ro.L volts ,fyf7 amps

2 2yy7 volts , e p q z, amps

3 24y7 volta f _f w amps,

7 volts i amps,

8 volts / amps

9 l volts f amps

Time f c /o hours

Chamber Environments: Temperature fy4.o.u C

Pressure 3, r psig

Test Items: Assembly
1 3ns volts . cr y a s amps

(
2 7 a v . r/ volts .c/t/7 amps -

3 2 41 F volts 1. c r 3 u amps

7 i volts amps,

8 ! volts amps .

9 / volta / amps

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

Tirre 4: to hours

Chamber Environrrntc: Ten porature lui le)-sa r C
* ,

Pressure d .4 psig

Test Items: Ansembly
1 lso,i volts 40(s amps

2 299 9 volts 9 4 e, e amps

3 2 4 4,e volts i. of n- amps

7 volts ' amps
.

O volts amps

9 / volts f amps
,

.

Itcru rk s : Recorded byu6[// M <,[AI

Witnecacd bk /k,I,u f
Sheet No. /' df 33
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- _ _ _ _ _ _

1)(10 c // - / f e7

DATA S!!EET--ACCIDENT SIMULATION
Di'3 CONNI:CTCR ASSEMLIES : 1, 2, 3, 7, 8, 9

__

|
- . . - . . _ _ _ . . . . . . . . . _ _ . _ _ , _ _ _ . _ . , , , _

Timo 4yn hours )
*

Chamber Environtrunts: Temperature fu.,u.mg C

Pressure 34 psig
.

Test Items: Ascombly
|

1 A co.1 volts . cr a f t amps

2 2 4 4. A volts ,9quf amps
1

3 2f,, volts j . o n c- amps J

7 / volta / amps |
g

8 / volts / amps
i 1

'
9 volts amps

.

Time 4'40 hours
UChamber Environment.s: Temperature lu4 m H a C

Pressure 3.L psig

|Tout Items: A.scombly

1 volts . y 4 s'4 amps. < , , .

\
2 447 volts 4,v. amps .

3 a44a volts f . c i n- amps

l7 ; volts e amps

8 f volts / amps

9 f volts amps

. , _ . . . . , , _ _ . .. _ _,.. _ __ ____ _ _ _ _ _ __

Tiro 4:x 0 hours

Cha.ber Environnents: Terrporature 4 .1., A C

Prescure 3.f psig

Test Items: 1.csembly

1 . ; volts 44 .f 4 amps

2 447 volts 44o amps

3 ,44 volts i air cmps.,

7 volts amps,

e 1

8 volts amps'

9 volts f amps(
.

Iten1rkn: Recordcd byint//r;-/z/m
Wit.riosacd bi kNe ._

Sheet. No. i, of 33
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. . - - - . . . = _ - _ . - ~ , . .- - . . - .-. .

,

!

|

Date | | - I - I -r *

DATA S!!T.l'T--ACCIDENT SIMULATION
DP3 CONNI'CT0lt ASSP.61 LIES : 1, 2, 3, 7, 8, 9

. . - .

Timo p.en hours |
Chamber Environments: Ten.pe ra ture tuv./u3-ra. C *

Pressure 53 psig |

l

Test Items: Assembly *

1 2 ro. t volts .yert amps

2 3 4 v. 3 volts , r9 ## emps

3 >ff.i- volts / of u amps

7 | volts amps( 'i
8 I volts i amps

I volts [9 amps

Time f , to hours

Chamber Environments: Temperature n / > OA C

Pressure f. L psig

Test Items: Ascombly
1 23.a volts ,9& amps

i

2 2 l + '2 volts . o.r amps .

3 j ., i , y volts /. ;,# 2 amps

7 i volts , amps

8 / volts / amps
9 / volts / amps

,

---- 2 - ~m_.- -

_____.m_

Time f 10 hours
Cha.-bor Environments: Terrporature /04-/v3tu3 C

\ .
*

Pressure 3. 2- psig

Test Items: Acccmbly
1 2s o. / volts 9 vro amps

2 24y1 _ volts '9Yh amps

3 2 f. i volts / . o ru amps
'

j 7 | volts / ' amps

8 f volts _ / amps -

9 l volta I|

amps.

I w

.

Returkc: Recorded by w.2/ /.I L
Witnessed b ,_

Shoct No. , / W I5

|

VIII-34
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1)a te < e

DATT. S!!EST--? CCIDENT SIMULATION
BP3 CONNECTOR ASSE!.JLIES: 1, 2, 3, 7, 8, 9

f Time ( .h hours
*

Chamber Environrents: Ton.pe ra ture <0 M r/s C
Pressure 7,7 psig

,

.

Test Items: Ascombly
1 2 n.1 velts . t 941r amps

2 2//7 volts .4yur amps

3 2 y f f volts ,,u, q amps
7 / volts # amps

8 / volts / amps

9 _ volts / amps

Time r: 4 hours

Chamber Environments: Temperature uz son-in.C
Pressure 7./ psig

Test Items: Accombly
,,

' I

1 2 ro. 3 volts ,ever amps
'

\
2 399.) _ volts , t9 3 amps0 .

3 2 4 v.1 volts i,u n t amps
! 7 f volts i amps |

8' / volts / amps .

9 l volts [ amps

_ _ _ _ _ _ . . _ . _ . _ , , . _ _ _ _ _ _ ___
_

Tirre e. n hours
Cha:.bor Environnent c: Temperature , n.m fa C

*. *
Pressure 3.s psig

;

t Test Items: 7.cccmbly
1 2 3o t volts . e v 4, amps

2 2 f y.1 volts 89M/ amps

3 i f 4.r volts 1,913 4 amps

volts amps'7 '

"

volts amps8 i

9 I volts' i amps(
| -

..

Itemrkn: Recorded by h u//. 3 6 h
Witnessed by N t)N % )

,

ofN(i.

.

Shoct No. sv'

VIII-35
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1

|t)a t.c //-/- 7 9 >

1

DATA S!! RET--ACCIDENT SIMUL 7sTION '

BI'3 CONNECTOR ASSE.k.JLIES : 1, 2, 3, 7, 8, 9
=

_

Time c co hours
oChamber Environrents: Ten.pa ra ture i s t./n.t u C

-

Pressure f. e o psig

Test Items: Ascombly

1 ?32 3 volts 479 amps
2 .f, volts srJ 9 amps
3 .e<, volts f ,A amps
7 i volts I amps4

8 volts f amps_

9 volts i' amps

._

Time GJ2o hours
Chamber Environments: Temperature <_i.n,r-ror C

Pressurc 7.f o psig

Test Items: As c o.T.bly

1 o iv, t. volts 9 t s 'o amps
2 avr3 volts . r t yl amps .

3 2 / r. 7 volts _f. vin amps
7 / volta / amps
8 / volts / amps

! 9 / volts ampsI

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

- __ -

__

Tine 6 ' /o hours

Chanbcr Environnents: Terperature n i - is , . , C
*,

Preocurc 9 . t- psig
,

|

| Tect Items: Acsembly
1 aiva voltu 4449 amps

2 24 y y volta 40 v / amps

3 349 7 volts i.o')r amps

7 volts amps
'

8 voltn araps

i 9 volto a nips
.

ENNrkn: REcorcled byM/MM,_ , _ _ ,

_ Witnecaed by , ,

_4 '
_ __ Shuct 1:o. !i ' of
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pate // / - / y

DATA Stir.ET--ACCIDENT SIMULATION
Br3 CONNECTCH ASSEMJLIES: 1, 2, 3, 7, 8, 9

c.._, . f .....---
_ . . . . . . . . . _ _ . _ . -

Time . _ . _ , _ _ _
_

7 .' co hours
Chamber Environments: Temperature en. v s. 9 9 C

Pressure 14 psig
.

Test Items: Accombly
1 2n. s volts 9d4 amps
2 ,?fr.) volts ;p74 amps
3 y 4 y,f volts , uf3 amps

-

7 / volts, , amps
i n

8
_. / volts / amps

9 / volts [ amps

__

__

Time 72 3 hours
Chamber Environments: Temperature . . o .* - < s ; C

Pressure / psig

Test Items: Assom.bly

1 2 t s.3 volts esa-2 amps'
\

2 749./ volts .0v79 amps l

|
.

3 la v J volts /.o a 4.1 amps
7 i volts , amps
8 / volts / amps
9 / volts / amps

.- .a_- , , .n,--- - - -
. _ . _ _ , , , _

Tine
7.'40 hours |

|Chan.bor Environnents: Temperature 79 f e- cr y C

Pressure f., psig

Test Itema: Annembly
1 2 A.3 volts ,yyv1 amps
2 2 + y ., volts . nya amps
3 2g7 volts /.s v r amps

|7 i volts , amps '

'

8 / volts / amps
i 9 volts /

.
amps

Het mrk c :
_ _ _ _ Recorded byf [ /l4, _ _ ,

,
_ Witnessed by [ d ,_ )

- Sheet No. "2. ) of h3
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- .. . .- . _ . - _ .- . . . . _ _ - _ . - . _ _ _ . - - _ - - --

;

*
,

t

Date //-/-19,

,

DATA S!!T;ET--ACCIDENT SIMULATION
Dl'3 CONN!!CTCR AtiSEMJLIES : 1, 2, 3, 7,8,9

,

F

Time f/ /fo houru .
;

Chamber Environments: 'fempe ra tu re ej re va C
:

Pressure f. ; psig
,

Test Items: Assembly
1 :ca volts .<,ya amps

2 27J volts . f , 7v amps
3 J < 1, volts f ur amps

,

t ; 7 i volts . amps
'

8 / volts f amps
# I9 volts amps

.

Time es t o hours '

Chamber Environments: Temperaturc 7; U 01 C
,

Pressure a.4 psig

Teut Items: Ascombly -

1 2 57) . L volts , ;< a a 3 amps
(

2 249.# volts ,Js4 / amps .

3 I f t .1 volts / ; ,1 y amps,
!

7 : volta e amps
8 / volts / amps .

,

9 / volts I amps

. _ . . . _ _ _ . _ _ _ _ _ _ _ _ _

_ . _ , _
_ _ _

Time 9 40 hours

i. Cha.ber Environnents: Teroperature 47-0 -77 C
\ , .

Pressuro psig

Test Items: 7.nsembly
i 1 I 2r93 volts , 0 e< 4 9 amps

2 2e41 volts 99F3 amps

3 2 rro volts /,c 3 4 ' amps !

7 volts 1 amps -

.,

8 volts / amps

k( ''

9 volts / amps '
,

.

s

[ nonarkn; Recorded byt/ d d .
! Witnessed'by M z /.

,, Shoot No. At of

VIII-38
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l

.

pate n -1 - 7 4,

DATA S!!!'ET--ACCIDENT SIMULATION
BI''3 CO!!!;UCTClt .TSSUNJLIES : 1, 2, 3, 7,8,9

. . _ . . . . . _ _ -

Timo 9.'00 houru
* Chamber Environtrents : Tcitpe ra tu rc 9f 94- e r C

Pressure o.o psig
*

Test Items: Assembly

1 2;>3 volts sy47 amps

2 74/7 volts 9svg amps

3 2<s volts ia 34 amps

7 volts ampsi <

s
1

8 / volts ) amps

9 / volts / amps

Time 7 ' z. 0 hours

Chamber Environments: Temperaturo yi- H. s v C

Pressure o-a poig

Test Items: Assembly

1 O a volts .s>|1 amps

2 lay J volts .vsf, amps -

3 21i,f_ volts ;,y amps

7 / volts | amps

8 / volts f amps -

volts I9 I amps

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

Tirro a 40 hours

Chan.ber Environnonts: Terrpora ture W N - 9)- C,

. *

Pressure c.o psig

Tout Items: 1.ccembly
1 I ?;J.k volts 4s4 4 amps

2 24/ 7 volts 47 r ) amps

3 2|J e volts i. s J ?/ amps'

7 I volts amps
i'

8 | volts | araps
( I
i., 9 1 volta J

*

amps,

,

Itcuarko : Itecorded by;fh/Td
, _,, _

Witnecned b k da ] |

Sheet flo. -2. ob i ' |
|
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.

|

t)a t e ij,

DATA S!!T'.UT-- ACCIDENT S IMt.'I.ATION
Di'3 CONSUCTCit ASSIT.JLIES : 1, 2, 3, 7, 8, 9

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

._

Time /0 'po hours

Chamber Enviror.rcents : Terr.pe ra tu re // 13 /3 C

Presuurc -) . r a psig
.

Test Items: Assembly
1 2>T.J volts e9yff amps

2 2198 volts . '/ 9f D amps

3 Jff. L volts 1. tJ f 0 amps

7 N volts amps

8 vo amps

9 volts amps
,

Time /o. in hours
Chamber Environments: Temperature 72 // k f/ A C

Pressure psig

Test Items: Assembly
#

t -hl . ~$ volts c19'l4 amps1

C'i5i artps2 149,'7 volts I .

3 IS 4. C/ volts / . c. 3 5 'i amps
7 'wolts amps

8 vol'ts amps -

9 volts amps

-.- - . _ . _ _ . - - _m ______ -

Tirte '0 ' VC hours
Chanber 1:nvi ronnents: Terrporature 94[n /9 Y C3

'' ' preasure psig-

Test Items: 1.s::cmbly

1 t l'-/C A volta c Y'/'f 7 amps

2 F/'/ L volts , V 7 3'l amps

3 h y., 5' vol t s /<( W L amps

7 volts ' amps ,

8- volts amps
,

2 *

9 volts amps
,

-

g

C
tiern rk n : Itecorded byjg/ter

.-

m.w
, . _ , , _ . _ _

i Witnocned b'j SD
Shee t. t:o. <j of 73

,

t

|

|
|
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_ -________-.

DATA SHEET--ACCIDENT SIMULAT10N
BF3 CON';ECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9 -

7 'tDato

_ _ _

T1:r.e // f of hours
Chan.bar I.nvironments : Tenipera tur e ,[d@hy C0

.

Pressure - paig

Test I t e r..c : A:,s enbly
.

1 . W.' s 3 volts j'/4 7 +uaps

2 JL/7 G__ volts //'/f/ amps
3 J W ,h' vol ts ,/.,( 3 f/ amos

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

71mc j/ / C- hours
Cl.cn>t er f r',110nnent c : Temperaterc '/O,/' e h_UC

Pressure p.;1 g

Tent I cen:,: Asnenhly

1 _bO, f volto , '/ '/'/ /u an pn
'

2 ,3'f'/,/ volts ,, y'/ 81'>_ amps
3 -2 5'(f_'f _ c1 Ls ,/dM. anpa

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

J [','{L
Time hourc

j A[9LCCha:-hc r En''iromt.on L r : Temperatur<-

Pressur e - --- pn ig

Tert I te:,c : Abser blya
'

Ec . 3 v a) r. < liYS' emps2

2 . 34h 7 vol t n ,u'j,3 '7'I amps
3 ,j $'/. ],., w1 Ln _]2 3 3 '/ arc.psc

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

Tire ,,f(y'c _hourc
Chamber Environments: Tar:pe r:.t ure _.[f/P/ d C

Practure psig

Test It c r.n : Assembl;

1 .2bl e $ 'l t s a'/9 k amps
2 .',1 Yh '7 volts , / 7 7'I, amps'

3 h y,j__ volts h r$3$ amps-

- _ _ .
__.,

.

.- .
Femarhs: Recorded by ^ f hr<.2%_.___ _ _.._ _ __ . .

, - .;

Witneased by _) y)iv_ . _ _ . . . . . _ . _ . . . . . _ . . _ _

. _ . . . . . . . . . _ . _ . . . . . Sheet No. I '/ o f 33 _
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DI,'I A 311EET--ACCIDENT SIMULAT10t; Da te t' //#'

BF3 CON 14ECTOR ASSEMBLIES: 1, . 2 , 3, 7, 8, 9
. _

| Tire | "l', Au hours
Chamber Environ.w nta: Temperature 9 0 [90 / 90 C

Prensure psig
*

Tout I te:as : Asscr.bly

1 351'c3 volts s "f7 4 '7 amps '

2 24h 7 volts ,9Wo amps
? ",2 W, 9 volts l,o'$$Y amps

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

Ti r.ie / 3 '. Liv hours

char.:ber Inva ronmants ? Temperature TrY/TV/FI C
Prossure psig

'# n t Items: As ser.ibly

1 ,.gc. 3 volts vi7YE' amps '

[. 2 .W 9, 'l volts ,9 MV amps
3 _)9/, C/ volts /,0340 amps i

P

. . . . . . .. . _ . . _ . _ . _ ,
;

Time / 3 | c< hou:;c

Chanber Envirc.,r.onte: Temperaturc 71/ff[MC '

Pressure - psig

| Ten t I t e:n.s : Asacmbly
'

i 1 1r, 'A volts c'/748' amps
2 #f9, '7 volts ,97'7P' amps

.
3 154, 9 volt s _ /,03 3'/ ampc

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

_. _ _.._

Tirm _,,],,3 ' le hours !.Q r si *

Chaeber r:avironments: Temperaturc //57/57 C c'*'

f 7 5
'

n/rprecsure --_-. psig
.

Test Items: As semid y ;,

1 )$~O,A volte //75'l amps
,

,C7SD amps2 74'7,7 volts 1

3 2S%C' volta / e O Ti'/ amps/ .

._ ,

.. o .

Remarkc: Recorded by . b t? m u k
~

1. . - -

Witnersed b h D-- - ._ _ . _ __ _-

| ' Sheet No. h"~ of .37.3 __,. - _

1

e
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DATA SHEET--ACCIDENT SIMULATION
BF3 CONNECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9 - -_// -Date / /

Time f37 % hours-

Chamber Environments: Temperature 5/ 7[f7[ffC
Pressure psig,

Test Items: Assembly
1 N Ce~$_ volts c77S'C,

amps
2 3 F/, b vol t s _ , /9PC amps
3 _394e / volts /,OF37 amps

~
.

.__- ,.

Time fYiCd hours
Chamber Environments: Temperature R'S'[SL/St- C

Pressure -- psig
_

Test Items: Assembly

1 3 9e A volts , / 7'/ 7 amr. 4
2 _.A49 < 7 volts C9'7'/ amps/_ e

3 _2We #/ volts / < 0 3'/ 0 amps
_. -- _. . _ _ _ . . _ _ _ _ . . ,

_ .._.. _ . _ . .

Ti'r.c /47 iA C hours
Chamber Envi:.onments: Temperature FI,/s;r /f/f C

Pressure psig

Tcr,t Ite:as: Assembly
1 Ecc A volts ."/7 V / arOs

C

2 34 % 'l vo)ts a g/ g ampsr

3 h%#/ volta , M "i3y amps
. . - . , . . _ _ _~ . , - -

-. _n __ ._n.w._,,.

Time /(/ ! t/O hours
Chamber Environments: Temperature h h ii /S T C

Pressure psig

Test Items: Assembly
1 mWC. 3 volts a99 Q amps

'

2 39?dl volta e /9'79 amps#

3 .2'5% / volts /.03 37 ampa#
.

_ . . . _ _ . .

?~

Remarks:
. F.eccrded by,, - d%@

w
_ . . . _ . Witnessed by ( 7[ y %''~

.

_ , _ . Sheet No. 3/b of N_. _. _._._
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Di.TA 5HEET- ACCIDENT SIMULAYIOS Datc'.*//~4/97''LF4 CCNUECTOR ASSEMBLIES: 1, 2, 3, 7, 3, 9 - "'

_ , _ _ . , . ; .- . . - - . . ,_ __ _ . _ , _ . _ _ , _ _ ____ _

T ) : .e l'-T7 tt hours
Ch art . Envi ronn.e n t s : Temperature 'i$'[SE/M C

Pressure _pcig -

Te :t t t e. ." : 7.ssembly
1 h 0e3_ volts ,77N' cmps -

2 3 47 < '7 volts , C/95C cmpr

3 35''/ e #I volts 1, 03 9 / amps

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

Time j $~' %C_ hours
Chnnbar En'nronnnts: Temperature D hf[1 C

Pressure
_

- psig

Test 'I t e mn : Assembly

1 'lic, % volts a79 Q amps
2 M 9, le volts , 7''I 7 / amps#

'

3 h % r],, vol ts ,[, CJ3 3'/ c.mpr

. . _ . _ . . - . -

__ _ . . . .

Tir .> j 5~| 'l0 h our.1

73./83fE1CChmt.w r F nv i r r nme n t.c : Tenperature

Precr,ure paig

Test 1 r. cms : resenbly

] 1 % %. volts * / 75''/_ arapc#

2 347 d Volts _ _c'/977 amps
3 15 % i volts l_,03YC amps

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

NT i . ie _jp'e hourc

C C'b' | |Chr.ber Envir ona, ento : Temperature 83 i) V1 C &

| 1' pressure psig

|Test Itens: Assembly ,

1 ,.7'iC'e L volts ,775''[ amps I

2 :W 9. (< volts ,,995Q amps
#

3 M%/ volts / , OWO amps
,

-~ - - _ _ . ._ .__

|

| Remark 3: . . _ _ . _ . . . _ _._
Pecorded by v c3

LT -1

_ . _ _ _ . . . _ . . . . . _ _
Witnesced by\J 3 v) N

' ' .3Sheet ho. 'A ~/ o f '
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BF3 CONNECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9 --" !7hDATA SHEET--ACCIDENT SIMUL /sTION Date "

T1me /Y,10 hours
Chamoer I;nvironments: Temperature Tl[5'l fS'l C

.

Pressure psig

Test Items: Asc2mbly
"

1 MC , 'h volta _s[liS amps
#

2 Jy 9, ~1 volts e l? ?C, amps
3 354,#/ volts / , 0 3p amps

- . . . - . . - - . . -
_ - = _ - _ . .

_

Time /lc . 40 hours
Chambar Environments: Temperat ur e TA[S' {l C

Pressure pcig

1Test I t er.c : Assembly
1 .N6. ") volts 9 W F" ampc
2 ) q>i, 7 volto _ Hj '7'1 cmps
3 _Agcg yai n g g g p amp 3

. . _ _ _ _ . _ . _ . . . . . . . .. . . . . . . . _ _ . . _.

Time ,_[7 cc hours
Chambcr Er.vironmentn: Tempercture ,_i,_Q ic C

Pre s sur c- _psig

Tert Items: Assembly
1 MSC, d u:J tr _,[l95 {_ amps

, # 975' amps2 349 ~/ ud tt /
W/, [/_ val Lu h03'lC ampo i3

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

'i j ue /7;40 hours

Chamber Environments: Temperc.ture ,[c,[X /tL_ C
Pressure

__
poig

Test Items: Assembly
1 A'it. A veits ,'( W F amps

2 , Jy?{J_ vcd ta //9'7C/_ amps
3 h%9 volts ,/3 jlC; ampsO.

.

--
'

remarks: Recorded by ,_- . O rs -p 's

_ _ _ _ . _
Witnessed by'v iN f-

w

Sheet No. dh of M ..
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_- . . - - .. - . . _ . - _. - - - _ ._ - . - . _ . . . . - .

I
1

!

'

DATA SIIEET--ACCIDENT SIMULATlON 2!dDate
BF3 CONNECTOR ASSEMBLIES: 1, 2 , 3, 7, 8, 9 ;

:.::.
~* ~-

-. 7__._.-.. ._ r. :, : .:= |
*

_

'. ime l'7 f 4 C hours
Chamber En"ironments: Temperature 78 M 79 C

*
Pressure - - _. psig

Tcst Itenc. Acccmbly
~

1 _'2TCi.I_ volts .C19 S~ z r.mps
2 _ '2.9 9 . 7 volts .9 q w amps

2 ,_7, i'f .i volts 1.c3 [[ amps4

.

-= . . . . _ . . . . - . _ .

Time /If 00 hours c.>2 f /
Chamber Environrento: Ten.pera ture */d -M 7 E C *

'Iressure psig ~I 7

Tect Irems: Assenbly

I i ,1-iU ,L volts #c G ampsli

(- 2 '2.49.1 volta 99R., amps

.] h ( volts # .m 4 / amps3

. . . . . _ . . _ _ . . _ _ _ . _ . _ .

I

Timo /W|AO'houra
! Chamber Envit or, . oni.:,: Terapo rature '*/'/ 77 ~1 f C

Pressure psig---

' 'e s t Itcu;: ?.1,c cmbl y.

, 2.'S3. 't _ volts . 9 Ci st* amps*

/ 2.Wi.1,, volts . % 7(L amps
3 2W. 'i_ volts l.0 W amps

'
. . - . - _ . - . ~ . - ~ . . . . . - ..

._ ___.n.,-

Tier N[40 hours
Char'bor rivirwants : Ttmperature ~7 7/// [7] C

Pressure psig

Te t Itens: M sombly

,MSCe /' volts ak9'I.Iampsi

, C #l / 7 amps2 _249,'T volts t

#
3 _,LS % 1 volts /,0340 amps .

. . _ . _.. _ -

[ e

, h#Remarks:. - . Recorded by,_ % i*: --
.

Witnessed by d M (- . . - . _ _

. .. --

Sheet No. Eof 2. )
_
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BP3 cot;NECTOR ASSEMBLIES: 1, 2, 3, 7, 8, 9 --4[lYDATA SHEET--ACCIDENT biMUGATION Date

.

-

Time f% 00 hours 77

' ha:nber Environments : Temperature '76[7i[76 C -C)YI
,

Pressure poig

Test Iteras : Assembly.

1 25'C. ( volts ,Y9'i6~ ampc

2 AI-/ 7e 7 volts ,cf ty 7r/ amps

3 25% V volts I , C 3'/ O amps

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

' ; :. - jf|,'20 bonre
:.h2mber Environments: Temperature jy n"-7 EC

Pressure _ptig
,

'*e c L * t c 'r.L : Assembly

1 2.S0.L. volts ")9 G amps
~

2 25C.b volts ,Q Q ampsi

3 Z 54.I volts la cWf n:rpa

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

/9740 hourcnime
n or,irr E.wirot.inents: Temperature ,',7][N C

Pressure " _psig

Te e, t It em., : Assembly

1 'MC/$ vclts a /9'i'/
#

ampn

2 3 '/ V, '7 volto _.d/ /'7 5' ampsC

3 J W,'7 volts / , (~) '/ /_ amps

-. .-- - _ _ _ _ -;

II&1's' . tue 3 C,' O C hovt.
,

ch,mber Environments: Temperaturc ~7T[N[Jh C
~ ' ' " #

Pressure - prij

Tect !tems: Assembly -

1 .4SE< A volta 4ii'iT amps"

/ !.#73'C' araps2 29'/c Ir volts
3 A'i4. 'l volts /403 Q anps'

__
- - -

.

D
N!% 4Remarkb: __._ Recorded by - 4

Witnessed by\

M o f _}j _Sheet No.

VIII-47
__ _. _ _



I

DATA SHEET--ACCIDENT SIMULATION Date 1 ]{f
BP3 CONNCCTOR ASSEMDLIES: 1, 2, 3, 7, 8, 9

T l ".e 20 7 .LC hours
Chambor Environments: Temperatere ~/ 3[7 J [7 3 O

C
*

Pressure poig

Tect Items: As s en,bl'j
*

1 M '~. $_ vcita , '/? 't'/ amps

2 349, / voltn ,'/9 % amps
3 A4, Y volts /,o/y amps

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

]hjj[7[C
C. ', '/ C liou r t.Time

]Cncmber Environmarits: TcN erature
Prensure psig

Ter:t Items: Annea.bly
c .

1 M (3 1 volto a l'75 A amps

2 _M'7,'/ iolt s _ g]9 79 ar.ps
. . ,

3 h t/ d vc]to 10'%f I ar.pc

///) // 7lj I. c( hoursTime.

Chamber Environmente: Ter.ipe ra tu r c 'fo[7o /Q C , , $-/,

Pleasure psig
__

Ter.t I teru;: M nembl y

1 ,p, A _ vol t.s .//W / ampb

2 Nic.~ / soltt ,'/9 7'/ amps

3 '6'g Y velts I 6>4/ ampsf

_. - . . _
= _ ..- .,.- .. -_

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

Time d I f M- hourn

~7/ /7c ['7/ CChamnet Environments: Temperature

Prersurc - psig

Test Items: Isssembly

1 ,_h'ic. A volts 'IYd ampsc

2 _R8l /, 6 volts ,9V6T ampsC

3 )$% 7 volts /.64C amps ,

Recorded by'_j_ O ^

~

%Remarks: ___ . . _ _

Witnessed by A M
_,

. --

3/ or.77Sheet No.

i
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NATA SHFET--ACCIDENT SIMUI.ATION Date ///// T/DP3 CONNLJTUR ASSLMBLIES: 1, 2, 3, 7, 8, 9

Tire 11/40 hours
chc rrL0r Erivironr.ent s Temperature 70/7c[7t C l

U
,

Pressure _,psig

Test ? tem: At c urr.oly
|

,

1 gG , A volts e '/h j amps

2 .W/, / volts '/9 7'/ amps
i

3 J 6 % '/ volts / , r. JT/ amps i
1

1. . _ . . . - . _ _ . _ , . . . _ . _
_ _ _ _ _ _ _ , _ _ ,_ l

///.2 f 7'[/A3 | t C hours:a-

Cn .. '. f.nvi r c r.me r.t s : Temperature "/C /?e/ 71
U
C

O l.: <-)-.Y
.

Fressure - psig

Tent ' t t. :ne : Assu$ly

1 2 5 0, "f volts 776 6, an.ps

Q 2 ,,(y L { volts ,7/S 1 arps
*

j J _25 % 1. volts /,O'> h anp;
#

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

. . . . _ . . . l

|
Tir.o 1.l | ./c; hour s

|

Ch: :.h u r En*/ il onT ent s : Temperature b'//05'[M/ |C

Pressure psig l
"

Test T Lerar Ascombly
. 'I / 71C

1 3'fg 4 volts amps

2 MP3, la volts _ ,C 9W amps/

3 A'i4. #1 volts / , O'$ W amps
.,

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

, , .

. _ ,

'.1 me 22 *, 'tO hours
C1 arar r Fm'' onments : Temperaturc [p#//P/[d C

Pressure 'psig-

Test Items: Assembly

|1 28ro , 'i volts _ //W/ amt s

? 349,'/ volts ,775-C/ amps
'

~; ''2'5% / volts J.,0~D S' ampsC

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

.

'F
9erarPs: .. _ _ _ _ _ Recorded by ' 3 %
_ . _ . . _ _ _ ._ Witnessed by - M

_ . _ . _. . . _ . . Sheet No. M of N_
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!

j ;/, f f;DATA SliELT--ACCIDEN*I SIMULATION 93+e
DPJ CONNECTOR I.SSEMBLIES: 1, 2, 3, 7, B, 9 ,

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

T2:re M3% oc hours
Chene.er Lav: rontr.csst.c : Temperature $f[(.'//M/ C I/[J/79

psig .,7 f /Pressure ~ *

Test Items: Assembly

1 35'C ,'i volts s kIII *amps

2 2Y/. 7 volts ,VVY'/ amps
3 2 Sf. O volts /,0339 amps '

_ . . _ . . . . . _ . . . . . _ . . .____ , _ .;

Ti rm. _.2 3 | 2 C hours
Cht-n.ber Envirce:rc.r,t.s : Temperature [JI/6Y[O*i C

Pressure - psig

'I c r. t It er : Ae scmt,1 y *

1 .l'it , / velts , /'i f / amps i
"

f 2 J W "/ volts ,./9 S Y amps#

4

3 M% 't volts la OM Y a,"ps,

-
|

I

( . _ .. . _ _ _ . .

<j ; . n 2 3 |'fC hours.

Cl.a nt . r En. i: arcents: Temperature (/>[/4/66 C !

Pressure psig~

Tee.t T t enw - Asrembly
.f991 amps1 .Q$re , $ volts

" /
2 34 9. ~7 volts /lD T amps j,

3 l#N,T volts / ,OW7 amps

__ .. . . . . . , _ _ _ _ _ _ _ _ , . , . . , . . . .

01:re 2W Cf hours I

CI'.a rt a t Enva rc.n .ents : Terrperature (.W[OV/M C
Pressure psig

,

Tert It eme. : Assembly
~

volts,gf,j'N3
-

,

1 350. $ amps

2 ]4C/ .~/ rolts s'!9 I T' amps

3 'AW, Ci volts j.,03$Y amps
,

g- .- _ __ .. . . .

?- .

I:emerks: _ ._ Recorded by _ dNw _ ,

Witneasedb[,b.b,.
. . . . . ~ . . . . . . _

Sheet No. 33 of k_1 )__ _ . _ _ , _ _
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BF 3 CONNECTOR ACCIDENT TEST FROFILE Of NOVEMBER 1 & 2. 1979.
N
LA

1

s-e
M
M
>

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ ^ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ ______



10/26/79
Test Procedures

Browns Ferry, Unit 3, Connectors

Accident Simulation
.

Objective:

These procedures describe the functional processes to

achieve the accident-simulation tests of Browns Ferry Unit 3

Bendix connectors in accordance with the (effective revision
of) " Connector Assembly Test Plan for Browns Ferry, Unit 3,
Connectors."

Aeparatus:

The simulation apparatus consists of a steam autoclave

and pressure generation system (principally the boiler,

accumulator, test chamber, and pressure regulators / throttles),

stecm or temperature conditioning equipment (principally the
external strip heaters, and an inline superheater), and the

connector-assemblies electrical loading and diagnostic
equipment.

Associated with the simulation apparatus are the various

diagnostic equipment such as pressure gauges, the rmoc ou ple s ,

data acquisition system (data logger), and the like.
Personnel and Function:

To accomplish the siiaulation test, up to five functional
operations must be manned. The initial test phases require

.

five individuals; later during the quasi steady-state test
. Phases fewer _ people are required, but never less than two

individuals.

VIII-53-.
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The test coordinator _ directs all operations based on

the real-time data compared with the desired test profiles.
*

The environments _ regulator performs all adjustments

of pressure regulators, superheater, throttle valves, and ,

the like as directed by the test coordinator.

The connector assemblies loader performs all

electrical loading and diagnostics of the connector

assemblies as directed by the test coordinator.

The data taker records the various data derived

from the environments monitors and other data as

necessary.

The generalist provides backup support as required

or as directed by the test coorindator.

Exter nal Str ip lleaters :

These have two functions and modes of operation.

First, to achieve an elevated chamber temperature prior

to the accident-simulation test, and second, to control

the long-term temperature rampdown of approximately .-2*C/ hour .

To achieve the elevated chamber temperature, the

strip heaters are energized (in advance of the simulation

test) for approximately 12 minutes, until the exterior skin

thermocouple reaches about 70*C. The strip heaters are then

deenergized and the. test chamber is allowed to equilibrate
*

for about 1 hour (or as necessary) until the interior

selected thermocouple (s) reach 60-80*C.
.

Second, to control the temperature rampdown (after

the steam phase), the strip heaters are periodically

VIII-54
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energized (10-60 seconds) as required to follow the desired

temperature profile. (Empirically, 10 seconds results in.

approximately a 1*C temperature rise.)
.

Boiler / Accumulator:

The accumulators are brought to approximately 150 psig

in advance of the accident test in accordance with established
safe operation procedures (SOP) and the valving is similarly

lined-up preparatory to steam delivery to the test chamber

according to the SOP.

Electrical Loading of the Connector Assemblies:

In accordance with the test plan, the 250-vDC connector

assemblies will be energized throughout the entire accident

test and the 480-VAC connector assemblies will be energized

only during the first 5 minutes, between minutes 15 and 18,

and between minutes 57 and 60.

For at least 5 minutes prior to the accident test

initiation, all electrical loads will be applied to the
,

connector assemblies to provide baseline data. The

electrical loading during the test is according to the
schedule described above.

In-Line Superheater:

The 20 kilowatt in-line superheater provides initial

surge and quasi-steady-state superheat to the incoming,

steam.
.

Prior to test start, the superheater is energized-

VIII-55.
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and its controller set at 400+ C (with a continuous
flow of steam through it). The superheater is allowed

.

to reach the desired temperature and to equilibrate as
necessary. -

During the test, the controller /superheater is manually
adjusted as directed by the test coordinator to follow the
desired temperature profile.

Accident Test Sequence:

The test coordinator will use the attached (appendix)

test sequence sheets to achieve the test profile. These

provide desired time / temperature / pressure / heaters / loading
signatures. Based on these sequence sheets, he will direct

the personnel to make necessary adjustments in the control
apparatus. They also serve as a checklist to sequence
operations prior to the start of the accident test.

Data Retrieval and Records

Chamber environment and connector-assemblics loading data

will be periodically recorded on data logger printou.ts, strip
charts, and/or data sheets as appropriate. During the early

test phase, data will be recorded frequently (e.g., every

20-60 seconds). Later in the test the recording frequency
will be adjusted to reflect the qu'si-steady-state test
aspects; the appropriate data will be recorded at least

.

hourly.

.
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10/26/79

Appendix -- Pre-Accident Test Checklist

,

1. Desired elevated chamber temperature has been'

accomplished.

''//7I MWDate/ Time

2. Boiler / accumulators at working pressures and valving
'

lineup completed. k}7'~lo <

Date/ Time / DEf5

v 3. In-line superheater is at desired temperature with
steam flow.

'

Date/ Time ' Y) zg iT

4. Electrical loading of the connector assemblies
is completed and baseline data taken.

Date/ Time [o . f Qt; * $ A3 , 5 7

L 5. All support staff in place to accomplish test.

Date/ Time [7 E g $yC

L 6. All prepared to initialize data loggers a'nd data
time intervals.

' 7h c5ST,

Date/ Time

.
-

y

.

Note: This form to be checked, initialed, and dated
as specifled.

3
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Appendix -- Time from 23 !!ours, 57 Minutes to 2 Minutes

Desired Desired Electrical .

Data Logger Pressure Temperature Loads
flo u r s-M i n-Se c (Psig) ('C) ON/0FF Remarks

.

Initialize, start, data loggers to 23-57-0

23-57-0 0 60-80 All on

23-58 0 60-80 All On

23-59 0 60-80 All On
valve alignment

0-0-0 0 60-80 All On 1. Chamber bypass open
2. Chamber inlet open--------------

0-10 Ramp 75 All On 3. Superheater bypass
to closed

0-20 60 83 All on 4. Exit throttle open
psig 1/4 turn

0-30 92 All On 5. Open inline 1/4 tur
regulator valse--------------

0-40 60 100 All On (Regulator preset;
65 psig agair,st

0-50 60 109 till On deadhead)
6. Bring up on regulat

1-0 60 117 'll On bypass valvei

1-10 60 125 All On

1-20 60 133 All on

1-30 60 142 All On

1-40 60 150 All On

1-50 60 159 All on

2-0 60 167 All On

!

|
|

e

6
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Appendix -- Time from 2 Minutes to 7 Minutes

Desired Desired Electrical
Data Logger Pressure Temperature Loads'

Min-Sec (Psig) 'C On/Off

2-0 60 167 All On'

3-0 60 167 All On

4-0 59 167 All On
_

5-0 59 167 480V Off
250V On

6-0 58 167 Minute-5

7-0 58 167

.

6

0
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Appendix -- Time from 7 Minutes to 1 Hour

Desired Desired Electrical
,

Data Logger Pressure Temperature Londs
Min (Psig) ('C) On/Off

*
7 58 167
8 55 167
9 52 166

10 49 166
11 47 166
12 43.5 365
13 40 365
14 37.5 3'4
15 35 104 480V on
16 32.5 164 for 3 minutes
17 30 164 15-18
18 29 163
19 28 163
20 27 163
21 26.5 162
22 26 162
23 25.5 161
24 25 161
25 25 161
26 24.5 160

28 24 159
30 24 159 (Remarks: Change print interva
32 23.5 158 to 1 minute; change tape.
34 23.5 157
36 23 157
38 22.5 156
40 22 156

,

42 21.5 155
44 21 154
46 20 154
48 19 153
50 17.5 152
52 16 151
54 15 151
56 14 150

57 14 150 480V on
~

58 14 149 for 3 minutes
*59 14 149 57-60

60 14 148

.

NOTE: 1. 250V loads ON during entire test.
2. 480V OFF af ter Minute 60 for accident-test duration.

|

|
"
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Appendix -- Time from 1 Hour to 3 Hours

Desired Desired,

Data Logger Pressure Temperature
Hours-Min ,_{Ps ig ) (*C)

_
Remarks

.
1-0 14 148 (117+ Saturated)

~5 14 147
-10 15.5 145
-15 17 143
-20 17.5 139 (121+ Saturated)
-25 17 136
-30 16 132 Change print interv;
-35 15 128 to 5 minutes
-40 14 124
-45 13 121
-50 12 117
-55 11 114
2-0 10 110 (112+ Saturated)
-5 9.5 119

)-10 9.5 110 )
-15 9 110 |
-20 8.5 109
-25 8 109
-30 8 109 i

-35 8 109 i

-40 3 109 |-45 7.5 108 (109+ Saturated) i-50 7.5 108
-55 7.5 108

3-0 7 108

.

Note: 1. 250V Loads ON during accident test.
2. 480V Loads OPP for accident-test duration.

;

1

i

O

1
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Appendix -- Time from 3 Hours to 24 Hours

Desired Desired
.

Data Logger Pressure Temperature
Hours-Min (Psig) ('C) Remarks

.

3-0 7 108
-15 6.5 108
-30 5 107 Start wall temperatur<
-45 3.5 107 to 108"C
4-0 1.5 106 Open top center port
-15 0 106 to allow heat flow
-30 0 105
-45 0 105
5-0 0 104
6 0 102
7 0 100
8 0 98
9 0 96

10 0 94
11 0 92
12 0 90
13 0 80
14 0 86
15 0 84
16 0 82
17 0 80
18 0 78
19 0 76
20 0 74
21 0 72
22 0 70
23 0 68
24 0 66 .

ALL LOADS OPP

Note: 1. 250V loads ON to end of test.
2. 480V loads OFF

'
.

4
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SECTION IX

POST-ACCIDENT FUNCTIONAL / MECHANICAL TESTS

I
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Post-Accident Functional / Mechanical Tests Procedures

After the electrical connectors have been exposed to the
accident environments, each item will be subjected to insulation ~

resistance, voltage, load, and dimensional tests. The test
procedures outlined in the previous two applicable (Baseline)
sections will be followed here as well, except (1) that the ''

electrical loads are held constant and the operating current /
voltage is recorded and (2) that the insulation resistance
measurement will also be made with a volt-ohmmeter.

These post-accident functional tests are for information
only and do not constitute any acceptance criteria.

.

4
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Pos t-Tes t Inspection Procedures

Each test item will be inspected and tested as described
abelow, to assess the physical degradation of the connectors

assemblies. All results and observations will be recorded on
data sheets and supplemented with other pertinent documentation: -

-- the insulation vill be inspected for surface
texture, discoloration, cracks , or splitting.

-- the connector shells, threads, and cable clamps
will be inspected for general conditions.

-- the connector pins on the face side will be
inspected for corrosion, oxidation, pitting, or
burning.
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