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I 4.0 SUMMARY

The test program described herein was performed to test the design adequacy of worst case
configurations of electrical cables and raceways, containing Class 1E and non-Class lE
electrical systems at Niagara Mohawk Power Corporation's Nine Mile Point Nuclear
Station —Unit 2 (NMP2), and to demonstrate the adequacy of the physical separation of
these electrical systems when an electrical fault occurred. The test results apply to the
cables and raceways for 600 volt levels and below.
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4.0 SUMMARY (Continued)

4.1 Purpose

NMP2-specific tests were successfully conducted to provide a positive basis for plant-
specific spatial separation. IEEE 384-1974 (as endorsed by Regulatory Guide 1.75,
Revision-2), Paragraphs 5.1.1.2 and 5.1.1.3, allows for lesser minimum distances when
substantiated by analysis (tests). Where the required spatial separation distances are not
achieved, barriers willbe used.

4.2 Objectives
\

The test program described here had the following primary objectives:

a. Demonstrate the acceptabQity of separation distances that are less than those
specified in IEEE 384-1974.

b. Determine the minimum allowable separation between various types of
'aceways.

co Demonstrate the use of SWEC protective wraps (Siltemp 188 CH) as effective
barriers, as defined in Regulatory Guide 1.75 and IEEE 384, in cases where
provided separation between Class 1E raceways and cables and Class 1E and non-
Class 1E raceways and cables is less than specified.

4.3 Scope

The electrical separation tests address the potential hazard of electrically generated fires in
raceways. These tests use NMP2-specific materials in NMP2-specific configurations, use
conservative assumptions to establish a worst-case cable fault-current and worst-case cable,
and establishes margin.

The program was limited to all 600 V cables and below. Cables rated at 15 and 5 kY were
not part of the program. The tests were done with unaged NMP2 cables. Identical cables
previously passed IEEE 383 flame tests, both aged and unaged.

Test Sequence

The test program was conducted as specified in References 5.1 and 5.3. The test results are
presented in the appropriate sections of this report as follows:

~ Section I —Screening Tests (Worst Case Cable Determination)

~ Section II — Configuration Number 1 Test (Separation of Cable in Free Air
to Cable in Free Air Without Barriers)

~ Section III — Configuration Number 2 Test (Separation of Cable in Free Air
to Cable in Free Air With Siltemp 188 CH Barriers)

WYLE LABORATORIES
Huntsville Facility
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4.0 SUMMARY (Continued)

Test Sequence (Continued)

~ Section IV

~ Section V

~ Section VI

Configuration Number 3 Tests
(Horizontal Tray To Parallel Conduit Separation)

Configuration Number 4 Tests
(Vertical Separation of Horizontal Cable Trays in a Vertical Stack)

Configuration Number 5 Tests
(Conduit to Conduit and Cable in Free AirSeparation)

~ Section VII — Configuration Number 6 Tests
(Separation Inside Control/Instrumentation Cabinets)

~ Section VIII — Wyle Laboratories Test Procedure Number 47906-01, Revision A.

Each configuration test was conducted in the following sequence as described in
Reference 5.3:

~ Baseline Functional Tests

~ Overcurrent Test

~ Post-Overcurrent Test Functional Tests

4.5 Test Anomalies

Six anomalies occurred during this test program. These anomalies are detailed in the
appropriate section of this report and are briefly described as follows:

5

Notice of
Anomaly

No. Date

09/06/85

09/12/85

Descri tion
Documents a procedural anomaly for Configur-
ation Number 1, Test 1. During the Baseline
Functional Test of the 7/C 12 AWG control
cable, the conductor connections were not
made. The lack of conductor connections was
judged to have no impact because the Post-
Overcurrent Test Functional Test was
performed with the connections made properly,
and results showed acceptable values for insula-
tion resistance and no evidence of insulation
breakdown.

Documents a test equipment anomaly which
occurred during Configuration Number 1,
Tests 1, 2 and 3, and Configuration Number 2,
Test 1. During these tests, some of the
currents on the target cables were out of
tolerance after applying test current to the
fault cable. This out-of-tolerance condition
was attributed to three causes:

Reference
Section

WYLE LABORATORIES
Huntsville Facility
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4.0 SUMMARY (Continued)

Test Anomalies (Continued)

Notice of
Anomaly

No. Date

09/12/85

Descri tion
(Continued)

l. Unbalanced current between phases.
2. Temperature changes in the target cable

conductors causing impedance of the cable
to change.

3. Voltage fluctuations in the facility power
delivered by the local utility.

The out-of-tolerance condition was judged to
have no impact on the test because the test
results showed that the target cables'bility to
carry current was not impaired by the test
condition.

Reference
Section

II, III

09/12/85 Documents a procedural anomaly for
Configuration Number 1, Test 1. Initially, the
current on the No. 2 AWG target power cable
was set to 37.9A which was 1.6% below the
required 38.5A +10%, -0%. Also, the current on
the No. 16 AWG instrument cable was set to
1.152A which was 4.7% above the required 1A
+10%, -0%. The out-of-tolerance currents were
judged to have no impact on the test as
discussed in NOA 2.

09/16/85 Documents a test equipment anomaly. During
Configuration Number 4, Test 1 and
Configuration Number 5, Tests 1, 2 and 3, some
of the phase currents on the No. 2 AWG cable
were above the +10% tolerance by as much as
8.4 amperes, whQe test current was Qowing in
the worst case cable. During Configuration
Number 5, Test 3, one of the phase currents
was below the -10% tolerance by 12.3 amperes
while the other two phase currents were above
the +10% tolerance by 8.4 amperes and
6.7 amperes, respectively. The out-of-
tolerance currents were judged to have no
impact on the test for the following reasons:

Vd( VI

WYLE LABORATORIES
Huntsville Facility
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4.0 SUMMARY (Continued)

Test Anomalies (Continued)

.

Notice of
Anomaly

No. Date

09/16/85

09/26/85

Deser tion
(Continued)

1. Current above the tolerance results in
additional conductor heating and therefore
higher cable temperatures which is a more
severe condition than required.

2. In the case where one of the phase currents
was below the -10% tolerance, the resulting
lower conductor heating is compensated for
by the additional heating in the other two
phases.

3. Heating due to rated current of
38.5amperes is very low. Screening Test
No. 5 of " the No. 2 AWG. cable showed no
change in temperature of the cable
conductor or jacket after 10 minutes of
rated current.

Documents a procedural anomaly for
Configuration Number 2, Test 1; Configuration
Number 3, Test 2; and Configuration Number 5,
Tests 2 and 3. During the warmup period, the
cable jacket temperature was higher than the
conductor temperature. Therefore, the jacket
temperature was used to determine that the
cable had been warmed to 189 -199oF instead
of the conductor temperature as required by
the procedure. This anomaly was judged to
have no impact on the test for the following
reasons:

1. During warmup of the cable, the conductor
temperature would have to be higher than
the temperature of the adjacent jacket.

2. The conductor thermocouples can indicate a
lower temperature than the jacket
thermoeouples because of differences in
mounting and location along the cable
segment.

3. The heat transferred from the fault cable to
the target cables during warmup to, and
maintenance at, 189o-199oF is very small
compared to the heat transferred during
burning of the fault cable, which occurred in
every test.

Reference
Section

III, IV 2 VI

WYLE LABORATORIES
Huntsville Facility
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4.0 SUMMARY (Continued)

Test Anomalies (Continued)

Notice of
Anomaly

No. Date

09/26/85

Des tion

Documents a procedural anomaly for Configur-
ation Number 3, Test 2. Installation of
Thermocouples 18 and 19.on the cable tray
were omitted. This anomaly was judged to have
no impact on the test because the temperatures
of the target cable, fault cable, and the conduit
enclosing the fault cable were measured which
are data adequate to record the test conditions.

Reference
Section

IV

5.0

5J.

REFERENCES

Stone and Webster Engineering Corporation Engineering Service Scope of Work
(ESSOW) No. E0907.

5.2 Wyle Laboratories Technical Proposal for Cable Separation Test Program for
Stone and Webster Engineering Corporation, No. 543/3965-2/GH, dated July 26,
1985.

5.3 Wyle Laboratories'est Procedure 47906-01, Revision A, "Electrical Raceway
Separation Verification Testing for the Stone and Webster Engineering
Corporation for use in Niagara iMohawk Power Corporation Nine iMile Point
Nuclear Station - Unit 2."

5.4

5.5

IEEE Std. 383-1974, "IEEE Standard for Type Test of Class lE Electric Cables,
Field Splices, and Connections for Nuclear Power Generating Stations."

IEEE Std. 384-1974, "IEEE Trial Use Standard Criteria for Separation of Class 1E
Equipment and Circuits.."

5.6

5.7

United States Nuclear Regulatory Commission Guide 1.75, Revision 2, "Physical
Independence of Electric Systems."

IEEE Std. 323-1974, "IEEE Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations."

5.8

5.9

5.10

Code of Federal Regulations, Section 10, Part 21.

Code of Federal Regulations, Section 10, Part 50, Appendix B.

Cable Vertical Flame Test Data for Nine Mile 2 Power Cable.

INYLELABORATORIES
Huntsville Facility



Page No. 7

Test Report No. 47906-02

6.0 TEST SPECIMEN DESCRIPTION

All cables used in this test program were qualified to meet the requirements of IEEE
Standard 383-1974, "IEEE Standard for Type Test of Class 1E Electrical Cables, Field
Splices, and Connections for Nuclear Power Generating Stations". The test specimens
consisted of power, control, and instrumentation cables as described below:

Item No. Descri tion Cable 'Qgm SWEC LD. No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

Okonite Triplex 500 MCM Copper
Okonite Triplex 350 MCM Copper
Okonite Triplex 250 MCM Copper
Okonite Triplex 4/0 AWG Copper
Okonite Triplex 3/0 AWG Copper
Okonite Triplex 2/0 AWG Copper
Okonite Triplex 1/0 AWG Copper
Okonite Triplex 2 AWG Copper
Okonite Triplex 4 AWG Copper
Okonite Triplex 6 AWG Copper
Okonite 3/C 8 AWG Copper
Okonite 3/C 10 AWG Copper
Rockbestos 7C 12 AWG Copper
Okonite 2/C 16 AWG Copper
Rockbestos 2/C 12 AWG Copper
Rockbestos 5/C 12 AWG Copper
Rockbestos 1/C 14 AWG Copper

L
L
L
L
L
L
L
K
K
K
K
K
C
X
C
C
C

NJM-46
NJM-45
NJM-33
NJM-31
NJM-30
NJM-28
NJM-34
NJM-25
NJM-41
NJM-40
NJM-12
NJM-08
NJN-37
NJP-05
NJN-34
NJN-36
NAF-52

7.0 TEST RATIONALE

Potential Hazards

Separation criteria are intended to protect redundant safety-related equipment from a
common mode failure caused by a potential hazard. In order to determine that separation
requirements are appropriate, the potential hazard to be protected against must be
identified. For electrical raceways in nuclear power plants, the potential hazards are
(1) damage due to missiles, (2) damage due to pipe break, (3) damage due to exposure fires,
and (4) damage due to electrical fires in adjacent raceways. Justification of the minimum
separation required against hazard (4) has been accomplished through this test program.

7.2 Assumptions of Failure Mode for Screening Tests and
ConQgurations Number 1-5 Overcurrent Tests

In order to perform a test program to verify the adequacy of the raceway separation
criteria, it was necessary to define the worst-case electrical fault that could occur internal
to a cable in a raceway. Assumptions were made regarding the failure mode to be simulated
to ensure that ample conservatism would be demonstrated by the test results as follows:

a. The cable or equipment in the circuit develops a fault that is not cleared.

WYLE LABORATORIES
Huntsville Feclllty
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7.0 TEST RATIONALE (Continued)

7.2 Assumptions of Pailure Mode for Screening Tests and
Configurations Number 1-5 Overcurrent Tests (Continued)

b. The impedance of the fault adjusts itself automatically to maintain the fault
current magnitude at a constant level.

c. The fault is not detected by an operator.

d. The maximum current during the worst case fault is considered to be the test
current per Table I. The test current for each cable is equal to the locked rotor
current of the motor fed by each cable. Currents higher than these values will
result in a circuit breaker clearing the fault and/or a conductor open circuit.

e. The maximum effect on nearby cables is caused by a combination of high
temperatures and the duration of these high temperatures.

The contribution of heat to a target cable from adjacent cables (other than a
faulted cable) is negligible when compared to the heat generated by rated
current flowing in the target cable and to the heat contributed by the faulted
cable. The test procedure therefore required rated current be applied to the
target cable during the Overcurrent Test and also that the fault cable be warmed
to 189o-199 F prior to application of fault current.

TABLEI

Cable Size

10 AWG
8 AWG
6 AWG
4 AWG
2 AWG

1/0 AWG
2/0 AWG
3/0 AWG
4/0 AWG
250 MCM
350 MCM
500 MCM

Maximum
Connected HP

5
10
20
20
40

150
150
150
180
180
180
180

Maximum
Pull Load Current

5.6
10.3
20.6
20.6
38.5

139.0
139.0
139.0
159.0
159.0
159.0
159.0

Test
Current

34
51

156
156
264
908
908
908
746
746
746
746

The above assumptions are applicable to tests that simulate the effects of cable faults
which cause sustained overcurrent conditions. Heating effects of this type of failure with
the above assumptions have the greatest impact on adjacent cables; therefore, this failure
mode was selected as the design basis for the tests of Configurations Number 1-5.

WYI.E LABOAATOAIES
Huntsville Faclttty
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V.O TEST RATIONALE (Continued)

V4 Assumptions of Failure Mode for ConQguration Number 6 Overcurrent Test

To verify the acceptabQity of design where control/instrument cables are bundled together
inside a control/instrument cabinet, it was necessary to define the worst case fault that
could occur on a control cable. Assumptions were made regarding the failure mode to be
simulated as follows:

a. The cable or equipment in the circuit develops a fault that is cleared in
10 seconds or less.

b. The impedance of the fault adjusts itself automatically to maintain the fault
current magnitude at a constant level of 100 amperes.

V.4 Application of Confqprration Test Results

A configuration is demonstrated to be acceptable when the target cable(s) pass a functional
test before and after simulation of a cable fault on the faulted conductor. Functional tests
are measurements of insulation resistance and leakage current. Also, the target cable(s) are
required to maintain continuity and carry current during the simulation of the fault.

Unaged cables were used in the tests. Identical cables, both unaged and aged at 150 C for
three weeks, have passed V0,000-Btu/hour flame tests conducted in accordance with IEEE
Std. 383-19V4. Both the unaged and aged cables self-extinguished after removal of the
flame source.

It should be noted that. the cable separation distances used in the actual plant instaQation
are greater than those used in the tests reported herein except where barriers have been
used.

WYLE LABORATORIES
Huntsville Facility
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8.0 TEST DESCRIPTIONS

SJ. Screening Tests

The Screening Tests consisted of 12 overcurrent tests to determine which cable size, if
subjected to the worst case electrical fault at the NMP2, would have the most impact on the
adjacent target cables in the subsequent configuration tests. The "worst case cable" was
established based on the amount of damage to the faulted cables'nsulation system,
intensity, and duration of its temperature rise (and hence the heat released to the adjacent
cables), and the time and current required to open circuit the cable.

The cables tested in the Screening Test, warmup currents, and fault currents are as follows.

Warmup(1) Fault(2)
Test No. Fault Cable Size Currents Currents

3/C 10 AWG CU 34A, 455A

3/C 8 AWG CU 51A, 660A

Triplex 6 AWG Cu 156A, 660A

Triplex 4 AWG Cu 156A, 660A

5 Triplex 2 AWG Cu 264A, 660A

6 Triplex 1/0 AWG Cu 908A
7A* Triplex 2/0 AWG 908A

8A* Triplex 3/0 AWG Cu 908A

Triplex 4/0 AWG Cu

Triplex 250 itICM Cu

Triplex 350 MCM Cu

Triplex 500 iVICM Cu

(1) Rated Current and Final Warmup Current to reach 189-199oF.

(2) Locked Rotor Current and Short Circuit Current, if applicable.
The "A" designation indicates a test that was repeated. Data for the initial tests
are not included in this report. Test No. 1 was repeated because the current
source was unable to supply 660A through the No. 10 AWG conductors in series.
Test No. 7 was repeated because a conductor-to-bus connection was not
tightened properly. Test No. 8 was repeated because the test was interrupted by
power outages due to severe weather conditions.

5.6A, 53A

10.3A, 87A

20.6A, 105A

20.6A, 145A

38.5A, 185A

139A, 235A

139A, 270A

139A, 335A

159A, 335A

159A, 400A

159A, 520A

159A, 650A

9

10

ll
12

The fault cable was mounted at the top layer in the centerline of a cable tray filled with
cables for Screening Tests No. 1 through 5. The fault cable was mounted as the center cable
in a single layer of L-type cables (cables spaced 3/8 inch apart) for Tests No. 6 through 12.
For all 12 tests, an array of thermocouples, at three locations along the fault cable,
mounted one inch vertically and horizontally away, six inches vertically and horizontally
away, and 8.5 inches vertically away from the fault cable, were utilized to ascertain the
heat delivered to the environment.
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8.0 TEST DESCRIPTIONS (Continued)

8.2 Configuration Number 1 Tests

Configuration Number 1 consisted of three tests for separation of cables in free air. Test
No. 1 consisted of a test between a horizontal fault cable, a parallel horizontally separated
2/C 16 AWG cable, a parallel vertically separated Triplex 2 AWG cable, and a perpendicular
horizontally separated 7/C 12 AWG cable. Test No. 2 consisted of a test between a vertical
fault cable and two perpendicular cables separated horizontally by 6 inches. Test No. 3
consisted of a test between a horizontal cable in free air and a parallel cable tray vertically
separated by 9 inches. The tests can be differentiated as described below:

TEST NO. 1

Cable Size

Triplex 2/0 AWG

Triplex 2 AWG

7/C 12 AWG

2/C 16 AWG

Function/Location

Fault Cable/Horizontal

Target Cable/Horizontal
(9 in. above the fault cable)

Target Cable/Vertical
(6 in. horizontal separation)

Target Cable/Horizontal
(6 in. horizontal separation)

/

139A, 270A, 908A *

575 VAC, 34, 38.5A

120VAC, 14, 10A

50VAC, 14, 1A

Triplex 2/0 AWG

Triplex 2 AWG

7/C 12 AWG

TEST NO. 2

Fault Cable/Vertical

Target Cable/Horizontal
(6 in. above the fault cable)

Target Cable/Horizontal
(9 in. below Triplex 2 AWG)

139A, 285A, 908A *

575 VAC, 34, 38.5A

120VAC, 14, 10A

Triplex 2/0 AWG

Triplex 2 AWG

TEST NO. 3

Fault Cable/Horizontal

Target Cable/Horizontal
(In tray 9 in. above

the fault cable)

139A, 275A, 908A *

575 VAC, 34, 38.5A

Rated Current, Final Warmup Current, Fault Current

WYLE LABOAATOAIES
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LD TEST DESCRIPTIONS (Continued)

8.2 ConQguration Number 1 Tests (Continued)

The purpose of the Configuration Number 1 Tests was to demonstrate the acceptability of
design where two cables in free air pass either 9 inches vertically or 6 inches horizontally
from each other or from a cable tray, when the worst case electrical fault occurs to one of
these cables. This configuration represents field installation of free air cables going from:

a. Tray to tray
b. Tray to conduit

c. Conduit to conduit

d. Tray/conduit to equipment

e. Tray/conduit to wall sleeves, etc.

8.3 ConGguration Number 2 Tests

Configuration Number 2 Tests consisted of two tests in free air between a cable wrapped in
the SWEC protective wrap (Siltemp 188 CH)and an unwrapped cable. For Test No. 1, the
faulted cable was the wrapped cable. For Test No. 2, the faulted cable was unwrapped and
the target cable was wrapped. The tests can be differentiated as described below:

TEST NO. 1

Cable Size

Triplex 2/0 AWG

Triplex 1/0 AWG

Function

Fault Cable

Target Cable

Layers of
SWEC Wra Vol e/Current

4 Layers 139A, 270A, 908A *

Unwrapped 575 YAC, 34, 139A

TEST NO. 2

Cable Size

Triplex 2/0 AWG

Triplex 1/0 AWG

Function

Fault Cable

Target Cable

Layers of
SWEC Wra Vol e/Current

4 Layers 575 VAC, 34, 139A

Unwrapped 139A, 280A, 908A *

Rated Current, Final Warmup Current, Fault Current
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8.0 TEST DESCRIPTIONS (Continued)

8.3 ConQguration Number 2 Tests (Continued)

The purposes of the Configuration Number 2 Tests were to:

1. Demonstrate the acceptability of design where two cables in free air come in
contact with each other when a worst case electrical fault occurs to a bare cable
in contact with a wrapped cable. This configuration represents field installations
of free air cables going from:

a. Tray to tray
b. Tray to conduit

c. Conduit to conduit

d. Tray/conduit to equipment

e. Tray/conduit to wall sleeves, etc.

2. Demonstrate that a fault cable enclosed within SWEC protective wrap, and in
contact with external cables, does not affect the external cables.

3. Demonstrate that a faulted cable external to, and in contact with, a wrapped
cable does not affect the protected cable.

4. Demonstrate acceptability of the SWEC protective wrap as a thermal barrier
during a worst case electrical fault.

8.4 ConQguration Number 3 Tests

Configuration Number 3 Tests consisted of two tests between a horizontal tray and a
conduit mounted parallel to the tray. In Test 1, the faulted cable was in the cable tray
1 inch below the conduit. In Test 2, the faulted cable was in the conduit below the cable
tray.

TEST NO. 1

Cable Size

Triplex 2/0 AWG

7/C 12 AWG

Function/Location

Fault Cable/Tray

Target Cable/1-in. Conduit
(1 in. above the fault cable)

/

139A, 280A, 908A*

120 VAC, 14, 10A

Rated Current, Final Warmup Current, Fault Current.
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8.0

8.4

TEST DESCRXPTIONS (Continued)

Configuration Number 3 Tests (Continued)

Cable Size

Triplex 2/0 AWG

7/C 12 AWG

TEST NO. 2

Function/Location

Fault Cable/4-in. Conduit

Target Cable/Tray
(Immediately above the

fault cable conduit)

Vol /Current

139A, 255A, 908A*

120 VAC, 14, 10A

Rated Current, Final Warmup Current, Fault Current.

The'purpose of the Configuration Number 3 Tests was to demonstrate that target cables
enclosed in rikaid steel conduit running parallel and 1 inch above a filled cable tray are not
adversely affected by a faulted cable in the tray, and also that target cables in a tray
running parallel and immediately above a cable in a rigid steel conduit are not adversely
affected when the worst case fault occurs in the conduit.

8.5 Configuration Number 4 Test

Configuration Number 4 Test consisted of a test between three vertically separated cable
trays with the fault cable located in the horizontal center tray. The trays were numbered
T1, T2, and T3 from top to bottom.

Cable Size

Triplex 2/0 AWG

Triplex 2 AWG

7/C 12 AWG

2/C 16 AWG

TEST NO. 1

Function/Location

Fault Cable/T2
(Top of tray)

Target Cable/T1
(Bottom of tray)

Target Cable/T3
(Top of tray)

Target Cable/T3
(Top of tray)

Vol /Current

139A, 280A, 908A

575 VAC, 34, 38.5A

120 VAC, 1qf, 10A

120 VAC, 14, 10A

The purpose of the Configuration Number 4 Test was to demonstrate the acceptability of
design where three horizontal cable trays in a vertical stack were separated by 9 inches
(from the top of one tray to the bottom of the next tray) when the worst case electrical
fault occurs in the center cable tray.
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8.0 TEST DESCRIPTIONS (Continued)

8.6 Configuration Number 5 Tests

Configuration Number 5 Tests consisted of three tests between flexible conduit, rigid
conduit, and cable in free air. The cables and conduit were mounted such that physical
separation between the faulted cable (or conduit containing the faulted cable) was greater
than 0 inches but less than 1/4 inch. For Test No. 1, the faulted cable was in free air. For
Test No. 2, the faulted cable was in rigid conduit. For Test No. 3, the faulted cable was in
flexible conduit.

TEST NO. 1

Cable Size

7/C 12 AWG

Triplex 2 AWG

Triplex 2/0 AWG

Function

Target Cable

Target Cable

Fault Cable

Race wa

3-in. Flexible
Conduit (Anaconda)

4-in. Rigid
Conduit

Free Air

~ep/
120 VAC, 14, 10A

575 VAC, 34, 38.5A

139A, 280A, 908A *

TEST NO. 2

7/C 12 AWG

Triplex 2 AWG

Triplex 2/0 AWG

Target Cable

Target Cable

Fault Cable

Free Air

3-in. Flexible
Conduit (BOA)

4-in. Rigid
Conduit

120 VAC, 1gf, 10A

575 VAC, 34, 38.5A

139A, 270A, 908A *

TEST NO. 3

7/C 12 AWG.

Triplex 2 AWG

Triplex 2/0 AWG

Target Cable

Target Cable

Fault Cable

4-in. Rigid
Conduit

Free Air

3-in. Flexible
Conduit (Anaconda)

120 VAC, 14, 10A

575 VAC, 34, 38.5A

139A, 270A, 908A *

Rated Current, Final Warmup Current, Fault Current

The purpose of the Configuration Number 5 Tests was to demonstrate the acceptability of
design where a rigid conduit, flexible conduit, and a cable in free air are separated by less
than 1/4-inch from each other (but not in contact), when the worst case electrical fault
occurs in either conduit or to the free air cable.
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8.0 TEST DESCRIPTIONS (Continued)

8.7 Configuration Number 6 Test

The Configuration Number 6 Test consisted of a test of cables and bundled, insulated
conductors terminated on terminal blocks inside an enclosure, wherein a fault occurs on one
of the cable conductors.

TEST NO. 1

Cable Size 'unction Vol /Current

12 AWG 2 14 AWG Fault Conductor Loop

12 AWG dc 14 AWG Target Conductor Loop No. 1

12 AWG R 14 AWG Target Conductor Loop No. 2

Rated Current and Fault Current

10A, 100A *

120 VAC, 14, 10A

120 VAC, 14, 10A

The purpose of the Configuration Number 6 Test was to demonstrate the acceptability of
design where control and/or instrumentation cables are bundled together inside any control
and/or instrument cabinet when the worst case electrical fault occurs on any control cable.
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9.0 CONCLUSIONS

The results of the cable separation verification tests demonstrated the following
conclusions. These conclusions are separated into paragraphs for each test series to enhance
the clarity of this report.

The successful testing of the test configurations demonstrates that the tested minimum
separation distances are adequate to maintain independence of the redundant Class 1E
raceways and cables from non-Class 1E raceways and cables at NMP2 for 600 volt level and
below, and meets the requirements of IEEE 384-1974 and Regulatory Guide 1.75.

All target cables, in every test performed, maintained continuity of power during the
overcurrent test and exhibited no significant degradation, as measured in the High Potential
and Insulation Resistance Tests. The following results address observed temperatures, time
to ignition, and time to open circuit.

9e1 Screening Tests

The results of the 12 Screening Tests are briefly summarized in the tables below:

Test
No.

Maximum Temperatures
(op)

Fault Cable Zacket 1r Above
Time To* Time To Open*

1A

5

6

7A

8A

9

10

11

12

3/C 10 AWG

3/C 8 AWG

Triplex 6 AWG

Triplex 4 AWG

Triplex 2 AWG

Triplex 1/0 AWG

Triplex 2/0 AWG

Triplex 3/0 AWG

Triplex 4/0 AWG

Triplex 250 MCM

Triplex 350 MCM

Triplex 500 MCM

456

615

1876

1798

1896

1855

2206

1739

1313

1494

1579

1827

160

1244

1481

1570

1706

1566

1566

249

1675

1490

1561

1513

N/A
48

24

93

225

412

650

N/A

50

125

390

1085

38

48

59

164

464

576

1124

2424

190

350

710

1964

* After initiation of fault current.
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9.0

9.1

CONCLUSIONS (Continued)

Screening Tests (Continued)

BURN CHARACTERISTICS

Test
No.

1A

2

3

4

5

6

7A

8A

9

10

11

12

Pault Cable

3/C 10 AWG

3/C 8 AWG

Triplex 6 AWG

Triplex 4 AWG

Triplex 2 AWG

Triplex 1/0 AWG

Triplex 2/0 AWG

Triplex 3/0 AWG

Triplex 4/0 AWG

Triplex 250 MCM

Triplex 350 MCM

Triplex 500 MCM

Approximate
Burn Time (min)

N/A
0.5

5.3

2.7

18.4

4.2

9.0

N/A
7.5

8.8

9.8

20.0

Max Current

455A

660A

660A

660A

660A

908A

908A

908A

1860A

2200A

2200A

2200A

Based on the following considerations, the Triplex 2/0 AWG cable was selected as the "worst
ease cable" and used as the fault cable for all subsequent configuration tests.

1. Only the 1/0 AWG and the 2/0 AWG cables ignited'hen subjected to the test
current. Therefore, the "worst case cable" must be one of these two.

2. The 2/0 AWG cable carried the test current (908A) longer than the 1/0 AWG
cable before it ignited (650 seconds versus 412 seconds).

3. The 2/0 AWG cable burned for a longer period than the 1/0 AWG cable
(540 seconds versus 250 seconds).

4. The 2/0 AWG cable had a higher jacket temperature than the 1/0 AWG cable
(2206oF versus 1855oF). The 2/0 AWG cable also stayed at a high jacket
temperature (above 800oF) for a longer period than the 1/0 AWG cable (24.4
minutes versus 16.5 minutes).

5. The 2/0 AWG cable had as high a temperature 1 inch above the cable as did the
1/0 AWG cable (both were 15b6oF).
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9.0

9.2

CONCLUSIONS (Continued)

Configuration Number 1 Test

The results of the Configuration Number 1 Test are briefly summarized below:

TEST NO. 1

Maximum Jacket
Cable Size

Triplex 2/0 AWG

Triplex 2 AWG

Function

Fault Cable

Target Cable

Location

Horizontal

Horizontal
9 in. Above Fault Cable

1598oF

239oF

7/C 12 AWG Target Cable Vertical
6 in. Separation

259oF

2/C 16 AWG Target Cable Horizontal
6 in. Separation

284oF

Time to Ignition:
Time to Open Circuit:

11.0 minutes

20.1 minutes

TEST NO. 2

Triplex 2/0 AWG Fault Cable

Triplex 2 AWG Target Cable

Vertical

Horizontal
6 in. Separation

1503oF

167oF

7/C 12 AWG Target Cable Horizontal
9 in. Below 2 AWG Cable

202'F

Time to Ignition:

Time to Open Circuit:
11.5 minutes

24.4 minutes

TEST NO. 3

Triplex 2/0 AWG

Triplex 2 AWG

Fault Cable

Target Cable

Horizontal

Horizontal
9 in. Above Fault Cable

1610oF

296oF

Time to Ignition:

Time to Open Circuit:
10.9 minutes

19.2 minutes
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9.0 CONCLUSIONS (Continued)

9.2 Configuration Number 1 Test (Continued)

These results generated the following conclusions:

The test demonstrated the acceptability of design where two cables in free air
pass either 9 inches vertically or 6 inches horizontally from each other or from a
cable tray when the worst case electrical fault occurs on one of these cables.

2. It was demonstrated that a cable mounted parallel to and 9 inches above the
worst case cable, which ignites during a fault condition, is not subjected to
excessive temperature rise due to the flames.

9.3 ConQguration Number 2 Tests

The results of the Configuration Number 2 Tests are briefly summarized below:

TEST NO. 1

Cable Size

Triplex 2/0 AWG

Triplex 1/0 AWG

Time to Ignition:

Time to Open Circuit:

Function

Fault Cable

Target Cable

Did not ignite
21.6 minutes

Layers of
SWEC Wra

4 Layers

Unwrapped

Maximum Jacket
Tem erature

183 8oF

254oF

Triplex 2/0 AWG

Triplex 1/0 AWG

Time to Ignition:
Time to Open Circuit:

Target Cable

10.7 minutes

21.1 minutes

4 Layers

TEST NO. 2

Fault Cable Unwrapped 1783oF

370oF

WYLE LABORATORIES
Huntsville Facility



Page No. 21

Test Report No. 47906-02

9.0

9.3

CONCLUSIONS (Continued)

ConQguration Number 2 Tests (Continued)

'heseresults generated the following conclusions:

1. The test demonstrated the acceptability of design where two cables in free air
come in contact with each other when a worst case electrical fault occurs to a
bare cable in contact with a wrapped cable.

2. The test demonstrated that a fault cable enclosed within SWEC protective wrap,
and in contact with external cables, does not affect the external cables.

3. The test demonstrated that a faulted cable external to, and in contact with, a
wrapped cable does not affect the protected cable.

4. The test demonstrated the acceptability of the SWEC protective wrap as a
thermal barrier during a worst case electrical fault.

9.4 ConQguration Number 3 Test

The results of the Configuration Number 3 Test are briefly summarized below:

TEST NO. 1

Cable Size

Triplex 2/0 AWG

7/C 12 AWG

Function

Fault Cable

Target Cable

Location

Tray

1-inch Conduit
(1 inch above fault cable)

Maximum Jacket

1830oF

788oF*

~ Time to Ignition:
Time to Open Circuit:

10.5 minutes

20.7 minutes

The test conduit, 10 feet in length, was sealed at both ends during the test to
prevent circulation of air and resultant cooling of the jacket. This configuration
would result in higher jacket temperatures than would occur in the actual plant
condition, where conduit runs are longer than 10 feet and air would circulate
through the conduit.
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9.0

9.4

CONCLUSIONS (Continued)

ConQguration Number 3 Test (Continued)

TEST NO. 2

Cable Size Function

Triplex 2/0 AWG Fault Cable

7/C 12 AWG Target Cable

Location

4-inch Conduit

Tray (In contact and
above fault cable conduit)

Maximum Jacket

1212oF

245oF

Time to Ignition:

Time to Open Circuit:

22.0 minutes Fire was very small and burned only
on one end inside the conduit.

22.0 minutes

These results generated the following conclusions:

1. The test demonstrated that the'arget cable enclosed in rigid steel conduit
running parallel to, and 1-inch above, a filled cable tray performed in accordance
with the acceptance criteria when subjected to the effect of a faulted cable in
the tray.

2. The test demonstrated that target cables in a tray running parallel to, and
immediately above, a cable in a rigid steel conduit are not affected when the
worst case fault occurs in the conduit.

9.5 ConQguration Number 4 Tests

The results of the Configuration Number 4 Tests are briefly summarized below:

TEST NO. 1

Cable Size Function Location
Maximum Jacket

Triplex 2/0 AWG

Triplex 2 AWG

7/C 12 AWG

2/C 16 AWG

Fault Cable

Target Cable

Target Cable

Target Cable

T2 - Top of Tray
T1- Bottom of Tray

T3 - Top of Tray

T3 —Top of Tray

1820oF

343oF

86oF

86oF

Time to Ignition:
Time to Open Circuit:

10.8 minutes

22.0 minutes
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9.0 CONCLUSIONS (Continued)

9.5 ConQguration Number 4 Tests (Continued)

These results generated the following conclusion:

1. The test demonstrated the acceptability of design where three horizontal trays
are separated by 9 inches (from the top of one tray to the bottom of the tray
above) when the worst case electrical fault occurs in the center cable tray.

9.6 ConQguration Number 5 Tests

The results of the Configuration Number 5 Tests are briefly summarized below:

TEST NO. 1

Cable Size

7/C 12 AWG

Friplex 2 AWG

Function

Target Cable

Target Cable

Race wa

3-in. Flexible
Conduit (Anaconda)

4-in. Rigid
Conduit

Maximum Jacket
Tem erature

585'F

387oF

.'iplex 2/0 AWG Fault Cable Free Air 1709oF

me to Ignition:
me to Open Circuit:

10.9 minutes

22.4 minutes

TEST NO. 2

7/C 12 AWG

triplex

2 AWG

Target Cable

Target Cable

Free Air

3-in. Flexible
Conduit (BOA)

318oF

162oF

iplex 2/0 AWG Fault Cable 4-in. Rigid
Conduit

1392oF

Ie to Ignition:

Ie to Open Circuit:

Did not ignite
18.9 minutes
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9.0

9.6

CONCLUSIONS (Continued)

Configuration Number 5 Tests (Continued)

TEST NO. 3

Cable Size

7/C 12 AWG

Triplex 2 AWG

Triplex 2/0 AWG

Function

Target Cable

Target Cable

Fault Cable

Race wa

4-in. Rigid
Conduit

Free Air

3-in. Flexible
Conduit (Anaconda)

Maximum Jacket
Tem erature

154oF

248oF

1759oF

Time to Ignition:

Time to Open Circuit:
Did not ignite
20.0 minutes

The results generated the following conclusion:

The test demonstrated the acceptability of design where a rigid conduit, flexible
conduit, and a cable in free air are separated by less than 1/4-inch from each other
(but not in contact) when the worst case electrical fault occurs on a cable in either
conduit or to the.cable in free air.

9.7 Configuration Number 6 Test

The results of the Configuration Number 6 Test are briefly summarized below.

TEST NO. 1

Cable Size Function
Maximum Jacket

Tem erature

12 AWG R 14 AWG Fault Conductor Loop

12 AWG 2 14 AWG Target Conductor Loop No. 1

12 AWG 2 14 AWG Target Conductor Loop No. 2

128oF

116oF

91oF

Time to Ignition:

Time to Open Circuit:
Did not ignite

Did not open circuit

The results generated the following conclusion:

The test demonstrated the acceptability of design where control and/or
instrumentation cables are bundled together inside any control and/or instrument
cabinet when the worst case electrical fault occurs on any control cable.
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10.0 QUALITYASSURANCE

All work performed on this test program was done in accordance with Wyle
Laboratories'uality

Assurance Program, which complies with the applicable requirements of 10 CFR 50,
Appendix B, ANSI N45.2, and the "daughter" standards. Defects are reported in accordance
with the requirements of 10 CFR Part 21.

11.0 TEST EQUIPMENT ANDINSTRUMENTATION

All instrumentation, measuring and test equipment used in the performance of this test
program were calibrated in accordance with Wyle Laboratories'uality Assurance Program,
which complies with the requirements of Military Specification MIL-STD-45662. Standards
used in performing all calibrations are traceable to the National Bureau of Standards by
report number and date. When no national standards exist, the standards are traceable to
international standards or the basis for calibration is otherwise documented.

ei;
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SECTION I

SCREENING TESTS
(WORST CASE CABLE DETERMINATION)

1.0 REQUIREMENTS

Acceptance Criteria

There were no Acceptance Criteria for these tests. The Screening Tests were conducted to
determine which cable, if faulted, would have the most impact on adjacent cables.

2.0 PROCEDURES

2.1 Test Specimen Identification

An inspection was performed upon receipt of the test specimen components at Wyle
Laboratories. This inspection ensured that the test specimens were as described in
Paragraph 6.0 of the Summary section. Applicable manufacturer, cable size, and SWEC
ID Number were verified and recorded on Test Specimen Inspection Sheets. The test
specimens were labeled, as necessary, to facilitate identification throughout the test
program. The Test Specimen Inspection Sheets are contained in Appendix II of this section.

2.2 Test Specimen Preparation

1. The screening tests were conducted using a single run of the below listed cables
supported by a 8-foot galvanized cable tray from NMP2 stock. The cable tray
was filled to its sideraos for the first five tests. The cables were spaced
3/8-inches apart for the last seven tests. The test cable was connected to the
Multi-AmpTest Set per Figure 11 of Section VIII.

Test No.

1A
2

3
4
5
6
7A
8

9
10
11
12

Fault Cable

3/C 10 AWG Cu
3/C 8 AWG Cu
Triplex 6 AWG Cu
Triplex 4 AWG Cu
Triplex 2 AWG Cu
Triplex 1/0 AWG Cu
Triplex 2/0 AWG Cu
Triplex 3/0 AWG Cu
Triplex 4/0 AWG Cu
Triplex 250 MCM Cu
Triplex 350 MCM Cu
Triplex 500 MCM Cu
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2.0 PROCEDURES (Continued)

Test Specimen Preparation (Continued)

2. The ends of the faulted cable from their termination to the edge of the cable
tray were wrapped with a single layer, 50% overlap, of SILTEiMP WT-65 covered
with a single layer, 50% overlap, of 3M No. 69 glass tape. This was done to
ensure that any ignition that might occur was contained to the cable tray area.

2.3

2.3.1

Instrumentation Setup

Thermoco le Locations

A total of 33 Type "K" thermocouples were utilized for these tests. These thermocouples
were mounted as described below:

Channel No. Location

1-10 Mounted directly to the outer cable jacket. The thermocouples
were mounted approximately ten inches apart.

11 212 Mounted to the conductor of the fault cable at the two series
connections.

13-33 Mounted in fr'ee air and spaced as shown in Figure 1.

These thermocouples were monitored using a Fluke Datalogger feeding a high-speed printer.
The datalogger was operated at its maximum scan rate throughout the screening test.

2.3.2 Electrica1 Monitor

The current to the test specimen was recorded with the test time that current was changed.
These readings were taken using the Multi-AmpTest Set.

2.4 Screening Tests

The screening tests consisted of three sequential phases with no intentional time delay. The
first phase consisted of powering the cable for 10 minutes with full load current. This was
done to establish normal operating temperatures on this cable. The second phase consisted
of raising the current to reach 90oC +3 C conductor temperature. The third phase consisted
of energizing the cable with the worst case electrical fault. The cable was subjected to this
current level until either the cable open-circuited,or the temperatures on the cable
stabilized.

For Tests No. 1 through 12, when the fault cable temperatures stabilized (temperature rise
less than 10oF over 15 minutes) but did not open-circuit, the fault current was increased to
the maximum let-through current of the backup protective device, 660 amperes (Tests 1
through 5) or 2200 amperes (Tests 6 through 12), until the fault cable open-circuited.
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2.0

2.4

PROCEDURES (Continued)

Screening Tests (Continued)

The screening tests were conducted using the following procedure:

2.

3.

The test specimen was connected to the Multi-Amp Test Set output stabs per
Figure 11 of Section VIII. The cable termination was made in series or in parallel
ifnecessary to obtain the required current.

The applicable full load current (FLA) from Table I was applied to the test
specimen for 10 minutes.

The applied current and maximum cable temperature reached after the FLA
current application were recorded.

4, The fault cable current was slowly increased until thermocouple Channels 1-11
or 12 indicated 90 C+3 C (189 -199 F). Each current level was maintained for
a minimum of 5 minutes where possible and conductor temperature recorded.
The current level was adjusted to maintain a cable temperature of 189o-199oF
for 15 minutes.

5. The applied current and maximum cable jacket temperature were recorded.

6.

7.

The applicable test current from Table I was applied to the test specimen.

The test time of application, applied current level, and maximum cable jacket
temperature were recorded.

8.

9.

The cable was allowed to conduct the test current until either an open circuit
occurred or the cable temperature stabilized.

If an open circuit occurred, the elapsed time and maximum cable temperature
were recorded.

10. If a 15-minute period of stabilized temperature occurred, the maximum
temperature, elapsed time and applied current level were recorded. The cable
was then subjected to the conditions of Step 11.

The fault cable current was increased to 660 amperes (Tests 1 through 5) or
2200 amperes (Tests 6 through 12) until the fault cable open-circuited or the test
was terminated at the customer's request.

12. The Multi-AmpTest Set output was de-energized.

13. Photographs were taken of the post-test conditions.

NOTE: Steps 6-11 were skipped for tests where test current was less than the warmup
current required to raise the conductor temperature to 189oF-199 F.

WYLE LABORATORIES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Screening Tests (Continued)

Test
No.

Cable
Size

TABLEI

SWEC Maximum Maximum Test
LD No. HP Pull-Load Current

Current (Amperes)
(PLA)

5 2 AWG-Cu

6 1/0 AWG-Cu

7A 2/0 AWG-Cu

8A 3/0 AWGWu

9 4/0 AWGWu

10 250 MCM-Cu

11 350 MCM-CU

12 500 MCM-Cu

NJM-25

NJM-34

NJM-28

NJM-30

NJM-31

NJM-33

NJM-45

NJM-46

1A 10 AWGWu NJM-08

2 8 AWGWu NJM-12

3 6 AWGWu NJiVf-40

4 4 AWGWu NJM-41

5

10

20

20

40

150

150

150

180

180

180

180

5.6

10.3
20.6

20.6

38.5

139

139

139

159

159

159

159

34

51

156

156

264

908

908

908

746

746

746

746

WYLE LABORATORlES
Huntsville Facility
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3.0 RESULTS

The twelve screening tests were conducted per Paragraph 2.0. Test No. 1 was repeated
because the current source was unable to supply 660A through the No. 10 AWG conductors in
series. Test No. 7 was repeated because a conductor-to-bus connection was not tightened
properly. Test No. 8 was repeated because the test was interrupted by power outages due to
severe weather conditions. The repeated tests are designated 1A, VA and 8A.

The results obtained from the Screening Tests are summarized in Tables II, IIIand IV.

TABLEIl. CURREN'IS APPLIED AND TIME TO OPEN CIRCUIT

Test
No.

Cable
Size

Rated
Current

Current at Test Let-Through
~9(PC Tem Current Current

A

Time to

1A

2

3

4

5

6

7A

SA

9

10

11

12

10 AWG - CU

8AWG-CU
6 AWG-CU

4 AWG-CQ
2 AWG-CU

1/0 AWG —CU

2/0 AWG - CU

3/0 AWG - Cu

4/0 AWG —CQ

250 MCM - Cu

350 MCM —Cu

500 MCM - Cu

5.6
10.3

20.6

20.6

38.5

139

139

139

159

159

159

159

53

SV

105

145

185

235

270

335

355

410

520

650

34

51

156

156

264

908

908

908

V46

746

746

746

455 (1)

660

660

660

660

(2)

(2)

(2)

1860 (1)

2200

2200

2200

57 sec

48 see

59 see

237 sec

460 sec

300 see

1131 see

2351 see

190 see

350 sec

732 sec

1960 see

Notes:

(1) Maximum current capability of current source

(2) Cable opened due to test current. Let-through current not applied.

WYLE LABORATORIES
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3.0 RESULTS (Continued)

TABLEIIL MAXIMUMTEMPERATURES

Test
No.

1A

2

3

6

VA

8A

9

10

11

12

Cable
Size

10 AWG-CQ
8 AWG-CU
6 AWG-CQ

4 AWG-CQ

2 AWG - CU

1/0 AWG - CU

2/0 AWG - Cu

3/0 AWG -CQ

4/0 AWG —CQ

250 MCM - CQ

350 MCM —Cu

500 MCM - CU

Jacket

456oF

615oF

1876oF

1V98oF

1896oF

1855oF

2206oF

1739 F

1313 F

1494 F

1599 F

182V F

1 In. Above

160oF

1244oF

1481oF

157 0oF

1706oF

1566oF

1566oF

249oF

1675 F

1490 F

1561 F

1513 F

TABLEIV. TIMETO IGNITIONAND BURN TIMES

Test
No.

Cable
Size

Time to
Ignition

Approximate Max Current

lA
2

3

4

5

6

VA

8A

9

10

11

12

10 AWG-
8 AWG-

Cu

Cu

6 AWG-Cu
4 AWG —CQ

2 AWG-
1/0 AWG-

2/0 AWG-

3/0 AWG-

4/0 AWG-
250 MCM-

Cu

CU

CU

CQ

CQ

CU

350 MCM —Cu

500 MCM - CU

N/A
48 sec

24 sec

93 sec

225 sec

412 sec

650 sec

N/A
. 50 sec

125 sec

390 sec

1085 sec

N/A
30 sec

315 sec

160 sec

1103 sec

250 sec

540 sec

N/A
450 sec

525 sec

585 sec

1200 sec

455A

660A

660A

660A

660A

908A

908A

908A

1860A

2200A

2200A

2200A

WYLE LASOAATOAIES
Huntsville Facility
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3.0 RESULTS (Continued)

Based on the preceding data and the following considerations, the Triplex 2/0 AWG cable
was selected as the "worst case cable" and used as the fault cable for all subsequent
configuration tests.

1. Only the 1/0 AWG and 2/0 AWG cables ignited when subjected to the test
current. Therefore, the "worst case cable" must be one of these two.

2. The 2/0 AWG cable carried the test current (908A) longer than the 1/0 AWG
cable before it ignited (650 seconds versus 412 seconds).

3. The 2/0 AWG cable burned for a longer period than the 1/0 AWG cable
(540 seconds versus 250 seconds).

4. The 2/0 AWG cable had a higher jacket temperature than the 1/0 AWG cable
(2206oF versus 1855oF). The 2/0 AWG cable also stayed at a high jacket
temperature (above 800oF) for a longer period than the 1/0 AWG cable (24.4
minutes versus 16.5 minutes).

5. The 2/0 AWG cable had as high a temperature 1 inch above the cable as did the
1/0 AWG cable (both were 1566 F).

Appendices I through IIIcontain the following data from these data:

Appendix I: Test Specimen Inspection Sheets which document material received
from SWEC to conduct all phases of testing.

Appendix II:

Appendix III:

Instrumentation Equipment Sheets which list the equipment utilized
to take data in all phases of testing.

Individual Test Data. This data is separated into individual sections
for each test conducted. Each section contains: 1) Photographs of
the test setup and post-test conditions; 2) Highlights of the test;
3) A plot of temperature data recorded; and 4) Data Sheets.

NOTE: During the warmup to 189oF-199oF period of Screening Tests 2, 3, 4, and 5, the
cable jacket temperature as monitored by TC Channels 1-10 was higher than the
conductor temperature as monitored by TC Channels 11 and 12. Therefore, the
jacket temperature was used to determine that the cable had been warmed to
189oF-199oF. The indicated conductor temperature was lower than the
indicated jacket temperature because thermocouples monitoring the conductor
temperature were mounted near the conductor to bus connection. The bus acted
as a heat sink resulting in lower conductor temperatures at the connection.
During warmup of the cable, the conductor temperature would have to be higher
than the temperature of the adjacent jacket, because the conductor is the heat
sour ce.

WYLE LABORATORIES
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, SCREENING TEST 41A

(3/C 10 AWG CU)

22

J;I

r «v

Jt

< 22~2) ~
4

ttt, 2

I

~2

)
«2 .'2

t

2 t

PHOTOGRAPH I-l
PRETEST VIEW—OVERALL

PHOTOGRAPH I-2

POST-TESI'IEW —OVERALL

'

t J

PHOTOGRAPH I-3

POST-TEST VIEW—CLOSE-UP
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SCREENING TEST $ 1A

(3/C 10 AWG CQ)

Approximate
Test Time

0 Min

10 Min

25 Min

30 Min

50 Min

62.1 Min

62.9 Min

63 Min

63.Z Min

Approximate
Jacket Tem erature

88oF

88oF

143oF

149oF

1ZOOF

1Z2oF

1656oF

456oF

440oF

Observation

Energized cable with 5.6A

Energized cable with 59A

Energized cable with 50A

Energized cable with 55A

Energized cable with 53A
Conductor temp. at 189oF

Energized cable with 455A,
decreasing as conductor
heated (current source
at maximum output)

Open circuit
Peak jacket temperature (456oF)
Peak array temperature (160oF)

Peak conductor temp. (1656oF)
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SCREEHING TEST NO. IA

LEGEND: O FAULT CABLE JACKET TEHPERATURE .—..

0 FAULT CABLE CONDUCTOR TEHPERA-
TUAE (T/CS II 6 I2)

0 ARRAY TEHPERATURE (T/CS l3 33) 'r!

t}AX. TEt)P AECOADED) l6$5.8 F (T/C III)
ANBIENT TEMP: 86 F
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Page iVo. 1-2 i

Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para
S/N

Stone S Webster

Various
WLTP 4 06 01

3 2.3
N/A

GSI No

Screening Test No.

Amb. Temp.
Photo
Test Med. Air
Specimen Temp.

WYLELABORATORIES

Job No.

eport No 47 06"2

.Start Date

fault Cable Size:

No. Conductors:

(o Am 6-

~ readin s after 10 minute ao lication of FLA:

Current:
Max. Temp. F

55 i= 7

Temp. Channel 11: $b~P'emp. Channel 12: 8'7 P

:
5. Readin s at be innin of 15-minute period at 90'C +3'C (189'F-199'F)

Curn SS

~ ~ ~

Max. iemp. f
Channels 1-10: /k 8

F'emp.

Channel 11: . I gP~ F

/a
IO

Temp. Channel 12:

(g/~p'otice

of
Anomaly
Wvi~ <arm vVH his@, $ltv, 4 p+ 3c

Tested By
Witness
Sheet No.

Approved

Date:
Date:

of



Page No. I-28
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone s Webster
Cables
Various
WLTP 47906-01

3-2. 3

N/A

pd FAmb. Temp.
Photo
Test Mad.

WYLE LABORATORIES

JobNo. 4 e06

Test Title Screenin Tes t No.

7 ~ Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current:

I '72. F . Channel No. / 0

Temp. Channel 11: I '/Le P Temp Channel 12: /pg~p
„.9-11. Final readings with test current appl ied:

Ires+ ~r~~ less fr.a~
~4cr~v/d c ~~cu,)ir" open circui t occurs:

Elapsed time:
Max. Temp. F
Channels 1-12: Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current:

Elapsed time to beginning of 15-minute period:
Max. Temp. F

Channel No.

11. If fault cable ignites:

Elapsed time to ignition:

Notice of
Anomaly

Tested By

Sheet No.

Approved

Oate:~
Gate:of~
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Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone E Webster

Cabl s

Vari ous
WLTP 4 906-01

~ 2 ~

N/A

Amb. Temp.
Photo
Test Med.
Specimen Temp.

Screenin Test No.

WYLELABORATORIES

Job No. 4

Start Date

12. Iteadlnas with faui curr n I ied 660 amoeres f r ab les I- 2200 am eres

for cables 6-12)

Current:
Max. Temp. 'F

I«

+~ S CL, .'~ aC We.< e ~,'~~~~ ~ ~4.'(,'X )

Elapsed time to open'r BS sec
Time to ignition

Notice of
Anomaly Qo~e.

Tested B

Witness
Sheet No.

Approved

Date: ~3~
Date:

of~
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Test Report No. 47906-02

This Page Left Intentionally Blank.

WYLE LABORATORIES
Huntsville Facility

1
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Test Report No. 47906-02

SCREENING TEST 2 DATA

WYLE LABORATORIES
Huntavllte Facility
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Test Report No. 47906-02

SCREENING TEST 42

(3/C 8 AWG Cu)

4

.], ',t

1

i

J'„

PHOTOGRAPH IM

PRETEST VIEW—OVERALL

PHOTOGRAPH I-5

POST-TEST VIEW—OVERALL

-

»»

f."...'.",;>. ~:f.M'"'„'"»;','' '.;~Wg. "..
h l»

» '«1«»»«.»

~ KlloC~

»'4 HIW»»l» ~

'HOTOGRAPH I 6

POST-TEST VIEW—CLOSE-UP



Page No. I-33

Test Report No. 4V906-02

SCMKNINGTEST 42

(3/C 8 AWG Cu)

Approximate
Test Time

0 Min

10 Min

3V.V Min

4V.V Min

Z2.V Min

83.3 Min

9V Min

112 Min

112.8 Min

113.3 Min

113.3 Min
113.3 Min

114 Min

Approximate
Jacket Tem ture

V9oF

81oF

11VOF

130oF

166oF

1V8oF

189oF

199oF

614oF

362oF

362'F
362oF

615oF

Observation

Energized cable with 10.3A

Energized cable with 60A

Energized cable with VOA

Energized cable with 84A

Energized cable with 8VA

Energized cable with 89A

Jacket temp. at 189 F

Energized cable with 660A
(Max. let-through current
of backup protection)

Ignition and Open Circuit
Fire out
Peak conductor temp. (1054oF)

Peak array temperature (1244oF)

Peak jacket temp. (615oF)

WYLE lABORATORIES
Huntsville Facility



SCREENING TEST NO. 2

LEGEHD: 0 FAULT CABLE JACKET'EHPERATURE
(T/CS I-IO)

0 FAULT CABLE CONDUCTOR TEHPERA

TURE (T/CS II C I2)
EI ARRAY TEHPERATUR$ T/CS 13-33)

HAX. TEHP RECORDED: I243.9 F (T/C F22)
AHBIENT TEHP: 72 F

DATE: AUGUST 2I, 1985

FIGURE I-2
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FOR EXPLANATION OF UIIY JACKET TEHPERATUI!E IS
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PAGE I-7.
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Page No. I-35
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec:
Para
S/N
Gsl

Stone $ Webster

Various
WLTP 4 06-0 I

3.2-3
N/A
No

Amb. Temp.
Photo
Test Mad.

Specimen Temp. Amb i ent

WYl.E LABORATO'RIES

Job No.

Report No. 47906-2

Start Date

Test Title Screening Test No-
I

Fault Cable Size:

No. Conductors:

~ readin s af er 10 minute a 1 ication of FLA:

Current: /0.3 A
Hax. Temp. F 5/' 'f
Temp. Channel 11: ado Temp. Channel 12: 78 F

'
5. Readin s at be innin of 15-minute oeriod at 90'C + 'C (189'F-19 'F

l
~O'A

l ,a;
Cu r
Max. emp. F
Channels 1" 10: 9Op

Temp. Channel ll: . (f>~F Temp. Channel 12:

Notice of
Anomaly
wvu form lVH 6l4A. @tv, kPR '84

Tested By

Sheet No.

Approved

Date:
Date:

3



Page No. I-36
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

Stone s Webster
Cab les
Various
WLTP 47906"01

3.2.3
N/A

Amb. Temp.
Photo
Test Med. A I r

WYLELABORATORIES

Job No. 4

Report No. 4 o

Start Date J

Test Title Screen i n Tes t No .

7 ~ Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current:
Max. Temp. F Channel No.

Temp. Channel 11: i'~ Temp Channel 12: //2
, 9" 11. Final readings fNith test current applied: /f//y 4>7 cars cc f i s (+cs 'F4r~.~~cl P9. I f open ci rcui t occurs:

Elapsed time:
Max. Temp. F
Channels 1-12: Channel No.

10. I f 15"minuti per'iod of stabilized temperature occurs:

Current:

Elapsed time to beginning of 15-minute period:
Max. Temp. F

Channel No.

11. If fault cable ignites:

Elapsed time to ignition:

Notice of
Anomaly
'f'(y>~ CCfth SVfO ellA„POy APR 34

Tested By

Sheet No.

Approved

Date:
Date:

of~
-2./-



Page iso. i-37
Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para
S/N
Gsi

Test Title

Stone F Webster

C bl
Various
WLTP 4 06-01

.2.
N/A

0
Amb. Temp.
Photo
Test Med.

Specimen Temp Amb i ent

Screenin Test No. Z.

WYLELABORATORIES

Job No. 4

Start Date

12. Readin s with faul cu ren 11 d 660 m res f r cables 1- 2 00 am eres

for cables 6-12)

Current:
Hax. Temp. 'F

Elapsed time to open

Time to ignition
~ '0Y see. o cP ~4

Notice of
Anomaly
.V>l~ arm WH 5144. Pev APA "34

Tested By
Witness
Sheet No.
Approved

IsDate:
Date:Of~

-2 /-
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Test Report No. 47906-02

This Page Left Intentionally Blank.

WYLE LASORATORIES
Huntsville Facility
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Test Report No. 47906-02

SCREENING TEST 3 DATA

WYLE LABORATORIES
Huntsville Facility



Page No. I-40

Test Report No. 47906-02

SCREENING TEST $ 3

(6 AWG Triplex)

a„<'g!~
~ Q ~

a
'I

a

\ ',5

"Y~,

g '<a<<<<
-< 4<-r" <'~aP~P

7<

< $awqY<,

PHOTOGRAPH I-7

PRETEST VIEW—OVERALL

PHOTOGRAPH I-8

POST-TEST VIEW—OVERALL
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PHOTOGRAPH I-9

POST-TEST VIEW—CLOSE-VP
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Test Report No. 47906-02

SCREENING TEST $ 3

(6 AWG Triplex)

Approximate
Test Time

0 Min

10 Min

40 Min

44 Min

54.2 Min
69.2 Min

141.7 iilin

142.2 Min

142.6 Min

142.6 Min
142.6 Min

142.6 Min

147.4 Min

Approximate
Jacket Tem ture

82oF

83oF

164oF

181oF

189oF

191oF

373oF

608oF

1876oF

1876oF

1876oF

1876oF

1350oF

Observation

Energized cable with 20.7A

Energized cable with 100A

Energized cable with 113A

Energized cable with 105A

Jacket temp. at 189 F

Energized cable with 156A
(Test current)

Cable temperature stabilized
for 15 minutes.

Energized cable with 660A
(Max. let-through current
of backup protection)

Ignition

Open Circuit
Peak conductor temp. (1268oF)

Peak jacket temp. (1876oF)

Peak array temp. (1481oF)

Fire Out

WYLE LABORATORIE8
Huntsville Facility
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SCREENING TEST NO. 3

LEGEND: 0 FAULT CABLE JACKET TEHPERATUAE

(T/CS I-IO)
0 FAULT CABLE CONDUCTOR TEHPERA-

TUAE (T/CS II 4 )2)
0 ARRAY TEHPERATURE (T)ICS )3-33)

HAX. TEHP RECORDED: 1816.4 F (T/C II)
AHBIENT TEHP: 75 F

DATE: AUGUST 2I, 1985

FIGURE I-3
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PAGE )-7.
k

i i i

.'ll

I

Ir,'1:

4i

lilt

llii Jt

ji]j

TIME(MIN.)



Page No. I-43
Test Report No. 47906-02

OATA SHEET

Customer
Specimen

<'art No.

Spec.
Para.

S/N
GSI

Test Title

Stone s Webster

Various
WLTP 4 P06-01
3.2 3

N/A
iso

Screening Test No. 3

Amb. Temp.
Photo
Test Med,

Specimen Temp Amb i ent

Job No.

Report No.

Start Date

47906

47906-2
-2./-

gS'YLE

LABORATORIES

Fault Cable Size:

Ho. Conductors:

~ readings af er 10 minute ao lication of FLA:

Current:
Hax. Temp. F-l

2.dr 1 g

Z~F /~
Temp. Channel 11: 5+ F Temp. Channel 12: g'5'

5. Readin s at be innin of 15-minute period at 90'C + 'C (189'F-1 9'F

Curn
/tax. i emp. F

Channels 1-10:

/oS A

/8'/'F

Temp. Channel 11: . /(( Temp. Channe 1 12: /P/

Notice of

Anomaly
ivi~t!o<mww 5tu, eely. sw gw

Tested By
Witness ™

Approved

Date:
Date:ar~

~ 1-



Page No. 1-44
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone S Webster
Cables
Various
WLTP 47906-01

3-2.3
N/A

Amb. Temp. 7 ~ F

Photo
Test Med A I r

WYLELABORATORIES

Start Oate

Title Screen i n Tes t Ho

7. Readings at end of 15-minute period at 9G'C +3 'C (189'F-199'F)

Current: los h
itax. Temp. F

( 4/

Temp. Channel 11: (7 g
9-11. Final readings with test current applied:

9. I r open ci rcui t occurs:

Channel No.

Temp Channel 12:. l73

Elapsed time:
Max. Temp. F
Channe I s 1-12: Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current: I'SG 1

Elapsed time to beginning of 15-minute period: 33<0 Sic
/tax. Temp. F p g q~ F Channel IIo. I

11. If fault cable ignites: /V/
Elapsed time to ignition:

Notice ot
Anomaly
:,g,y -.r .'tw$ > l >iv IPo

Tested By

Sheet No.

Approved

Oate: I
Oate:ar~



Page No. I-45
Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSi

Test Title

Stone s Webster

bl
Various
WLTP 4 06-01

.2.
N/A
No

*
Photo
Test Med. A 1 r
Specimen Temp.

Screenina Test Ho. '3

Report No.

Start Oate

4 06
4 o6-2

WYLELABQRATORIFS

12. Readin s wi th faul ron lied 660 moeres f r cabl s 1- 200 amoeres

for cables 6-12)

Current:
ftax. Temp. 'F

Elapsed time to open
1

Time to ignition

i $ 70

S'~c.

Notice of
Anomaly

Tested By

Sheet No.

Approved

Oate:

Oate:of~
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Huntsville Facility
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Test Report No. 47906-02

SCREENING TEST 4 DATA

WYLE LABORATORIES
Huntsville Facility



Page No. I-48

Test Report No. 47906-02

SCREENING TEST N4

(4 AWG Triplex)

j

F

«««jfjj~ mj.4

I«+at«j-
I ~ ««««

PHOTOGRAPH I-10

PRETESI'IEW —OVERALL

PHOTOGRAPH I-11

PRETEST VIEW—CLOSE-UP

PHOTOGRAPH I-12

POST-TEST VIEW —OVERALL

PHOTOGRAPH I-13

POST-TEST VIEW—CLOSE-UP
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Test Report No. 47906-02

SCREENING TEST g4

(4 ANG Triplex)

Approximate
Test Time

0 Min

10 Min

40 Min

70 Min

75.7 Min

90.7 Min

130.7 Min

132.2 Min

133.4 Min

133.4 Min

133.4 Min

133.4 Min

136.4 Min

Approximate
Jacket Tem erature

73oF

72oF

151oF

184oF .

189oF

200oF

226oF

1420oF

1798oF

179 8oF

1798oF

1798oF

1375.0oF

Observation

Energized cable with 20.7A

Energized cable with 130A

Energized cable with 140A

Energized cable with 145A

Jacket temp. at 189oF

Energized cable with 156A
(Test current)

Cable temperature stabilized
for 15 minutes.

Energized cable with 660A
(Max. let-through current
of backup protection)

Ignition

Open Circuit
Peak conductor temp. (1137oF)

Peak jacket temp. (1798oF)

Peak array temp. (1570oF)

Fire Out

WYLE LABORATORIES
Huntsville Facility



SCREENIHG TEST NO. 4

LEGEND: 0 FAULT CABLE JACKET TENPERATUAE

(T/CS 1-10)
O FAULT CABLE CONDUCTOR TENPERA

TURE (T/CS 11 8 12)
0 AARAY TEHPERATURE (T/CS 13-33)

HAX. TENP RECORDED: 17tl7.6 F (T/C I6)
AHBIENT TENP.: 65 F

DATE: AUGUST 22, 1985

FIGUAE 1-4

tnl:in ':

nn

1700

rl
tl
iJ

II'400

1200

11.

1100

SOO

800

V
Z

o 800
I

500

li
'lt'

tin
I+

lt!; . I I II I I R . .I I

FOR EXPLANATION OF HNY JACKET TEHPERATUAE IS
HIGHER THAN THE CONDUCTOR TEHPERATURE SEE

PAGE 1-7.
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Page No. I-51
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

Various
WLTP 4 06-01
323
N/A

Screening Test No.

Amb. Temp.
photo yes

Test Med.

Specimen Temp.

WYLE LABORATORIES

Job No.

Report No. 4"906 2

Fault Cable Size:

No. Conductors:

~ readin s af er i0 minute aoolica ion of FLA:

Curr ent:
Max. Temp. F

h

Temo. Channel ll:

zo.a /I

12 F

Temp. Channel 12: 7/
F'.

Readin s at be lnnin of 15-minute period at 90'C + 'C (189'F-I 9'F

14s 8
Max. iemp. F

Channels 1-10: I8'F F /6

Temp. Channel 11: / g- ( Temp. Channel 12: /7g-

Notice of
Anomaly
»V»i~ +0m» VV»» SlaA, Roy RRQ $l

Tested By
Witness
Sheet No.

Approved

. Date:
Date:at~

V.2,w-
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
Gsi

Stone S Webster
Cabies
Various
WLTP 47906-01

3.2 '
N/A

Amb. Temp. ~ S F

Photo
Test Med.

WYLE LASORATORIES

Test Title Screenin Tes t No. +

7. Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current:
Max. Temp. F 0 p

Temp. Channel Il: I GO~P
9-11. Fina i readings w i th tes t curren t app l i ed:

9. 1 f open ci rcui t occurs: g p

Elapsed time:
Max. Temp. F
Channels 1-12:

Channel No. 7
Temp Channel i2: /Zg

Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current: tS& A

Elapsed time to beginning of 15-minute Period: leod
Max. Temp. F

Channel No.

1 I. If fault cable igni tes:

Elapsed time to ignition:

Notice ot
Anomaly

Tested Sy
Witness
Sheet No.

Approved

Date:

ot~
Y.2.2.- (-
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Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

C bl s

Vari ous
WLTP 47 06-01

2.
N/A
Ho

Amb. Temp.
Photo
Test Med. A I r
Specimen Temp Amb i ent

Screenina Test No.

WYLELABORATORIES

Job No. 4

12. Iteadin s with faul urron I i d 660 moeres f r ab les I- 2200 amoeres

for cables 6-12)

Current:
Max. Temp. 'F

I-I
Elapsed time to open

Time to ignition
~ (0 wc.

Notice ot
Anomaly

Tested 8

Sheet No.

Approved

Oa~e:~»
Date:ar~
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Test Report No. 47906-02

SCREENING TEST 5 DATA
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Page No. I-56

Test Report No. 47906-02

SCREENING TEST 45

(2 AWG Tripiex)

@~A
J

1

1"

1

t

t ~ rt ~rrtt WC

™

PHOTOGRAPH I-14

PRETEST VIEW—OVERALL

PHOTOGRAPH I-15

POST-TEST VIEW—OVERALL

1

I

PHOTOGRAPH I-16

POST-TEST VIEW—CLOSEwUP



Page No. I-5?

Test Report No. 4?906-02

SCRE12GNG TEST $5

(2 AWG Triplex)

Approximate
Test Time

0 Min

15 Min

56.3 Min

Z1.3 Min

134.8 Min

138.5 Min

142.5 Min

142.5 Min

144.5 Min

142.5 Min

156.9 Min

Approximate
Jacket Tem erature

84oF

85oF

189oF

198oF

346oF

800oF

1345oF

1345oF

1896oF

1345oF

962oF

Observation

Energized cable with 38.5A

Energized cable with 185A

Jacket temp. at 189oF

Energized cable with 264A
(Test current)

Cable temperature stabilized
for 15 minutes.

Energized cable with 660A
(Max. let-through current
of backup protection)

Ignition

Open Circuit
Peak conductor temp. (1194 F)

Peak jacket temp. (1896oF)

Peak array temp. (1ZO?oF)

Fire Out

WYLE LABORATORIES
Huntsville Facility



SCREENING TEST NO. 5

LECEND: 0 FAULT CABLE JACKET TENPERATURE

(T/CS >-10)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/CS 11 6 12)
Cf ARRAY TEHPERATURE ($/CS 13-33)

HAX. TEHP RECORDED: I8$5.7 F (T/C 110)
ANBIENT TEMP: 75 F

DATE: AUCUST 22, f985

FIGURE 1-5
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Test Report No. 47906-02

DATASHEET

Customer

,~
Specimen
Part Na.

Spec.
Para.

S/N
Gsl

Test Title

Stone 6 Webster

Various
WLTP 4 06-01
3.2. 3

fl/A
No

Screening Test No.

*
Photo
Test Med.

Specimen Temp.

Jab No.

Report No.

Start Gate

47906

47906-2
-2Z.- 5

WYLELABORATORIES

Fault Cable Size:

Ho. Conductors:

A &6. wv.i

~ readln s af er 10 minute aool 1 ca lan of FLA:

Curr ent:
Max. Temp. "F '~o (
Temp. Channel 1 i: '8 l F Temp. Channel 12: S2. F

5. Readin s at be innin of 15-minute period at 90'C + 'C (189'F-1 9'F)

Cur n
'lax. i emp. F

Channels 1" 10: f 3'7 F

Temp. Channel 11 . I g( o F Temp. Channel 12:

g'/~p'atlc&

of
Anomaly
IVvl~ lO<n AH Ills, Pw APE Q

Tested By
,..., ~L

Sheet No.
Approved

Oate:~~K
Date:

of
2.- gh
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Test Report No. 47906-02

DATA SHEET

Customer Sto~e s Webster

Specimen Cab I es

part No. Various
WLTP 47906"0 ISpec.

Para. 3 '.3
N/A

GSI

Test Title Screenin Tes t No.

Amb. Temp.
photo
Test Med.

WYLELABORATORIES

Job No. 4 c06

Report No. " 4

Start Oate

7. Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current:
Max. Temp. F les
Temp. Channel 11: lg 7

9- I I. Final readings with est current applied:

9. I f open circui t occurs:

Elapsed time:
Max. Temp. F
Channels I"12:

Channel No.

Temp Channel 12: I g Z.

Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current: 2-Co A

2 '700Elapsed time to beginning of 15-minute period: ~EP& S<C.

337 Channel No.

II. If fault cable ignites:

Elapsed time to ignition:

Notice oI
Anomaly

Tested By

Sheet No.

Approved

Oate: ~<
Oate:ar~
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Test Report No. 479 0 6-0 2

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/ N

GSI

Test Title

Stone 8 Webster

C b I

Vari gus
WLTP 4 06-0 I

. 2.
N /A
No

0
Amb. Temp.
Photo
Test Mad A '

Specimen Temp.

Screenin Test No.

WYLELAB 0 RAT0 R IES

Job No. 4 06

Report No. 4

Start Oate

12.1teadinswi h faul rr d 660 moe res f r ab I~s I - 2200 moeres

for cables 6-12)

Current:
Nax. Temp .

'
Elapsed time to open

Time to igni ti on

Cn0 A

22. 5

Notice oI
Anomaly

~ 5+(+ 1 JR $ 144„>~ 4PO 4

Tested By
Witness
Sheet No.

Approved

Oate: J

ot~
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SCREENING TEST 6 DATA
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Test Report No. 47906-02

SCREENING TEST 46

(1/0 AWG Triplex~)

I'

t
F

F

W W F

II

FI

~Ittt

~W+tttt

TF

I',
II

I

I

i

F

II F f

PHOTOGRAPH I-1Z

PRETEST VIEW—OVERALL

PHOTOGRAPH 1-18

PRETEST VIEW—CLOSE-UP

~FCC t '-

~I
'tQ~* ~~+~ I

~|oiSCa~al!o >

f
fp F

PHOTOGRAPH I-19

POST-TEST VIEW—OVERALL

PHOTOGRAPH I-20

POST-TEST VIEW —CLOSE-UP
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Test Report No. 47906-02

SCREENING TEST 06

(1/0 AWG Triplex-Cu)

Approximate
Test Time

0 Min

15 Min

50 Min

75 Min

105.6 Min

113.8 Min

128.8 Min

135.7 Min

136.6 Min

138.75 Min

138.75 Min
138.75 Min

139.9 Min

Approximate
Jacket Tem erature

86oF

99oF

131oF

152oF

172oF

175oF

181oF

800oF

1050oF

1855oF

1855oF

1855oF

1650oF

Observation

Energized cable with 139A

Energized cable with 185A

Energized cable with 210A

Energized cable with 230A

Energized cable with 235A

Conductor at 190oF

Energized cable with 908A
(Test Current)

Ignition

Open Circuit
Peak conductor temp. (882oF)

Peak jacket temp. (1855oF)

Peak array temp. (1566oF)

Fire Out

WYLE LABORATORlES
Huntsville Facility
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i 1

2000

'CREENING TEST No. 6

LEGEND: 0 FAULT CABLE JACKET TEMPERATURE

(T/cs I-Io)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/CS II S 12)
8 ARRAY TEHPERATURE (J/CS I3-33)

HAX. TEHP RECORDED: I855.1 F (T/C /2)
AHBIEHT TDIP: 79 F

DATE: AUGUST 23, 1985

FIGURE I-6
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Page No. I-67
Test Report No. 47906-02

DATASHEET

Customer

, Specimen
Part No.

Spec.
Para
S/N
GSI

Test Title

Stone s Webster

Various
WLTP 4 06-01
323
N/A
Ho

Screening Test No.

*
Photo
Test Med.

Specimen Temp.

WYLELABORATORIES

Job No. 47 06

Report No.

Fault Cable Size: i/0 hw6. 7 r <'~
Ho. Conductors:

~ readin s af er 10 minute application of Ft.A:

Current: f3'f 6
Max. Temp. F itF, 7

Temp. Channel 11: Temp. Channel 12:

5. Readin s at be innin of 15-minute ceriod at 90'C + 'C (189'F-1 9'F

Curr n
Max. emp. F
Channe 1 s I -10:

Temp. Channel ll:
f'7~ F

[go F Temp. Channel 12: ig('7

Notice of
Anomaly
vvvre Sclvm vvH Olla. Nvv kPR g4

Tested 8y

Sheet No.

Approved

Oate:
Oate:



Page No. I-68
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster
Cables
'/ar i ous
WLTP 47906-01

3.2.3
II/A

*
Photo
Test Med. Ai r

WYLELABORATORIES

Job No. ~06

Test Title Screen i na Tes t Ito.

7. Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current: 239 A
Max. Temp. F

l z/'F
Temp. Channel 11: i/7~ P

9-11. Final readings with test current appiied:

9. I f open circui t occurs:

Elapsed time: 5"7C Se ~
Max. Temp. F
Channels 1 12. 18 o S F

Channel Ho.

Temp Channel 12; I'E')~F

Channel Ito.

10. I f 15-minute period of stabilized temperature occurs: g
Current:

Elapsed time to beginning of 15-minute period:
Max. Temp. F
r Channel Ho.

ll. If fault cable ignites:

Elapsed time to ignition:

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Date:



Page No. I-69
Test Report No. 47906-02

' DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

bl
Various
WLTP 4 06-01

.2.
N/a
No

Arnb. Temp.
Photo
Test Med. A I r
Specimen Temp. Ambient

Screenin Test No. b

WYLELABORATORIES

Job No. ' 06

12. Read in s with faul u r n I i d 660 moeres f r abl s I- 2200 amoeres

for cables 6-12) g/p,

% &eW

Current:
Max. Temp. 'F

I I- ~

Elapsed time to open

Time to Ignition

Notice of
Anomaly

Tested By

Sheet No.
Approved

Date:
Date:ot~5'-
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Test Report No. 47906-02

SCREENING TEST 4ZA

(2/0 AWG'Triplex-Cu)

1

j Q ~Qy t).

1
'

PHOTOGRAPH 1-21

PRETEST VIEW—OVERALL

PHOTOGRAPH I-22

POST-TEST VIEW—OVERALL

PHOTOGRAPH I-23

POST-TEST VIEW —CLOSE-UP
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Test Report No. 47906-02

SCREK%ING TEST 47A

(2/0 AWG TriplexCu)

Approximate
Test Time

0 Min

10.1 Min

8S Min

103.3 Min

114.1 Min
115.75 Min

121.0 Min

121.9 Min

121.9 Min

123.2 Min

Approximate
Jacket Tem erature

80oF

88oF

1S2oF

184 F

900oF

1210oF

2206oF

1900oF

1900oF

1'750oF

Observation

Energized cable with 139A

Energized cable with 270A

Conductor at 190 F

Energized cable with 908A
(Test current)

Ignition
Peak array temp. (1566oF)

Peak jacket temp. (2206oF)

Open Circuit
Peak conductor temp. (1145oF)

Fire Out

WYLXLABOAATOAIES
Huntsville Facility



i
Jl

i'll
ili!
Vr.

t
ii

't

!

SCREENING TEST NO. 7A

LEGENDt 0 FAULT CABLE JACKET TEMPERATURE

(T/CS I-IO)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (7/CS II 6 I2)
Q ARRAY TENPERATURE (T/CS l3-33)

HAX. TENP RECORDED: 2205.9 F (T/C II )
ANBIEHT TENP: 78 F

DATE: AUGUST 2trc l985

FIGURE I-7
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Page No. I-75
Test Report No. 479 0 6-0 2

DATASHEET

Customer

, „Specimen
Part No.

Spec.
Para.

S/ N

GSI

Stone s Mebs ter

Vari ous

WLTP 4 06 "0 I

3 ~ 2 3

N /A
No

Amb. Temp.
Photo
Test Med.

Specimen Temp.

Job No.

Report No.

Start Gate

47906

47906-2

WYLE LA80 RATO R IES

Test Title Screen I n9 Tes t No. 7

Fault Cable Size:2/0AWg. l-rf (~
No. Conductors: 3

~ readin s af er 10 minute ao I icatlon of FLA:

Current:
fvlax. Temp . i

I - I ~

l3 'f A

e F I

Team . Channel I I: 87 F Temp ~ Channe I I 2: 87 F

5.Readin sat be inninof i5-minute oeriodat 90'C+'C(189'F-199'F

C r n
rtax. i emp - F
Channe I s I-10:

2 7OA

I 82 F

Temp. Channei I I: . I 85~ P- Temp. Channel I 2: I 90 F

Notice of
Anomaly

~ Ct)ffllVVflQflO fly'ffA jO

Tested By
Witness
Sheet No.

Approved

Gate: d
Gate:

of~



Page No. I-76
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/ N

GSI

Stone r Webster
Cables
Various
WLTP 47906-01

3.2.3
N/A

Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

Title Screen i n Tes t No . 7 A

7. Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current: 270A
Iai" F Channel No. /0

Temp. Channel 11: (Wo
9- 11. Final readings with test current applied:

9. IF open circuit occurs:

Elapsed time: [ '1 2. 4 Sc'c.

Temp Channel 12: ll7 F

Max. Temp. F
Channe I s 1-12: Z 2-0 9 Channel No. I

10. IF 15™nute period of stabilized temperature occurs: ~(p

Current:

Elapsed time to beginning of 15-minute period:
Nax. Temp. F

Channel No.

il. If Faul't cable igni tes:

Elapsed time to ignition:

Notice of
Anomaly

Tested By

Sheet No.

Approved

/
Oate:ai~-~-'gS
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Test Report No. 47906-02

CATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

SIN
GSI

Test Title

S tone 8 Webs ter
C bl
Var ious
WLTP 4 06-01

.2.

d
Amb. Temp.
Photo
Test Med.

Specimen Temp.

Screenina Test No.

WYLELABORATORIES

Job No. 4 c06

12. Readin s wi h faul rr l i d 660 m ere f r cables 1- 2200 amoeres

for cables 6-12) jY/A

Current:
Max. Temp. 'F

Elapsed time to open

Time to ignition

iV

Notice ot
Anoma(y

tP'l '5 Ilail Qyv XP4

Tested By

Sheet No.
Approved

Date:
Date:af~
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SCREENING TEST 8A DATA
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Test Report No. 47905-02

SCREENING TEST OSA

(3/0 AWG Triplex-Cu)

jl

I

'7>

+ !

4

Ilg
i p ~9+t

PHOTOGRAPH I-24

PRETESI'IEW —OVERALL

PHOTOGRAPH I-25

POST-TEST VIEW—OVERALL

PHOTOGRAPH I-26

POST-TESI'IEW —CLOSE-UP
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Test Report No. 4?906-02

SCREEl%ING TEST 48A

(3/0 AWG Triplex-Cu)

Approximate
Test Time

0 Min

10 Min

86.2 Min

101.4 Min

141.8 Min
141.8 Min

141.8 Min

141.8 Min

Approximate
Jacket Tem ture

67oP

V4oP

1VOoF

17VoF

1739oP

1V39oF

1739oF

1?39oF

Observation

Energized cable with 139A

Energized cable with 330A

Conductor at 189oF

Energized cable with 908A
(Test current)

Open Circuit
Peak conductor temp. (133?oF)

Peak jacket temp. (1739oF)

Peak array temp. (249 F)

WYL.E LABORATORIES
Huntavllla Facility
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SCREENING TEST NO. 8A

LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/CS I-IO)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/CS 1l 6 l2)
0 ARRAY TEHPERATURE ($/CS 13-33)

MAX. TEHP RECORDED: 17)9.4 F (T/C II)
AHBIENT TEHP: 56 F

DATE: AUGUST 26, f985

FIGURE I-8
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Page No. I-S 3
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/ N

Gsl

Test Title

Stone S Webster

Vari ous l

WLTP 47 06-0 1

3 2 ~ 3

N/A
No

Scg een i ng Test No. QA

IpAmb. Temp.
Photo
Test M~ A'

Specimen Temp.

WYLfLABORATORlfS

Job No.

Report No. 47906 2

Start Oate ~ ~4'- «

Fault Cab le S 1 ze: P/~ P tug. 7-v-i'g
No. Conductors: 3,

5

~ readincs aF er 10.minute aool icatlon of FLA:

Current: l3't A
aax. Temp. F

~ ~ ~ /+
Temp . Ch anne i I 1: 1 't Temp . Ch anne 1 I 2:

5. Readi n s at be inn in of 1 5-mi nute period at 90'C + 'C ( 1 89'F-199'F

s3 S A
Max. i emp . F

Channels 1-10: I -70o F

Temp. Channe 1 1 1: . i cf 04 F Temp. Channel 1 2: Je po F

Notice of
Anomaly
vel ~ ~oafle Ww e>aa pn sOe 8s

Tested By
Witness
Sheet No.

Approved

Oate:
Date:

of



Page No. I-84
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N

Stone S Webster
Cables
Various
WLTP ti7906-01

3 2.3
N/A

Arnb. Temp.
0

Photo
Test Mad.

WYLELABORATORIES

Start Oate ~
2r'SI

No

Test Title Screen in Tes t No. Er'A

7. Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current: 33SP
Max.. Temp. F ~ii F (
Temp. Channel 11: I'ieoi=

9" I 1. Final readings with test current, applied:

9. If open circuit occurs:

Elapsed time: g+ gg S e c

Max. Temp. F
Channel s 1-12: l 1 3g F

Channel No.

Temp Channel i2: igo~p

Channel No.

10 . If 15-minute period of stabilized temperature occurs: Itf A

Current:

Elapsed time to beginning of 15-minute period:
Max. Temp. F
r Channel No.

I I . If fault cable igni tes:

Elapsed time to ignition:

Notice of
Anomaly
(,v. ~ ~.rn: Aw diu >tv aP~ il

Tested By
Witness
Sheet No.

Approved

Oats
Oate:.i~ ~



Page No. I-85
Test Report No. 479 06-02

DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S IN

GSI

Test Title

S

tones'ebs
ter

C b l s

Various
WLTP4 06-01

~ 2

II/A
No

0
Am b . Temp .

Photo
Test Med A i r
Specimen Temp Amb i en t

Screen

inTestNo�.HA NYLELABORATORIES

Job No.406
Start Date

I 2 . Ite a d I n s w I th fa u I u r n I i d 6 6 0 mo e r f r cables I - 2 0 0 a m pe re s

For cables 6 - I 2 )

Current:

Max�.

Temp . '
Elapsed time to open

Time to i gn I t i on

Notice of
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Sheet No.
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Test Report No. 47906-02

SCREENING TEST 09

(4/0 AWG Triplex-Cu)
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PHOTOGRAPH I-27

PRETEST VIEW—OVERALL
PHOTOGRAPH I-28

POST-TEST VIEW—OVERALL
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Test Report No. 47906-02

SCREENING TEST $9

(4/0 AWG Triplex-Cu)

Approximate
Test Time

0 Min

15 Min

65 Min

80 Min

257.8 Min

259.2 Min

260.7 Min
260.7 Min

260.7 Min

260.7 Min

Approximate
Jacket Tem ture

88oF

103oF

182oF

187oF

44oF

1000oF

1313oF

1313oF

1313oF

1313 oF

Observation

Energized cable with 159A

Energized cable with 390A

Conductor at 189oF

Energized cable with 908A
(Test current)

Cable temperature stabilized
for 15 minutes.

Energized cable with 1860A
(Let-through current is 2200A.
1860A was maximum capability
of the current source)

Ignition
Open Circuit —Fire Out

Peak conductor temp. (1675oF)

Peak jacket temp. (1313oF)

Peak array temp. (1604oF)

WYLE LASORATORIES
Huntsville Facility
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SCREENING TEST NO. 9

LEGEND: 0 FAULT CABLE JACKET TENPERATURE

(T/CS I- ID)0 FAULT CABLE CONDUCTOR TENPERA-

TURE (T/CS II B 12)
0 ARRAY TENPERATURE (T/CS 13-33)

NAX. TENP RECORDED: 1674.9 F (T/C II3)
ANBIEHT TENP: 770F

- DATE: AUGUST 27, 1985
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Test Repot t No. 47906-02

OAYA SHEET

Customer
„Specimen

Part No.

Spec.
Para.

S/N
Gsi

Stone s Webster

Various
WLTP 4 <06-01
3 2.3
N/A
No

0
Amb. Temp.
Photo
Test Med.
Specimen Temp Ambient

Job No.

Report No.

Start Oate

47906

47906-2
8-Xl-HS

KYLELABORATORIES

TestTitle " ening Test No.

Fault Cable Size: y ~ ~~ 7-~,'

No. Conductors:

~ readin s after 10 minute ao lica ion of FLA:

Current: IS%A
Max. Temp. F

t2. F Z.

Temp. Channel 11: 9I eF Temp. Channel 12: QZ F

5. Readin s at be innin of 15-minute period at 90'C + 'C (189'F-I 9'F

C rrn 3'Vo A
Max. emp. F

Channels 1-10: ] ggop

Temp. Channel 11: . 189' Temp. Channel 12: 11 44F

Notice of
Anomaly
Avi~ ~en 'VH 5144, +ev kPR !4

Tested By
Witness
Sheet No.

Approved

Oate:
I'ate:

of +
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone f Webster
Cables
'/ar ious
WLTP 47906"01

3.2. 3

N/A

Amb Temp 1 1 F
Photo
Test Med.

WYLELABORATORIES

Start Date

Test Title Screenina Test No.

7 ~ Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current: ESSA
Max. Temp. F

187 F

Temp. Channel 11: [ f%4P
9-11. Final readings wi th tes t current appl i ed:

9. Ir" open circui t occurs: g/p
Elapsed time:
Wax. Temp. F
Channeis 1- l2:

Channel No. I 0
Temp Channel 12:, IagoF

Channel No.

IO. If 15-minute period of stabilized temperature occurs:

Current:

EIaosed time ro beginning of 15-minute period: 9Q 75 5 e,c

9914 F- Channel No. Il

I I. I f faul t cable igni tes: g/p
Elapsed time to ignition:

Notice ot
Anomaly

Tested By
Witness
Sheet No.
Approved

Oate:

Oate:

-2
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster

C bl
Various
'WLTP 4 C106-01

.2
N/A
No

0
Amb. Temp.
Photo
Test Med. Ai r
Specimen Temp Amb ient

Job No.

Report No.

Start Date

4 06
4 06-2
-2 -8$

'IhfYLELABORATORIES

Test Title Screen in Test No

12. Readin s wi th faui u r n I ied 660 am eres f r cables 1- 2200 amoeres

for cables 6-12)

Current:
Max. Temp. 'F

l Sf'dO

l3 laeF
Elapsed time to open

l io sec +d d 4H
Time to igniticn

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Date:

$ .2 -ps.
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Test Report No. 47906-02

SCREENING TEST 410

(250 MCM Tripiex-Cu)

PHOTOGRAPH I-30

PRETEST VIEW—OVERALL

PHOTOGRAPH I-31

POST-TEST VIEW—OVERALL

pf ~~ el

*CO~ w~~~
PHOTOGRAPH I-32

POST-TEST VIEW—CLOSE-UP

PHOTOGRAPH I-33

POST-TEST VIEW—CLOSE-UP
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Test Report No. 4?906-02

SCREENING TEST $10

(250 MCMmal~~)

Approximate
Test Tllne

0 Min

10 Min

46.8 Min

61.8 Min

212.0 Min

214.2 Min

219.0 Min

219.0 Min

220.0 Min

223.0 Min

225.0 Min

Approximate
Jacket Tem erature

83OF

86oF

180oF

190oF

609oF

990oF

1375oF

1375oF

1395oF

1455oF

1494oF

Observation

Energized cable with 159A

Energized cable with 440A

Conductor at 189oF

Energized cable with 746A
(Test current)

Cable temperature stabilized
Energized cable with 2200A

(Max. let-through current
of backup protection)

Ignition
Peak array temp. (1490oF)

Peak conductor temp. (1714oF)

Open Circuit
Fire Out

Peak )acket temp. (1494 F)

WYLE LABORATORIES
Huntsville Faclllty
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SCREENING TEST NO. IO

LEGEND} 0 FAULT CABLE JACKET TENPERATURE

(T/CS I- IO)
0 FAULT CABLE CONDUCTOR TENPERA

TORE (T/CS l3-33)
C) ARRAY TENPERATURE (T/CS l3-33)

NAX. TE)}P RECORDED: l713.5 F (T/C Ill)
ANBIENT TENPI 78oF

DATE: AUGUST 28, )985

FIGURE I-IO
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Page No. I-99
Test Report No. 47906-02

OATA SHEET

Customer
Specimen
Part No.

Spec.
Para
S/N
GSI

Stone 6 Webster

Various
WLTP 4 06-01
3 2.3
H/A
Ho

d
Amb. Temp.
Photo
Test Med.

Air
Specimen Temp Amb i ent

WYLELABORATORIES

b N
47'f06

Report No. 47906-2

Test Title .Screenln9 Test Ho. 10

Fault Cable Size: ZSO MCM, Wr <'Z
Ho. Conductors:

- readin s after 10 minute application of FLA:

Current:
Max. Temp. F

8Q F

Temp. Channel 11: 88 F Temp. Channe I I 2: S R o F

5. Readin s at be innin of 15-minute oeriod at 90'C + 'C (189'F-I 9'F
Vl

~ 'l~ ~

t»> 'I

Jp

u I n
Max. iemp. F

Channels I- 10:

43op,

I
Co''emp.

Channel 11: . I 'Il't4p Temp. Channel 12: ipgF:

Notice oI
Anomaly
wv>~ Fcfm 1VH Slab, +t» 4Pll

Tested By
Witness
Sheet No.
Approved

Date:
Date:at~

~ 2»
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para
SIN
GSI

Stone S Webster
Cables
Various
WLTP 47906-01

3.2 3

N/A

Amb. Temp.
Photo
Test Med.

WYI.E lABORATORIES

Start Oate

Test Title Scree~ in Tes t No. 0

7 ~ Readings at end of 15-minute period at 90'C +3 'C (189'F-199'F)

Current:
Hax. Temp. F 19d~E

Temp. Channel 11: 2.o3'F
9-11. Final readings with test current applied:

9. If open circuit occurs: N Jg

Elapsed time:
rIax. Temp. F
Channels 1-12:

Channel No. ~
Temp Channel 12: i<C~F

Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current: ?WQ A

Elapsed time to beginning of 15-minute period: 1 3~< «<
O'P Channel No. Ii

Il, If fault cable igni tes: N/
Elapsed time to ignition:

Notice of
Anomaly
6'v, ~ ~arm WH blCA, 7~ Pq 3l

Tested By
Witness
Sheet No.
Approved

Oate
/

Gate:
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Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.
S/N
Gsl

Test Title

Stone s Webster

C bl
Various
WLTP 4 906-01

~ 2 ~

N/A
No

Amb.Temp. 7P F

Photo
Test Med.
Specimen Temp Amb 1 ent

Screenin Test No. /0

WYLELABORATORIES

Job No. 4

Start Date

12. Readin s with faul urre i d 660 am e es fo cables I- 2200 am eres

for cables 6-12)

Current:
Max. Temp. oF

0 ~

2 Z.dOA

Elapsed time to open

Time to ignition
3EO s4.c.

f2.% 54 c

Notice of
Anomaly
Wyl~ Form WH 51lA. Rev. APR '$4

Tested By
Witness
Sheet No.

Approved

Date:
Date:or~

~ 2
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SCREENING TEST 11 DATA
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Test Report No. 47906-02

SCREENING TEST 011

(350 MCM Triplex-Cu)

c
I

hh

h.

PHOTOGRAPH I-34

PRETEST VIEW—OVERALL

PHOTOGRAPH I-35

POST-TEST VIEW—OVERALL
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PHOTOGRAPH I-36

POST-TEST VIEW—CLOSE-UP
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Test Report No. 47906-02

SCREENING TEST 011

(350 MCMTriplex-Cu)

Approximate
Test Time

0 Min

10 Min

101.V Min

116.V Min

215.0 Min

221.5 Min

222.8 Min

226.8 Min

226.8 Min

226.8 Min

231.2 Min

Approximate
Jacket Tem erature

V9oF

81oF

181oF

187oF

329oF

940oF

1100oF

1599 oF

1599oF

1494oF

1330oF

Observation

Energized cable with 159A

Energized cable with 500A

Conductor at 189oF

Energized cable with V46A
(Test current)

Cable temperature stabilized
Energized cable with 2200A

(Max. let-through current
of backup protection)

Ignition
Peak array temp. (1561oF)

Open Circuit

Peak conductor temp. (1207oF)

Peak jacket temp. (1599oF)

Fire Out

WYLE LABORATORIES
Huntsville Facility
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SCREENING TEST NO. II 1

-, LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/CS )-)0)
0 FAULT CABLE CONDUCTOR TENPERA-

TURE (T/CS [3-33)0 ARRAY TENPERATURE (T/CS [3-33)
NAX. TENP RECORDED: 1599.30F (T/C !5)

ANBIENT TENP: 78 F 1

DATE: AUGUST 29, 1985
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DATA SHEET
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Specimen
Part No.

Spec.
Para.
S/N
GSI
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Cables
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3.2 3

N/A'o

goAmb. Temp. 7 F
Photo
Test Med.
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~fl
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Temp. Channe I 11: led'V
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Channels 1-12:
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Temp Channel 12: I8 1 F

Channel No.

10. If 15-minute period of stabilized temperature occurs:
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Max. Temp. F

3S 3o F Channel No. I'i

ll. If fault cable ignites:

Elapsed time to igni tion:

Notice of
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Sheet No.
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Specimen
Part No.

Spec.
Para.
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GSI

Test Title
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N/A

No

Amb. Temp.
Photo
Test Med. Ai r
Specimen Temp Amb I ent

Screenin Test No. ll

NYLELABORATORIES
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l2. Iteadin s with Faul r n lied 660 moeres F r ables I- 2200 am eres

For cables 6-12)

Current:
Nax. Temp. 'F
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Elapsed time to open l10 8c|
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Anomaly
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Sheet No.
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PHOTOGRAPH 1-3V

PRETEST VIEW—OVERALL

PHOTOGRAPH I-38

POST-TEST VIEW—OVERALL

1~1

~tu<"

PHOTOGRAPH I-39
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SCREENING TEST $12

(500 MCM Triplex-Cu)

Approximate
Test TIIne

0 Min

15 Min

110 Min

125 Min

170 Min

188 Min

190.5 Min

202.7 Min

208.0 Min

202.5 Min

202.5 Min

Approximate
Jacket Tem erature

86oF

88oF

181oF

18V F

21V F

907oF

1120 oF

1803oF

1340oF

182VoF

182V F

Observation

Energized cable with 159A

Energized cable with 615A

Conductor at 189oF

Energized cable with 746A
(Test current)

Cable temperature stabilized
Energized cable with

2200A'Max.

let-through current
of backup protection)

Ignition

Peak array temp. (1513oF)

Open Circuit
Fire Out

Peak conductor temp. (1311oF)

Peak jacket temp. (1827 F)
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Part No.

Spec.
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S/ N
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Various
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N/A

Amb. Temp.
Photo
Test Med Air
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Test Title Screenlno Tes t No.
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Current:
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9. IF open circui t occurs: p//4
Elapsed time:
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Channels 1-12:

Channel No. 9

Temp Channel 12t l8'F I|=

Channel No.

10. If 15-minute period of stabilized temperature occurs:

Current: t 448
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11. If fault cable igni tes:

Elapsed time to igni tion:
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Sheet No.
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Test Title
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Test Med.
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Screenino Test No.
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SECTION II

CONPIGURATION NUMBER 1 TESTS
(SEPARATION OP CABLE IN PREE AIR TO CABLE

IN PREE AIR WITHOUT BARRIERS)

1.0 REQUIREMENTS

Acceptance Criteria

1.1.1 Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

1.1.2 H Potential Test

There shall be no evidence of insulation breakdown or Qashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

Energized specimens in the target raceway shall conduct 100% of SWEC-rated currents (see
table below) at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
before, during, and after the overcurrent test.

Cable
Size

1/0 AWG

2 AWG

12 AWG

16 AWG

No.
Conductors

Triplex
Triplex

7

2/C

SWEC
IJ). No.

NJM-34

NJM-25

NJN-37

NJP-05

Cable Rated
~e Volta~ Current

L 575 139

K 575 38.5

C 120 10

X 50 1

1.1.4 Tolerances

All target cable voltages specified in this procedure shall be maintained within a +3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, -0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

Allfault cable currents shall be maintained within a+3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDURES

2.1 Test Specimen Preparation

The test specimens were mounted to the unistrut frame assembly as shown in Figures 2, 3
and 4 of Section VIII. This apparatus was assembled to the indicated dimensions by Wyle
technicians using materials supplied by the customer. The following was observed with
regard to the materials and construction of the assembly:

1. The faulted cable was a Triplex 2/0 AWG cable from NMP2 stock for all three
tests.

2. The ends of the faulted cable from their termination at the copper bus bar to the
edge of the unistrut frame were wrapped with a single layer of HAVEG SILTEMP
WT-65 covered with.a single layer of 3M No. 69 glass tape. This wrapping was
done to ensure that any ignition that might occur was contained to the test area.

3. For Test No. 1:

The vertically separated target cable was a Triplex 2 AWG cable from
NMP2 stock. This cable was loosely tied to the unistrut of Figure 2 in
Section Vill, with ceramic tie cords, such that the cable was 9 inches
vertically above the centerline of the faulted cable.

The horizontally separated target cable was a 2/C 16 AWG cable from
NMP2 stock. This cable was mounted such that the cable was 6 inches
horizontally away from the faulted cable.

The vertical cable was a 7/C 12 AWG cable from NMP2 stock. This cable
was mounted such that the cable was 6 inches away from the fault cable.

yl

4. For Test No. 2:

~ The upper horizontal target cable was a Triplex 2 AWG cable from NMP2
stock. This cable was loosely tied to the unistrut of Figure 3 in Section VIII
such that the cable was located 6 inches horizontally from the
perpendicular fault cable and 9 inches above the lower target cable.

~ The lower horizontal target cable was a 7/C 12 AWG cable from NMP2
stock. This cable was loosely tied to the unistrut of Figure 3 in Section VIII
such that the cable was located 6 inches from the perpendicular fault
cable.

5. 'or Test No. 3:

~ The horizontal cable tray was filled to its siderails with E-Type cables
from NMP2 stock as shown in Figure 4, Section VIII. The bottom centerline
cable was a Triplex 2 AWG cable. The cable tray was mounted parallel to
the centerline of the fault cable such that it was 9 inches vertically above
this cable.

6. Photographs were taken of the test setup prior to each test.

WYLE LASORATORIES
Huntsville Facility
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2.D

2.2

2.2.1

PROCEDURES (Continued)

Instrumentation Setup

Thermoco le Locations

Test No. 1

A total of 26 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below.

Channel No. Location

1-6

9-14

15-20

21-26

Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 16 inches apart.

Mounted to the conductor of the fault cables at the two series
connections.

Mounted to the jacket on the vertically separated target cable.
These thermocouples were mounted approximately 16 inches
apart.
Mounted to the jacket on the horizontally separated target
cable. These thermocouples were mounted approximately.
16 inches apart.

Mounted to the jacket ort the perpendicular target cable. These
thermocouples were mounted approximately 10 inches apart.

Test No. 2

A total of 20 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below.

Channel No. Location

1-6 Mounted to the jacket on'he fault cable. These thermocouples
were mounted approximately 16 inches apart.

Mounted to the conductor of the fault cables at the two series
connections.

9-14

15-20

Mounted to the jacket on
These thermocouples were
apart.

Mounted to the jacket on
These thermocouples were
apart.

the upper horizontal target cable.
mounted approximately 16 inches

the lower horizontal target cable.
mounted approximately 10 inches

WYLE LABORATORIES
Huntavllle Facility
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2.0

2.2.1

PROCEDURES (Continued)

Thermoco le Locations (Continued)

Test No. 3

A total of 14 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below.

Channel No. Location

1-6

9-14

Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 16 inches apart.
Mounted to the conductor of the fault cables at the two series
connections.

Mounted to the jacket on the target cable. These
thermocouples were mounted approximately 16 inches apart.

The thermocouples were monitored by a Fluke Datalogger feeding a high-speed printer. The
datalogger was operated at its maximum scan rate throughout the overcurrent test.

2.2.2 Electrical Monitor

All phase-to-phase voltages and phase currents of the target cables and the fault cable
current were fed into an oscillograph recorder. The oscillograph was operated at the 0.1-
inch per minute rate throughout the overcurrent test. The oscillograph channels were as
specified in the following tables:

~ I

Test No. 1

Channel No.

1
2

3
4
5
6

7
8
9

10
11

'12

Si

Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage A-C
Voltage B-C

Current
Voltage
Current
Voltage
Current
Skipped

Location

Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
7/C 12 AWG (V)
7/C 12 AWG (V)
2/C 16 AWG (H)
2/C 16 AWG (H)

Fault Cable
N/A

H = Parallel Cable'
= Perpendicular Cable

WYLE LABORATORIES
Huntavllle Facility
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2.0

2.2.2

Test No. 2

PROCEDURES (Continued)

Electrical Monitor (Continued)

Channel No. S Location

1
2
3

4
5
6
7
8
9

10
11
12

Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage A-C
Voltage B-C

Current
Voltage
Skipped
Skipped
Current
Skipped

Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG

7/C 12 AWG
7/C 12 AWG

N/A
N/A

Fault Cable
N/A

Test No. 3

Channel No.

1
2
3
4
5
6
7
8
9

10
11
12

S

Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage A-C
Voltage B-C

Skipped
Skipped
Skipped
Skipped
Current
Skipped

Location

Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG

N/A
N/A
N/A
N/A

Fault Cable
N/A

A digital multimeter was utilized to measure all phase-to-phase or phase voltages and phase
currents of the target cables prior to, during, and after the overcurrent test. This data was
recorded to provide accurate evidence of the specimen's capability to conduct SWEC-rated
current at 575 VAC (120 VAC for control cables) throughout the overcurrent test.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDURES (Continued)

2.3 Basehne Functional Tests

The baseline functional tests consisted of insulation resistance and high potential
measurements on each of the target cables. These tests were performed as specified in the
following paragraphs.

2.3.1 Insulation Resistance Test

2.

All power and instrumentation leads were disconnected from the target cables
and labeled per Figures 12, 13, and 14 of Section VIII.

Using a megohmmeter, a potential of 1000 VDC (500 VDC for 2/C 16 AWG
cables) was applied and the minimum insulation resistance indicated after a
period of 60 seconds was recorded between the following test points:

Tar et Power Cable:

Phase-to-Phase

1to2
1to3
2 to 3

Phase-to-Ground

1 to unistrut
2 to unistrut
3 to unistrut

Tar et Control Cable:

Phase-to-Phase

1to4
Phase-to-Ground

1 to unistrut
4 to unistrut

Tar et Instrument Cable:

Phase-to-Phase

1to2
Phase-to-Ground

1 to unistrut*
2 to unistrut

* Shield tied to unistrut

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.1.

WYLE LABORATORlF5
Huntsville Factllty
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2.3

PROCEDURES (Continued)

Baseline Functional Tests

2.3.2 Potential Test

1. Using a Hi-Pot Test Set, a potential of 2200 VAC (1600 VAC for 2/C 16 AWG
cable) was applied from each conductor to ground and between conductors on
multiconductor cable for a period of one minute. The test points were as
specified below.

Tar et Power Cable:

Phase-to-Phase

1to2
1 to 3
2 to 3

Phase-to-Ground

1 to unistrut or tray
2 to unistrut or tray
3 to unistrut or tray

Tar et Control Cable:

Phase-to-Phase

1 to 4

Phase-to-Ground

1 to unistrut
4 to unistrut

Tar et Instrument Cable:

Phase-to-Phase

1to2
Phase-to-Ground

1 to unistrut*
2 to unistrut

* Shield tied to unistrut

2. Allpower and instrumentation leads were reconnected per Figures 12, 13, and 14
of Section VIII.

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.2.

WYLE LABdAATdAIES
Huntsville Facility
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2.0 PROCEDURES (Continued)

2.4 Overcurrent Test

The overcurrent test was conducted in three sequential steps with no intentional time delay.
The first phase consisted of energizing the fault cable with SWEC rated current. The second
phase consisted of increasing the current until fault cable temperatures were within 189o-
199oF for 5 minutes. The third phase consisted of energizing the fault cable with the worst
case electrical fault current until the cable open-circuited.

The target cables conducted SWEC-rated current (see Paragraph 1.1.3) at 575 VAC (power
cables), 120 VAC (control cables), or 50 VAC (instrument cables) throughout the overcurrent
test. The overcurrent test was conducted using the following procedure:

1. The Triplex 2/0 AWG fault cable was connected to the copper bus bars per
Figure 11 of Section Vill(Tests No. 1, 2, and 3).

2. A Triplex 2 AWG target cable'was installed per Figure 2 (Test 1), Figure 3

(Test 2), and Figure 4 (Test 3) of Section VIII.

3. A 7/C 12 AWG target cable was installed per Figure 2 (Test 1) and Figure 3

(Test 2) of Section VIII.

4. A 2/C 16 AWG target cable was installed per Figure 2 (Test 1) of Section VIII.

5. The Triplex 2 AWG target cable was connected to the instrumentation and power
supplies of Fimue 12 (Tests 1, 2, and 3) of Section VIII.

6.'he 7/C 12 AWG target cable was connected to the instrumentation and power
supplies of Figure 13 (Tests 1 and 2) of Section VIII.

7. The 2/C 16 AWG target cable was connected to the instrumentation and power
supplies of Figure 14 (Test 1) of Section VIII.

8. The Triplex 2 AWG target cable was energized with 38.5 amperes at 575 VAC
(Tests 1, 2, and 3).

9..The 7/C 12 AWG target'able was energized with 10 amperes at 120 VAC
(Tests 1 and 2).

10. The 2/C 16 AWG target cable was energized with 1 ampere at 50 VAC (Test 1).

11. The Triplex 2/0 AWG fault cable was energized with 139 amperes per phase
(rated current) from the 'Multi-Amp Test Set.

12. Target cable voltages and currents and the fault cable current were recorded.

WYLE LABORATORIES
Huntsville Facility
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2.0

2.4

PROCEOURES (Continued)

Overcurrent Test (Continued)

13. The fault cable current was slowly increased until Thermocouple Channels 7

and/or 8 indicated 90 +3oC (189-199oF) conductor temperature.

14. The conductor temperature was maintained at 189-199oF for five minutes.

15. Fault cable current, conductor temperature, and the highest of thermocouple
Channels 1 through 6 were recorded.

16. The Multi-AmpTest Set output was increased to 908A (test current).

17. Target cable voltages and currents and the fault cable current were recorded.

18. The fault cable was allowed to. conduct test current until the cable open-
circuited.

19. The elapsed time and maximum cable temperature were recorded.

20. The target cable voltages and currents were recorded.

21. The target cables and the Multi-AmpTest Set were de-energized.

22. Photographs were taken of the post-test condition.

For all performances of this test, the observed target cable operation was compared'o the
acceptance criteria, Paragraph 1.1.3.

2.5 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 2.3 were repeated.

WYLE LABORATORIES
Huntevllle Fectltty
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3.0 RESULTS

3Z Results of Test No. 1

Configuration Number 1, Test No. 1, with a Triplex 2/0 AWG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1207 seconds (20,1 minutes) until the cable open-
circuited. The maximum observed temperature on the fault cable was 1598 F which
occurred" on Thermocouple No. 2. The fault cable ignited after 660seconds (11 minutes).
The fire burned for approximately 12 minutes.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) was not impaired during this
test. The maximum observed target cable temperature was 259oF. All target cables
successfully completed the Post-Overcurrent Test Functional Test.

Appendix I contains the following data from this test:

1. Notices of Anomaly Number 1, 2 and 3.

2. Photographs 11-1 through II-2 which show pretest and post-test conditions.

3. A narrative of the test which relates test time, fault cable temperatures, and limportant events.

4. Figure II-1 which plots the temperature readings versus time.

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LASORATORIES
Huntsville Facility
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3.0 RESULTS (Continued)

3.2 Results of Test No. 2

Configuration Number 1, Test No. 2, with a Triplex 2/0 AWG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1467 seconds (24.4 minutes) until the cable open-
circuited. The maximum observed temperature on the fault cable was 1503 F which
occurred on Thermocouple No. 3. The fault cable ignited after 690 seconds (11.5 minutes).
The fire burned for approximately 16.5 minutes.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) was not impaired during this
test. The maximum observed target cable temperature was 370oF. All target. cables
successfully completed the Post-Overcurrent Test Functional Test.

Appendix H contains the following data from.this test:

1. Notices of Anomaly applicable to this section are contained in Appendix I.

2. Photographs II-3 through II-5 which show pretest and post-test conditions.

3. A narrative of the test which relates test time, fault cable temperatures, and
important events.

4,

5.

Figure 11-2 which plots the temperature readings versus time.

Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
, and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
Huntsville Facility
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3.0 RESULTS (Continued)

3.3 Results of Test No. 3

Configuration Number 1, Test No. 3, with a Triplex 2/0 ANG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1150 seconds (19.2 minutes} until the cable open-
circuited. The maximum observed temperature on the fault cable was 1610 F which
occurred on Thermocouple No. 3. The fault cable ignited after 653 seconds (10.9 minutes).
The fire burned for approximately 10.0 minutes.

The capabilities of the target cable to conduct SNEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) was not impaired during this
test. The maximum observed target cable temperature was 296oF. The target cable
successfully completed the Post-Overcurrent Test Functional Test.

Appendix IIIcontains the following data from this test:

2.

3.

Notices of Anomaly applicable to this section are contained in Appendix L

Photographs II-6 through II-10 which show pretest and post-test conditions.

A narrative of the test which relates test time, fault cable temperatures, and
important events.

4. Figure II-3 which plots the temperature readings versus time.

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LA8ORATORtES
Huntsville Facility
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APPENDIX I

CONPIGURATION NUMBER 1, TEST NO. 1, DATA

WYLE LABORATORIES
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LASorrATORIES (Eastern Operations)

NOTICE OF ANOMALY
DATE:

9/6/85

NOTIFICATIONMADEBY: J. King

NQTIQKN0: P,Q.NUMBEA; NNP2 E 0907

QUETQMEA. Stone s Webster

NOTIFICATIONMADETO:

CONTRACT NO: N/A

WYLEJOB NO: 47906

NOTIFICATIONDATE:

VIA. Tel ephone

CATEGORY: Cl SPECIMEN El PROCEDURE 0 TEST EQUIPMENT

PART NAME. Electri cal Cable

TEST: Configuration 1, Test 1

SPECIFICATION WLTP 47906-0 1

DATE OF
ANOMALY:

PART NO.

I.D. NO.

PARA. NO.

/ /8
N/A

N/A

..4.1 S ..4.2

Requirements:

3.3.4.1

1. Disconnect all power and instrumentation leads from the target
cables and label per Figures 12, 13, and 14.

2. Using "a megohmmeter, apply a potential of 1000 VDC and record the
minimum insulation resistance.

3.3.4.2

1. Using a HiPot Test Set, a potential of 2200 VAC shall be applied
from each conductor to ground and between conductors on multicon-
ductor cable for a period of one minute.

Description of Anomaly:

The conductor connections (Figure 13) of 1 to 2, 2 to 3, 4 to 5, 5 to 6,
and 6 to 7 were not made at thc time the baseline functional tests were
performed.

Disposition - Comments - Recommendations:

The lack of conductor connections was judged to have no impact because the
post-overcurrent test functional test results showed acceptable values for
insulation resistance and no evidence of insulation breakdown.

NOTF'T IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

QUALITYASSURANCE:
~I ~/AS

P RO J ECT ENGINEER: ~ ~

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION: "/'

Wyle Form WH 10BB, Rev. JAN '55 Pege of



Fage No. II-15
Test Report No. 47906-02

LABORATORIES (Eastern operations)

NOTICE OF ANOMALY
DATE:

9/12/85

m!
CUS'TOM ER.' tone S Web s te r
NOTIFICATIONMADETO: R. Oas

CONTRACT NO:

NOTIFICATIONDATE:

N A

wYLEJoa No 4 06

NOTIFICATIONMADEBY: J. Kin VIA: Tele hone

CATEGORY: C3 SPECIMEN 0 PROCEDURE EI TEST EOUIPMENT

PART NAME: Electrical Cables

Confi uration 1, Tests 1 2 3

SpECIFICATION WLTP 47906" 0 1

DATE OF
ANOMALY:

PART NO. N/A

I.D. NO. N/A

PARA.NO. 2-1 4

Requirements:

1. The two target cables shall conduct SWEC-rated current (see Paragraph 2.1.3) at
575 VAC (power cables) or 120 VAC (control cables) or 50 VAC (instrument cables)
throughout the overcurrent test.

2. All target cable currents shall be maintained within a +10%, -0% tolerance.

Description of Anomaly:

During Configuration 1, Tests 1, 2 and 3, and Configuration 2, Test I, some of the
currents were out of tolerance after flowing test current. The maximum variation on the
plus side was 15.3%. The maximum variation on the minus side was 6.S%.

Disposition - Comments - Recommendations:

The out of tolerance currents werc judged to have no impact on the test. The test
results showed that the target cable's ability to carry current was not impaired by
the test conditions.

Maintaining the +10%, -0% tolerance is not always possible due to the following reasons.
'!

l. Unbalanced currents between phases.

2. Temperature changes in the conductors causing the impedance of thc cables
to change.

3. Voltage fluctuations in the facility power delivered by the local utilities.

Therefore, the acceptance criteria for future tests was changed to require the initial
setting of target cable currents (with rated current on the fault cable) to bc within
+10%, -0%. Thereafter, all target cable currents shall be maintained within +10% toler-
ance.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

OUALITYASSURANCE:

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION: IA.

Wyl~ Form WH 1088, Rov. JAN '88 Page ot
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lASOAATorvr$ (Eastern Operational

NOTICE OF ANOMALY 9/12/85

NOTloENO: 3 PO.NUMEEA: NNAE-E-E9$7

oosroMEA stone s Webster

NOTIFICATIONMADETO: R. Das

NOTIFICATIONMADEBY: J. King

CONTRACT NO N/A

WYLEJOB NO: 79
r

NOTIFICATIONDATE:

VIA: Telephone

CATEGORY: 0 SPECIMEN KIPIlOCEDURE 0 TEST EQUIPMENT

PART NAME: Electrical Cables

TEST: Confi uration l Test l

SPECIFICATION: WLTP 4 06-01

Requirements:

DATEOF
ANOMALY:

PART NO.

I.O. NO.

PARA. NO.

N/A

N/A

1. The two target cables shall conduct SWEC-rated current (see Paragraph 2.1.3) at
575 VAC (power cables) or 120 VAC (control cables) or 50 VAC (instrument
cables) throughout thc overcurrent test.

2. All target cable currents shall bc maintained within a +10%, -0% tolcrancc.

Description of Anomaly:

Initially thc current on the No. 2 AWG target power cable was set to 37.9A which
was 1.6% below the required 38.5A +10%, -0%. Also, the current on the No. 16 AWG
instrument cable was set to 1.152A which was 4.7% above the required 1A +10%, -0%.

Disposition - Comments» Recommendations:

The out of tolerance currents were judged to have no impact on the test as discussed
in NOA No. 2. For future tests, initial settings will be verified by the test
engineer.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:
/8

QUALITYASSURANCE: ~ rNJ. ~ i'3r S

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL u
COORDINATION:

e

Wyl~ Form WH 1088, Rov. JAN '85 Page of
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CONHGURATIONNUMBER I, TEST NO. 1

1'

g.

PHOTOGRAPHII-I

PRETEST VIEW—OVERALL

PHOTOGRAPH II-2

POST-TEST VIEW —OVERALL
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CONHGURATION NUMBER 1, TEST NO. 1

,E

0v
~

t'&

Approximate
Test Time

0 Min

10 Min

70 Min

75 Min

78.3 Min

86.7 Min

89.9 Min

94.3 Min
97.7 Min

106.8 Min

109.7 Min

Approximate
Fault Cable

Jacket Tem ture

83oF

89oF

176oF

178oF

179oF

182oF

299oF

522'F
746oF

1598oF

1220'F

Observation

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 255A

Energized fault cable with 270A

Fault cable conductor reached 189oF

Energized fault cable with 908A

Light smoke visible

Fault cable jacket rupturing
Ignition of fault cable

Open circuit —Maximum fault
cable jacket temperature

Fire out

WYLE LABORATORIES
Huntsville Facility
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DATA SHEET

, Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster
Cables

WLTP 4 06-
3,7.

N/A

No

7Fe
Photo
Test Med.

Specimen Temp. Ambient

WYLELABORATORIES
P

Job No.

, ~F-

Test Title Confi uration'o. I

Pre-Tes
Test No. I

Insulation Resistance Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VDC (500 for~T.P. 16 AWG) ap lied
for 60 seconds.

Cable

2 AWG Tri lex

(vertically separated)

T P

I to 2

I to3
2to3
I to Unistrut

2 to Unistrut

3 to Unistrut

7.d X/a

5 d x/c)8~
.Z /a ~~

S.z v/~'~
S

7/C - 12 AWG

(horizontally separated)

I to4
I to Unistrut

4 to Unistrut

.z
/

Notice ol
Anomaly
':iyi~ ~:>~ Slit dl JA PqV, klan $ 4

Tested By
Witness
Sheet No.

Approved

'ate: ~=~~
Oate:.I~ ~
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster
Cables
V ri
W P

N/A

Amb. Temp.
Photo
Test Med.

Specimen Temp. Ambient

WYLELABORATORIES

Job No.

Test Title Conflouration No. I

Pr -T
Test No. I

Insulation Resistance Test (Continued)

/
T.P. 16 AWG

(Horizontally Separated)

1 to.2

3to4
5to6
7to8
9 to10

I to Unistrut

2 to Unistrut

3 to Unistrut

4 'to Unistrut

.5 /s
i 5 g'/D

to Unistrut
6 to Unistrut

7 to Unistrut ted/

8 to Unistrut

9 to Unistrut iV

10 to Unistrut NA

Notice ot
Anomaly
.V'ftt ')fet Vffe at«A ev»'ffR ea

Tested By
Witness
Sheet No.

Approved

Date:~+- ~
Date:

of
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster
Cables
Various

WLTP 4 06-01

N/A

Amb. Temp.
Photo
Test Med.
Specimen Temp. Ambien

WYLELABORATOR1ES

Job No. 4 06

Start Date

Test Title

Hi hP

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a otential of 2200 VAC 1600 VAC for T.P. 16 AWG cables

applied for one minute.

Cable

P2 AWG Triplex

(Verticall Se grated

Test Points

1 to2
to

2t03
1 to Unistrut

2 to Unistrut

3 to Unistrut

Reading

/ Du4
//
l/ 5&8
//8'o e 8

7/C - 12 AWG

(Hor i zan ta 1 I y Separated)

1 to4
1 to Unistrut

4 to Unistrut

Notice oi
Anomaly P(o.

:.wt r.rrn W» gl4A >yv APD $l

I

Tested By
Witness
Sheet No.

Approved

Date:
Date:ot~
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

C bl
Various
'WLTP 4 06-01
'Z. 3
N/A

Stone S Webster

Amb. Temp.
Photo
Test Med.

Specimen Temp. Amb ient

WYLELABORATORIES

Job No.

Test Title Configuration No. I

re"Test
Test No. I

Functional Test

High Potential Test (Continued)

Cable
I

T.P. 16 AWG

(Horizontal ly Separated)

I to 2

3to4
5to6
7 to 8

9 to 10 lt/p

I to Unistrut
2 to Unistrut

3 to Unistrut +p
4 to Unistrut

5 to Unistrut

6 to Unistrut /YA (
7 to Unistrut ~~
8 to Unistrut

9 to Unistrut A'A

Uni r

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Da«: ~-~~
Date:ar~
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

C bi
Various

No

ggd
Amb. Temp.
Photo
Test Med. A'

WYLELABORATORIES

Job No. 4

Test Title Confi uration No. 1 Test No. 1 Overcurrent Test

12. Readings with rated current on fault cable

Tar et Cable

2 AWG Triplex
(Vertically Separated)

o tage
A-B B"C A-C

urrent amps
Phase A Phase B Phase C

gn

7/C - 12 AWG

(Horizontally Separated)

lD.// w

/~ T. P. 16 AWG

(Hori zonta1 1 y Separated)

Fault Cable:

Rated Current:

Heasured Current:

~1 0 T i

PL.e'otice

of
Anomaly Ho. ~

Tested By - ""-'+ ' '- Date:

Witness A ~. Date:
Sheet No. f of
Approved

n ~
rA
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone s Webster
Cables
Various
WLTP 47906-01

N/A

0
Amb. Temp.
Photo Y«
Test Med.

WYLELABORATORIES

Job No.

~ "~
Ove rcurren t Test

13. Increasing current to raise fault cable temperature to 189'F-199'F

FAULT CABLE CURRE 7

LlOR 'F

15. Readings after fault cable warmup to 189 F-199'F

Fault Cable Current: P Q

Conductor temperature: C l3
Max. Temp. 'F
C}1

Channel No. 7

Notice of
Anomaly owe

'< .-...-..% riA -: Cz—
Tested By i~-'''-'-'.- Date:+

-'ha—

Date:
Sheet No. Df

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 5 Webster
Cables
Various
WLTP 4 06-01

Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

Start Date

Test Title Confi uration No. I Test No. I Over urren Tes

17. Initial readin s with test current on fault cable:

Tar et Cable

2 AWG Tri lex

(Vertically Separated)

o tage
A"B B-C A-C

urrent amps
Phase A Phase 8 Phase C

7/C " 12 AWG

(Horizontal 1 Se arated)

~ ~ ~ /~1 +/(

I
T. P. 16 AWG

(Horizonta I I y Separated)

('~li)

Fault Cable

Test
l 2.I PLG

Measured Current: /.iA 8/

Notice of
Anomaly 0 a

/-.'' Date:Tested By--—likkt-
Sheet No.

Approved

Date:
of
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DATA SHEFT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-01

ill/A
No

*
Photo
Test Med. A'

Specimen Temp. Amb ient

WYLELABORATORIES

Job No. 47906

Report No.
„~7

Test Title Con. i aura i No. I

le. 0 en circuit on fault cable:

Ela sed time:
Maximum fault cable temperature:

l~o7 sec.

Channel No. g

20. Stab i 1 ized temperature on fault cable:

Elapsed time (beginning of 15-minute period): +fg

Maximum fault cable temperature:

Fault cable current: /V/j4

Channel No. /f/P

21. Ignition of fault cable:

Elapsed time:

Maximum fault cable temperature:
fault cable current:

9o n

Channel No. Q

Notice of
Anom aiy

Tested By '~~ ~ <'~ - Date:
Witness Dofe:
Sheet No. of
Approved
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DATA SKEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

Various
WLTP 47906-0 I

N A

No

Cnftar i N.l

Amb. Temp.
Photo
Test Med. A'

N I

WYLELABORATORIES

Job No.
Report No. 47906-02„,~Y

0 ve r cur ren t Test
(

cj j
23. Readings after let-through. current applied unti I fault cable open circuits:

T C ble

2 AWG Triplex

(Vertically Separated)

Voltage VAC
A-B B-C A-C

.$ 7.$ g7g - 7~

urrent amps
Phase A Phase B Phase C

7/C - 12 AWG

(Horizontally Separated)

/ gQ/7r

T. P. 16 AWG

(Horizontal ly Separated)

a/C2 /cf'/ iw$ fg cr /gr. -.~ ~

Notice of

Anomaly 2

Tested By
Witness
Sheet No.

Approved

I
D

Date:
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster
Cables

WLTP 4 06-

N/A

No

Amb. Temp
Photo
Test Med. Ai r
Specimen Temp Amb I en t

WYLELABORATORIES

Jab No.

Report No. 4 06-2

Start Date

Test Title Confi uratio No. I

P -T
Test No. I

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms(
with a otential of 1000 VOC (500 for WT.P. 16 AWG) a lied

for 60 seconds.

Cable

2 AWG Tri lex

(vertically separated)

1 to 2

1 to 3

2to3
1 to Unistrut

g, gxfo"

2 to Unistrut

3 to Unistrut

Z g x/0 f},

7/C - 12 AWG

(hori zonta1 ly separated)

1 to4
1 to Unistrut

4 to Unistrut

/C: rL
5 ~ 5,Y /c
7 Sy, IC

Notice of
Anomaly
A'yi~ E~rm wH 01iA. pev. apA 84

y, -. s -",W/C,Z.~ Da/
Witness ~~ Date:

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster
Cables
V i

W 0

N/A

Amb. Temp.
Photo
Test Med.

Specimen Temp. Ambient

WYLELABORATORIES

Job No.

Test Title Confi uratio No. I

P -T
Test No. I

Insulation Resistance Test Continued)

/
g.T.P. 16 AWG

(Horizontally Separated)

1 to2
3 to

5to6
7to8
9 to10

I to Unistrut

2 to Unistrut

~. / r~'/r"

~,,Z )Oc~ r-
3 to Unistrut

4 to Unistrut

to Unistru
6 to Unistrut

7 to Unistrut

8 to Unistrut

9 to Unistrut

10 to Unistrut

Notice of
Anomaly
Y:yle!arm Vrrv51JA„rrev ArrA '„A

i /
Tested By / "~:,."./ ZJ.

I

Sheet No.
Approved

Cl

Date:
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster
Cables
Various

WLTP 4 06-01

H/A

Amb. Temp.
Photo
Test Med.
Specimen Temp. Amble

WYLELABORATORIES

Job No. 4 06

Start Date

Test Title f i H

HihP
Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a otential of 2200 VAC 1600 VAC for T.P. 16 AWG cabl s

applied for one minute.

veeea

e

eee'

Cable

if2 AWG Triplex

Verticall Se arated

Test Points

1 .to 2

1 to
2t03
1 to Unistrut

2 to Unistrut

3 to Unistrut

Reading

~zYa-4'l;"

7gouW
+~~A'/
Jay'+
/s/~/cP
i /wL'i3

7/C - 12 AWG

(Horizontally Separated)

1 to4
1 to Unistrut

4 to Unistrut

/C'-nz.y,l/F7

/2 ~z.'A~A

Notice ot
Anomaly
v(yt~ Fotmttyyt OllA, pee, Aytty'$l

Tested By '-~""'"
Witness
Sheet No.

Approved
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QATA SHEET

Customer

Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 4 06-01

N/A

WYLELABORATORIES

Amb. Temp.
Photo
Test Med. A'

Specimen Temp Amb i ent

,I'5 r
Report No. 4 06-2

Test Title Confi"gurati n No. I

Post-Test
Test No. I

Functional Test

High Potential Test (Continued)

Cable
I

~ T. P. 16 AWG

(Horizontally Separated)

I o 2

3 to 4

e5 to6

%5DDRj~~a-'
to8

9 to10

I to Unistrut
2 to Unistrut

3 to Unistrut

4 to Unistrut

5 to Unistrut

6 to Unistrut
7 to Unistrut

8 to Unistrut

9 to Unistrut

j/54m/
i/A-M8

0 Unis

Notice of
Anomaly
wyr~ perm wit 4>AA, rppe. ApA '8d

Tested By +~"'~ >~~ ~+ Oate:M+M
Witness Oate:

Sheet No. or L.
Approved
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APPENDIX II

CONFIGURATION NUMBER 1, TEST NO. 2, DATA
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Test Report No. 47906-02

CONFIGURATION NUMBER 1, TEST NO. 2

tJ

2. '

« ~
DO@It

PHOTOGRAPH'Il-3

PRETEST VIEW—OVERALL

4
~,

PHOTOGRAPH II%

POST-TEST VIEW—OVERALL

'I

r

PHOTOGRAPH II%

POST-TEST VIEW—CLOSE-UP
TARGET CABLE AT CLOSESI'OINT

TO FAULTCABLE
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Test Report No. 47906-02

CONFIGURATION NUMBER 1, TEST NO. 2

Approximate
Test Time

0 Min

10 Min

65 Min

VO Min

75 Min

80 Min

86.3 Min

91.3 Min
94.2 Min

97.8 Min

110.7 Min

113.3 Min

Approximate
Fault Cable

Jacket Tem erature

82oF

89oF

169oF

172oF

175oF

176 F

178oF

392oF

515oF

856oF

1648oF

1420oF

Observation

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 275A

Energized fault cable with 280A

Energized fault cable with 285A

Fault cable conductor reached 190oF

Energized fault cable with 908A

Light smoke visible
Fault cable jacket rupturing

Ignition of fault cable

Open circuit

Fire out

WYLE LABORATORIES
Huntsville Facility



1700

t

II
l

!I

CONFIGURATION II - TEST !2
~~~LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/CS I-6)
0 FAULT CABLE CONDUCTOR TEHPERA

TUAE (T/CS 7 C 8)
0 UPPER TARGET CABLE (TRIPLEX

2 ANG) JACKET TEHPERATURE

(T/CS 9- I4)
LONER TARGET CABLE (7/C 12 AUG)
JACKET TEHPERATURE (T/CS I5-20)

HAX. TEHP RECORDED: I647.5 F (T/C I7)
ANBIENT TEHP: 82 F

DATE: SEPTEHBER 5, l985

FIGURE Il-2

+'':

:I:

li'i

1200

It.
1100

1000

5
a

BDO

700
II
Z

000

600

O O

~a
I

~CI 44

CIC

'P'Ii 'ifj

IL ijijI i

TIME(MIN.)
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QATA SHEET

.,> Customer
Specimen
Part No.

Spec.
P ra.

S/N
GSI

Stone s Webster

Various
WLTP 47906-01

3 ~ 3.

No

Pq c~
Amb. Temp.
Photo
Test Med.

Specimen Temp. Amb I en t

WYLcLABORATORIES

Job No. 47906

Report No. 47906-02

Start Date ' +

Test Title Confi r i n N I

re-Tes
To N 2

Functional Test

INSULATION RESISTANCE TEST

ACCEPTANCE CRITERIA: Measured insulation resistance shall be greater than 1.6 Megohms

with a potential of 1000 VDC (500 for T.P. 16 AWG) applied for

60 seconds.

CABLE

2 AWG Triplex

(Vertically Separated)

TEST POINTS

I to2

I to 3

2 to 3

1 to Unistrut

2 to Uni strut

READING

a,L'g/c ~
Un i ru

7/C - 12 AWG

(Horizontally Separated)

I to 4

I to Unistrut

4 to Unistrut

Notice of
Ancmalv

Tested By ~ '-'-"'-'~
VVltness

/
Sheet No. I

4ccraved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 8 Webster

Vari ous

WLTP 47906-01
3.E. +
N A

No

Amb. Temp.
Photo
Test Med. Ai r

Ambien

WYLE LASORATORIES

Job No. 47906

Report No. 47 06-02

Start Oate

Test Title Conf I aur i n N I T N

re-test ~~~ Functional Test

HIGH POTENTIAL TEST

ACCEPTANCE CRITERIA: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC (1600 VAC for 8'.P. 16 AWG cables/

applied For one minute.

CABLE

2 AWG Tr i p I ex

(Vertically Separated)

TEST POINTS

I to 2

I to

I to Unistrut

2 to Unistru

to Uni

REAOING

/cdg'rH
H3SP'9
So 8

7/C - 12 AWG

(Horizontal I Se arated

I to 4

I Uni

to Unistru

J~4i"i W4

Tested By~." '-"~+ "i'-'--

'oticeof
Anomaly

Sheet No.

Acproved
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DATA SHAKY

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906"01

N/A
No

Amb. Temp.
Photo
Test Med. Ai r

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Oate

Test Title C nfiaur i n N . 1 T No. Overcurrent Test

12. Readings with rated current on fault cable

TARGET CABLE
Volta e VAC

ase
Current ALPS

ase ase

2 AWG Tri lex

Verticall Se grated

(Hor I zonta I I y Separated)

'> Ya c-

FAULT CABLE:

RATED CURRENT: I 'Z9 /'I

HEASURED CURRENT: !9

~r,'otice

ot
Anomaly ~0

Witness Oate:
Sheet No. ot~
Approved F-
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DA7A SHBHT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone s Mebster

Various
WLTP 47906"01

No

C nfl ur i nN I

Amb. Temp.
Photo Yes

Test Med. A«

T N 2

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Overcurrent Test

I3. Increasing current to raise fault cable temperature to 189'F - 199'F:

FAULT CABLE CURRENT ~CASE.c'LAPSEDTIME / 48NSSGF8ft TEMP./CHANNEL

3 3oo s<c.

3 Ou Wc.

3 84 Rkc.

304 Mc. (9'a'z 7

15. Readings after fault cable warmup to .189'F - 199'F

FAULT CABLE CURRENT: 2. d

5'ONDUCTOR

TEMPERATURE: CHANNEL NO. 7
Max. Temp, 'F

17'

Notice of

Anomaly

Tested By
Witness
Sheet No.

Approved
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OATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-01

3,3. Q
N A

Mo

Amb. Temp.
photo Yes

Test Med.

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

Test Title C nfi r i II . I

17. Initial readings with test current on fault cable:

TARGET CABLE
otae urrent

ase ase ase

2 AWG Triplex

(Vertically Separated

7/C - 12 AWG

(Ho r i zon ta I 1 y S epa rated)

FAULT CABLE

TeaSees'urrent:

He ur d

Notice oI
Anomaly

,~ >~i~ . ~
I S cl ri A>+

(I
Tested By .

/'heet

No. 3
W

Approved
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DATA SHEFT

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone E Webster

Various
WLTP 47906-OI

Amb. Temp.
Photo
Test Med.
Specimen Temp. Amb i en t

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

TestTitle Co fi i n M . I Overcurrent Test

I . 0 en circuit on fault cable:

ed ime:

Maximum fault, cable temperature: Channel No.

20. Stabilized temperature on fault cable:

El a sed time (be innin of 15-minute period): Pl/A
Maximum fault cable temperature:

Fault cable current: ~/~
Channel No. h,/p

2l. Ignition of fault cable:

Elapsed time:

Maximum faul t cable temperature: /g 0>~ F Channel Ho.

Fault cable current:

Notice ot
Ancmaiy

Tested By
Witness
Sheet No.

Approved

Date:
Date:ot~-s- Cr
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Test Report No. 47906-02

Customer
Specimen
Part No

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906"Oi

N A

No

Amb. Temp.
Photo
Test Med.
Specimen Temp. Ambient

WYLELABORATORIES

Sob No.

Report No 47906-02

Start Oate

Test Title C nf lou a l n N 1 Overcur rent Test

23. Readings after current applied until fault cable open circuits:

TARGET CABLE

2 AWG Triplex

(Vertically Separated)

Volta e VAC

7 r77 D7
ase

Current AMPS
ase ase

7/C " 12 AWG

(Horizontal ly Separated)

~g'V
~c (Wo

Notice of
Anomaly Plo. ~

C
Tested By < ../."~" '~~ Date:

c

Sheet No. 5 ot~
Approved
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Test Report No. 47906-02

DATA SKEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s webster

Various
WLTP 47906"01
B.3. C

N A

No

Amb. Temp.
Photo
Test Med. Ai r

A+bien

WYLELABORATORIES

Job No.

Report No. 47906-02
„,~5'-

TeSt Title C nfI ura i n N~~ QQ, Post-Tes t
T N 2

Functional Test

INSULATION RES I STANCE TEST

ACCEPTANCE CRITERIA: Measured insulation resistance shall be greater than 1.6 Megohms

with a potential of 1000 VOC (500 for T.P. 16 AWG) applied for

60 seconds.

CABLE

2 AWG Triplex

(Vertically Separated)

TEST POINTS

I to 2

I to3

2t03
I to Unistrut

2 to Unistrut

Uni u

READING

~i7 g/0

.~ V/
P '7 p'/D

7/C - 12 AWG

(Horizontally Separated)

I to4
I to Unistrut

4 to Unistrut

~ 7/rc ~
/.c g>D

g <ggo~~

Notice oI
Ancma! v

Tested By
VVltness

Sheet No.
Aporoved

I
C 4P
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QATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-01.

N A

No

Amb. Temp.
Photo
Test Med.

Ambien

WYLELABORATORIES

Job No

Report No. 47906-02
„,~7-4

—.I'est

Title C nfi ur i N T N

Post- es Functional Test

HIGH POTENTIAL TEST

ACCEPTANCE CRITERIA: There shall be no evidence of insulation breakdown or flashover
I (

with a potential of 2200 VAC (1600 VAC for T.P. 16 AWG cabies

applied for one mi'nute.

Y'e
t a ~

"„h,b e
~ btbe

'ABLE
2 AWG Triplex

(Vertically Separated)

TEST POINTS

I to 2

I to

I to Unistrut

2 to Unistru

o Uni r

REAOING

/ gr.bg

P 7a/bP
Jogw.4'A

iC

7/C - 12 AWG

(Horizontal I Se arated

I to4

4 to Unistru

Notic of
Anomaly

f a tye bs s tjyjA a)\ apts sa

Tested tbyi-'"'is i Date:

'heet

No. Ot~
Acprovetf
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APPENDIX III

CONFIGURATION NUMBER I, TEST NO. 3, DATA
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Huntsville Facility
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Test Report No. 47906-02

CONFIGURATION NUMBER I, TEST NO. 3

~ ~

~ i.ii%4

I

i=
Qj7 ~ Z+~jgow

PHOTOGRAPHIC

PRETEST VIEW—FAULTCABLE SUPPORTED
ON SILTEMP COVERED UNISTRUT

PHOTOGRAPH�'II-7

POST-TEST VIEW—FAULTCABLE

y

)t.

PHOTOGRAPH II&

POST-TEST VIEW—CLOSE-UP
BOTTOM VIEW OF TARGET CABLE IN TRAY
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Test Report No. 47906-02

CONFIGURATIONNUMBER 1, TEST NO. 3

tt 9

rq~

v'

~Q sb

4.
II

g~A'It's 'W t.i~:$~ ~
i.'1 \1 j,:Q ~

~ ~~+ g mesa >

C~, h Py A

4

PHOTOGRAPH 11%

POST-TEST VIEW —. TARGET CABLE
REMOVED PROM CABLETRAY

t

C

S

PHOTOGRAPH II-10

POST-TEST VIEW—CROSS SECTION OF TARGET CABLE AT POINT
WHERE MAGNUMDAMAGEOCCURRED TO THE JACKET
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CONFIGURATION NUMBER 1, TEST NO. 3

Approximate
Test Time

0 Min

10 Min

75 Min

78.2 Min

83.2 Min
86.5 Min
90.8 Min

94.0 Min

102.4 Min

104.0 Min

Approximate
Fault Cable

Jacket Tem ture

92oF

97oF

178oF

179oF

181oF

355oF

575oF

925oF

1610'F

1280oF

Obsecration

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 275A

Fault cable conductor reached 189oF

Energized fault cable with 908A

Light smoke visible
Fault cable jacket rupturing
Ignition of fault cable

Open circuit

Fire out

WYLE LABQRATORlEB
Huntsville Facility
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QATA SHEE7

Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

Test Title

Stone S Webs te r

Various
WLTP 47906-01

No

Configure i n N . I

Amb. Temp.
Photo
Test Med Ai r
Specimen Temp.

Ti " N

1]~ a~

Ainb i en

WYLE LASORATORIES

Job No. 47906

Report No. 47906-02

Start Gate

re-Tes Functional Test

INSULATION RESISTANCE TEST

ACCEPTANCE CRITERIA: Measured insuiation resistance shall be reater t an I r6 Me hms

with a potential of 1000 VOC ($00 for T.P. 16 AWG) applied or

60 seconds.

CABLE

2 AWG Triplex

(Vertically Separated)

TEST POINTS

I to 2

I to 3

2 0

REAOIiNG

2 to Unistrut

3 to Unistrut 1 / yjgq v

Teste" ~y

IVctica ct
knomaiy

Sheet No.
.'proved
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DATASKEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Test Title

Stone S Webster

Various
WLTP 47906-01

N A

Mo

C nfi ura 1 N

Amb. Temp.
Photo
Test Med Ai r

T N

Ambien

VIYLELABORATORIES

479o6

Report No. 47906-02

Start Oate

Functional Test

HIGH POTENTIAL TEST

ACCEPTANCE CRITERIA: There shall be no evidence of insul i

with a potentiai of 2200 VAC (1600 VAC for 5 T.P. 16 AWG cables)
1

applied for one minute.

CABLE

2 AWG Triplex

(Vertically Separated)

TEST POINTS

I to2
I to

I to Unistrut

2 to Unistru

3 to Unistrut

REAOING

j~ NH
/Pq A'8

/oa
/DZW

Notice of
AncPilaiy
~

< 9
-

~
~ 416 49m 'Da ~ 6

Tested By ~~~~ ~
Witness

Approved
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QAYA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone r Webster

Various
WLTP 47906-0l

N A

No

i N I

Amb. Temp.
Photo
Test Med. Ai r

Job No.

Report No.
Start Oate

47906
47906-02
-C-vs

Over rr T

WYLELABORATORIES

12. Readings with rated current on fault cable:

TARGET CABLE

2 AWG Triplex

(Verticall Se arated)

Volta e VAC
A"B B"C

570 g7~

Current ALPS
Ph A P a 8 Ph C

</. 7 4/,~

i

FAULT CABLE:

RATEO CURRENT:

o AW'0 7-u.iP<r=-

MEASURED CURRENT:

Notice of
Anomaly

Tested By
Witness
Sheet No.
Approved 7-G-

Oate
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DATASHEET

Customer
I

Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S 'Webster

Various
WLTP 47906-01

N A

No

0
Amb. Temp. 7 4
Photo
Test Med Ai r

Ambien

WYLELABORATORIES

Job No. 47906

eport No 47906"02

Test Title Conf i ur '
N T N Ov r r

13. Increasing current to raise fault cable temperature to 189'F - I 'F:
FAULT CABLE CURRENT ELAPSED TIME ~~~OR TEMP. /CHANNEL

I i/= T

15. Readings after fault cable warmup to 189'F - 199'F:

FAULT CABLE CURRENT:

CONDUCTOR TEMPERATURE : I '7> F
Max. Temp. 'F
Channels I-6

~ 7

Notice of
Anomaly /Voo4

~ ~Q( vts 0: '«>qv 47+ 3l

Tested By
Witness
Sheet No.
Approved

Date:
Date:

of~
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

Various
WLTP 47906-01

3. Z,.S
N A

No

Confi i n N

Amb. Temp.
Photo
Test Med.

Job No.

Report No.

47906
47906-02

Overcurrent Test

WYLELABORATORIES

17. Initial readings with test current on fault cable:

TARGET CABLE
Volta e VAC

ase
Current AIIPS

ase ase

2 AWG Triplex

(Vertically Separated)

51'l s l8 5"73 ~87 zan

I~

««p

FAULT CABLE
7 WS7

URREHT:

HEASUREO CURRENT:

AW 7 /PL&

Notice of
Ancmaly

Tested By

Sheet No
Approved
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DATA SHEET

Customer
'pecimen

Part No.

Spec.
Para.

S/N
Gsi

Stone 6 Webster

Various
WLTP 47906"OI

N A

No

Amb. Temp. 7+ ~
Photo
Test Med. Ai

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Oate

Test Title Conf i ur I n N . I T N Overcurrent Test

19. Open circuit on fault cable:

Ela sed time:

M xfmum f
(so s~c

bie m era ure: I fo~r Channel No.

20. Stab i I i zed temperature on faul t cab le:

Elapsed time (beginning of 15-minute period):

Maximum fault cable temperature: Channel No. iffjf
Fault cable current:

21. Ignition of fault cabie:

Elapsed time:

Maximum fault cable temperature: /gycr~
F'ault

cable current:

Channel No.

Notice ot

Anomaly

Tested By
Witness
Sheet No.

Approved

Oate:

Oate:ot~
-Cr
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DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone s Webster

Various
WLTP 47906-OI

3-3
N A

No

Amb. Temp.
Photo
Test Med. Ai r

oC

Ambien

Job No.
Report No.
Start Date

47906
47906-02
-C-

WYLELABORATORIES

TeSt Title C nfi ura i n lf Ti N 3 Overcurrent Test

'res'r
23. Readings after ~~rwqIi current applied unti 1 fault cable open circuits:

Tar et Cable

2 AWG Triplex

V r i I l Se grated

o tage
A-B B-C A"C

s 757 )~

urrent amps
Phase A Phase B Phase C

57. 8 Z8,7 37,

Notice of
Anomaly

Tested By
W(tness
Sheet No.
Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 8 Webster

Various
WLTP 47906-01

N A

No

Amb; Temp.
Photo
Test Med.

Amb I en

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

Test Title C nfi r I No

HIGH POTENTIAL TEST

ost-Test Functiona I Test

ACCEPTANCE CRITERIA: There shel I be no evidence of insula
with a potential of 2200 VAC ()600 VAC for 5 T.P. 16 AWG cabies)

applied for one minute.

CABLE

2 AWG Triplex

(Vertical ly Separated)

TEST POINTS

to 2

REAOING

~ 4
I to Unistrut

2 to Unistru

3 to Unistrut

Notice of
Ancmaiy

Tested By
Witness
Sheet No.

Approved

C
Date:/
Date:of~

'F
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QATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/ N

GSI

Stone 8 Webster

Vari ous

WLTP 47906-01

N A

Amb. Temp.
Photo Yes

Test Med.

WYLELAEIORATQRIES

Job No. 47906

Report No.
Start Cate

Test Title C nfl r i N . I T N

ost-Test Functional Test

INSULATION RESISTANCE TEST

ACCEPTANCE CRITERIA: Heasured insulation resistance shall be rea er han 1.6 Me hms
Iwith a potential of 1000 VDC (500 for ~ T ~ P. 16 AWG) applied for

60 seconds.

CABLE

2 AWG Triplex

(Vertical ly Separated)

TEST POINTS

I to2
I to3
2 to

2 to Unistrut

3 to Uni strut

READING

g. g g /fr)

x f0~~
A'

)0 m
~ 38

JOAN

Notice cf
4nomaiy

Tested
VVitness

Sheet No.
Approved
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SECTION III

CONFIGURATION NUMBER 2 TESTS
(SEPARATION OF CABLE IN FREE.AIR TO CABLE

IN FREE AIR WlTH SILTEMP BARRIERS)

1.0 REQUIREMENTS

1.1 Acceptance Criteria

1.1.1 Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 10 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

There shall be no evidence of insulation breakdown or fiashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

1.1.3 Cable Continui Test

Energized specimens in the target raceway shall conduct 100% of SWEC-rated currents (see
table below) at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
before, during, and after the overcurrent test.

Cable
Size

1/0 AWG

2 AWG

12 AWG

16 AWG

No.
Conductors

Triplex

Triplex
7

2/C

SWEC
LD. No.

NJM-34

NJM-25

NJN-37

NJP-05

Cable Rated~e Volt~ Current

L 575 , 139

K 575 38 5

C 120 10

X 50 1

1.1.4 Tolerances

All target cable voltages specified in this procedure shall be maintained within a +3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, -0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

All fault cable currents shall be maintained within a+3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDURES

2.1 Test Specimen Preparation

The test specimen was mounted to the unistrut frame assembly per Figure 5 (Test No. I) and
Figure 6 (Test No. 2) of Section VIII. This apparatus was assembled to the indicated
dimensions by Wyle technicians using materials supplied from NMP2. The following
guidelines were observed with regard to the materials and construction of the assembly:

1. The faulted cable was a Triplex 2/0 AWG cable from NMP2 stock.

2. For Test No. 1, the faulted cable was wrapped using four layers of SWEC
protective wrap. For Test No. 2, the ends of the faulted cable from their
termination at the copper bus bar to the edge of the unistrut frame were
wrapped with a single layer of HAVEG SILTEMP WT-65 covered with a single
layer of 3M No. 69 glass tape. This wrapping was done to ensure that any
ignition that might occur was contained to the test area.

3. The target cable was a Triplex 1/0 AWG cable from NMP2 stock.

-4, For Test No..l, the target cable was an unwrapped cable. For Test No. 2, the
target cable was wrapped for the length inside the unistrut test fixture and
extending approximately two feet on either side as shown in Figure 6 of
Section VIII. This wrapping was done using four layers of the SWEC protective
wrap. ~

'.

Photographs were taken of the test setup prior to each test.

2-2 Instrumentation Setup

2.2.1 Thermoco le Locations

A total of 14 Type "K" thermocouples were utilized for these tests. The thermocouples
were mounted as described below.

Channel No. Location

1-6 Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 12 inches apart. For Test No. 1,
the thermocouples were underneath the SWEC protective wrap.

748 Mounted to the conductor of the fault cables at the two series
connections.

Mounted to the jacket on the target cable. These-
thermocouples were mounted approximately 12 inches apart and
close to the location of Channels 1-6. For Test No. 2, the
thermocouples were inside the SWEC protective wrap.

The thermocouples were monitored by a Fluke Datalogger feeding a high-speed printer. The
datalogger was operated at its maximum scan rate throughout the overcurrent test.

WYLE LABORATORIES
Huntsvills Facility
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2.0 PROCEDURES (Continued)

2.2 Instrumentation Setup (Continued)

2.2.2 ElectricaI Monitor

All phase-to-phase voltages and phase currents of the target cables and the fault cable
current were fed into an oscillograph recorder. The oscillograph was operated at the
O.l-inch per minute rate throughout the overcurrent test. The oscillograph channels were as
specified in the following table:

Channel No. Si Cable

10

11 dc 12

Current-Phase A

Current-Phase B

Current-Phase C

Voltage A-B

Voltage A-C

Voltage B-C

Skipped

Current

Skipped

Triplex 1/0 AWG.

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

N/A
Fault Cable

N/A

A digital multimeter was utilized to measure all phase-to-phase or phase voltages and phase
currents of the target cables prior to, during, and after the overcurrent test. This data was
recorded to provide accurate evidence of the specimen's capability to conduct SWEC-rated
current at 575 VAC throughout the overcurrent test.

2.3 Baseline Functional Tests

The baseline functional tests consisted of insulation r esistance and high potential
measurements on each of the target cables.

2.3.1 Insulation Resistance Test

1. All power and instrumentation leads were disconnected from the target cable
and labeled per Figure 12 of Section VIII.

2. Using a megohmmeter, a potential of 1000 VDC was applied and the minimum
insulation resistance indicated after a period of 60 seconds was recorded
between the following test points:

WYLE LABORATORIES
Huntsville Facility
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2.0

2.3

2.3.1

PROCEDURES (Continued)

Baseline Functional Tests (Continued)

Insulation Resistance Test (Continued)

Tar et Power Cable:

Phase-to-Phase Phase-to-Ground

lto2
lto3
2 to 3

1 to unistrut
2 to unistrut
3 to unistrut

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.1.

2.3.2 High Potential Test

Using a Hi-Pot Test Set, a potential of 2200 VAC was applied from each
conductor to ground and between conductors on multiconductor cable for a
period of one minute.

Tar et Power Cable:

Phase-to-Phase Phase-to-Ground

1to2
1 to 3
2 to 3

1 to unistrut
2 to unistrut
3 to unistrut

2. All power and instrumentation leads were reconnected per Figure 12 of
Section VIII.

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.2.

WYLE LASORATORlES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test

The overcurrent test was conducted in three sequential steps with no intentional time delay.
The first phase consisted of energizing the fault cable with SWEC rated current. The second
phase consisted of increasing the current until fault cable temperatures were within 189o-
199oF for 5 minutes. The third phase consisted of energizing the fault cable with the worst
case electrical fault current until the cable open-circuited.

The target cables conducted SWEC rated current (see Paragraph 1.1.3) at 575 VAC
throughout the overcurrent test. The overcurrent test was conducted using the following
procedure:

1. The Triplex 2/0 AWG fault cable was connected to the copper bus bars per
Figure llof Section VIII.

For Test No. 1, this cable was wrapped. For Test No. 2, this cable was
unwrapped.

2. A Triplex 1/0 AWG target cable was installed per Figure 5 or 6 of Section VIII.

For Test No. 1, this cable was unwrapped. For Test No. 2, this cable was
wrapped.

3. The Triplex 1/0 AWG target cable was connected to the instrumentation and
power supplies per Figure 12 of Section VIIL

4. The Triplex 1/0 AWG target cable was energized with 124 amperes* at 575 YAC.

5. The Triplex 2/0 AWG fault cable was energized with 139 amperes per phase
(rated current) from the Multi-AmpTest Set.

6. Target cable voltages and currents and the fault cable current were recorded.

7. The fault cable current was slowly increased until Thermocouple Channels 7
and/or 8 indicated 90 +3oC (189-199 F) conductor temperature.

8. The conductor temperature was maintained at 189-199oF for five minutes.

Although the procedure called for 124 amperes, the rated current for the
1/0 AWG cable is 139 amperes. The exact currents measured on the 1/0 AWG
cable during the test ranged from 129.6 amperes to 141.3 amperes and are
accounted for in NOA No. 2.

WYLE LASOAATOAIES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test (Continued)

9. The fault cable current, conductor temperature, and the highest of thermocouple
Channels 1 through 6 were recorded.

10. The Multi-AmpTest Set output was increased to 908 amperes (test current).

ll. Target cable voltages and currents and the fault cable current were recorded.

12. The fault cable was allowed to conduct test current until the cable open-
circuited.

13. The elapsed time and maximum cable temperature were recorded.

14. The target cable voltages and currents were recorded.

15. The target cables and the Multi-AmpTest Set were de-energized.

16. Photographs were taken of the post-test condition.

For all performances of this test, the observed target cable operation was compared to the
acceptance criteria, Paragraph 1.1.3

2.5 Post-Overcurrent Test Functional Test
J

The functional tests of Paragraph 2.3 were repeated.

WYLE LABORATORIES
Huntsville Facility
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3.0 RESULTS

3J. Results of Test No. 1

Configuration Number 2, Test No. 1, with a Triplex'2/0 AWG fault cable inside four layers
of SWEC protective wrap, was conducted per Paragraph 2.0 and successfully met the
requirements of Paragraph 1.0. The 908 amperes test current was applied for 1296 seconds
(21.6 minutes) until the cable open-circuited. The maximum observed temperature on the
«ul«able wa»836 F which occurred on Thermocouple No. 4. The fault cable did not
ignite.

The capability of the target cable to conduct SWEC rated current at 575 VAC (power cable)
was not impaired during this test. The maximum observed target cable temperature was
225 F. The target cable successfully completed the Post-Overcurrent Test Functional. Test.

Appendix I contains the following data from this test:

2.

4,

5.

Notices of Anomaly Number 2 and 5.

Photographs III-1 through III-2 which show pretest and post-test conditions.

A narrative of the test which relates test time, fault cable temperatures, and
important events.

Figure III-1 which plots the temperature readings versus time.

Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
Huntsville Feclllty
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3.0 RESULTS (Continued)

3.2 Results of Test No. 2

Configuration Number 2, Test No. 2; with an unwrapped Triplex 2/0 AWG fault cable in free
air, was conducted per Paragraph 2.0 and successfully met the requirements of Paragraph
1.0. The 908 amperes test current was applied for 1267 seconds (21.1 minutes) until the
cable open-circuited. The maximum observed temperature on the fault cable was 1783oF
which occurred on Thermocouple No. 6. The fault cable ignited after 640 seconds
(10.7 minutes). The fire burned for approximately 12.5 minutes.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) was not impaired during this
test. The maximum observed target cable temperature was 370oF. All target .cables
successfully completed the Post-Overcurrent Test Functional Test.

Appendix II contains the following data from this test:

Photographs III-3 through III-4 which show pretest and post-test conditions.

2.

3.

A narrative of the test which relates test time, fault cable temperatures, and
important events.

Figure III-2 which plots the temperature readings versus time.

4, Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
Huntevllle Facility
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APPENDIX I

CONFIGURATIONNUMBER 2, TEST NO. 1, DATA
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LAsorrArorrrrS (Eaatarn Operations)

NOTICE OF ANOMALY
DATR

9/I2/85

CONTRACT NO: N A

NOTIFICATIONMADETO:

NOTIFICATIONMADEBY:

R. Oas

J. Kin

CUSTOMER Stone S Webster wYLEJGB No: 4 06

NOTIFiCATIONDATE 6

VIA: Tele hone

CATEGORY: 0 SPECIMEN C3 PROCEDURE El TEST EOUIPMENT

PART NAME: Eiectricai Cables

Confi uration i Tests i, 2 3

sPEclFIGATIDN: WLTP 47906" 0 I

DATEOF
ANOMALY:

PART NO.

I.D. NO. N/A

PARA. NO. 2 1 4

Requirements:

1. Thc two target cables shall conduct SWEC-rated current (see Paragraph 2.1.3) at
575 VAC (power cables) or 120 VAC (control cables) or 50 VAC (instrument cables)
throughout the ovcrcurrent test.

2. All target cable currents shall be maintained within a+10%, -0% tolerance.

Description of Anomaly:

During Configuration 1, Tests 1, 2 and 3, and Configuration 2, Test 1, some of the
currents werc out of tolerance after flowing test 'current. The maximum variation on the
plus side was 15.3%. The maximum variation on the minus side was 6.89o.

Disposition - Comments - Recommendations:

Thc out of tolerance currents were judged to have no impact on the test. The test
results showed that the target cable's ability to carry current was not impaired by
the test conditions.

Maintaining the +10%, -0% tolerance is not always possible due to the following reasons.

l. Unbalanced currents between phases.

2. Temperature changes in the conductors causing the impedance of thc cables
to change.

3. Voltage fluctuations in the facility power delivered by the local utilities.

Thercforc, the acceptance criteria for future tests was changed to require thc initial
setting of target cable currents (with rated current on the fault cable) to bc within
+10%, -0%. Thereafter, all target cable currents shall be maintained within +10% toler-
ance.

NOTR IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESANO COMPLY WITH 10 CFR PART 25.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

OUALITYASSURANCE:

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION: /

Wyl~ Form WH taaa, Re@. JAN '$5 Page ot
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LASORATOREKS (Eaatem Operationa)

NOTlCE OF ANOMALY DATE:
9/26/85

NOTIFICATIONMADEBY: J. Kin

NOT)CENO: 5 R,O.NUMBER:

CUSTOMER S tone S Web s te r
NOTIFICATIONMADETO: R. Oas

CONTRACT NO: N/A

WYLEJOB NO:

NOTIFICATIONDATE:

VIA: Telephone

CATEGORY: 0 SPECIMEN 8 PROCEDURE C3 TEST EOUIPMENT

PARTNAME: Electf ical Cable

TEST Conf ig. 2, Test 1; Conf i g. 3, Test 2; Conf ig.
ests an

SPECIFICATION: W TP 06

DATE OF
ANOMALY:

PART NO.

I.D. NO.

PARA. NO. - 4 ~

12 /1 8

N/A

N/A

REQUIREMENTS:

1. Slowly increase fault cable current until thermocouple channels 7 and/or 8 indicate
90+3'C (189 F-199'F) conductor temperature.

-t>1
t)4' 2. Maintain the conductor temperature at 189'F-199'F for five minutes,

DESCRIPTION OF ANOMALY:

The thcrmocouple channels 1-6 on the cable jacket were used instead of channels 7
and/or 8.

DISPOSITION ~ COMMENTS - RECOMMENDATIONS:

The anomaly was judged to have no impact on the test for the following reasons.

1. During warmup of the cable, the conductor temperature would have to be
the temperature of the adjacent jacket.

2. The conductor thermocouple can indicate a lower temperature than
thermocouples because of differences in mounting and location.

3. The heat transferred from the fault cable to the target cables during
and maintenance at, 189 F-199'F is very small compared to the heat
during burning of the fault cable, which occurred in every test.

higher than

the jacket

warmup to,
transferred

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

OUALITYASSURANCE: @- ~IUI-

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION:

Wyle Form WH 1066, Re@. JAN '65
Page of ~
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CONFIGURATIONNUMBER 2, TEST NO. 1

i 'j

c '2

pf y

t

EI

PHOTOGRAPH IH-1

PRETEST VIEW—OVERALL

. ~ 4

~P

P'

yg

PHOTOGRAPH 111-2

POST-TEST VIEW —OVERALL
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CONFIGURATION NUMBER 2, TEST NO. 1

Approximate
Test Time

0 Min

10 Min

ZV.V Min

82.V Min

90.6 Min

104.3 Min

Approximate
Fault Cable

Jacket Tem ture

80oF

88oF

189oF

192 F ~

500 F

180V F

Observation

Energized fault cable with 139A

Energized fault cable with 2VOA

Fault cable conductor reached 189oF

Energized fault cable with 908A

Light smoke visible and fault
cable jacket rupturing

Open circuit

WYLE LABORATORIES
Huntsville Fecllity
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CONFIGURATION /2 - TEST II
LEGEND» O FAULT CABLE JACKET TEHPERATURE

(T/CS 1-6)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/CS 7 G 8)
H TARGET CABLE (TRIPLEX I/O AUG)

JACKET TEHPERATURE P/CS 9-14)
HAX. TEHP RECORDED: 1835.8 F (T/C I4)

ANBIENT TEHP: 90 F
DATE: SEPTEHBER 9, 1985

FIGURE III-I
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DATA SHEET

Customer
'4 Specimen

Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

'Jar i ous
WLTP 47906-01

N/A
iVo

Amb. Temp.
photo Yes

Test Med. A 1 r

WYLELA8ORATORIES

Job No 47906

Report No. 47906-02

Start Date

Test Title C nfi ur i niV 2 T N, 1

Functional Test

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VOC applied for 60 seconds.

Cable

1/0 AWG Triplex

Test Points

1 to2

1 to3
2t03
1 to Unistrut

2 to Unistrut

Reading

Ox (c'

7.0 x

Unis ru

Notice of
Anomaly

Witness
Sheet No.
Aooroved

~/ '„,,~7/I/7
~ /

Date:at~
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DATA SHEET,

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 8 Webster

Various
WLTP 47906-01

Z.4. 4
N/A
No

Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

Job No.

Report No.
Start Oate

Test Title C nfi ura i n No.
Pre-Test

Hl gh Potent i a I Tes t
Functional Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
with a potential of 2200 VAC (1600 VAC for S.T.P. 16 AWG cables)

applied for one minute.

Cable

I/O AWG Triplex

Test Points

I to2
I to3
2to3
I to Unistrut

Reading

no /f

Uni s rut

3 to Unistrut

Notice of
Anomaly h(o~ e.

Tested By
Witness
Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone S Webster

Various
WLTP 47906-0I

N A

No

C nfl u i n No. 2

Amb. Temp.
Photo
Test Med.

T N, i

o'

Ambien

WYLELABORATORIES

Job No. 479O6

Report No.
Start Date

Overcurrent Test

6. Readinqs'ith rated current on fault cable:

Target Cable

I/O AWG Triplex

Voltage VAC
A-B B-C A-C

s l3

Current amps
Phase A Phase B Phase C

33, |3&,

Faul t Cable: 2. W RIP'r 8'Ã

Rated Current:

Measured Current:

l3

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Date: /
Date:
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DATA SHEET

Stone S WebsterCustomer

Para.
S/N
GSI

Specimen
Part No Various

WLTP 47906-01

No

Test Title C nfia i N . 2

Amb. Temp.
Photo
Test Med. Ai r

WYLE LASORATQRIES

Job No.
Report No 47906-02

,~F

Overcurrent Test

7 Increasing current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE CURRENT

>70
E LAP S ED T I ME

WNCpO
Sec

c45c.C't0ttt. fM TEMP/CHANNEL

I S V'E

9. Readings after fault cable warmup to 189'F - 199'F

MFau I t cable current: ~~ 2,7d g

Conductor temperature:
Max temp of
Channels 1-6:

lv
z'9~'F

Channel No.

j'otice

of ll ~
Anomaly Ao. <

Tested EIy

Sheet No.
Approved
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Customer
Specimen
Part No.

Spec.
Para.

'/N
GSI

Stone S Webster

Various
WLTP 47906-0I
3.4.S

Amb.,Temp.
photo
Test Med. Ai r

Aebien

WYLFLABORATORIES

Job No. 47906

aport No 47906"02

Start Date

TestTitle Confi ura i n N T N I Overcurrent Test

I I. Initial readin s with test current on fault cable:

Target Cable

I/O AWG Triplex

o age
A-8 8"C A-C

s Il 5')3 57f

Curren t amps
Phase A Phase 8 Phase C

34;~ I','3

Fault Cable
re,s~ W

Current:

A vVC 7 RIPCE'5

9oBA

9'oSA

Notice of

Anomaly pl z.

Tested By

Sheet No.

Approved

Date:
Date:

of
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster

Various
WLTP 47906-01

N A

No

Amb. Temp.
Photo

'es
Test Med.

Ambien

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

Teat Title Confi ur i n N 2 T N I Overcurrent Test

I . 0 en Circuit on fault cable:

Ela sed time: I'Lg ~c
Maximum fault cable temperature: I g p o F Channel No.

14. Stabilized temperature on fault cable:

Elapsed time (beginning of 15-minute period):

Maximum fault cable tern erature: Channel No. /V/3

F b1 urn

15. Ignition of fault cable:

Elasped time: n(A

Maximum fault cable temperature: h' Channel No. ~
Fault cable current: /V A

17. Readings after current applied until fault cable open circuits:

Tar et Cable

1/0 AWG Tri lex

o age
A-B B-C A-C

s18 W3 5"7o

urrent amps
Phase A Phase B Phase C

( 33. (37, 0

Notice oi
Ancma! y 4o, ~

Tested By
Witness
Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Store s webster

Various
WLTP 47906-01

N/A
No

C nfi~ura i n N 2

Amb. Temp.
Photo

'es
Test Med. A I r

Te N I

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date j

Insulation Resistance Test

P s -Test Functional Test.

Acceptance Criteria: fteasured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VOC applied for 60 seconds.

Cable

I/O AWG Triplex

Test Points

I to2

I to3
2t03
I to Unistrut

2 to Unistrut

Uni s rut

Reading

.0 lo

Ox o

s.o
.5g lo ~

9R~~ g I+

~.OX tO"~

Notice of
'noma! r

Tested By

Sheet No.

Aoproved

Date:. ~r~~
Date:

Ilt~
/ Cs
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

Stone s Webster

Various
WLTP 47906-01

No

*
Photo
Test Med. A'

Specimen Temp. Ambient

WYLE LABORATORIES

Job No.

Report No. 47906-02

Start Gate

Test Title C n "Ia r i n ~ ~ T~ ff

Post-Test Functional Test

High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
with a potential of 2200 VAC (1600 VAC for S.T.P. 16 AWG cables)

applied for one minute.

Cable

I/O AWG Triplex

Test Points

I to2
I to3

2t03
I to Unistrut

Reading

oo

Unis rut

3 to Unistrut

Notice of
Anomaly

~ ~ gy j C lJ

Tested By

Sheet No.
Approved
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APPENDIX II

CONHGURATIONNUMBER 2, TEST NO. 2, DATA
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GONFIGURATIONNUMBER 2, TEST NO. 2

y~h;

't t~

"'"jigp
p

PHOTOGRAPH III-3

PRETEST VIEW—OVERALL

j4i

PHOTOGRAPH

II'OST-TEST

VIEW —OVERALL
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CONFIGURATION NUMBER 2, TEST NO. 2

Approximate
Test %IIle

0 Min

10 Min

65 Min

83.7 Min

88.7 Min

93.3 Min

96.1 Min

99.2 Min

109.8 Min

111.8 Min

Approximate
Fault Cable

Jacket Tem erature

84oF

93oF

174oF

184oF,
186oF

380oF

515oF

800oF

1783oF

1470oF

Observation

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 275A

Fault cable conductor reached 189oF

Energized fault cable with 908A

Light smoke visible

Fault cable jacket rupturing
Ignition of fault cable

Open circuit
Fire out

WYLE LASORATORIES
Huntsville Facility



CONFIGURATION l2 - TEST l2
LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/CS 1-6)
0 FAULT CAB!.E CONDUCTOR TEHPERA-

TURE (T/CS 7 G 8)
0 TARGET CABLE (TRIPLEX l/0 Affo)

JACKET TEHPERATURE $7/CS 9-14)
NAX. TENP RECORDED: )7)3.4 F (T/C l6)

AHBIENT TEHPf 84 F

DATE: SEPTEHBER fo, — )985

FIGURE if1-2
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DATA SHEET

Customer
Specimen
Part No.

Spec
para.
S/N
GSI

Stone s webster

Various
WLTP 47906-01

N A

No

Amb. Temp.
Photo
Test Med Ai r

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

Test Title Confiaur i n N . 2

Pre-Test
N, 2

Functional Tes

Insulation Resistance Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VOC applied for 60 seconds.

Cable

I/O AWG Triplex

Test Points

1 to2
Readin

510 ~
2to3
1 to Unistrut

2 to Unistrut

3 to Unistrut .3 x io"~

Notice of
Anomaly

Tested By

Sheet No.
Approved

Date:
Date:ot~
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DATA SKEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

Various
WLTP 47906-01

N/A
No

Confiour i n H . 2

Pre-test

Amb. Temp.
Photo
Test Med

WYLE LABORATORIES

Job No. 47906

Report No. 47906-02

Start Oate

Functional Test

High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a otential of 2200 VAC (1600 VAC for 5 T.P. 16 AWG cables)

ap lied for one minute.

Cable

1 0 AWG Tri lex

Test Points

1 to2
1 to3
2t03

Reading

1 to Unistrut

2 to Unistrut

3 to Unistrut

Notice of
Anomaly

Tested By

Sheet No.

Approved
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Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 8 Webster

Various
WLTP 47906-01

3

Amb. Temp.
photo Yes

Test Med. Ai r
Soecimen Temp. A<b i en t

WYLE LABORATORlES

Job No. 47906

aport No 47906-02

Start Date

Test Title C nfiau No. 2 T s M . 2 Overcurrent Test

6. Readinos with rated current on fault cable

1 0 AWG Tri lex

Vo I tage VAC
A-B B"C A-C

5 0 s1f 5"7~

Current amps
Phase A Phase B Phase C

i4V id/

Fault Cable:

Rated Current:
O A~6- 7-8./P/ e-X

M rd ur /3 98

Notice oi
Ar.omaly

Tested By
Witness
Sheet No.

Approved

Date:
Date:ot~
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DATA SHEE7

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-01

3.
+,5'/A

No

Amb. Temp. ~+ F
Pho~o

Test Med.

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

Test Title C nfl au i n N T N Overcurrent Test

Increasin current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE CURRENT

<78 4

ELAPSEO TIME

3%8@ .

m ac.e
~6%OR-TEMP/CHANNEL

2.6O A

7 7

tspl7

Readin s after fault cable warmup to 189'F - 199'F

Fault cable current: 2tt 0

Condu or temperature: I ~(
Max temp of
Channels 1-6

Channe'I No. 7

Notice of
Anomaly No

Tested By

Sheet No.

Approved

Oate: ~/~4'-

/'ro
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s webster

Vari ous
WLTP 47906-01
Z. +.5

*
Photo
Test Med. 'ir

gdF

Ambien

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

Test Title C nficura i n N T N Overcurr n Tes

ll. Initial readings with test current on fault cable:

Tar" et Cable

I 0 AWG Tri lex

o tage
A-B B-C A"C

~ >71 s1s

urrent amps
Phase A Phase B Phase C

>0 t4 /6

Fault Cable:
r~sr~ Current:

Heasured Current:

0 ~6. 7 rt,l I'C. Eg

08

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Date:
Date:at~
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-0 I

No

Amb. Temp.
Photo
Test Med.

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

Test Title C nfia r i N 2 Overcurrent Test

13. Open circuit on fault cable:

Elapsed time:

Haximum fault cable tern erature: I 1 ti 3 F Channel No.

14. Stabilized temperature on fault cable:

Elapsed time (beginning of 15-minute period):

Haximum fault cable temperature: Pf P

Fault cable current:

Channel No. Pl/g

15. Ignition of fault cable:

Elapsed time:

Haximum fault cable temperature: l~ tr go p

Fault cable current:

Channel No.

17. Readin s after
+eel

current applied until fault cable open circuits:

Tar et Cable

I/O AWG Triplex

o tage
A-B B-C A-C

S% S 5 ~7

urren amp
Phase A Phase B Phase C

(01 i%5 I 3 /

Notice
o.'nomaly

Tested By
Witness
Sheet No.

Approved

Date: /4'
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s webster

Vari ous
WLTP 47906-01

N A

No

Arnb. Temp.
Photo
Test Med, Ai r

Job No.

Report No.
Start Date

47906
47906-02
-/0-5'~

WYLELABORATORIES

Test Title C nfiaur i n N . 2 N . 2

Post-Test Functional Tes

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC a lied for 60 seconds.

Cable Test Points Readin

I/O AWG Triplex I to 2

2to3
1 to Unistrut

2 to Unistrut

g 10

(,wr/o'~x~"

/7 x ro'
to Unistrut

"Iotice of
Ar.omal, P(r/ ~e

Tested By
Witness
Sheet No.

Approved

Date: ~-/'< >+
Date:af~

-ru-
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Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

Test Title

5 tone s Web s te r

Various
WLTP 47906-0I

'I A

No

Confi ura i n N . 2

Amb. Temp.
Photo
Test Med.

T M . 2

ost-Test

WYLE LABORATORIES

Job No.
Report No. 47.06-02

Functional Test

High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a otential of 2200 VAC (1600 VAC for 5 T.P. 16 AWG cables)

applied for one minute.

Cable

I 0 AWG Tri lex

Test Points

I to2
I to3
2to3
I to Unistrut

Reading

2 to Unistrut

3 to Unistrut

Notice of
Ar.omaly

Tested By
Witness
Sheet No.

Approved
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SECTION IV

CONFIGURATIONNUMBER 3 TESTS
(HORIZONTALTRAYTO PARALLELCONDUIT SEPARATION)

1.0 REQUIREMENTS

Acceptance Criteria

hmulation Resishmee Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

There shall be no evidence of insulation breakdown or flashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

1.1.3 Cable Continui Test

Energized specimens in the target raceway shall conduct 100% of SWEC-rated currents (see
table below) at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
before, during, and after the overcurrent test.

Cable
Size

1/0 AWG

2 AWG

12 AWG

16 AWG

No.
Conductors

Triplex

Triplex
7

2/C

SWEC
LD. No.

NJM-34

NJM-25

NJN-37

NJP-05

L 575 139

K 575 38.5

C 120 10

X 50 1

Cable Rated~e ~Vol e Current

1J..4 Tolerances

All target cable voltages specified in this procedure shall be maintained within a +3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, 0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

Allfault cable currents shall be maintained within a +3% tolerance, ifpossible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDURES

2.j. Test Specimen Preparation

The test specimens were mounted to the unistrut frame assembly of Figure 7 (Test No. 1)
and Figure 8 (Test No. 2) of Section VIII. This apparatus was assembled to the indicated
dimensions by Wyle technicians using materials supplied by NMP2. The following guidelines
were observed with regard to the materials and construction of the assembly:

1. The faulted cable was a Triplex 2/0 AWG cable from NMP2 stock.

2. For Test 1, the faulted cable was contained inside the cable tray at the
centerline of the tray as shown in Figure 7 in Section VIII. The cable tray was
mounted one inch below the conduit. For Test 2, the faulted cable was contained
inside the conduit below the cable tray as shown in Figure 8 of Section VIIL

3. The ends of the faulted cable from their termination at the copper bus bar to the
edge of the cable tray or conduit were wrapped with a single layer of HAVEG
SILTEMP WT-65 covered with a single layer of 3M No. 69 glass tape. This
wrapping was done to ensure that any ignition that might occur was contained to
the test area.

4. For Test 1, the conduit was 1-inch rigid steel. For Test 2, the conduit was 4-inch
rigid steel.

5. Photographs were taken of the test setup prior to each test.

2.2 Instrumentation Setup

2.2.1 Thermoco le Locations

A total of 17 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below for both Test 1 and Test 2.

Channel No. Location

1-6

7'

9-11

12-17

Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 16 inches apart.
Mounted to the conductor of the fault cables at the two series
connections.

Mounted to the outside of the conduit. These thermocouples
were mounted approximately 16 inches apart and above
Channels 3, 4, and 5.

Mounted to the jacket of the target cable. These
thermocouples were mounted approximately 16 inches apart and
above Channels 1-6.

The thermocouples were monitored by a Fluke Datalogger feeding a high-speed printer. The
datalogger was operated at its maximum scan rate throughout the overcurrent test.

WYLE LA8ORATORlES
Huntsville Facility
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2.0 PROCEDURES (Continued)

2.2 Instrmnentation Setup (Continued)

2.2.2 Electrical
Monitor'll

phase-to-phase voltages and phase currents of the target cables and the fault cable
current were fed into oscillograph recorders. The oscillograph was operated at the 0.1-inch
per minute rate throughout the overcurrent test. The oscillograph channels were as
specified in the following table:

Channel No. Si Cable/Location*

3-7

9-12

C = Conduit
T = Tray

Current

Voltage

Skipped

Current

Skipped

7/C 12 AWG/C

7/C 12 AWG/C

N/A
Fault Cable/T

N/A

For Test 2, in addition to the above, the below listed thermocouples were added:

Channel No. Location

18 2 19 Mounted to the rungs of the cable tray.

A digital multimeter was utilized'o measure all phase-to-phase or phase voltages and phase
currents of the target cables prior to, during, and after the overcurrent test. This data was
recorded to provide accurate evidence of the specimen's capability to conduct SWEC-rated
current at 120 VAC for the control cables throughout the overcurrent test.

2.3 Baseline Functional Tests

The baseline functional tests consisted of insulation resistance and high potential
measurementrs on each of the target cables.

2.3.1 Insulation Resistance Test

l. All power and instrumentation leads were disconnected from the target cables
and labeled per Figures 12 and 13 of Section VIII.

WYLE LABORATORIES
Huntsville Facility
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2.0

2.3

2.3.1

PROCEDURES (Continued)

Baseline Functional Tests (Continued)

Insulation Resistance Test (Continued)

2. Using a megohmmeter, a potential of 1000 VDC was applied and the
minimum insulation resistance indicated after a period of 60 seconds was
recorded between the following test points.

Tar et Control Cables:

1to4
Phase-to-Ground

1 to conduit
4 to conduit

~ 1 ~ For all performances of this test, the measured values were compared to the acceptance
criteria, Paragr aph 1.1.1.

2.3.2 H Potential Test

Using a Hi-Pot Test Set, a potential of 2200 VAC was applied from each
conductor to ground and between conductors on multiconductor cable for a
period of one minute.

Tar et Control Cables:

Phase-to-Phase

1 to 4 1 to conduit
4 to conduit

2. All power and instrumentation leads were reconnected per Figures 12 and 13 of
Section VIII.

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.2.

WYLE LABORATORIES
HuntavllIe Faclllly
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test

The overcurrent test was conducted in three sequential steps with no intentional time delay.
The first phase consisted of energizing the fault cable wtih SWEC rated current. The second
phase consisted of increasing the current until fault cable temperatures were within 189—
199 F for 5 minutes. The third phase consisted of energizing the fault cable with the worst
case electrical fault current until the cable open-circuited.

The target control cable conducted SWEC-rated current (see Paragraph 1.1.3) at 120 VAC
throughout the overcurrent test. The overcurrent test was conducted using the following
procedure.

2.

3.

The Triplex 2/0 AWG fault cable was connected to the copper bus bars.per
Figure 11 of Section VIII.

A 7/C 12 AWG target cable was installed into the conduit (Test,1) per Figure 7
of Section VIIIor into the cable tray per Figure 8 (Test 2) of Section VIII.

The 7/C 12 AWG target cable was connected to the instrumentation and power
supplies of Figure 13 of Section VIII.

4. The 7/C 12 AWG target cable was energized with 10 amperes at 120 VAC.

5. The Triplex 2/0 AWG fault cable was energized with 139 amperes per phase
(rated current) from the Multi-AmpTest Set.

6. Target cable voltages and currents and the fault cables current were recorded.

The fault cable current was slowly increased until Thermocouple Channels 7
and/or 8 indicated 90 +3oC (189-199 F) conductor temperature.

8. The conductor temperature was maintained at 189-199oF for five minutes.

9.

10.

Fault cable current, conductor temperature, and the highest of Thermocouple
Channels 1 through 6 were recorded.

The Multi-AmpTest Set output was increased to 908 amperes (test current).

ll. Target cable voltages, currents and the fault cable current were recorded.

12. The fault cable was allowed to conduct test current until the cable open-
circuited.

WYLE LABORATORIES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test (Continued)

13. The elapsed time and maximum cable temperature were recorded.

14. Target cable voltages and currents were recorded.

15. The target cables and the multi-Amp Test Set were de-energized.

16. Photographs were taken of the post-test condition.

For all performances of this test, the observed target cable operation was compared,to the
acceptance criteria, Paragraph 1.1.3

2.5 Post-Overcurrent Test Functional Test .

The functional tests of Paragraph 2.3 were repeated.

;

WYLE LABORATORlES
Huntsville Facility
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3.0 RESULTS

3J. Results of Test No. 1

Configuration Number 3, Test No. 1, with a Triplex 2/0 AWG fault cable inside a 4-inch
rigid steel conduit, was conducted per Paragraph 2.0 and successfully met the requirements
of Paragraph 1.0. The 908 amperes test current was applied for 1240 seconds (20.7 minutes)
untQ the cable open-circuited. The maximum observed temperature on the fault cable was
1836 F which occurred on Thermocouple No. 6. The fault cable ignited after 630 seconds
(10.5 minutes). The fire burned for approximately 13.0 minutes.

The capabilities of the target cables to conduct SWEC rated current at 120 VAC were not
impaired during this test. The maximum observed target cable temperature was 788oF. The
target cable successfully completed the Post-Overcurrent Test Functional Test.

Appendix I contains the following data from this test:

1. Photographs IV-1 through IV-5 which show pretest and post-test conditions.

2. A narrative of the test which relates test time, fault cable temperatures, and
important events.

3. Figure IV-1 which plots the temperature readings versus time.

4. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
Huntsville Facility
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3.0 RESULTS (Continued)

3.2 Results of Test No. 2

Configuration Number 3, Test No. 2, with' Triplex 2/0 AWG fault cable inside the cable
tray, was conducted per Paragraph 2.0 and successfully met the requirements of Paragraph
1.0. The 908 amperes test current was applied for 1317 seconds (22.0 minutes) until the
cable open-circuited; The maximum observed temperature on the fault cable was 1212oF
which occurred on Thermocouple No. 4. The fault cable ignited at the mouth of the conduit
after 1317 seconds (22.0 minutes). The fire burned out the end of the conduit and did not
impinge upon the length of target cable under test.

The capabilities of the target cables to conduct SWEC rated current 120 VAC were not
impaired during this test. The maximum observed target cable temperature was 245 F. The
target cable successfully completed the Post-Overcurrent Test Functional Test.

Appendix II contains the following data from this test:

1. Notices of Anomaly Number 5 and 6.

2. Photographs IV-6 through IV-7 which show pretest and post-test conditions.

3. A narrative of the test which relates test time, fault cable temperatures, and
important events.

4. Figure IV-2 which plots the temperature readings versus time.

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABO|IATOAIES
Huntsville Facility
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APPENDIX I

CONPIGURATION NUMBER 3, TEST NO. 1, DATA
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LASORATOAlES (Eaatem Operatlcna)

NOTICE OF ANOMALY DATE:
9/26/85

NOTIFICATIONMADEBY: J. King

NOTICE NO: S P.O. NUMBER:

Stone s Webster

R. DasNOTIFICATIONMADETO

CONTRACTNO'/A
WYLEJOB NO'7906

NOTIFICATIONDATE:

VIA: Telephone

CATEGORY: C3 SPECIMEN 8 PROCEDURE Q TEST EQUIPMENT
DATEOFANOMALY'2 1 /8

PART NAMF E 1 ect ri ca 1 Cab l e

Config. 2, Test 1; Config. 3;
ests an

IPI PSPECIFICATION:

PAAT NO.

Test 2; Config. Io No

PARA. NO. ~ 4 ~

N/A

N/A

REQUIAEMENTS:

1. Slowly increase fault cable current until thermocouple channels 7 and/or 8 indicate
90 +3'C (189'F-199'F) conductor temperature.

2. Maintain the conductor temperature at 189'F-199'F for five minutes.

DESCRIPTION OF ANOMALY:

The thermocouple channels 1»6 on the cable jacket were used ihstead of channels 7
and/or 8.

DISPOSITION ~ COMMENTS ~ RECOMMENDATIONS:

The anomaly was judged to have no impact on the test for the following reasons.

1. During warmup of the cable, the conductor temperature would have to be
the temperature of the adjacent jacket.

2. The conductor thermocouple can indicate a lower temperature than
thermocouples because of differences in mounting and location.

3. The heat transferred from the fault cable to the target cables during
and maintenance at, 189'F-199 F is very small compared to the heat
during burning of the fault cable, which occurred in every test.

higher than

the jacket

warmup to,
transferred

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESANO COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

AEPRESENTING:

OUALITYASSURANCE: @. I

PROJECT ENGINEER: 0 I 9/2- / r
PROJECT MANAGEA:
INTERDEPARTMENTAL
COORDINATION:

Wyle Form WH 1066, Rev. JAN '85
Page ef



Page No. IV-11
Test Report No. 47906-02 ~

WYLE
LABORArORlfS (Eaatem Operatlona)

NOTICE OF ANOMALY
DATE:

NOTICE NO: P.O.NUMBER:

CUSTOMFR. Stone B Webster

NOTIFICATIONMADETO:

NOTIFICATIONMADEBY: J. Kln

CONTRACT NO: N/A

WYLEJOB NO:

NOTIFICATION
DATF'IA.

Te 1 ephone

47906

9/27/85

CATEGORY: 0 SPECIMEN El PROCEDURE

PART NAME El ectr1 ca 1 Cables
0 TEST EQUIPMENT

DATEOF
ANOMALY:

PART NO.

9/12/85
N/A

TEST: Confi uratlon 3, Test 2

SPECIFICATION WLTP 47906" 01

I.D. NO.

PARA. NO.

N/A

3532
REQUIREMENTS:

For Test 2, add thermocouple channels 18 and 19 to the rungs of the cable tray.

DESCRIPTION OF ANOMALY:

Installation of thermocouples 18 and 19 was omitted.

DISPOSITION ~ COMMENTS ~ RECOMMENDATIONS:

This anomaly was judged to have no impact on the test for the following reason.

1. Temperature of target cable, fault cable, and the conduit enclosing the fault
cable were measured; therefore, the temperatures of the cable tray at two points
are unnecessary data.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPI.Y WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

QUALITYASSURANCE:

Wyle Form WH 106S, Rev. JAN '85

"r='ys

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION:

Page ot
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CONFIGURATIONNUMBER 3, TEST NO. 1

I)«>P, I

I

J

pp««
) g«

«
«I

4«

q ~ 4j

j««

PHOTOGRAPH IV-1

PRETEST VIEW—OVERALL

),g aq', 4,79',,
Costia'cr SPEC

-riiiCONFlG.3 TEST'I -, '-=- -. '". "'', ~,;-';;

PHOTOGRAPH IV-2

POST-TEST VIEW—SHOWING TARGET CABLE CONDUIT
ONE INCH ABOVE FAULTCABLE
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CONFIGURATIONNUMBER 3, TEST NO. 1

E(

PHOTOGRAPHIV-3

PRETEST VIEW—OVERALL

PHOTOGRAPH IV%

POST-TEST VIEW—CLOSE-UP

I'PYdC

PHOTOGRAPHIV-5

POST-TESTVIEW —CLOSE-UPSHOWINGCONDITION
OF TARGET CABLE AFTER REMOVALFROM CONDUIT
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'CONPIGURATION NUMBER 3, TEST NO. I

Approximate
Test Time

0 Min

10 Min

65 Min

75 Min

80 Min

83.2 Min

87.8 Min

90.5 Min
100.7 Min

103.5 Min

Approximate
Fault Cable

Jacket Tem erature

84oF

90oF

166oF

182oF

184oF

295oF

480oF

630oF

179 0oF

1450oF

Observation

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 280A

Fault cable conductor reached 189oF

Energized fault cable with 908A

Light smoke visible

Fault cable jacket rupturing
'Ignition of fault cable

Open circuit
Fire out

WYLE LABORATORIES
Huntsville Facility



CONFIGURATION l3 - TEST II
LEGEND: 0 FAULT CABLE JACKET TENPERATURE

(T/CS 1-6)0 FAULT CABLE CONDUCTOR TENPERA-
TURE (T/CS 7 6 8)

CI TEHPERATURE OF CONDUIT
(T/CS 9-11)
TARGET CABLE (7/C 12 AUG)
JACKET TEHPERATURE P/CS 12-17)

NAX. TEHP RECORDED: 1829.8 F (T/C I6)

AHBIENT TENP: 82 F
DATE: SEPTEMBER II, 1985

FIGURE IV-I
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E3ATA SHEET

Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

S tone S Webs t r

Various
WLTP 47906-01

N/A
No

O
Amb. Temp.
Photo
Test Med

WYLE LABORATORIES

Job No. 479

Report No. 47906-02

Start Date

Test Title C nfi~ r i ufo

re-tes

Insulation Resistance Test

T Ii . I

Functional Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VOC a lied for 60 seconds.

Cable

7/C 12 AWG

Test Points

1 to4
I to Conduit

Reading

4 to Condui t

Notice of

anomaly

Tested By
Witness
Sheet No.

Approved
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DATA SHLBT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster

Various
WLTP 47906-01

No

0
Amb. Temp.
Photo
Test Med. Ai r

Ambien

WYLELABORATOR1ES

Job No. 47906

Report No. 47906"02

Test Title C nfi ura i n N

Pre-test
T N . 1

Functional Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

C 12 AWG

Test Points

1 to4
1 to Conduit

Reading

I 7 70

4 to Conduit

Notice of
Anomaly

(qZ (., l I''g, yy 'P4 S

Tested By
Witness
Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec
Para.
S/ N

GSI

Stone 6 Webster

Various
MLTP 47906-0 I

II/A
IIo

...,
~f7.'hoto'es

Test Med.

WYLE LABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

TestTitle C nFia ra i n No. T N I Overcurrent Test

6. Readin s with rated current on Fault cable

T r e Cable
Voltage VAC

A-B B-C A-C
Current amps

Phase A Phase 8 Phase C

7/C " I2 AWG (~,8 yo,S

Fault Cable:

Rated Current:

Measured Current:

Notice oi
Anomaly

Tested By
Witness
Sheet No.
Approved

Date
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DATASH EBT

Stone S Webster WYLELABORATORIES

~ *

I'ustomerSpecimen
Part No.

Spec.
Para.

S/N
GSI

Job No. 47906

Report No. 47906-02
Various *

Photo
Test Med. A I r

WLTP 47906-01

N A

Overcurrent TestT N 1Test Tttie Conf 1 ur i n N

Increasin current to raise fault cable temperature to 189'F - 199'F
Pt cdttM

ELAPSED TIME &~Oft TEMP/CHANNELFAULT CABLE CURRENT

do ~c
/ZOO Sec.

9. Readings after fault cable warmup to 189'F - 199'F

Fault cable current: 2 8'oh

Channel No. pConductor temperature:
Max 'temp of
Ch nn 'Is 1-6 /8' a~~~

Date:
Date:

of~Tested By
Witness
Sheet No.

Approved

Notice of
Ancmaiy
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone S Webster

Various
WLTP 47906-01

iV A

No

C nfi ur i N

0
Amb. Temp.
Photo
Test Med.

T N, I

WYLELA8ORATORIES

Job No. 47906

Report No. 47906-02

Overcurrent Test

11. Initial readin s with test current on fault cable:

Target Cable
o age

A-B B-C A-C Phase A Phase B Phase C

7/C - 12 AWG / ~,'7

Faul t cable:

Pe. Tcs 'f~ current:

Measured current:

0 WG- 7 F-(

Notice of

Anomaly

Tested 8y
Witness
Sheet No.

Approved

Oate
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-Oi

N/A
No

Amb. Temp.
Photo
Test Med. Ai r
Specimen Temp. Ambient

WYLELABORATQR1ES

Job No. 47906

Report No. 47906-02

Test Title Confi ur i n N T r N . 1 Overcurrent Test

13. Open circuit on fault cable:

Elapsed time: (~ s ec.

Maximum fault cable temperature: 93m' Channei No.

14. Stabilized tern erature on fault cable:

Elapsed time (beginning of 15-minute period):

Maximum faul t cable temperature:

Fault cable current: Channel No.

1 . I nition of fault cable:

d ime:

f 1 able tern erature: I <3o 1= Channel No.

Fault cable current: 90K h

17. Readings after let"through current applied until fault cable open circuits:

Taroet Cable
o age

A-B B-C A-C
I

Phase A Phase 8 Phase C

7/C - 12 AWG /o,S

Notice of
Ar.omaly

Tested By
Witness
Sheet No.
Approved

Oate:
Oate:ot~
Z5-
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone C Webster

lal 1 ous

WLTP 47906-01

N/A
No

a-
Amb. Temp.
Photo
Test I%led Ai r

Ambien

Job.No
.Report No.
Start Oate

t 7906
47906-02

ZS

WYLELAEQRATQRIEE

TeSt Title C nf I ~ur i n N r N

ost-test Functional Test

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a otential of 1000 VOC applied For 60 seconds.

Cable

7/C 12 AWG

Test Points

1 to4
1 to Conduit

4 to Conduit

Reading

2.xx( <

x('0

X /o

Notice ot
Ancmai/

Tested By
Witness
Sheet No.

Approved /-//- '6 7
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DATA SHRIFT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906 "01

No

0
Amb. Temp.
photo Yes

Test Med A'

Job No.

Report No.

Start Date

47906
47906-02
-h'- ye

WYLELABORATORIES

Test Title Confi ura i n M Te M . 1

Post-test Functional Test

P T

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

C 12 AWG

Test Points

I to4
) I to Conduit

4 to Conduit

Reading

/I Oy

Notice oi
Anomaly

Tested By
Witness
Sheet No.
Acproved

o..: <~
Oate:

Y-rl-8r
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APPENDIX II

CONPIGURATION NUMBER 3, TEST NO. 2, DATA
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CONFIGURATION NUMBER 3, TEST NO. 2

I

1 i

pe

. ~"
I

?
gi

.1
'l

PHOTOGRAPH IV&

PRIMMEST VIEN—OVERALL

I.a ~ 41804
ywca'c

IsP1ICl? G

,„, s-e-aw
~„IC~r A CSt2

'I 4',+f

/

,I

r

PHOTOGRAPH IV-7

POST-TEST VIBW—CLOSE-UP
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CONFIGURATION NUMBER 3, TEST NO. 2

Approximate
Test Time

0 Min

10 Min

45 Min

50 Min

5? Min

60 Min
64.1 Min

79 Min

Approximate
Fault Cable

Jacket Tem erature

81oF

89oF

181oF

189 F

198 F

309oF

590oF

1165oF

Observation

Energized fault cable with 139A

Energized fault cable with 2?OA

Energized fault cable with 255A

Fault cable conductor reached 189 F

Energized fault cable with 908A

Smoke visible

Fault cable jacket rupturing
Ignition and Open circuit.
Fire was very small and burned only
on current source end immediately
within the conduit.

WYLE LASORATORIES
Huntsville Facility
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CONFIGURATION l3 - TEST l2

LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/CS 1-6)
8 FAULT CABLE CONDUCTOR TENPERA

TURE (T/CS 7 G 8)
CI TEHPERATURE OF CONDUIT

(T/CS 9-I I)
TARGET CABLE (7/C l2 AUG) JACKET

TEHPERATURE (T/CS lg- 17)
HAX. TEHP RECORDED: I259.3 F (T/C IB)

AHBIENT TEHP: 80 F

DATE: SEPTEHBER 12, 1985

FIGURE IV 2
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DATASREFT

Custcmer
Specimen

a
Part No.

Spec.
Para.

S/N
GSI

Stone s ia'ebster

Various
WLTP 47906-01

N/A
No

*,
~I'hoto

Test Med. Ai r
Ambien

WYLELABORATORIES

Job No. 47906

Report No.

Start Oate

Test Title C nf i ur i n N

Pre" test

Insulation Resistance Test

T N . 2

Functional Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC applied for 60 seconds.

Cable

7/C - 12 AWG

Test Points

I to4

I to Conduit

4 to Conduit

Reading

So /O"~
70x (0

Notice of

Anomaly
A'o

T stea ey
i''" '."' '-'-'+0 s:~

Sheet No. at~
Approved 2-
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone f Webster

Various
WLTP 47906-01

N/A
ffo

Photo
Test Med

Ambien

WYLELABORATORIES

Job No.

Report No. 47906-02

, ~4- —$

'estTitle

C nfiaur i ft

re-test
T ifo. 2

Functional Test

High Potential Test

Acceptance criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC (1600 VAC for T.P. ~ AWG cables)
/'&

applied for one minute.

/C - 12 AWG

Test Points

I to4
I to Conduit

4 to Conduit

Re adln

7 o

Notic of
Anomaly

Tested By ~'""'"~~~~. + Date: ~~-'
Witness Date:
Sheet No. ot~
Approved
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DATA BHEFT

Customer
Specimen
Part No.

Spec.
Para.

S/ N'si
Test Title

Stone S Webster

Various
WLTP 47906-01

No

C nfl r ri n N

Amb. Temp.
Photo
Test Med. Ai r

T N 2

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

Overcurrent Test

6. Readings with rated current on fault cable

Tar et Cable

/C - 12 AWG

A"8 B"C A-C Phase A Phase B Phase C

!'0, Q

Fault Cable:

Rated Current:

c P~ 7 I ~t

measured Current:

Notice oi
00

Anomaly

Tested By ~" '-

Sheet No.
Approved

.:,(~is ~ «,f /o
Date:
Date:

of
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Customer
Specimen
Part No.

Spec
Para.
S/N
GSI

Stone S Webster

Various
WLTP 47906"OI

N/A

*
Photo
Test Med A'

Ambien

WYLELABORATORIES

Job No. 47906

eport No 47906"02

Start Oate

Test Title C nfl u I n N T N, 2 Overcurrent Test

7. Increasin current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE CURRENT ELAPSEO TIME </I<< < &HARK-'F@tTEMP/CHANNEL

2-(dO ~ c.

34 0

/z 'r
/ 9r

9. Readings after fauit cable warmup to 189'F - 199'F

Fault cable current: 2ha

Conductor temperature:
Max temp o
Channels 1-6

f+P /73

/'FC ~/= C(<~~~(( g

Channel No.

j'otice

of
Anomaly

Tested By
Witness
Sheet No.
Acproved

Oate:

2.- 5
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
Gsl

Stone 6 Webster

Vari ous
WLTP 47906-0 I

H, ~ ~

N A

No

Amb. Temp. ~ F

Photo
Test Med.

WYLELABORATORIES

Job No 47906

Report No.

Test Title Con fi ur i n N 3 T N . 2 Overcurrent Test

1 I ~ In i tia i readings with test current on fault cable:

Tarcet Cab ie
Vo I tage VAC

A-8 8-C A-C
urrent amps/

Phase A Phase 8 Phase C

7/C " I 2 AWG

d)

I? t7.

Fault Cable:

Current:
0 M R/ Pc.

8'x'easured

Current:

Notice of
An cm a I

y'(/
Tested By~ ~~~"- ".~

Sheet No.

Approved

~~>i; /~D„e. ~-i."-.Q
Date:

at~
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DATA SHFBT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-01

&.5ig
N/A
No

C nfla i N 3

Amb. Temp.
Photo
Test Med.

T N

Ambi n

WYLELABORATORIES

Job No. 47906

aport No 47906-02

Start Date

Overcurrent test

13. Open ci rcui t on faul t cable:

Elapsed time: 3/1 Sec
Maximum fault cable temperature: ~ia lx P

Channel No. ~

14. Stabi 1 ized temperature on fault cable:

Elapsed time (beginning of 15-minute period):

Maximum fault cable temperature:

Fault cable current:

Channel No.

~:
15. Ignition of fault cable:

Elapsed time:

Maximum faul t cable temperature:

Faul t cable current:

I 2/? Sec.

Channel No. g

17. Readings after let-through current applied until fault cable open circuits:

Tar et Cable
o tage

A-B B-C A-C
U

Phase A Phase B Phase C

7/C - 12 AWG

Notice oI
Anomaly

Tested By
Witness
Sheet No.
Approved

':-- +<>~«-'g~. l-l8-gj
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'ATASHEET

Customer
Specimen

'art No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-01

Z.X.
N A

No

Amb. Temp. //
Photo
Test Med. A'

Ambi n

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

Teat Title C hf j Uj a j n N

Insulation Resistance Test

N 2

ost-test Functional Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VDC applied for 60 seconds.

Cable Test Points Reading

7/C " 12 AWG I to4

I to Conduit

4 to Conduit

Notice ot
Anomal!

Tested By

Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone s Webster

Various
WL'TP 47906"O'I

3,g,
N A

Cnfi ur i nN

Amb. Temp.
Photo
Test Med. Ai r

N 2

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

ost-test Functional Test

High Potential Test

Acceptance criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC (1600 VAC For T.P. 15 AWG cables)/

applied for one minute.

/C - 12 AWG

Test Points

1 to4
I to Condui t

4 to Conduit

Readln

Notice of
Anomaly

Tested By '+-'-"-'» ' ~>~'-'

Witness
Sheet No. r
Approved



CONFIGURATION NO. 4 TEST
(Vertical Separation of Horizontal
Cable Trays in a Vertical Stack)
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SECTION V

CONPIGURATION NUMBER 4 TESTS
(3-TRAY HORIZONTALSTACK WITH VERTICALSEPARATION)

1.0 REQUIREMENTS

Acceptance Criteria

1.1.1 Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

H Potential Test

There shall be no evidence of insulation breakdown or flashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

1.1.3 Cable Continui Test

Energized specimens in the target raceway shall conduct 100% of SWEC-rated currents (see
table below) at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
before, during, and after the overcurrent test.

Cable
Size

No.
Conductors

SWEC
LD. No.

Cable Rated
~e Voltage Current

1/0 AWG

2 AWG

12 AWG

16 AWG

Triplex
Triplex

7

2/C

NJM-34

NJM-25

NJN-37

NJP-05

K

C

X

575 139

575 . 385
120 10

50 1

1.1.4 Tolerances

All target cable voltages specified in this procedure shall be maintained within a +3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, 0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

All fault cable currents shall be maintained within a+3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYLE LASORATORIES
Huntsville Faclllty
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2.0 PROCEDURES

2.1 Test Specimen Preparation

The test specimens were mounted into the test assembly of Figure 9 of Section VIII. This
apparatus was manufactured to the indicated dimensions by Wyle technicians using materials
supplied by NMP2. The following guidelines were observed with regard to the materials and
construction of the assembly:

1.. The fault cable was a Triplex 2/0 AWG cable from NMP2 stock.

2. The faulted cable was located at the centerline of Tray T2 as shown in
Figure 9 of Section VIII.

3. The ends of the fault cable were wrapped from their, termination on the
copper bus bar to the edge of their cable tray.'his wrap consisted of a
single layer of HAVEG SILTEMP WT-65 covered with a single layer of 3M
No. 69 glass tape. This wrapping was done to ensure that any ignition that
might occur was contained to the cable tray test area.

4. The horizontal cable trays were mounted such that there are nine inches
between the top of the siderail of one tray to the bottom of the sideraii to
the next higher cable tray.

5. The cable trays contained the following cables from NMP2 stock:

Racewa No. Racewa Cable FB1

T2

T3

Mixture of K-Type cables with one Triplex 2 AWG target
cable in the bottom layer at the centerline of the tray.

Mixture of K-Type cables with one Triplex 2/0 AWG fault
cable at the top centerline of the tray.

Mixture of C- and X-Type cables with one 7/C 12 AWG
and one 2/C 16 AWG target cables at the top centerline
of the tray.

6. Photographs were taken of the test setup prior to the test.

WYLE LABORATORIES
Huntsville Facility
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PROCEDURES (Continued)

hrstrumentation Setup

2.2.1 Thermoco le Locations

A total of 20 Type "E" thermocouples were utilized for this test. These thermocouples were
mounted as described below.

Channel No. Location

15-20

2.2.2 Electrical Monitor

1-6 Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 16 inches apart.

728 Mounted to the conductor of the fault cables at the two series
connections.

9-14 Mounted to the jacket of the target cable in Tray Tl. These
thermocouples were mounted approximately 16 inches apart.

Mounted to the jacket of the target cables in Tray T3. These
thermocouples were mounted approximately 16 inches apart.

The thermoeouples were monitored by a Fluke Datalcgger feeding a high-speed printer. The
datalogger was operated at its maximum scan rate throughout the overeurrent test.

All phase-to-phase voltages and phase currents of the target cables and the fault cable
current were fed into oscillograph recorders. The oscillograph was operated at the O.l-inch
per minute rate throughout the overeurrent test. The oscillograph channels were as
specified in the following table:

Cable/Location

9

10

11

12

Current-Phase A

Current-Phase B

Current-Phase C

Voltage A-B

Voltage A-C

Voltage B-C

Current

Voltage

Current

Voltage

Skipped

Current

Triplex 2 AWG/Tl
Triplex 2 AWG/Tl
Triplex 2 AWG/Tl

Triplex 2 AWG/Tl

Triplex 2 AWG/Tl
Triplex 2 AWG/Tl

7/C 12 AWG/T3

7/C 12 AWG/T3

2/C 16 AWG/T3

2/C 16 AWG/T3

N/A
Fault Cable/T2

WYLE LABORATORIES
Huntsville Facility
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. 2.0 PROCEDURES (Continued)

2.2

2.2.2

Instrumentation Setup (Continued)

Electrical Monito (Continued)

A digital multimeter was utilized to measure all phase-to-phase or phase voltages and phase
currents of the target cables prior to, during, and after the overcurrent test. This data was
recorded to provide accurate evidence of the specimen's capabiTity to conduct SWEC-rated
current at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
throughout the overcurrent test.

2.3 Baseline Functional Tests

The baseline functional tests consisted of insulation resistance and high potential
measurements on each of the target cables. These tests were performed as described in the
following paragraphs.

2.3.1 Insulation Resistance Test

2.

All power and instrumentation leads were disconnected from the target cables
and labeled per Figures 12, 13, or 14 of Section VIII.

Using a megohmmeter, a potential of 1000 VDC (500 VDC for 2/C 16 AWG cable)
was applied and the minimum insulation resistance indicated after a period of 60

seconds was recorded between the following test points:

Tar et Power Cables:

Phase-to-Phase

lto2
lto3
2to3

Phase-to-Ground

1 to unistrut or tray
2 to unistrut or tray
3 to unistrut or tray

Tar et Control Cables:

Phase-to-Phase

lto4
Phase-to-Ground

1 to tray or conduit
4 to tray or conduit

Tar et Instrument Cables:

Phase-to-Phase

lto2
Phase-to-Ground

1 to shield*
2 to shield*

*One end of shield tied to unistrut, tray or conduit.

For all performances of this test, the measured values were compared to the aeceptanee
criteria, Paragraph 1.1.1.

WYLE LASORATORIES
Huntsville Faclllty
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2.0

K3.2

PROCEDURES (Continued)

Baseline Functional Tests (Continued)

IUgh

1. Using a Hi-Pot Test Set, a potential of 2200 VAC (1600 VAC for 2/C 16 AWG
cable) was applied from each conductor to ground and between conductors on
multiconductor cable for a period of one minute.

Tar et Power Cables:

Phase-to-Phase

1to2
1to3
2to3

Phase-to-Ground

1 to tray
2 to tray
3 to tray

Tar et Control Cables:

1to4

Tar et Instrument Cables:

Phase-to-Phase

1to2

Phase-to-Ground

1 to conduit or tray
4 to conduit or tray

Phase-to-Ground

1 to shield*
2 to shield*

*One end of shield tied to conduit or tray.

2. All power and instrumentation leads were connected per Figure 12, 13, or 14 of
Section VIII.

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.2.

2.4 Overcurrent Test

The overcurrent test was conducted in three sequential steps with no intentional time delay.
The first phase consisted of energizing the fault cable with SWEC rated current. The second
phase consisted of increasing the current until fault cable temperatures were within 189o-
199oF for 5 minutes. The third phase consisted of energizing the fault cable with the worst
case electrical fault current until the cable open-circuited.

WYLE LASORATORIES
Huntsville Faclllty
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2.0 PROCEDURES (Continued)

2.4 Overcurrent Test (Continued)

The target control cables conducted SWEC-rated current (see Paragraph 1.1.3) at 575 VAC
(power cables), 120 VAC (control cables), or 50 VAC (instrument cables) throughout the
overcurrent test. The overcurrent test was conducted using the following procedure:

1. The Triplex 2/0 AWG fault cable was connected to the copper bus bars per
Figure 11 of Section VIII.

2. A 7/C 12 AWG and a 2/C 16 AWG target cable were installed into Tray T3 per
Figure 9 of Section VIII.

3. A Triplex 2 AWG target cable was installed into Tray Tl per Figure 9 of
Section VIII.

4. The Triplex 2 AWG target cable was connected to the instrumentation and power
supplies of Figure 12 of Section VIII.

5. The 7/C 12 AWG target cable was connected to the instrumentation and power
supplies of Figure 13 of Section VIII.

6. The 2/C 16 AWG target cable was connected to the instrumentation and power
supplies of Figure 14 of Section VIIL

7. The Triplex 2 AWG target cable was energized with 38.5 amperes at 575 VAC.

8. The 7/C 12 AWG target cable was energized with 10 amperes at 120 VAC.

9. The 2/C 16 AWG target cable was energized with one ampere at 50 VAC.

10. The Triplex 2/0 AWG fault cable was energized with 908 amperes per phase
(rated current) from the Multi-AmpTest Set.

11. Target cable voltages and currents and the fault cables current were recorded.

12. The fault cable current was slowly increased until Thermocouple Channels 7

and/or 8 indicates 90 +3 C (189-1ggoF) conductor temperature.

13 The conductor temperature was maintained at 189-199 F for five minutes.

14. Fault cable current, conductor temperature, and the highest of thermocouple
Channels 1 through 6 were recorded.

WYlZLABORATORlES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test (Continued)

15. The Multi-AmpTest Set output was increased to 908 amperes (test current).

16. Target cable voltages, currents and the fault cable current were recorded.

17. The fault cable was allowed to conduct test current until the cable open-circuited.

18. The elapsed time and maximum cable temperature were recorded.

19. Target cable voltages and currents were recorded.

20. The target cables and the Multi-AmpTest Set were de-energized.

21. Photographs were taken of the post-test condition.

For all performances of this test, the observed target cable operation were compared to the
acceptance criteria, Paragraph 1.1.3

2.5 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 2.3 were repeated.

WYlkLABORATORIFS
Huntsville Facility
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3.0 RESULTS

3.1 Results of Test No. 1

Configuration Number 4, Test No. 1, with a Triplex 2/0 AWG fault cable inside a horizontal
cable tray, was conducted per Paragraph 2.0 and successfully met the requirements of
Paragraph 1.0. The 908 amperes test current was applied for 1322 seconds (22.0 minutes)
until the cable openmircuited. The maximum observed temperature on the fault cable was
1820oF which occurred on Thermocouple No. 5. The fault cable ignited after 650 seconds
(10.8 minutes). The fire burned for approximately 13.5 minutes.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) was not impaired during this
test. The maximum observed target cable temperature was 343oF. All target cables
successfully completed the Post-Overcurrent Test Functional Test.

Appendix I contains the following data from this test:

1. Notice of Anomaly Number 4.

2.

3.

4,

5.

Photographs V-1 through V-4 which show pretest and post-test conditions.

A narrative of the test which relates test time, fault cable temperatures, and
important events.

Figure V-1 which plots the temperature readings versus time.

Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORlES
Huntsville Facility
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APPENDIX I

CONFIGURATIONNUMBER 4, TEST NO. I, DATA
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NOTICE OF ANOMALY
DATE:

Sep tembe r 16, 1985

NOTIFICATIONMADEBY: John King

NOTIOENO: 4 PO.NOMEEE NMP2-E0907

cusTQMER S tone s Webster

NOTIFICATIONMADETO:

CONTRACT NO:

WYLEJOB NO:

NOTIFICATIONDATE:

vIA: Ve rba 1

N A

16 1 8

CATEGORY: 0 SPECIMEN 0 PROCEDURE 0> TEST EQUIPMENT

PART NAME. E 1 ect r i ca I Powe r Cab 1 e

'TEST Conf i g. 4, Test 1; Conf i . 5, Tests 1 2 3

SPECIFICATION: WLTP 47906" 01

DATE OF
ANOMALY:

PART NO.

I.D. NO.

PARA. NO. ~ 6 ~

9/13/85

N A

Requirements:

1. The target cables shall conduct SWZC rated current (see Paragraph 2.1.3) at 575 VAC
(power cables) throughout the overcurrent test.

2. All target cable currents shall be maintained within a +10% tolerance (per NOA2).

Description of Anomaly:

During Configuration 4, Test 1 and Configuration 5, Tests 1, 2 and 3, some of the
phase currents on the No. 2 AWG cable were above the +10% tolerance by as much as
8.4 amperes, while test current was flowing in the worst case cable. During Configura-
tion 5, Test 3, one of the phase currents was below the -10% tolerance by 12.3 amperes
while the other two phase currents were above the +10% tolerance by 8.4 amperes and 6.7
amperes, respectively.

Disposition - Comments - Recommendations:

The out oi toierancc currents were judged to have no impact on the test for the follow-
ing reasons.

1. Current above thc tolerance results in additional conductor heating and therefore
higher cable temperatures which is a more severe condition than required.

2. In the case where one of the phase currents was below the -10% tolerance the
resulting lower conductor heating is compensated for by the additional heating in
thc other two phases.

3. Heating due to rated current of 38.5 amperes is very low. Screening Test No. 5 of
the No. 2 AWG cable showed no change in temperature of the cable conductor or
jacket after 10 minutes of rated current.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALY2EANOMALIESAND COMPLY WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

QUALITYASSURANCE:

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION:

/ 5

Wyle Form WH 1066, Rev. JAN '85 Page of
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CONFIGURATIONNUMBER 4, TEST NO. 1

t

I

»

w
«

PHOTOGRAPH V-1

PRETEST VIEW—OVERALL

PHOTOGRAPH V-2

POST-TEST VIEW—OVERALL

«

»
1

r r~

JP

~i-

4 7704'«~» SIVA
t~ ~ tv. Ifi&jS

~ttt 7t+.SS

PHOTOGRAPH V-3

POST-TEST VIEW —CLOSE-UP
BOTTOM VIEW OF TARGET CABLE

IN UPPER TRAY

PHOTOGRAPH V-4

POST-TEST VIEW—TARGET CABLE
AFTER REMOVALPROM UPPER TRAY
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CONFIGURATION NUMBER 4, TEST NO. 1

Approximate
Test Time

0 Min

10 Min

68.7 Min

74 Min

80.3 Min

84.8 Min

96.0 Min

98.3 Min

Approximate
Fault Cable

Jacket Tem erature

69oF

73oF

171OF

176oF

430oF

810oF

1697oF

1460OF

Observation

Energized fault cable with 139A

Energized fault cable with 280A
'aultcable conductor reached 190oF

Energized fault cable with 908A

Fault cable jacket rupturing
Ignition of fault cable

Open circuit
Fire out

WYLE LABORATORIES
Huntsville Facility
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DATA SHEET

Customer

Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Scone s Webster

'lar ious
WLTP 47906"01

!I/A
Ho

C nfiaur i nN . 4

Pre-test

Amb. Temp.
Photo
Test Med.
Specimen Temp.

WYLELABORATORIES

Job No. 47906

Report No. "7906-02

Functional Test

Insulation Resistance Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC (500 for T.P. 16 AWG) applied

for 60 seconds.

Cable

2 AWG Triplex

Test Points

I to2
I to3

2t03
I to Unistrut or Tray

2 to Unistrut or Tray

3 to Unistrut or Tray

Reading

2iN Q/o

(i< x )o" ~

2..4

F io'o ~
3,h xlo

7/C - 12 AWG I to4
I to Tray or Conduit

4 to Tray or Conduit

Notice of
Anofnaly

Tested By
Witness
Sheet No.

Approved

3

Oate:ot~
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

S tone 6 Webs ter

Various
WLTP 47906-01

N/A
No

C nfiaur (1 n Mo, 4

Amb. Temp.
Photo
Test Med. A'

T - N . I

Amb ten

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

re-test
Insulation Resistance Test (Continued)

Functional Test

Cable

I N T. P. 16 AWG

Test Points

I to 2,

3 to 4

to 6 Nh

7 to 8 ((v'A

9 to10

I to Shield

2 to Shield

Reading

Z, & ((y'~~

a r Nro'4 ~
/O~

to Shield NA

4 to Shield Nh

5 to Shield

6 to Shield <A

7 to Shield

8 to Shield

9 to Shield

10 to Shieid p/g

Notice of
Anomaly

Tested By
VVitness

Sheet No.

Approved

Date:
Date:

oI
FL
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DATASHEET

Customer
Specimen
Part No.
Spec.
Para.

S/N
Gsl

Stone s Webster

Various
WLTP 47906-01

9.s. f
N A

p ~
Amb. Temp.
Photo
Test Med.

Specimen Temp.

WYLELABORATORIES

Job No.

Report No. 47906-02

Sta~ Date ~-r>-~~

Test Title Conf i ura i n N . 4

Pre-test

Hi h Potential Test

T N I

Functional Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
I

with a potential of 2200 VAC (1600 VAC for g T.P. 16 AWG cables)

applied for one minute.

Cable

2 AWG Triolex

Test Points

I to 2

Reading

I to
2 to 3

I to Tray

2 to Tray

'3 to Tray

7/C " 12 AWG I to4
I to Condui t or Tray

4 to Conduit or Tray

0 0

0

Notice of
Anomaly
wvi~ F"tm 'LYH 5144, pw. Apo '34

Tested By
Witness
Sheet No.

Approved

Date:
Date:

of
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N

Stone S Webster

'lar i ous

WLTP 47906-01

N A

+0 ~
Amb. Temp.
Photo
Test Med Ai r

Job No.

Report No.
Start Oate

47906
47906-02
-l3- gr

WYLELABORATOR1ES

GSI No

Test Title C n<i ur 1 n N . 4

Pre-test

High Potential Test (Continued)

Functional Test

Cable

/ ~T.P. 16 AWG

Vest Points

1 to 2.

3«4 wa (
5to6
7to8
9 to10

1 to Shield

2 to Shield

3 to Shield +g
4 to Shield (
5 to Shield ill>

6 to Shield 8 C

Read lng

335 A

8 to Shield

9 to Shield NA C

10 to Shield NA

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone r Webster

'lar i ous
WLTP 47906-Oi
3,5.5

Mo

4I
Amb. Temp.
Photo
Test Med.

WYLE LABORATORIES

Job No.

Report No.
Start Date

Test Title C nFi i n N . 4 T N . 1 Ov~r urren Tes

11. Readings with rated current on Fault cable

Tar et Cable

2 AWG Triplex

o tage
A-B B-C A-C

vurren <amp l
Phase A Phase B Phase C

+O. P ~,( +O,I

7/C - 12 AWG l'LO 0 l0.5

I ~ T.P. 16 AWG 50 ~ l.08

Fault Cable: 2,/0 A W& V ZrtoC
rX'ated

Current: l>9 A

Measured Current:

Notice of
Ancma!y N

Tested 8
Vlitness
Sheet No.

Approved

Date: ~/
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Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-01
Z.s.s

No

Amb. Temp.
Photo
Test Med.
Specimen Temp.

WYLELABORATORIES

Job No. 47906

Report No.

Start Date

TestTitle C nfi ur ion N . 4 T~ N I Overcurrent Test

12. Increasing current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE CURRENT ELAPSED TIME

~4 uo

C ACE
4 'GVGVOA TEMP/CHANNEL

/F~

P'4.

Readin s after fault cable warmup to 189'F - 199'F

Fault Cable Current: 25d A

Conductor temperature: I IS'F Channel No.
Max temp of

h I l lb'r= cg„„„ I

Notice of
Anomaly

Tested By
Vlltness
Sheet No.

Approved

--- Oate:
Date:ar~
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DATA SHEPT

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-OI

N A

No

Amb. Temp.
Photo
Test Med Ai r

WYLELABORATORIES

Job No. 47906

Report No.

Test Title C nfi u i n N 4 Overcurrent Test

16. Initial readings with test current on fault cable:

Tar et Cable
Voltage VAC

-8 8"C A-C
Current amps

Phase A Phase 8 Phase C

2 AWG Triplex ~7 S7G s4 37 o +V',9',7

7/C - 12 AWG

I 8 T.P. 16 AWG SO, 3

Fault Cable:

Rated Current:

Measured Current:

d) 8-~C 7 tZ// ZHX
Fd

Notice ot
.'omaiv ~e

4'ested B

Sheet No.
Aporoved
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 47906-0 I

N/A
No

~7+'hoto

Test Med. A'
Ambien

WYLELABORATORIES

Job No.

Report No 47906 02

Test Title C nf i aura n N . 4 T N Overcurrent Test

19. Open c i rcui t on fau 1 t cab I e:

Elapsed time:

Maximum f ul ble em r ure: (g~' Channel No.

5'0.

Stabi lized temperature on fault cable:

Elapsed time (beginning of 15-minute period):

Maximum fault cable temperature:

Fault Cable Current:

Channel No. /I///It

21. Ignition of fault cable:

Elapsed time:

Maximum fault cable tern erature:
Fault cable current:

Channel No. 9

Notice of

anomaly

Tested By
Witness
Sheet No.
Approved

Qat, /3 EJ

Date:
oI

( tts-
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DATA$ HEET

Customer

Specimen
Part No.

Spec.
Para.

SiN
GSI

Stone 6 Webster
r
Various
WLTP 47906"01

8 ~ S.5
N A

Mo

Amb. Temp.
Photo
Test Med. A«

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

TestTitie C fi u I n N 4 Overcurrent Test

'rc $
1'2.Readings after current aoplied until fault cable open ci rcui ts:

2 AWG Triplex

Vo tage
A-8 8-C A-C

S 1 I Z74

urren a p
Phase A Phase 8 Phase C

7/C - 12 AWG Iwu. 4 /O,S

T. P. 16 AWG gO,m

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

DaiK~~~
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Vari ous
WLTP 47906-01

N A

No

Amb. Temp.
Photo
Test Med. A'

Ambien

WYI.E LABORATORIES

b N 47906

Report No.

Start Date 8'S

Test Title C nfia r i n N . 4

Post-Test Functional Test

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC (500 For 3'.P. 16 AWG) applied

for 60 seconds.

Cable Test Points Reading

2 AWG Triplex 1 to2
I to3
2 to 3

I to Unistrut or Tray

2 to Unistrut or Tray /,C- )(/o"

3 to Unistrut or Tray

7/C - 12 AWG I to4
I to Tray or Condui t

4 to Tray or Conduit

~ /.4~ X/0

/.3 e/o"
0 4/b

, Notice of
Anomaly

Tested By

Sheet No.
Approved
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OATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

S tone 6 Webs te r

Various
WLTP 47906-01

N/A

No

RZd
Amb. Temp. 7 v

Photo
Test Med.

WYLELABORATORIES

Job No.
Report No. 47906-02

Start Oate

Test Title C nfl r i N . 4 T N . I

ost-test Functional Test

Insulation Resistance Test (Continued)

Cable Test Points Reading

rata t
/ 8'T. P. 16 AWG I to2

3to4
to 6 /I//I. C

7 to8

9 to10

I to Shield

2 to Shield

to Shield /y'/I

4 to Shield

5 to Shield

6 to Shield

7 to Shield

8 to Shield

9 to Shield

10 to Shield gp C

+ X'/0

ZS X'/O/r

S< x/b'o

Notice of
Anomaly

Tested By

Sheet No.

Approved

Oate: ~
Date:~ ~
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Vari ous
'WLTP 47906"01

3. S' I'o

N/A
No

Amb. Temp.
Photo
Test Med. A I r

Ambien

WYLE LABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

TeetTitle Confiaura i n ."l . 4 T N . I

ost-test Functional Test

Hi h Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
/

with,a potential of 2200 VAC (1600 VAC fo 8'.P. 16 AWG cables)

applied for one minute.

Cable

2 AWG Tri lex

Test Points

I to2
to

2 to 3

I to Tray

2 to Tray

3 to Tray

Reading

770
3o A

I I 5o

IZo
1~OO~/

7/C - i2 AWG I to4

I to Condui t or Tray

4 to Condui t or Tray zo A

Notice of

Anomaly

Tested By
Witness
Sheet No.

Approved

Date:
Date:ot~

85
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

'/ari ous
WLTP 47906-OI

N A

No

Amb. Temp.
Photo Yes

Test Med Ai r

WYLE LABORATORIES

Job No. 47906

Report No. 47906-02

Start Oate

Test Title C nt'I ra i n N, 4

High Potential Test (Continued)

T N I

Post-test Functional Test

Cable

/ + T.P. 15 AWG

Test Points

I to2
3to4
5to6
7 to 8 hf8

9 to 10 48

I to Shield

.2 to Shield

3 to Shield
4 to Shield pp
5 to Shield

6 to Shield

nfl
8 to Shield /Yp

9 to Shield /1/'A
c'o

to Shield ~A

Reading

l3 0
j zo

Notice ot
kromaly

Tested By
Witness
Sheet No.
Approved
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SECTION VI,
CONFIGURATIONNUMBER 5 TESTS

(CONDUITTO CONDUIT AND FREE AIR SEPARATION)

1.0 REQUIREMENTS

1J. Acceptance Criteria

1J..I Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

lk. ~W*
There shall be no evidence of insulation breakdown or. flashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

Energized specimens in the target raceway shall conduct 100% of SWEC-rated currents (see
table below) at 575 VAC (120 VAC for control cables and 50 VAC for instrument cables)
before, during, and after the overcurrent test.

Cable
Size

1/0 AWG

2 AWG

12 AWG

16 AWG

No.
Conductors

Triplex
Triplex

7

2/C

SWEC
LD. No.

NJM-34

NJM-25

NJN-37

NJP-05

Cable Rated
~e Voltaic Current

L 575 139

K 575 38.5

C 120 10

X 50 1

1.1.4 Tolerances

All target cable voltages specified in this procedure shall be maintained within a +3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, 0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

Allfault cable currents shall be maintained within a +3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYI.E LABGRATORKS
Huntsville Facility
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2.0 PROCEDURES

2-1 'est Spe'cimen Preparation

The test specimens were mounted into the test assembly of Figure 10 of Section VIII. This
apparatus was manufactured to the indicated dimensions by Wyle technicians using materials
supplied by NMP2. The following guidelines were observed with regard to the materials and
construction of the assembly:

1. The fault cable was a Triplex 2/0 AWG cable from NMP2 stock and mounted in
Location 3 of Figure 10 of Section VIIIfor all three tests.

2. The ends of the faulted cable were wrapped from their termination on the copper
bus bar to the edge of the test assembly. This wrap consisted of a single layer of
HAVEG SILTEMP WT-65 covered with a single layer of 3M No. 69 glass tape.
This wrapping was done to ensure that any ignition that might occur was
contained to the cable tray test area.

30

4,

A Triplex 2 AWG target power cable from NMP2 stock was mounted in
Location 2 of Figure 10 of Section VIIIfor all three tests.

A 7/C 12 AWG target control cable from NMP2 stock was mounted in
Location 1 of Figure 10 of Section VIIIfor all three tests.

II

5. The conduits and free air cable were orientated as described below:

Test No. Location 1 Location 2 Location 3

3-Inch Anaconda
Flexible Conduit

Free Air Cable

4-Inch Rigid Conduit

4-Inch Rigid Conduit

3-Inch BOA
Flexible Conduit

Free Air Cable

Free 'Air Cable

4-Inch Rigid Conduit

3-Inch Anaconda
Flexible Conduit

6. The conduits and cable were mounted within 1/4-inch of each other (but not in
contact) for all three tests.

7. Photographs were taken of the test setup prior to each test.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDURES (Continued)

2.2 Instrumentation Setup

2.2 J. Thermoco le Locations

A total of 24 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below.

Channel No. Location

1-6 Mounted to the jacket on the fault cable. These thermocouples
were mounted approximately 16 inches apart.

Mounted to the conductor of the fault cables at the two series
connections.

9-14

15-20

21 i': 22

23 2 24

Mounted to the jacket of the target cable in Location 1. These
thermocouples were mounted approximately 16 inches apart.

Mounted to the jacket of the target cable in Location 2. These
thermocouples were mounted approximately 16 inches apart.

iMounted to the outside of the flexible conduit on the side
towards the rigid conduit.

Mounted to the outside of the rigid conduit on the side towards
the flexible conduit.

The thermocouples were monitored by a Pluke Datalogger'eeding a high-speed printer. The
datalogger was operated at its maximum scan rate throughout the overcurrent test.

2.2.2 Electrical Monitor

AD phase-to-phase voltages and phase currents of the target cables and the fault cable
current were fed into oscillograph recorders. The oscillograph was operated at the 0.1-inch
per minute rate throughout the overcurrent test. The oscillograph channels were as
specified in the following table.

WYLE LABORATORIES
Huntsville Facility
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2.9

2.2

2.2.2

PROCEDURES (Continued)

Instrumentation Setup (Continued)

Electrical Monitor (Continued)

Channel No.

5

6

7

8

9 dc 10

11

12

Siinal

Current
Voltage

Current-Phase A

Current-Phase B

Current-Phase C

Voltage A-B

Voltage A-C

Voltage B-C

Skipped

Current

Skipped

Cable

7/C 12 AWG Target Cable

7/C 12 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

N/A
Fault Cable

N/A

A digital multimeter was utilized to measure all phase-to-phase or phase voltages and phase
currents of the target cables prior to, during, and after the overcurrent test. This data was
recorded to provide accurate evidence of the specimen's capability to conduct SWEC-rated
current at 575 VAC (120 VAC for control cables) throughout the overcurrent test.

2e3 Baseline Functional Tests

The baseline functional tests consisted of insulation resistance and high potential
measurements on each of the target cables. These tests were performed as specified in the
following paragraphs.

2.3.1 Insulation Resistance Test

2e

All power and instrumentation leads were disconnected from the target cables
and labeled per Figure 12 or 13 of Section VIII.

Using a megohmmeter, a potential of 1000 VDC was applied and the minimum
insulation resistance indicated after a period of 60 seconds was recorded
between the following test points.

WYLE LABORATORIES
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2.0

2.3

2.3.1

PROCEDURES (Continued)

Baseline Functional Tests (Continued)

Insulation Resistance Test (Continued)

Tar et Power Cables:

Phase-to-Phase

1to2
lto3
2to3

Phase-to-Ground

1 to unistrut or conduit
2 to unistrut or conduit
3 to unistrut or conduit

Tar et Control Cables:

Phase-to-Phase

1to4
Phase-to-Ground

1 to conduit or unistrut
4 to conduit or unistrut

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.1.

2.3.2 Potential Test

l. Using a Hi-Pot Test Set, a potential of 2200 VAC was applied from each
conductor to ground and between conductors on multiconductor cable for a

~ period of one minute.

Tar et Power Cables:

Phase-to-Phase

lto2
1 to 3
2 to 3

Phase-to-Ground

1 to unistrut or conduit
2 to unistrut or conduit
3 to unistrut or conduit

Tar et Control Cables:

Phase-to-Phase

1 to 4

Phase-to-Ground

1 to conduit or unistrut
4 to conduit or unistrut

2. All power and instrumentation leads were reconnected per Figure 12 or 13 of
Section VIII.

For all performances of this test, the measured values were compared to the acceptance
criteria, Paragraph 1.1.2.

WYLE LABORATORIES
Huntsville Facility
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2.0 PROCEDVRES (Continued)

2.4 Overcurrent Test

The overcurrent test was conducted in three sequential steps with no intentional time delay.
The first phase consisted of energizing the fault cable with SWEC rated current. The second
phase consisted of increasing the current until fault cable temperatures were within 189o-
199oF for 5 minutes. The third phase consisted of energizing the fault cable with the worst
case electrical fault current until the cable open-circuited.

The target control cables conducted SWEC-rated current (see Paragraph 1.1.3) at 575 VAC
(power cables) or 120 VAC (control cables) throughout the overcurrent test. The
overcurrent test was conducted using the following procedure:

1. The Triplex 2/0 AWG fault cable was connected to the copper bus bars per
Figure 11 of Section VIIL

2.
' 7/C 12 AWG target cable was installed per Figure 10 of Section VIII.

3. A Triplex 2 AWG target cable was installed per Figure 10 of Section VIII.

4. The Triplex 2 AWG target cable was connected to the instrumentation and power
supplies of Figure 12 of Section VIII.

5. The 7/C 12 AWG target cables were connected to the instrumentation and
power supplies of Figure 13 of Section VIII.

6. The Triplex 2 AWG target cable was energized with 34 amperes at 575 VAC.

7. The 7/C 12 AWG target cable was energized with 10 amperes at 120 VAC.

.

8. The Triplex 2/0 AWG fault cable was energized with 139 amperes per phase
(rated current) from the Multi-AmpTest Set.

9. Target cable voltages and currents and the fault cable current were recorded.

10. The fault cable current was slowly increased until Thermocouple Channels 7
and/or 8 indicates 90 +3 C (189-199 F) conductor temperature.

11. The conductor temperature was maintained at 189-199oF for five minutes.

12. Fault cable current, conductor temperature, and the highest of thermocouple
Channels 1 through 6 were recorded.

13. The Multi-AmpTest Set output was increased to 908 amperes (test current).

14. Target cable voltages, currents and the fault cable current were recorded.

WYLE LABORATORIE5
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2.0

2.4

PROCEDURES (Continued)

Overcurrent Test (Continued)

15. The fault cable was allowed to conduct test current until the cable open-
circuited.

16. The elapsed time and maximum cable temperature were recorded.

17. The target cable voltages and currents were recorded.

18. The target cables and the Multi-AmpTest Set were de-energized.

19. Photographs were taken of the post-test condition.

Por all performances of this test, the observed target cable operation was compared to the
acceptance criteria, Paragraph 1.1.3.

(,,i 25 Post-Overcurrent Test Punctional Test

The functional tests of Paragraph 2.3 were repeated.

WYLE LABORATORIES
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3.0 RESULTS

Results of Test No. I
Configuration Number 5, Test No. 1, with a Triplex 2/0 AWG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1343 seconds (22.4 minutes) until the cable open-
circuited. The maximum observed temperature on the fault cable was 1709oF which
occurred on Thermocouple No. 5. The fault cable ignited after 652 seconds (10.9 minutes).
The fire burned for approximately 14 minutes.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable) or 120 VAC (control cable) were not impaired during this test. The maximum
observed target cable temperature was 585oF. All target cables successfully completed the
Post-Overcurrent Test Functional Test.

Appendix I contains the following data from this test:

1. Notices of Anomaly Number 4 and 5.

2, Photographs VI-1 through VI-6-which show pretest and post-test conditions.

30 A narrative of the test which relates test time, fault cable temperatures, and
important events.

4. Figure VI-1 which plots the temperature readings versus time.

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Over current Test Functional Test data.

WYLE LABORATORIES
Huntsville Facility
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3.0 RESULTS (Continued)

3.2 Results of Test No. 2

Configuration Number 5, Test No. 2, with a Triplex 2/0 AWG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1135 seconds (18.9 minutes) until the cable open-
circuited. The maximum observed temperature on the fault cable was 1392 F which
occurred on Thermocouple No. 2. The fault cable did not ignite.

The capabilities of the target cable to conduct SWEC rated current at 575'VAC (power
cable) or 120 VAC (control cable) were not impaired during this test. The maximum
observed target cable temperature was 318oF. All target cables successfully comPleted the
Post-Overcurrent Test Functional Test.

Appendix II contains the following data from this test:

1. Notices of Anomaly applicable to this section are contained in Appendix I.

2. Photographs VI-7 through VI-8 which show pretest and post-test conditions.

3. A narrative of the test which relates test time, fault cable temperatures, and
important events.

4. Figure VI-2 which plots the temperature readings versus time.

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
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3.0 RESULTS (Continued)

3.3 Results of Test No. 3

Configuration Number 5, Test No. 3, with a Triplex 2/0 AWG fault cable in free air, was
conducted per Paragraph 2.0 and successfully met the requirements of Paragraph 1.0. The
908 amperes test current was applied for 1202 seconds (20.0 minutes) until the cable open-
circuited. The maximum observed temperature on the fault cable was 1759oF which

'occurred on Thermocouple No. 5. The fault cable did not ignite.

The capabilities of the target cable to conduct SWEC rated current at 575 VAC (power
cable), 120 VAC (control cable), or 50 VAC (instrument cable) were not impaired during this
test. The maximum observed target cable temperature was 248oF. All target cables
successfully completed the Post-Overcurrent Test Functional Test.

Appendix IIIcontains the following data from this test:

1. Notices of Anomaly applicable to this section are contained in Appendix I.

2. Photographs VI-9 through VI-10 which show pretest and post-test conditions.

3. A narrative of the test which relates test time, fault cable temperatures, and
important events.

4. Figure VI-3 which plots the temperature readings versus time.
i

5. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LA8ORATORIES
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APPENDIX I

CONHGURATION NUMBER 5, TEST NO. I, DATA
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lASORATORTf5 (Eaatern OparatlonaI

NOTlCE OF ANOMALY
DATE:

September 16, 1985

NOTtOE NO: P O. NUMBER: NNRE-EO>OT

cusTQMER. S tone s Webs ter
NOTIFICATIONMADETO:

NOTIFICATIONMADE BY: h g

CONTRACT NO: N A

WYLEJOB NO:

NOTIFICATIONDATE, 1 16 1 8

yIA..Ve rba 1

: CATEGORY: C3 SPECIMEN CI PROCEDURE K TEST EQUIPMENT

PART NAME: Electri ca i Power Cable

TEST Conf i g. 4, Test 1; Conf 1 . 5. Tests 1 2

SPECIFICATION: WLTP 4~906-01

DATE OF
ANOMALY:

PART NO.

I.D. NO.

PARA. NO. ~ 6 ~

9/13/85

Requirements:

1. The target cables shall coaduct SWEC rated current (sec Paragraph 2.1.3) at 575 VAC
(power cables) throughout the overcurrcnt test.

2. All target cable curreats shall be maintained within a +10% tolerance (per NOA2).

Description of Anomaly:

During Configuration 4, Test 1 and Configuration 5, Tests 1, 2 and 3, some of the
phase currents on thc No. 2 AWG cable werc above'the +10% tolerance by as much as
8.4 ampcrcs, while test current was flowing in thc worst case cable. During Configura-
tioa 5, Test 3, oae of the phase currents was below thc -10% tolerance by 12.3 ampereswhile thc other two phase currents werc above the +10% tolcrancc by 8.4 amperes and 6.7
ampcres, respectively.

Disposition - Comments - Recommendatloas:

The out oi tolerance currents were judged to have no impact on the test for the follow-
ing reasons.

1. Current above the tolerance results in additional conductor heating and therefore
higher cable temperatures which is a morc severe condition than required.

2. In the case where onc of the phase currents was below thc -10% tolcrancc the
resulting lower conductor heating is compensated for by the additional heating inthc other two phases.

3. Heating due to rated curreat of 38.5 amperes is very low. Screening Test No. 5 of
thc No. 2 AWG cable showed no change in temperature of the cable conductor or
jacket after 10 minutes of rated current.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZEANOMALIESAND COMPLY WITH 10 CFR PART 21.

yERIFICATION:

TEST WITNESS:

REPRESENTING:

QUALITYASSURANCE:

PROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION:

/ 5

Wylo Form WH 10B8, ItoTT. JAN 'BS
Page of
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lABOIIAyOEBIKS

{Eastern
operations)

NOTlCE OF ANOMALY DATE:
9/26/85

NOTIOENO: 5 PO.NUMBER:

CUSTOMER Stone S Webster

NOTIFICATIONMA DE TO: R. Oas

NOTIFICATIONMADEBY: J. Kin

CONTRACT NO: N/A

WYLEJOB NO: 47906

NOTIFICATIONDATE:

VIA: Telephone

CATEGORY: C3 SPECIMEN EI PROCEDURE ' TEST EQUIPMENT

PARTNAME: E1ectrical Cable
Config. 2, Test 1; Config. 3, Test 2; Config.

ests an
SPECIFICATION: W P4 06

REQUIREMENTS:

DATE OF

ANOMAI.Y'ART

NO.

I.D. NO.

PARA. NO. ~ 4 ~

12 /1 /8
N/A

N/A

1. Slowly incrcasc fault cable current until thermocouple channels 7 and/or 8 indicate
90 +3 C (189 F-199'F) conductor temperature.

? Maintain the conductor temperature at 1894F-1994F for five minutes.

DESCRIPTION OF ANOMALY:

The thermocouple channels I< on the cable jacket were used instead of channels 7and/or 8.

DISPOSITION ~ COMMENTS ~ RECOMMENDATIONS:

The anomaly was judged to have no impact on the test for thc following reasons.

1. During warmup of thc cable, the conductor temperature would have to be higher than
the temperature of the adjacent jacket.

2. The conductor thermocouple can indicate a lower temperature than the jacket
thermocouplcs because of differences in mounting and location.

3. The heat transferred from the fault cable to the target cables during warmup to,and maintcnancc at, 189 F-199'F is very small compared to the heat transferred
during burning of the fault cable, which occurred in every test.

NOTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANAI.YZEANOMALIESAND COMPI.Y WITH 10 CFR PART 21.

VERIFICATION:

TEST WITNESS:

REPRESENTING:

QUALITYASSURANCE: @-

II'ROJECT ENGINEER:

PROJECT MANAGER:
INTERDEPARTMENTAL
COORDINATION:

vh /r
*

Wyle Form WH 10$ 8. Rw. JAN '8S
Page af
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CONFIGURATION NUMBER 5, TEST NO. 1

l
t

j 4 ~3"4 ~+ <ggQ~~Q~'~ g~

»

''<v ><a.»*1

Q~

PHOTOGRAPHVI-I

PRETEST VIEW—OVERALL

PHOTOGRAPH VI-2

PRETEST VIEW—CLOSE"UP

light.'~~4
0'e

»+

PHOTOGRAPH VI-3
1

POST-TEST VIEW —OVERALL

PHOTOGRAPH V&4

POST-TEST VIEW—CLOSE-UP OF 3-INCH
ANACONDAFLEXIBLECONDUIT



Page No. VI-15

Test Report No. 47906-02

CONFIGURATION NUMBER 5, TEST NO. 1

I

D ~
~ I

.Kp]

5 +/

j.

PHOTOGRAPH VE-5

POST-TEST VIEW—7/C 12 AWG TARGET CABLE AFTER
REMOVALFROM 3-INCH ANACONDAFLEXIBLECONDUIT

>oS no, ~~~CA'
nstomol ~MC

t I'oJ- t:ngs ~Pl-~
o to
Tost ~~M~fTn-~

sk'HOTOGRAPH

VI&

POST-TEST VIEW—7/C 12 AWG TARGET CABLE WITH
CABLE JACKET REMOVED TO SHOW INDIVIDUALCONDUCTORS



Page No. VI-16

Test Report No. 47906-02

CONFIGURATIONNUMBER 5, TEST NO. 1 ~ ~
'I

Approximate
Test Time

0 Min

10 Min

65 Min

87.3 Min

92.3 Min
96.4 Min
99.7 Min

103.2 Min
114.7 Min

117.2 Min

Approximate
Fault Cable

Jacket Tem erature

70oF

78oF

166oF

184oF

187 F

370oF

585oF

850oF

1709oF

1435oF

Observation

Energized fault cable with 139A

Energized fault cable with 270A

Energized fault cable with 280A

Fault cable conductor reached 189 F
Energized fault cable with 908A

Smoke visible
Fault cable jacket rupturing
Ignition of fault cable

Open circuit
Fire out

)

WYLE LABORATORIEB
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CONFIGURATlON IS - TEST 141

I LEGEND: 0 FAULT CABLE JACKET TEHPERATURE

(T/Cs 1-6)
0 FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/Cs 7 6 8)
TARGET CABLE - Tl JACKET TEH-

PERATURE (T/Cs 9-14)
TARGET CABLE - T2 JACKET Tol-
PERATURE (T/Cs 15-20)
TEHPERATURE OF FLEXlBLE CON-

:I DUIT. (T/Cs 21 6 22)
TOIPERATURE OF RlGID STEEL
CONDUIT (T/Cs 23 6 24)

HAX. TEHP. RECORDED: 1709.1 F (T/C 15)
AHBIENT TEHP: 72 F

DATE: SEPTEHBER 16, 1985
I
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Page No. VI-18
Test Report No. 47906-02

Customer
Specimen
Part No.

Spec
Para.

S/ N

GSI

Stone s webster

Various
MLTP 47906-01

S. 7.

N A

No

~ pd
Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

Job No. 47 06

Report No.
Start Date

Teat Title C nfi ur i n N

Pre-tes

Insulation Resistance Test

T N . I

Functional Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6 meghoms

with a potential of 1000 VOC applied for 60 seconds.

Cable

2 AWG Tri Iex

Test Points

I to2
I to3
2 to 3

I to Unistrut or Conduit

2 to Unistrut or Conduit.

to Unistrut or Conduit

Readin

I,~x/0"~
2. 0 xi "-rt-

1,9 x/d"~
(,5'rd
>6 x/d
l.'7 x/d"~

7/C - 12 AMG I to4

I to Unistrut or Conduit

4 to Unistrut or Conduit

2.,6 x/o"~
2,(n x ro"~
I.s'

Notice cf
kromaly hl~

Tested ey

Sh et No.
Acproved



Page No. YI"19
Test Report No. 47906-02

CATA SHEFi

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone s webster

Vari ous

Wi;TP 47906-0I

N A

Confiaura i n iV

Pre-test

Photo
Test Med.

Specimen Temp.

T II, I

Ambient

WYLELABORATORIES

Job No.

Report No.

Functional Test

High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

2 AWG Triplex

Test Points

I to2
I to3
I to Unistrut or Conduit

Reading

2 to Unistrut or Conduit

7/C " 12 AWG I to4

ru or Conduit A

) o A

I to Unistrut or Conduit

4 to Unistrut or Conduit

Notice ot
Anomaly

Tested By
VVitness

Sheet No.
Approved

Date:
Date:a<~
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster
r
Various
WLTP 47906-01

Z. '7. S

No

Amb. Temp.
Photo
Test Med.

Ambien

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Teat TItle Confiaura i M r M I Overcurrent Test

9. Readin s with rated current on fault cable

Target Cable

2 AWG Triplex

Voltage (VAC)

57 F 5"75' 5 7Z

Current amps .

A Phase B Phase C

7/C -I2 AWG

Fault Cable:

Rated Current: I 3 9 A

Measured Current: I 3 A

Notice of
Ancmaiy

Tested By

Sheet No.

Aporoved

Date:
oI
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Test Report No. 47906-02

DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 6 Webster

Various
WLTP 47906-01

5,

No

Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

Job No. 47906

Report No f7906 "02

Start Date

Test Title C nfi r i n N T ~N. I Overcurrent Test

10. Increasin current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE 'CURRENT ELAPSED TIME

33ao Suc

13 <s~c,

0+Pc c p ace
%8Het&76R TEMP/CHANNEL

I 7t'7
l<'f'F 7

I Readin s f er fault cable warmu to 18 'F - 199 F

Faul t Cable Cur'rent:

Conductor temperature: I P(' Channel No. 7
Max temp of

IP l F c.kn~~el'

Notice of
Anomaly

Tested By
Witness
Sheet No.
Approved

O.te: ~~~
Date:ot~

O''5
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Various
WLTP 4loo6-OI
3.7. 5

N/A
No

Amb. Temp.
Photo
Test Med.

WYLELABORATORIES

'Job No

Report No.
Start Date

TestTitie C fi r i n N T N, I Overcurrent Test

l4. Initial readin s with test current on fault cab h:

Target Cable

2 AWG Triplex

Voltage VAC
A-8 8"C A"C

S7 574 s&

Current amps
Phase A Phase 8 Phase C

~7 & 5d 8'ft
7/C - 12 AWG I~O.< /a. 4

Fault Cable: 2/0 A~G 7 4IPCEX

444s4 Current: 9o z
Measured Current:

Notice of
Anomaly

Tested By
Witness
Sheet No.

Approved

Data:
Date:

oI
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Test Report No. 47906-02

QATA SHEET

Customer
Specimen
Part No.

Spec.
Para
S/ N

Gsl

Stone s Webster

Various
WLTP 47906-01

3. '7. g
N A

No

Amb. Temp.
Photo
Test Med.
Specimen Temp. Amb i en t

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Start Date

TestTitle C nfi ur i n N T N . I Overcurrent Test

16. Open circuit on fault cable:

E I a sed t ime:

Maximum fault cable temperature:
3 54C

lade

17. Stab I ized temperature on faul t cable:

Elapsed time (beginning of 15-minute period):

Maximum fault cable tern erature:
Fauit cable current:

18. Ignition of fault cable:
Elapsed time:

.Maximum fault cabie temperature:

Fault cable current:

)Pe gsz.
Sac

(70/ P

20. Readings after current applied unti I fault cable open circuits:

2 AWG Triplex

Voitage VAC
A- A"C

F1~-
5"7S ~o 5'7o

Current amps
Phase A Phase 8 Phase C

+~.s

7/C - 12 AWG 1 I 7 1

Not!ca of
4ncmaiy Ho. <

Tested By
Witness
Sheet No.

Aporoved

Date:
Date:at~
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Test Report No. 47906-02

OATA SHEET

Customer
Specimen
Part No.

Spec.
Para.
S/ N

GSI

Stone s Webster

Various
WLTP 47906-01

No

Amb. Temp.
Photo
Test Med.

Ambien

WYLFLABORATQRIFS

Job No.
47906-02

Start Oate

Test Title C nf I r i n N

Post-tes Functional Test

Insulation Resistance Test

Acceptance Criteria: measured insulation resistance shall be greater than 1.6 meghoms

with a potential of 1000 VOC applied for 60 seconds.

Cable

2 AWG Tri i ex

Test Points

I to2
I to3

Readin

2t03
I to Unistrut or Conduit

2 to Unistrut or Conduit

to Unistrut or Conduit

0 X 0

7/C - 12 AWG I to4
I to Unistrut or Conduit

4 to Unistrut or Conduit

2. 2- 7»

Notice of
Ar.omaiy

Tested By
Witness
Sheet No.
Approved

Date:
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Test Report No. 47906-02

DATA SHBE7

Customer
Specimen
Part No.

Spec.
Para.

S/N
Gsi

Stone S Webster

Various
WLTP 47906-01

3.1. G

H A

No

Amb. Temp.
Photo
Test Med.

WYLE LABORATOR1ES

Job No. 47906

Report No. 47906-02

Start Gate

Test Title C nfl ura i n lt

Hi h Potential Test

T No, 1

Post"test Functional Test

~ Acceptance Criteria: There shel i be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

2 AWG Triplex

Test Points

1 to2
1 to3
1 to Unistrut or Conduit

Reading

7/Q

2 to Unistrut or Conduit

U 'u or Condui t g'lo

7/C - 12 AWG 1 to4

I to Unistrut or Conduit

4 to Unistrut or Conduit

Notice of
Anomaly go<

Tested By

Sheet No.
Approved

Oate:
Oats:

of~
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This Page Left Intentionally Blank.

WYLE LABORATORIES
Huntsville Facility
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Test Report No. 47906-02

APPENDIX II

CONFIGURATION NUMBER 5, TEST NO. 2, DATA

WYLE LABORATORIES
Huntsville Facility
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Test Report No. 47906-02

CONFIGURATIONNUMBER 5, TEST NO. 2

"hi,',f;,~~P;$ ~)r

Y 1~I/j ~ (~

/Pj's

cd

'yP~P~)$

fP ~~

I
1

I

~ hV

r
C

PHOTOGRAPH VI-7

PRETEST VIEW —OVERALL

tC

1

vg;.

PHOTOGRAPH VI-8

POST-TEST VIEW —OVERALL
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Test Report No. 4V906-02

CONFIGURATIONNUMBER 5, TEST NO. 2

Approximate
Test Time—

0 Min

10 Min

55.5 Min

60.5 Min

64.3 Min

6V.4 Min

V9.4 Min

Approximate
Fault Cable

Jacket Tem erature

VVoF

85oF

190oF

19VoF

380oF

515oF

1389oF

Observation

Energized fault cable with 139A

Energized fault cable with 2VOA

Fault cable conductor reached 190oF

Energized fault cable with 908A

Smoke visible
Fault cable jacket rupturing

Open circuit

WYLE LABOAATOAlES
Huntsville Facility
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TEMPERATURE OF FLEXIBLE CON-
DUIT (T/Cs 21 6 22)
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Page No. VI-31
Test Report No. 47906-02

QATA SNEAKY

Customer
4 Specimen

Part No.

Spec.
Para.

S/N
GSI

Stone )'ebster

Various
WLTP 47906-01

7,
N A

i)to

Amb. Temp
photo

'es
Test Med A'

Ambien

WYLELABORATORIES

Job No. 47906

Report No 47906"02

Tes: Title C nfia r i n )I . 5

Pre-test
Tes N

Functional Test

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC applied for 60 seconds.

Cable

2 AWG Triplex

Test Points

I to2
I to3
2 to

2 to Unistrut or Conduit

3 to Unistrut or Conduit

Reading

(.5 /r/o" ~
2., XIO

~.c x ro"-r)-

2., 8 X ra "~
2)'( A /0

2 Ir x ro" ~

7/C - 12 AWG I to4

I to Unistrut or Conduit

ni r f C nduit

+S xrO

Z.S x /o"~
2.2- x ro"~

Notice of
Anomaly Ho~ A

Tested By
Witness
Sheet No.

Approved

Gate: /
Date:

af~



Page No. VI-32
Test Report No. 47906-02

QAYA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone 6 Webster

Various
WLTP 47906-0 I

N A

C nfi ur n No.
Pre-test

Amb. Temp.
Photo
Test Med.

T N 2

WYLE LABORATORIES

Job No. 47906

Report No.

Functional test
High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

2 AWG Tri lex

Test Points

I to2
I to3

Reading

2t03
I to Unistrut or Conduit

2 to Unistrut or Conduit

7'EB A

1o

to Unistrut or Conduit IO A

7/C - 12 AWG I to4
I to Unistrut or Conduit

4 to Unistrut or Conduit

lbSO A

Sc7 A

0

Notice c/
Ar.omaly

Tested By

Sheet No.
Approve"



Page No. VI-33
Test Report No. 47906-02

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Stone c Webster

Various
WLTP 47906-01

N/A
No

Amb. Temp.

Photo
Test Med.

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Date

Test Title C nFiaur i N 5 T N . 2 Overcurrent Test

9. Readings with rated current on Fault cable.

Tar et Cable

WTi 1 x

Vo tage
A-8 8-C A"C

517 5 ll

urren amps
Phase A Phase 8 Phase C

7/C - 12 AWG /o,g

Fault Cable:

Rated Current:

Measured Current:

Notice of
Aromaiy

Tested By

Sheet No.
Acproved



Page No. VI-34
Test Report No. 47906-02

QATA SHEET

'ustomer

Specimen
Part No.

Spec
Para.

S/N
GSI

Stone s Webster

Various
MLTP 47906-OI

Na

Amb. Temp. 7~ F
Photo Yes

Test Med Ai r

WYLE LABORATORIES

Job No.

Report No. 47906-02

Start Date

Test Title C nfl I N T M 2 Overcurrent Test

10. Increasin current to raise fault cable tern erature to 189'F - 199'F

FAULT CABLE CURRENT

%7'0

ELAPSED TIME

2-730

CONDUCTOR TEMP/CHANNEL

/7< r

12. Readings after fault cable warmup to 189'F - 199'F

b 2 7og
Conductor temperature: ( t~ic: Channel No. p
Max temp o
Channels 1-6 <)7o F Cke~~gl 3

Notice ol
Anomaly W~N .4

Tested By
Witness
Sheet No.

Approved

Date:

Date.ai~



Page No. VI-35
Test Report No. 47906-02

DATA SHEET

Custcmer
Specimen
Part No.

Spec.
Para.

S/N
GSI

5 tone s webs te r
lo

Various
WLTP 47g06-Ol

Z.
N A

No

Photo Yes

Test Med.

WYLELABORATORIES

Job No.

Report No. 47906-02

Test Title "- nFIc T N 2 0ve r cur r en t Tes t

'. 14. Initial readings with test current on I'aul t cable:

Target Cable
I
l

2 AWG Triplex

o tage
A-B B"C A-C

o. Sbl S75"

urren amp
Phase A Phase B Phase C

+p, 3 73

7/C - 12 AWG Iwo,~ oS

Fault Cable:
l~s+™

2- o ~G- P.t

Pr.r=Ã'easured

Current:

Notice of
Anomaly No. 4 lVo

Tested By
Witness
Sheet No.

Approved

o„,. 9 /7
Oate:

o~
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Test Report No. 47906-02

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster

Various
WLTP 47906-0 I

3'. I,a
II/A

*
Photo
Test Med.

Amb Ien

WYLELABORATORIES

Job No.

Report No. 47.06-02

Start Date

Test Title C nf I u i T N . 2 Overcurrent Test

16. Open circuit on Fault cable:

Elapsed time:
Maximum fault cable temperature: I 3qZO p Cha~~

17. Stablized temperature on fault cable:

Elapsed time (beginning of 15-minute period): 4/j9
Maximum fault cable temoerature:
Fault cable current:

18. Ignition of fault cable:
El apsed t ime:

Maximum Fault cable temnerature:

Fault cable current:

20. Readings after 1 cs+
current appiied until fault cable open circuits:

2 AWG Triplex

Voltage VAC
A- A-C

Current amps)
Ph se A Phase S Phase C

+a 3

7/C - 12 AWG

No ~ca cf
-'.nomaty

Tested By
Witness
Sheet No.
Ac"roved
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Test Report No. 47906-02

DATA SKEET

Customer
Specimen
Part No.

Spec.
Para
S/N
GSI

Stone S Webster

Various
WLTP 47906-01

Z. 7,
N A

Ho

Amb. Temp.

Photo
Test Med.

WYLELABORATORIES

Job No.

Report No. 47906-02

TestTitle C nfi r I n M . 5

Post-test
2

Functional Test

Insulation Resistance Test

Acceptance Criteria: Measured insulation resistance shall be greater than 1.6 megohms

with a potential of 1000 VOC applied for 60 seconds.

Cable

2 AWG Triplex

Test Points

I to2

I to3

Reading

S.O 1'

/, /O

2 to

2 to Unistrut or Conduit

3 to Unistrut or Conduit

3s x o"~
+Ox'~ ~
3. S'X lO"~

7/C - '12 AWG I to4

I to Unistrut or Conduit

ni u f C nduit

~,Ox'/0 ~
Xrdro~

I

5.'L X/0 ~ i

Notice of
Anomaly

Tested By
Witness
Sheet No.
Approved

Oate:

Date:
af~

cfog
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Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
Gsi

Stone 5 Webster

Various
WLTP 47906-0 1

'3.1. 6
N A

Ho

or-
Amb. Temp.

4'hoto

Test Med. Ai r
Ambien

WYLELABORATORiES

Job No. 47906

Report No. 47906-02

Test Title C fi r '
H

High Potential Test

T N 2

Post-test Functional test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover

with a potential of 2200 VAC applied for one minute.

Cable

AWG Tri lex

Test Points

1 to 2

1 to3

2t03
1 to Unistrut or Conduit

2 to Unistrut or Conduit

Reading

V O A

7 a

)+o

to Unistrut or Conduit

7/C - 12 AWG 1 to4
1 to Unistrut or Conduit

/gro

4 to Unistrut or Conduit. 7 Co

Notice cl
'omal;

Tested By
Witness
Sheet No.
Approved

Date
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Test Report No. 4V906-02

APPENDIX IH

CONFIGURATION NUMBER 5, TEST NO. 3, DATA

WYLE LABORATORIES
Huntsville Facility
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Test Report No. 47906-02

CONFIGURATION NUMBER 5, TEST NO. 3

i~ jjg>j;;
vg'fp

t

')+C

~ CkT).''v
C

PHOTOGRAPH V&9

PRETEST VIEW—OVERALL

),

vl. ~l
")

.r

jg "

d

'v

t'+ 'r
vm

W

CC

vj„

)W
r> >gfvI

~ „

'e

4 ~v;

PHOTOGRAPH VI-10

POST-TEST VIEW —CLOSE-UP OF 3-LYCH ANACONDA
FLEXIBLECONDUIT CONTAININGTHE FAULTCABLE
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Test Report No. 47906-02

CONFIGURATION NUMBER 5, TEST NO. 3

Approximate
Test Time'

0 Min

10 Min

45 Min

50 Min

55 Min

58.3 Min
61.6 Min

V5 Min

Approximate
Pault CaMe

Jacket Tem erature

67oF

74oF

1V8oP

189oP .

198oP

375oF

535oF

1709oF

Observation

Energized fault cable with 139A

Energized fault cable with 280A

Energized fault cable with 270A

Fault cable conductor reached 189oF

Energized fault cable with 908A

Smoke visible

Fault cable jacket rupturing

Open circuit

WYLE LABORATORIES
Huntsville Fecitity
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CONFIGURATION I5 - TEST I3

LEGEND: '0 FAULT CABLE JACKET TEHPERATURE

(T/Cs 1-6)
FAULT CABLE CONDUCTOR TEHPERA-

TURE (T/Cs 7 6 8)
TARGET CABLE - Tl JACKET TEH-
PERATURE (T/Cs 9-14)
TARGET CABLE - T2 JACKET TEH-
PERATURE (T/Cs 15-20)
TEHPERATURE OF FLEXIBLE CO}t-

DUIT (T/Cs 21 6 22)
TEHPERATURE OF RIGID STEEL CON

OUIT (T/Cs 23 I 24)
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DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

SIN
GSI

Test Title

Stone S Webster~,

Various
WI.TP 47906-01

Il/A
No

C nfia r i n N

Pr - est

a-
Amb. Temp.
Photo
Test Med.

WYI.ELABORATORIES

Job No.

Report No.

Start Oate

Functional Test

Insulation Resistance Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6

megohms with a potential of 1000 VDC applied for 60 seconds.

Cable

2 AWG Tri lex

Test Points

1 to2
1 to3

2to3
to Unistrut or Conduit

2 to Unistrut or Conduit

to ni strut or on ul t

Reading

3 4 x'lO

.8 x Io"~
tS x,ro '~
C.C xtp"~
5

x''.S

x

/C - 12 AWG 1 to4
1 to Unistrut or Conduit

4 to Unistrut or Conduit

C.g x xo"~
F.O x /0

Notice of
Anomaly

Tested By

Sheet No.
Approved

Oate:
Oate:Ot~
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.
S/N
GSI

Test Title

Stone S Webeter

Various
WLTP 47'906-0I

3.1.+
iV/4
'lo

C nfl r i II

Amb Temp
Photo
Test Med.

T iV

c 3+ Pvm +aokoi l cc T

Job No.
Report No.
Start Date

47906
47906-02

VlYLE LABORATORIES

High Potential Test

Acceptance Criteria: There shall be no evidence of insulation breakdown or flash-
over with a "potential of 2200 VAC applied for one minute.

Cable

2 AWG Triplex

Test Points

1 to2
1 to3
2t03

Readin

800 A

1 to Unistrut or Conduit

2 to Unistrut of Conduit

3 to Unistrut or Conduit

Zo

2.O

5~o

7/C " 12 AWG 1 to4
I to Unistrut or Conduit

4 to Unistrut or Conduit

8'O A

Ro

Notice of
Anomaly

Tested By

Sheet No.

Approved

Date: Zs

Date:



Page No. VI-45
Test Report No. 47906-02

DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

SIN
GSI

5 tone S Webs te r

Various
wl.rp 479o6-oi
8. 1,5
V/A
iVo

Photo
Test Med. AI r

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Test Title C nfl r i n v 5 T M 3 overcurrent Test

9. Readin s with rated current on I'auit cable

Tar et Cable

2 AWG Triplex

o age
A-8 8"C A-C Phase A Phase 8 Phase C

3+ i,o

ho.r /c. 4

Faul t Cable: L/0 Avt/6 TRIPLr=X

Rated Current: (39 A

Measured Current:

Notice of
Anomaly

Tested By
Witness
Sheet No.
Approved

Date:
Data:
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DATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Scone e Webster

Var ious
tILTP 47906-01

Ho

C nfl r I nN 5

Amb. Temp.
Photo
Test Med.

T N

WYLELABORATORIES

Job No.

Report No. 47906-02

Start Oate

Overcurrent Test

10. Increasin current to raise fault cable temperature to 189'F - 199'F

FAULT CABLE CURRENT

2. So A

ELAPSED TIME

2I 00 Q.C.

ye sec.

CONDUCTOR TEMP/CHANNEL

12. Readings after faul t cable warmup to 189'F " 199'F

F ul able urren: >70
Conductor temperature: 3'P Channel No. 7
Max temp of

I 9'll 'F c n~~e

Notice of
Anom afy

Tested By

Sheet No.

Approved

Oate: ~
Oate:
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Test Title

Stone S Webster

Various
MLTP 47906-Ol
3'.1,F
M/A

Mo

Photo
Test Med. AI r

T N 3

WYLELABORATORIES

Job No. 47906

Report No. 47906-02

Overcurrent Test

14. Initial readings with test current on fault cable:

Target Cable

2 AWG Triplex

Vo tage
B-C A"C

S1'8 S 0 5 i

urrent amps
Phase A Phase B Phase C

2>,3 So.o S 2,9

7/C -I2 AWG 12.O, '7 (0. 5

Fau I t Cable
T~

M'atmf Current:

Heasured Current:

2./0 he/5- 7 RII C.EX

Notice OI

Anomaly

Tested By
Witness
Sheet No.

Approved

Date:
Date:ot~
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CATA SHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
Gsl

Test Title

Stone s Webster

Various
WLTP 47906-01
8. 1.5

M A

No

C nfiaur i n Ma

*
Photo
Test Med.

T M . 3

Ambien

Job No.
Report No.

47906
47906"02
-/7-

8'S'vercurrent

Test

WYLF. LABORATORlES

16. Open ci rcui t an faul t cable:

Elapsed time:
Maximum fault cable temperature:

C~ e(~

17. Stabl ized temperature on faul t cable:

Elapsed time (beginning of 15-minute period):

Maximum fault cable temperature:
Fault cable current:

18. Igni tian of fault cable:
Elapsed time:

Maximum fault cabie temoerature:

Fault cable current:

~S1 C
19. Readings after ~~ current applied until fault cable open circuits:

2 AWG Triplex

Voltage VAC
A- -C A-

Current Lamps
Phase A Phase B Phase C

3ev ~9 3 z /

7/C - 12 AWG I I 9.9 ld. a

Notice af
Anomaly

Tested By
VVitness

Sheet No.

Approved
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DATA SHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

Test Title

Stone 5 Webster

Various
WLTP 47906-01

N A

Mo

Cnfia r I nN

Amb. Temp.
Photo
Test Med.

Post-test

WYLELABORATORIES

Job No.

Report No.

Functional Test

Insulation Resistance Test

Acceptance Criteria: Heasured insulation resistance shall be greater than 1.6

megohms with a potential of 1000 VOC applied for 60 seconds.

Cable

2 AWG Tr i 1 ex

Test Points

I to2
I to3
2t03
I to Unistrut or Conduit

2 to Unistrut or Conduit

to ntstrut or on uit

Reading

(,d Nd" ~
1,6 x'ia '

r3 Xrd" ~
I..I gfO "~
Ir(rr X /Q

t.t W IO"~

/C - 12 AWG I to4
I to Unistrut or Conduit

4 to Unistrut or ICondult

3. 0 X gd" ~
2.r tr rrt ld

l.7 g I0"~

r lotice of
Anomaly

Tested By
Witness
Sheet No.
Approved

Date:
Date:of~

/ gS
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DATA SHEET

Customer
Specimen
Part No.
Spec.
Para.

SIN
GSI

Test Title

Stone s webster

Various
WLTP 47906-01

3.1.
iV A

'jo

C nfi r i n N

0

Photo
Test Med.

WYLELABORATORIES

Job No.

Report No. 47906-02

osv -7es7' w.'o~~l 7z
High Potential Test

Acce tance Criteria: There shall be no evidence of insulation breakdown or flash-
over with a 'potential of 2200 VAC applied for one minute.

Cable

2 AWG Triplex
Test Points
1 to2
1 to3
2 t03

Readin

?Po A

7po A

1 to Unistrut or Conduit

2 to Unistrut of Conduit

3 to Unistrut or Conduit

7/C - 12 AWG 1 to 4

to Unistrut or Conduit

4 to Unistrut or Conduit

>5 ~~A
Cr ro

Notice ol
Anomaly Mo e

Tested By
Witness
Sheet No.
Approved

Oate:
Date:at~
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Test Report No. 47906-02

SECTION VII

CONFIGURATION NUMBER 6 TESTS
(PANEL INTERNALSEPARATION TEST FOR CONTROL AND INSTRUMENT CABLES)

1.0 REQUIREMENTS

1.1 Acceptance Criteria

1.1.1 Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms with a
potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 seconds.

1.1.2

There shall be no evidence of insulation breakdown or flashover with a potential of
2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute.

Cable Continui Test

Energized target specimens shall conduct 100% of SWEC-rated currents (see table below) at
575 VAC (120 VAC for control cables and 50 VAC for instrument cables) before, during, and
after the overcurrent test.

Cable
Size

No.
Corrductors

SWEC
LD. No.

Cable Rated
~e Volta'urrent

1J,.4

1/0 AWG
2 AWG

12 AWG
16 AWG
12 AWG
12 AWG
14 AWG

Tolerance s

Triplex
Triplex

7
2/C

5
2
1

NJM-34
NJM-25
NJN-37
NJP-05
NJN-36
NJN-34
NAF-52

L
K
C
X
C
C
C

575
575
120
50

120
120
120

139
38.5

10
1

10
10
10

All target cable voltages specified in this procedure shall be maintained within a+3%
tolerance. The initial setting of target cable currents (with rated current on the fault cable)
shall have a tolerance of +10%, 0%. Thereafter, all target cables'urrents shall be
maintained within a +10% tolerance.

Allfault cable currents shall be maintained within a +3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables used
in this program.

WYLE LABORATORIES
Huntsville Faclltty
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2.0 PROCEDURES

2.1 Test Specimen Preparation

The test assembly was manufactured in accordance with Figure 15 by Wyle technicians. The
following guidelines were observed with regard to the materials and construction of the
assembly:

1. The cable and terminal blocks inside the enclosure were from NMP2 stock.
The enclosure was provided by Wyle Laboratories.

2. The ends of the faulted cable were wrapped from their connection to the
Multi-AmpTest Set to the enclosure. This wrap consisted of a single layer
of HAVEG Siltemp WT-65 covered with a single layer of 3M No. 69 glass
tape. This wrapping was done to ensure that any ignition that occurred was
contained within the enclosure.

3. All nonfaulted conductors in the 5/C cable were connected in series as
shown in Figure 16 of Section VIII. This circuit was designated Target
Conductor Loop No. 1.

4. Both conductors in the 2/C cable were connected in series as shown in
Figure 16 of Section VIII. This circuit was designated Target Conductor
Loop No. 2.

5. Photographs were taken of the test setup prior to the test.
'.2

Instrmnentaticn Setup

2.2.1 Thermoco le Locations

A total of 18 Type "K" thermocouples were utilized for this test. These thermocouples were
mounted as described below:

Channel No. Location

142

425

627

Mounted to the jacket of the 5/C 12 AWG cable.

Mounted to the jacket of the faulted conductor of the 5/C
12 AWG cable.

Mounted to the jacket of the faulted 1/C 14 AWG Type SIS
cable.

Mounted to the jacket of the 2/C 12 AWG cable.

WYL.E LABOAATOAIES
Huntsville Facility
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2.0

2.2

2.2.1

PROCEDURES (Continued)

Instrumentation Setup (Continued)

Thermoco le Locations (Continued)

Channel No. Location

Mounted to the jacket of the nonfaulted conductor of the 5/C
12 AWG cable.

10-16 Mounted to the jacket of the nonfaulted 1/C 14 AWG Type SIS
cable. (Channels 10-14 on 5-conductor bundle. Channels 15 and
16 on 2-conductor bundle.)

Mounted to the faulted bare conductor of the 5/C 12 AWG
cable.

18 Mounted to the faulted bare conductor of the 1/C 14 AWG
Type SIS cable.

2.2.2 Electrical Monitor

The voltage and current of each target conductor loop and the faulted conductor current
were fed into an oscillograph recorder. The oscillograph was operated at the 0.1-inch per
minute rate throughout the overcurrent test. The oscillograph channels were as specified in
the following table.

Channel No. S Location

Current

Voltage

Current

Voltage

Current

Target Conductor Loop No. 1

Target Conductor Loop No. 1

Target Conductor Loop No. 2

Target Conductor Loop No. 2

Faulted Conductor Loop

A digital multimeter was utilized to measure the phase voltage and current of each target
conductor loop prior to, and after the application of the 100 ampere current.

2.3 Baseline Functional Tests

The baseline ~ functional tests consisted of insulation resistance and high potential
measurements on both target conductor loops.

WYLE LABORATORIES
Huntsville Facility
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2.0

2.3.1

PROCEDURES (Continued)

Baseline Functional Tests (Continued)

Insulation Resistance Test

l. All power and instrumentation leads from both target conductor loops were
disconnected and labeled per Figure 16 of Section VIII.

2. Using a megohmmeter, a potential of 1000 VDC was applied and the minimum
insulation resistance indicated after a period of 60 seconds between the
following test points was recorded:

Tar et Conductor Loo No. 1

Phase-to-Phase

I-l to 1-2

Phase-to-Ground

1-1 to enclosure
1-2 to enclosure

Tar et Conductor Loo No. 2

Phase-to-Phase
3-1'to 3-2

Phase-to-Ground

3-1 to enclosure
3-2 to enclosure

For all performances of this test, the measured values were compared to the
acceptance criteria, Paragraph 1.1.1.

2.3.2 Potential Test

l. Using a Hi-Pot Test Set, a potential of 2200 VAC was applied from each
conductor to ground for a period of one minute.

Tar et Conductor Loo No. 1

Phase-to-Phase

1-1 to 1-2

Phase-to-Ground

1-1 to enclosure
1-2 to enclosure

Tar et Conductor Loo No. 2

Phase-to-Phase

3-1 to 3-2

Phase-to-Ground

3-1 to enclosure
3-2 to enclosure

For all performances of this test, the measured values were compared to the
acceptance criteria, Paragraph 1.1.1.

WYLE LABORATORIES
Huntevllle Feclllty
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PROCEDURES (Continued)

Overcurrent Test

The overcurrent test was conducted in two sequential steps with no intentional time delay.
The first phase consisted of energizing all the conductors with 10 amperes for 15 minutes.
The second phase consisted of energizing the fault conductor loop with 100 amperes for a
period of 11 seconds.

Each target conductor loop conducted 10 amperes at 120 VAC throughout the overcurrent
test. The overcurrent test was conducted using the following procedure:

1. The fault conductor loop was connected to the Multi-AmpTest Set per Figure 16
of Section VIII.

2. The target conductor loops were connected to the instrumentation and power
supplies of Figure 15 of Section VIIL

3. Each target conductor loop was energized with 10 amperes at 120 VAC.

4. The fault conductor loop was energized with 10 amperes from the Multi-Amp
Test Set.

5. The voltage and current of each target conductor loop and the fault conductor
loop current were recorded.

6. The 10 ampere current on the fault conductor loop was maintained for
15 minutes.

7. The fault conductor loop was energized with 100 amperes for a period of
11seconds. The fact that neither an open circuit nor ignition occurred was
recorded.

8. The voltage and current of each target conductor loop were recorded.

9. Each thermocouple temperature that occurred at the following points in the
overcurrent test was recorded:

a. At the beginning of the 15-minute period of application of 10 amperes on
the fault conductor loop.

b.

c.

At the end of the 15-minute period of application of 10 amperes on the
fault conductor loop.

At the end of the 11-second period of application of 100 amperes on the
fault conductor loop.

WYLE LASOAATOAIES
Huntsville Facility
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2.0

2.4

PROCEDURES (Continued)

Overcurrent. Test (Continued)

10. Thermocouple readouts on the datalogger were observed until all temperatures
were decreasing.

11. The target conductor loops were de-energized.

12. The enclosure was opened and the observed condition of the conductors was
recorded.

13. Photographs were taken of the post-test condition.

For the performance of this test, the observed operation of the target conductor loops were
compared to the acceptance criteria, Paragraph 1.1.3.

2.5 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 2.3 were repeated.

WYLE LABORATORIES
Huntsville Facility
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3.0 RESULTS

Configuration Number 6, Test No. 1 of cables and bundled, insulated conductors terminated
on terminal blocks inside an enclosure, was conducted per Paragraph 2.0 and successfully
met the requirements of Paragraph 1.0. The fault current of 100 amperes was applied for
11 seconds. No ignition occurred and the faulted conductor loop did not open circuit. After
application of the 100-ampere fault current for 11 seconds, the maximum observed
temperature (of jacket or insulation) on the faulted conductor loop was 128.1oF which
occurred on Thermocouple No. 18.

The capabilities of the target conductors to conduct SWEC-rated current (10 amperes) at
120 VAC was not impaired during this test. The maximum observed temperature on Target
Conductor Loop No. 1 was 115.5oF and occurred on Thermocouple No. 16. The maximum
observed temperature on Target Conductor Loop No. 2 was 90.5oF which occurred on
Thermocouple No. 15. All target conductors successfully completed the Post-Overcurrent
Test Functional Test.

Appendix I contains the following data from this test:

1. Photographs VI-1 and VI-2 which show pretest and post-test conditions.

2. A narrative of the test which relates test time, conductor temperatures, and
important events.

3. Data Sheets which contain Baseline Functional Test data, Overcurrent Test data,
and Post-Overcurrent Test Functional Test data.

WYLE LABORATORIES
Huntsville Facility
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APPENDIX I

CONFEGURATfON NUMBER 6, TEST NO. 1, DATA

WYLE LABORATORIES
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CONFIGURATIONNUMBER 6, TEST NO. 1

PHOTOGRAPH VII-1

PRETEST VIEW

hi ~ 4g'!OO
col fl4H5 /CHIC

~ eh (sv t(IH'f

03'csawpncr s
lO'll'll

PHOTOGRAPH VII-2

POST-TEST VIEW
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CONPIGURATION NUMBER 6, TEST NO. 1

Approximate
Test Time

0 Min

15 Min

15 Min, 11 Sec

Appmximate
Pault Cable

Jacket Tem erature

69oF

93oF

116oF

Observation

Energized fault conductor loop with 10A

Energized fault conductor loop with 100A

End of required 11 second period with 100A

WYI.E LABORATORIES
Huntsville Facility
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OAYASHE%7

Customer

Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone S Webster

Cables
Various

WLTP 47906-01
B.'6.

N/A
No

Amb. Temp.
Photo
Test Med. Air

WYLELA8ORATORIES

Job No.
Report No 47906-02

Start Date

Test Title Configuration 6, Test No. I

Pre- Tes t i T

INSULATION RESISTANCE TEST

Acceptance Criteria: Measured insulation resistance shall be greater than

'.6 megohms with a potential of 1000 VDC applied for

60 seconds.

CABLE TEST POINTS READING

HIGH POTENTIAL TEST

3-2 to Enclosure

Target Conductor Loop No. < 1-1 to 1-2

1-1 to Enclosure

1-2 to Enclosure

Target Conductor Loon No. Jl 3-1 to 3-2

3-1 to Enclosure

22 (~
. + x'(o<

7a It/D

,q X'fa~

1rC 4(o~

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
with a potential of 2200 VAC applied for one minute.

CABLE TEST POINTS READING

Target Conductor Loop No. 4 Q l-l to 1-2
to nc osure

1-2 to Enclosure

Target Conductor Loop No. Z'( 3-1 to 3"2

3" I to Enclosure

ZOO~
z A

~oo A
Qyg~A
3

Notice of
Anomaly
WyID Fgtm 'WH 53GA. 32DT, APR 'll~

Tested 8y

Sheet No.

Approved ~ X/

Date: «
Date:ol~

yofi s-
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DATASHEET

Customer
Specimen
Part No.

Spec
Para.

S/N
GSI

S tone s Webs ter
Cab les
Vari ous

WTP4 -1
3.8.5
N/A
No

*
Photo
Test Med.

Specimen Temp.

Air
Ambient

WYLELABORATORlES

Job No. 47906

Test Title Conf i gurati on No. 6, Test No. 1 Overcurrent Test

5. Readings immediately after energizing the Fault conductor loop and the nonfaul ted

conductor loop.

Target Conductor Loop No. 1

Target Conductor Loop No. 2

Faulted Loop

VOLTAGE

N/A

CURRENT

o,aQ

7. Reading after energizing the fault conductor loop with 100 amperes for 11 seconds.

Elapsed time to open circuit:

Elasped time to ignition: N

Length of burning period:

8. Reading after energizing the fault conductor loop with 100 amperes for ll seconds.

VOLTAGE CURRENT

Target Conductor Loop No. 1

Taraet Conductor Loo No. 2

iZI. E

t2/ E

d.3

Notice of
Anomaly
wyro Fern wH rIIAA.Rev, ARR'Ql

Tested By

Sheet No.

Approved

Date:
Date:or~
/ /
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DATASBFEY

Customer
Specimen
Part No.

Spec.
Para
S/N
GSI

Stone s Webster

Cables
Various
WLTP 47906-01

N/A

No

Amb. Temp.
Photo
Test Med.
Specimen Temp.

7SoF
Yes

Ambient
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Test Title Configuration No. 6, Test No. I Overcurrent Test

9. Tempe ratures
THERMOCOUPLE

NO.
BEGINNING OF 15"
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9Z.s
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10
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14

16
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'I I . o

7,5

l Z.o
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone 5 Webster

Cables
Various
WLTP 47906-0I
3.8.5
N/A

No

Amb. Temp.
Photo
Test Med. Al r
Specimen Temp.

WYLELABORATORIES

Start Date
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12. Observed condition of conductors.
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DATASHEET

Customer
Specimen
Part No.

Spec.
Para.

S/N
GSI

Stone s Webster

Cables
Various

WLTP 47906-01

3,
N/A
No

Amb. Temp.
Photo
Test Med.
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Start Date

Test Title Configuration 6, Test No. I

Ps-Ts
INSULATION RESISTANCE TEST

Acceptance Criteria: Heasured insulation resistance shall be greater than

1.6 megohms with a potential of 1000 VDC applied for

60 seconds.

CABLE TEST PO.INTS REAGIIIG

Target Conductor Loop No. A'~ 1-1 to i-2

l-l to Enclosure

1-2 to Enclosure

Taraet Conductor Loop No. Z 3-1 to 3"2

3-1 to Enclosure

/.8X IO"~

X 0

IQ

WIG ~
3-2 to Enclosure

HIGH POTENTIAL TEST

Acceptance Criteria: There shall be no evidence of insulation breakdown or flashover
with a potential of 2200 VAC applied for one minute.

CABLE TEST POINTS READING

Taraet Conductor Loop No. A2 1-1 to 1-2
to nc osure

1-2 to Enclosure

Target Conductor Loop No. Z'I 3-1 to 3-2
3-1 to Enclosure

Q.O o
g3om 4
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'.0

SCOPE

This document has been prepared by Wyle Laboratories for the Stone and Webster
Engineering Company (SWEC) and encompasses the testing of physical separation, with
respect to electrical faults, between redundant Class 1E and Class 1E, and non-Class
1E electrical systems in representative configurations at Niagara Mohawk Power
Corporation's Nine Mile Point Nuclear Station —Unit 2 (NMP2).

1.1 Objectives

The purpose of this procedure is to present the requirements, procedures, and sequence
to test the design adequacy of worst case configurations in the following electrical
separation situations:

Free AirSeparation without barriers (see Figure 2, 3, and 4)

Free AirSeparation with SILTEMP barriers (see Figures 5 and 6)

Horizontal cable tray to parallel conduit (see Figures 7 and 8)

Conduit to conduit and free air (see Figure 10)

Horizontal tray to vertically separated horizontal tray (see Figure 9)

Free Air Separation without barriers inside control and instrument cabinets
(see Figures 15 and 16)

A
A
A

1.2 Applicable Documents

1.2.1 Stone and Webster Engineering Corporation Engineering Service Scope of Work
(ESSOW) No. E0907.

1.2.2 Wyle Laboratories Technical Proposal for Cable Separation Test Program for
Stone and Webster Engineering Corporation, No. 543/3965-2/GH, dated July 26,
1985.

1.2.3

1.2.4

IEEE Std. 383-1974, "IEEE Standard for Type Test of Class 1E Electric Cables,
Field Splices, and Connections for Nuclear Power Generating Stations.u

IEEE Std. 384-1974, "IEEE Trial Use Standard Criteria for Separation of Class 1E
Equipment and Circuits."

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

United States Nuclear Regulatory Commission Guide 1.75, Revision 2, "Physical
Independence of Electric Systems.u

IEEE Std. 323-1974, "IEEE Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating

Stations.t'ode

of Federal Regulations, Section 10, Part 21.

Code of Federal Regulations, Section 10, Part 50, Appendix B.

United States Nuclear Regulatory Commission Guide 1.75, Revision 2, "Physical A
Independence of Electric Systems".

WYLE LABORATORIES
Huntsville Facility
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SCOPE (Continued)

Applicable Documents (Continued)

TWX from Stone and Webster Engineering Corporation to Wyle Laboratories, A
dated 9 October, 1985, Message 12177/22952.

Equipment Description

This test procedure encompasses testing of the following IEEE Std. 383-1974
qualified power, control, and instrumentation cables as described below.

Item No. D tion Cable T~e SWEC LD. No.

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
1V

Okonite Triplex 500 MCM Copper
Okonite Triplex 350 MCM Copper
Okonite Triplex 250 MCM Copper
Okonite Triplex 4/0 AWG Copper
Okonite Triplex 3/0 AWG Copper
Okonite Triplex 2/0 AWG Copper
Okonite Triplex 1/0 AWG Copper
Okonite Triplex 2 AWG Copper
Okonite Triplex 4 AWG Copper
Okonite Triplex 6 AWG Copper
Okonite 3/C 8 AWG Copper
Okonite 3/C 10 AWG Copper
Rockbestos 7C 12 AWG Copper
Okonite 2/C 16 AWG Copper
Rockbestos 2/C 12 AWG Copper
Rockbestos 5/C 12 AWG Copper
Rockbestos 1/C 14 AWG Type SIS

L
L
L
L
L
L
L
K
K
K
K
K
C
X
C
C
C

NJM-46
NJM&5
NJM-33
NJM-31
NJM-30
NJM-28
NJM-34
NJM-25
NJM-41
NJM-40
NJM-12
NJM-08
NJN-3V
NJP-05
NJN-34
NJN-36
None

A
A
A
A

The test program shall be performed in the following sequence or as mutually A
agreed by SWEC and FUyle Laboratories:

Test specimen identification

Screening tests (fault cable determination)

Configuration Number 1 Test (Free AirSeparation Test without barriers)

Configuration Number 5 Tests (Conduit to Conduit and Cable in Free Air
Tests)

Configuration Number 2 Test (Free Air Separation Test with Siltemp
barriers)

Configuration Number 3 Tests (Horizontal Tray with parallel conduit)

Configuration Number 4 Tests (3-Horizontal Tray Stack)

Configuration Number 6 Tests (Internal Separation Test for Control and
Instrument Cables)

WYLE LABORATORIES
Huntsville Facility
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2.0

2.1.1

2.1.2

2.1.3

TESr REQUIREMENTS

Acceptance Criteria

Insulation Resistance Test

Insulation resistance on all "target cables"* shall be greater than 1.6 x 106 ohms
with a potential of 1000 VDC (500 VDC 2/C 16 AWG cables) applied for 60 A
seconds.

H'otential Test

There shall be no evidence of insulation breakdown or Qashover with a potential
of 2200 VAC (1600 VAC for 2/C 16 AWG cables) applied for one minute. A

Cable Continui Test

Energized specimens in the target raceway shall conduct 100% of SWEC-rated
currents (see table below) at 575 VAC (120 VAC for control cables and 50 VAC
for instrument cables) before, during, and after the overcurrent test.

Cable
Size

No.
Conductors

SWEC
LD. No.

Cable~e Volt~e
Rated

Current

1/0 AWG

2 AWG

12 AWG

16 AWG

12 AWG

12 AWG

14 AWG

Triplex
Triplex

7

2/C

5

2

NJM-34

NJM-25

NJN-37

NJP-05

NJN-36

NJN-34

NAP"52

L
K

C

X

C

C

C

575

575

120

50

120

120

120

139

38.5

10

1

10

10

10

A

A
A
A

2.1.4 Tolerance s

All target cable voltages specified in this procedure shall be maintained within a
+3% tolerance. The initial setting of target cable currents (with rated current A
on the fault cable) shall have a tolerance of +10%, 0%. Thereafter, all target
cables'urrents shall be maintained within a+10% tolerance.

Allfault cable currents shall be maintained within a+3% tolerance, if possible.

The term "target cable" refers to energized and monitored nonfault cables
used in this program.

WYLE LABORATORIES
Huntsville Facility
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3.0 TEST PROGRAM

3.1

3.2

3.2.1

Test Specimen Identification
An inspection shall be performed upon receipt of the test specimen components
at Wyle Laboratories. This inspection will ensure that the test specimens are as
described in Paragraph 1.3. Applicable manufacturer, model, part and serial
numbers shall be verified and recorded on a Test Specimen Inspection Sheet. The
test specimens shall be labeled to facilitate identification throughout the test
program.

Screening Tests

Twelve tests shall be conducted in free air for various cable loads to determine
the cables which, if faulted, would have the most impact on adjacent cables.
The first five tests shall be conducted using cables that run from the various
motor control centers to smaller motors. The last seven tests shall be conducted
using cables that run from the various load centers to various large motors.

Test S ecimen Pre aration
1. The heat rise tests shall be conducted using a single run of cable supported

by a 8-foot galvanized steel cable tray from NMP2 stock. The cable tray
shall be filled to its siderails for the first five tests. The cables shall be
spaced 3/8 inch apart for the last seven tests. The cable shall be
connected to the Multi-AmpTest Set per Figure 11.

2. The ends of the faulted cable from their termination to the edge of the
cable tray shall be wrapped with a single layer, 50% overlap, of SILTEMP
WT-65 (or any other barrier material specified by SWEC) covered with a
single layer, 50% overlap, of 3M No. 69 glass tape. This shall be done to
ensure that any ignition that might occur is contained to the cable tray
area.

3.2.2

3.2.2.1

Instrumentation Set

Thermoco le Locations —A total of 33 Type "K" thermocouples shall be
ut ze or ese es . These thermocouples shall be mounted as described
below:

Channel No. Location

1-10

ll dc 12

iMounted directly to the outer cable jacket. The thermocouples
shall be mounted approximately ten inches apart.

Mounted to the conductor of the fault cable at the two series
connections.

13-33 Mounted in free air and spaced as shown in Figure 1.

These thermocouples shall be monitored using a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated at its maximum scan rate
throughout the screening test.

WYLE LABORATORIES
Huntsville Facility
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'.0

3.2

3.2.2

3.2.2.2

TEST PROGRAM (Continued)
'

Screening Tests (Continued)

Instriimentation Set (Continued)

Electrical Monitor —The current to the test specimen shall be recorded with
the test time that current was changed. These readings shall be taken using the
Multi-AmpTest Set.

3.2.3

The screening tests shall consist of three sequential phases with no intentional
time delay. The first phase shall consist of powering the cable for 10 minutes
with full load current. This shall be done to establish normal operating
temperatures on this cable. The second phase shall consist of raising the current
to reach 90oC +3oC conductor temperature. The third phase shall consist of
energizing the cable with the worst case electrical fault»'. The cable shall be
subjected to this current level until either the cable ., open-circuits, the
temperatures on the cable stabilize or the test is terminated at the customer'
request.

For Tests No. 1 through 12, should the fault cable temperatures stabilize
(temperature rise less than 10oF over 15 minutes) or ignite but not open-circuit
and cable jacket/conductor temperatures decrease for 15 minutes (indicating
that the bare conductors are radiating heat faster than the I2R input), the fault
current shall be increased to 660 amperes (Tests 1 through 5) or 2200 amperes
(Tests 6 through 12) until the fault cable open-ciicuits.

The screening test shall be conducted using the following procedure:

Connect the test specimen to the Multi-Amp Test Set output stabs per
Figure 11. The cable termination shall be made in series or in parallel if
necessary to obtain the required current.

2. Apply the applicable full load current (FLA) from Table 1 to the test
specimen for 10 minutes.

3.

4,

Record applied current and initial maximum cable temperature reached
after the FLA current application.

Slowly increase fault cable current until thermocouple channels 1-11 or 12
indicate 90oC +3oC (189o-199oF). Each current level shall be maintained
for a minimum of 5 minutes and conductor temperature recorded. The
current level shall be adjusted to maintain cable temperature 189o-199oF
for 15 minutes.

The term "worst case electrical fault" refers to the most severe credible
electrical fault (as determined by SWEC) at the Nine Mile Point Power
Station.

WYLE LABORATORIES
Huntevllle Facility



Page No. 6

Test Procedure No. 47906-01, Rev. A

Page No.. VIII-7
Test Report No. 47906-01

3.0

3.2

TEST PROGRAM (Continued)

Screening Tests (Continued)

3.2.3

5. Record applied current and maximum cable jacket temperature.

6. Apply the applicable test current from Table 1 to the test specimen.

7. Record the test time of application, applied current level and maximum
cable jacket temperature.

I

8. Allow the cable to conduct the test current until either an open circuit
occurs, the cable temperatures stabilize, or the test is terminated at the
customer's request.

9. If an open circuit occurs, record the elapsed time and maximum cable
temperature and proceed to Step 13.

10. If a 15-minute period of stabilized temperature occurs, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 12.

11. Should the fault cable ignite but not open-circuit and cable jacket/
conductor temperatures decrease for 15 minutes, record the maximum
temperature, elapsed time and applied current, and proceed to Step 12.

12. Increase fault cable current to 660 amperes (Tests 1 through 5) or
2200 amperes (Tests 6 through 12) until the fault cable open-circuits or the
test is terminated at the customer's request.

13. D~nergize the Multi-AmpTest Set output.

NOTF Skip Steps 6-11 for tests where test current is less than the warmup A
current required to raise the conductor temperature to 189 F-199 F.

WYLE LABORATORIES
Huntsville Facility
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3.0

3.2

3.2.4

TEST PROGRAM (Continued)

Screening Tests (Continued)

Worst Case CaMe (WCC) Selection

Test
No.

Cable
Size

TABLEI
SWEC Maximum

LD No. HP
Maximum Test
Pull-Load Current
Current (Amperes)
(FLA)

1 10 AWG-Cu NJM&8
2 8 AWG-CQ

3 6 AWG-CU

4 4 AWG-CQ

5 2 AWG-Cu

6 1/0 AWG-CU

7 2/0 AWG-Cu

8 3/0 AWG-Cu

9 4/0 AWGWu

10 250 MCM&u

NJM-12

NJM-40

NJM-41-

NJM-25

NJM-34

NJM-28

NJM-30

NJM-31

NJM-33

11 350 MCMMu NJM-45

12 500 MCMWu NJM-46

5

10

20

20

40

150

150

150

180

180

180

180

5.6*
10.3

20.6

20.6

38.5

139

139

139

159

159

159

159

34

51

156

156

264

908

908

908

746

746

746

746

:

e'nitial test current shall be 8 amperes due to Multi-AmpTest Set limitations.

Based on the results of the screening tests, the worst-case cable for the
subsequent configuration tests shall be selected using the following criteria:

1. If the cables ignite, a combination of time to ignition, insulation burn time,
and observed temperatures shall be utilized to determine the worst-case
cable.

2. If no cables ignite, the cable which produces maximum surface tempera-
tures before open-circuiting shall be considered the worst-case cable.

3. If the cables neither ignite nor open-circuit, the cable which produces the
maximum surface temperature, when the temperature equilibrium of the
conductor/jacket is reached (temperature rise less than 10 F over a 15-
minute period), shall be considered to be the worst-case cable.

WYLE LABORATORIES
Huntsville Facility



Page No. 8

Page No. VIII-9
Test Report No. 47906-01

Test Procedure No. 47906-01, Rev. A

3.0 TEST PROGRAM (Continued)

ConGguration Number 1 Tests

3.3 J.

Configuration Number 1 shall consist of three tests in free air. Test No. 1 shall
consist of a test between a horizontal fault cable, a parallel horizontally
separated 2/C 16 AWG cable, a parallel vertically separated Triplex 2 AWG A
cable, and a perpendicular horizontally separated 7/C 12 AWG cable. Test No. 2

shall consist of a test between a vertical fault cable and two perpendicular
cables separated horizontally by 6 inches. Test No. 3 shall consist of a test
between a horizontal cable in free air and a parallel cable tray vertically
separated by 9 inches.

The purpose of the Configuration Number 1 Test is to demonstrate the
acceptability of design where.two cables in free air pass either 9 inches
vertically or 6 inches horizontally from each other or from a cable tray, when
the worst case electrical fault occurs to one of these cables. This configuration
represents field installation of free air cables going from:

a.

b.

Co

Tray to tray
Tray to conduit

Conduit to conduit

Tray/conduit to equipment.

3B.2 Test S ecimen Pre tion

The test specimens shall be mounted to the unistrut frame assembly as shown in
Pigures 2, 3 and 4. This apparatus shall be assembled to the indicated dimensions
by Wyle technicians using materials supplied by the customer. The following
shall be observed with regard to the materials and construction of the assembly:

1. The faulted cable shall be a WCC* cable from NMP2 stock for all three
tests.

2. The ends of the faulted cable from their termination at the copper bus bar
to the edge of the unistrut frame shall be wrapped with a single layer of
HAVEG SILTEMP WT-65 covered with a single layer of 3M No. 69 glass
tape (or any other barrier material specified by SWEC). This wrapping
shall be done to ensure that any ignition that might occur is contained to
the test area.

WCC = Worst Case Cable determined during the Screening Tests
of Paragraph 3.1.1.

WYLE LABORATORIES
Huntsville Facility



Page No. 9

Test Procedure No. 47906-01, Rev. A

Page No. VIII-10
Test Repor t iVo. 47906-01

3.0 . Tel'ROGRAM (Continued)

32.2

ConQguration Number 1 Tests (Continued)

Test S ecimea Pre tion (Continued)

3. For Test No. 1:

~ The vertically separated target cable shall be a Triplex 2 AWG cable
from NMP2 stock. This cable shall be loosely tied to the unistrut of
Figure 2, with ceramic tie cords, such that the cable is 9 inches
vertically above the centerline of the faulted cable.

~ The horizontally separated target cable shall be a 2/C 16 AWG cable A
from NMP2 stock. This cable shall be mounted such that the cable is
6 inches horizontally away from the faulted cable.

~ The vertical cable shall be a 7/C 12 AWG cable from NMP2 stock.
This cable shall be mounted such that the cable is 6 inches away from
the fault cable.

4. For Test No. 2:

o The upper horizontal target cable shall be a Triplex 2 AWG cable
from NMP2 stock. This cable shall be loosely tied to the unistrut of
Figure 3 such that the cable is located 6 inches horizontally from the
perpendicular fault cable and 9 inches above the lower target cable.

~ The lower horizontal target cable shall be a 7/C 12 AWG cable from
NMP2 stock. This cable shall be loosely tied to the unistrut of
Figure 3 such that the cable is located 6 inches from the
perpendicular fault cable.

5. For Test No. 3:

~ The horizontal cable tray shall be fiQed to its siderails with K-Type
cables from NMP2 stock. The bottom centerline cable shall be a
Triplex 2 AWG cable. The cable tray shall be mounted parallel to the
centerline of the fault cable such that it is 9 inches vertically above
this cable.

6. Photographs shall be taken of the test setup prior to each test.

WYLE LABORATORIES
Huntevllle Facility
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3.0

3.3.3

32.3.1

TEST PROGRAM (Continued)

ConQguration Number 1 Tests (Continued)

I

Thermoco le Locations

Test No. 1

A total of 26 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below.

Channel No. Location

9"14

15-20

21-26

Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.
Mounted to the conductor of the fault cables at the
two series connections.

Mounted to the jacket on the vertically separated
target cable. These.thermocouples shall be mounted
approximately 16 inches apart.

Mounted to the jacket on the horizontally separated
target cable. These thermocouples shall be mounted
approximately 16 inches apart.
Mounted to the jacket on the perpendicular target
cable. These thermocouples shall be mounted
approximately 10 inches apart.

Test No. 2

A total of 20 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below.

Channel No. Location

9-14

15-20

Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.

Mounted to the conductor of the fault cables at the
two series connections.

Mounted to the jacket on the upper horizontal target
cable. These thermocouples shall be mounted
approximately 16 inches apart.
Mounted to the jacket on the lower horizontal target
cable. These therm ocouples shall be mounted
approximately 10 inches apart.

WYLE LABORATORIES
Huntsville Facility
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0'.0

TEST PROGRAM (Continued)

3.3

34.3.1

ConQguration Number 1 Tests (Continued)

Thermoco le Locations (Continued)

Test No. 3

A total of 14 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below.

Channel No. Location

7 isa: 8

9-14

Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.

Mounted to the conductor of the fault cables at the
two series connections.

Mounted to the jacket on the target cable. These
thermocouples shall 'e mounted approximately
16 inches apart.

3.3.3.2-

The thermocouples shall be monitored by a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated at its maximum scan rate
throughout the overcurrent test.

Electrical Monitor

All phase-to-phase voltages and phase currents of the target cables and the fault
cable current shall be fed into an oscillograph recorder. The oscillograph shall
be operated at the 0.1-inch per minute rate throughout the overcurrent test.
The oscillograph channels shall be as specified in the following tables:

Test No. 1

Channel No.

1
2
3
4
5
6
7
8
9

10ll
12

S

Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage AW
Voltage B-C

Current
Voltage
Current
Voltage
Current
Skipped

Location

Triplex 2 AWG
Triplex 2 AUG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
7/C 12 AWG (V)
7/C 12 AWG (V)
2/C 16 AWG (H)
2/C 16 AWG (H)

Fault Cable
N/A

A
A

H = Parallel Cable
V = Perpendicular Cable

WYLE LABORATORIE5,
Huntsville Facility
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3.0

3.3

3.3.3.2

TEST PROGRAM (Continued)

Confguration Number 1 Tests (Continued)

Electrical Monitorin (Continued)

Test No. 2

Channel No.

1
2
3

4
5
6
7
8
9

10ll
12

Si al
Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage A-C
Voltage B-C

Current
. Voltage

Skipped
Skipped
Current
Skipped

Location

Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG

7/C 12 AWG
7/C 12 AWG

N/A
N/A

Fault Cable
N/A

Test No. 3

Channel No. Location

1
2
3
4
5
6
7
8
9

10ll
12

Current-Phase A
Current-Phase B
Current-Phase C

Voltage A-B
Voltage A-C
Voltage B-C

Skipped
Skipped
Skipped
Skipped
Current
Skipped

Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG
Triplex 2 AWG

N/A
N/A
N/A
N/A

Fault Cable
N/A

A digital multimeter shall be utilized to measure all phase-to-phase or phase
voltages and phase currents of the target cables prior to, during, and after the
overcurrent test. This data shall be recorded to provide accurate evidence of
the specimen's capability to conduct SWEC-rated current at 575 VAC (120 VAC
for control cables) throughout the overcurrent test.
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32.4

TEST PROGRAM (Continued)

ConQguration Number 1 Tests (Continued)

Baseline Functional Tests

The baseline functional tests shall consist of insulation resistance and high
potential measurements on each of the target cables.

3D.4D Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the target cables and
label per Figures 12, 13, and 14.

2. Using a megohmmeter, apply a potential of 1000 VDC (500 VDC for 2/C A
16 AWG cables) and record the minimum insulation resistance indicated
after a period of 60 seconds between the following test points:

Tar et Power Cable:

Phase-to-Phase

1 to 2
1 to 3
2 to 3

Phase-to-Ground

1 to unistrut
2 to unistrut
3 to unistrut

Tar et Control Cable:

Phase-to-Phase

1 to 4 1 to unistrut
4 to unistrut

T et Instrument Cable:

Phase-to-Phase

1to2
Phase-to-Ground

1 to unistrut*
2 to unistrut

* ShieM tied to unistrut

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 x 10 ohms.
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3.0

3.3.4

TEST PROGRAM (Continued)

Configuration Number 1 Tests (Continued)

Baseline Functional Tests (Continued)

3A.4D Potential Test

1. Using a Hi-Pot Test Set, a potential of 2200 VAC (1600 VAC for 2/C A
16 AWG cable) shall be applied from each conductor to ground and between
conductors on multiconductor cable for a period of one minute.

Tar et Power Cable:

Phase-to-Phase

1to2
1 to 3
2to3

Phase-to-Ground

1 to unistrut or tray
2 to unistrut or tray
3 to unistrut or tray

T et Control Cable:

Phase-to-Phase

1 to 4

Phase-to-Ground

1 to unistrut
4 to unistrut

Tar et Instrument Cable:

Phase-to-Phase

1 to 2

Phase-to-Ground

1 to unistrut*
2 to unistrut

s'hield tied to unistrut

2. Reconnect all power and instrumentation leads per Figures 12, 13, and 14.

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.2, i.e., there shall be no evidence of
insulation breakdown or fiashover.
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TEST PROGRAM (Continued)

ConQguration Number 1 Tests (Continued)

Overcurrent Test

The overcurrent test shall be conducted in four sequential steps with no
intentional time delay. The first phase consists of energizing the fault cable
with SWEC rated current. The second phase consists of increasing the current
until fault cable temperatures are within 189 -199 F for 5 minutes. The third
phase consists of energizing the fault cable with the worst case electrical fault
current until the cable open-circuits, temperature stabilizes or decreases, or the
test is terminated at the customer's request. In the event that the fault cable is
short-circuited (temperature decreasing and insulation burntmff) or tempera-
tures stabilized, maximum let-through current shall be simulated. This let-
through current shall be assumed at the load, based on the backup circuit
breaker, and maintained until the fault cable open circuits. The let-through
current shall be either 660 amperes for Cables No. 1 through 5, or 2200 amperes
for Cables No. 6 through 12, or the maximum Multi-AmpTest Set output.

The target cables shall conduct SWEC-rated current (see Paragraph 2.1.3) at
575 VAC (power cables) or 120 VAC (control cables) throughout the overcurrent
test. The overcurrent test shall be conducted using the following procedure:

1. Connect the WCC fault cable to the copper bus bars per Figure 11 (Tests
No. 1, 2, and 3).

2. Install a Triplex 2 AWG target cable per Figure 2 (Test 1), Figure 3
(Test 2), and Figure 4 (Test 3).

3. Install a 7/C 12 AWG target cables per Figure 2 (Test 1) and Figure 3

(Test 2).

4. Install a 2/C 16 AWG target cable per Figure 2 (Test 1).

5. Connect the Triplex 2 AWG target cable to the instrumentation and power
supplies of Figure 12 (Tests 1, 2, and 3).

6. Connect the 7/C 12 AWG target cable to the instrumentation and power
supplies of Figure 13 (Tests 1 and 2).

7. Connect the 2/C 16 AWG target cable to the instrumentation and power
supplies of Figure 14 (Test 1).

8. Energize the Triplex 2 AWG target cable with 38.5 amperes at 575 VAC
(Tests 1, 2, and 3).

9. Energize the 7/C 12 AWG target cable with 10 amperes at 120 VAC
(Tests 1 and 2).

10. Energize the 2/C 16 AWG target cable with 1 ampere at 50 VAC (Test 1).
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3.3

3.3.5

TEST PROGRAM (Continued)

ConQguration Number 1 Tests (Continued)

Overcurrent Test (Continued)

11. Energize the WCC fault cable with rated current from the Multi-AmpTest
Set per Table 1.

12. Record target cable voltages and currents and the fault cable current.

13. Slowly increase fault cable current until thermocouple Channels 7 and/or 8
indicate 90+3oC (189-199oF) conductor temperature.

14. Maintain the conductor temperature at 189-199oF for five minutes.

15. Record fault cable current, conductor temperature, and the highest of
thermocouple Channels 1 through 6.

16. Increase the Multi-AmpTest Set output to test current per Table 1.

17. Record target cable voltages and currents and the fault cable current.

18. Allow the fault cable to conduct test current until either the cable open-
circuits, temperatures stabilize or the test is terminated by the customer.

19. If an open circuit occurs, record the elapsed time and maximum cable
temperature and proceed to Step 23.

A

20. If a. 15-minute period of stabilized temperature occurs, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 22.

21. Should the fault cable ignite but not open-circuit and cable
jacket/conductor temperatures decrease for 15 minutes, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 22.

22. Increase fault cable current to 660 amperes (Cables1 through 5) or
2200 amperes (Cables 6 through 12) until the fault cable open-circuits or
the test is terminated at the customer's request.

23. Record target cable voltages and currents.

24. De-energize the target cables and the Multi-AmpTest Set.

25. Photograph the post-test condition.

For all performances of this test, the observed target cable operation shall be
compared to the acceptance criteria, Paragraph 2.1.3, i.e., they shall maintain
continuity of power.

A
A

A

3.3.6 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 3.3.4 shall be repeated.
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TEST PROGRAM (Continued)

Configuration Number 2 Tests

Configuration Number 2 shall consist of tests between free air and wrapped
cables. For Test No. 1, the faulted cable shall be wrapped and the target cable
shall be outside the wrapping. For Test No. 2, the target cable shall be wrapped
and the fault cable shall be outside the wrapping.

Pu~e
The purposes of the Configuration Number 2 tests are to:

1. Demonstrate the acceptability of design where two cables in free air come
in contact with each other when a worst case electrical fault occurs to a
bare cable in contact with a wrapped cable. This configuration represents
field installations of free air cable drops for cables going from:

a. Tray to tray
b. Tray to conduit

c. Conduit to conduit

d. Tray/Conduit to equipment.

e. Tray/Conduit to wall sleeves, etc.

2. Demonstrate that a fault cable enclosed within SWEC protective wrap does
not affect the external cables with zero-inch separation.

3.4.2

3. Demonstrate that a faulted cable external to the SWEC-protected cable
wrap does not affect the protected cable with zero-inch separation.

4. Demonstrate the acceptability of the SWEC protective wrap as a thermal
barrier during a worst case electrical fault.

Test S ecimen Pre tion

The test specimen shall be mounted to the unistrut frame assembly per Figure 5.
This apparatus shall be assembled to the indicated dimensions by Wyle
technicians using materials supplied from NMP2. The following guidelines shall
be observed with regard to the materials and construction of the assembly:

1. The faulted cable for both tests shall be a WCC cable from NMP2 stock.

2. For Test No. 1, the faulted cable shall be wrapped using a single layer of
SWEC protective wrap using a 400% overlap. For Test No. 2, the ends of
the faulted cable from their termination at the copper bus bar to the edge
of the unistrut frame shall be wrapped with a single layer of HAVEG
SILTEMP WT-65 covered with a single layer of 3M No. 69 glass tape (or
any other barrier material specified by SWEC). This wrapping shall be done
to ensure that any ignition that might occur is contained to the test area.
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3.4.2

3.4.3

TEST PROGRAM (Continued)

Configuration Number 2 Tests (Continued)

Test ecimen Pre tion (Continued)

3. The target cable shall be a Triplex 1/0 AWG cable from NMP2 stock.

4. For Test No. 1, the target cable shall be an unwrapped cable. For Test
No. 2, the target cable shall be wrapped for the length inside the unistrut
test fixture extending approximately two feet on either side as shown in
Figure 6. This wrapping shall be done using a 400% overlap of the SWEC
protective wrap.

5. Photographs shall be taken of the test setup prior to each test.

Instrumentation Set

3.4.3.1 Thermoco le Locations

~ A total of 14 Type "K" thermocouples shall be utilized for these tests. The
thermocouples shall be mounted as described below.

Channel No. Location

1-5 Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 12
inches apart. For Test No. 1, the thermocouples shall
be underneath the SWEC protective wrap.

Mounted to the conductor of the fault cables at the
two series connections.

9-14 Mounted to the jacket on the target cable. These
therm ocouples shall be mounted approximately
12 inches apart and close to the location of
Channels 1-6. For Test No. 2, the thermocouples shall
be inside the SWEC protective wrap.

The thermocouples shall be monitored by a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated at its maximum scan rate
throughout the overcurrent test.
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3.4.3

3.4.3.2

TEST PROGRAM (Continued)

Configuration Number 2 Tests (Continued)

Instrumentation Setu (Continued)

Electrical Monito

All phase-to-phase voltages and phase currents of the target cables and the fault
cable current shall be fed into an oscillograph recorder. The oscillograph shall
be operated at the 0.1-inch per minute rate throughout the overcurrent test.
The oscillograph channels shall be as specified in the following table:

Channel No.

7-9

10

11 dc 12

Si

Current-Phase A

Current-Phase B

Current-Phase C

Voltage A-B

Voltage A-C

Voltage B-C

Skipped

Current

Skipped

Cable

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

Triplex 1/0 AWG

N/A
Fault Cable

N/A

A digital multimeter shall be utilized to measure all phase-to-phase or phase
voltages and phase currents of the target cables prior to, during, and after the
overcurrent test. This data shall be recorded to provide accurate evidence of
the specimen's capability to conduct SWEC-rated current at 575 VAC
throughout the overcurrent test.

3.4.4 Baseline Functional Tests

3.4.4.1

The baseline functional tests shall consist of insulation resistance and high
potential measurements on each of the target cables.

Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the target cable and
label per Figure 12.

2. Using a megohmmeter, apply a potential of 1000 VDC and record the
minimum insulation resistance indicated after a period of 60 seconds
between the following test points:
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3.4.4

TEST PROGRAM (Continued)

ConQguration Number 2 Tests (Continued)

Baseline Functional Tests (Continued)

3.4.4J. Insulation Resistance Test (Continued)

T et Power Cable:

Phase-to-Phase

1 to 2
1to3
2 to 3

1 to unistrut
2 to unistrut
3 to unistrut

3.4.4.2

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 x 10 ohms.6

H Potential Test

1. Using a Hi-Pot Test Set, a potential of 2200 VAC shall be applied from
each conductor to ground and between conductors on multiconductor cable
for a period of one minute.

T et Power Cable:

Phase-to-Phase Phase-to-Ground

1to 2
lto3
2 to 3

1 to unistrut
2 to unistrut
3 to unistrut

2. Reconnect all power and instrumentation leads per Figure 12.

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.2, i.e., there shall be no evidence of
insulation breakdown or flashover.
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3.4.5

TEST PROGRAM (Continued)

Configuration Number 2 Tests (Continued)

Overcurrent Test

The overcurrent test shall be conducted in four sequential steps with no
intentional time delay. The first phase consists of energizing the fault cable
with SWEC rated current. The second phase consists of increasing the current
until fault cable temperatures are withm 189o-199oF for 5 minutes. The third
phase consists of energizing the fault cable with the worst case electrical fault
current until the cable openwircuits, temperature stabilize or decrease, or the
test is terminated at the customer's request. In the event that the fault cable is
shortmircuited (temperature decreasing and insulation burntmff) or
temperatures stabilize, a maximum let-through current shall be simulated. This
let-through current shall be assumed at the load, based on the backup circuit
breaker, and maintained until the fault cable open circuits. The let-through
current shall be either 660 amperes for Cables No. 1 through 5, or 2200 amperes
for Cables No. 6 through 12, or the maximum Multi-AmpTest Set output.

The target cables shall conduct,SWEC rated current (see Paragraph 2.1.3) at A
575 VAC throughout the . overcurrent test. The overcurrent test shall be
conducted using the following procedure:

1. Connect the WCC fault cable to the copper bus bars per Figure 10.

For Test No. 1, this cable is wrapped. For Test No. 2, this cable is
unwrapped.

2. Install a Triplex 1/0 AWG target cable per Figure 5 or 6.

For Test No. 1, this cable is unwrapped.,For Test No. 2, this cable is
wrapped.

3. Connect the Triplex 1/0 AWG target cable to the instrumentation and
power supplies of Figure 12.

4. Energize the Triplex 1/0 AWG target cable with 124 amperes at 575 VAC.

5. Energize the WCC fault cable with rated current from the Multi-AmpTest A
Set per Table l.

6. Record target cable voltages and currents and the fault cable current.

7. Slowly increase fault cable current until thermocouple Channels 7 and/or 8

indicate 90 +3oC (189-199 F) conductor temperature.

8. Maintain the conductor temperature at 189-199 F for five minutes.
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3.4

3.4.5

TEST PROGRAM (Continued)

ConQguration Number 2 Tests (Continued)

Overcurrent Test (Continued)

9. Record fault cable current, conductor temperature, and the highest of
thermocouple Channels 1 through 6.

10. Increase the Multi-AmpTest Set output to test current per Table 1.

11. Record target cable voltages and currents and the fault cable current.

12. Allow the fault cable to conduct test current until either the cable open-
circuits, temperatures stabilize or decrease, or the test is terminated at
the customer's request.

13. If an open circuit occurs, record the elapsed time and maximum cable A
temperature, and proceed to Step 17.

14. If a 15-minute period of stabilized temperature occurs, record the A
maximum temperature, elapsed time and applied current level, and proceed
to Step 16.

15. Should the fault cable ignite but not open-circuit and cable A
jacket/conductor temperatures decrease for 15 minutes, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 16.

16. Increase fault cable current to 660 amperes (Cables 1 through 5) or A
2200 amperes (Cables 6 through 12) until the fault cable open-circuits or
the test is terminated at the customer's request.

17. Record target cable voltages and currents.

18. D~nergize the target cables and the Multi-AmpTest Set.

19. Photograph the post-test condition.

3.4.6

Por all performances of this test, the observed target cable operation shall be
compared to the acceptance criteria, Paragraph 2.1.3, i.e., they shall maintain
continuity of power.

PostWvercurrent Test Functional Test

The functional tests of Paragraph 3.4.4 shall be repeated.
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3.5 J.

TEST PROGRAM (Continued)

Configuration Number 3 Tests

Configuration Number 3 shall consist of two tests between a horizontal tray and
a one-inch conduit mounted parallel to the tray. In Test 1, the faulted cable
shall be in the cable tray one inch below the conduit. In Test 2, the faulted cable
shall be in the conduit below the cable tray.

The purpose of the Configuration Number 3 tests is to demonstrate that target
cables enclosed in rigid steel conduit running parallel and one inch above a filled
cable tray are not adversely affected by a faulted cable in the tray, and also that
target cables in a tray running parallel and immediately above a cable in a rigid
steel conduit are not adversely affected when the worst case fault occurs in the
conduit.

3.52 Test ecimen Pre tion
I

The test specimens shall be mounted to the unistrut frame assembly of Figure 7.
This apparatus shall be assembled to the indicated dimensions by Wyle
technicians using materials supplied by NMP2. The following guidelines shall be
observed with regard to the materials and construction of the assembly:

1. The faulted cable shall be a WCC cable from NMP2 stock.

2. For Test 1, the faulted cable shall be contained inside the cable tray at the
centerline of the tray as shown in Figure 7. The cable tray shall be
mounted one inch below the conduit. For Test 2, the faulted cable shall be
contained inside the conduit below the cable tray as shown in Figure 8.

3. The ends of the faulted cable from their termination at the copper bus bar
to the edge of the cable tray or conduit shall be wrapped with a single
layer of HAVEG SILTEMP WT-65 covered with a single layer of 3M No. 69

glass tape (or any other barrier material specified by SWEC). This
wrapping shall be done to ensure that any ignition that might occur is
contained to the test area.

4. For Test 1, the conduit shall be 1-inch rigid steeL For Test 2, the conduit A
shall be 4-inch rigid steel.

3.52

5. Photographs shall be taken of the test setup prior to each test.

Instrumentation Set

3.54.1 Thermocou le Locations

A total of 17 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below for both Test 1 and Test 2.
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3.52.1

TEST PROGRAM (Continued)

Configuration Number 3 Tests (Continued)

Thermoco le Locations (Continued)

ChaIInel No. Location

1-6

7'

9-11

12-17

Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.
Mounted to the conductor of the fault cables at the
two series connections.

Mounted to the outside of the conduit. These
ther me couples shall be mounted approximately
16 inches apart and above Channels 3, 4, and 5,

Mounted to the jacket of the target cable. These
thermo couples shall be mounted approximately
16 inches apart and above Channels 1-6.

The thermocouples shall be monitored by a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated at its maximum scan rate
throughout the overcurrent test.

3.52.2 Electrical Monito

Allphase-to-phase voltages and phase currents of the target cables and the fault
cable current shall be fed into oscillograph recorders. The oscillograph shall be
operated at the O.l-inch per minute rate throughout the overcurrent test. The
oscillograph channels shall be as specified in the foQowing table:

Channel No.

3-7

9-12

C = Conduit
T = Tray

Si

Current

Voltage

Skipped

Current

Skipped

Cable/Location*

7/C 12 AWG/C

7/C 12 AWG/C

N/A
Fault Cable/T

N/A

For Test 2, in addition to the above, add the below listed thermocouples:

Channel No. Location

18 etc 19 Mounted to the rungs of the cable tray.
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3.5

3.5B

TEST PROGRAM (Continued)

ConQguration Number 3 Tests (Continued)

Instrumentation Se (Continued)

3.5.4

A digital multimeter shall be utilized to measure all phase-to-phase or phase
voltages and phase currents of the target cables prior to, during, and after the
overcurrent test. This data shall be recorded to provide accurate evidence of
the specimen's capability to conduct SWEC-rated current at 120 VAC for the
control cables throughout the overcurrent test.

Baseline Functional Tests

The baseline functional tests shall consist of insulation resistance and high
potential measurements on each of the target cables.

3.5.4.1 Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the target cables and
label per Figures 12 and 13.

2. Using a megohmmeter, apply a potential of 1000 VDC and record the
minimum insulation resistance indicated after a period of 60 seconds
between the following test points.

Tar et Control Cables:

Phase-to-Phase

1 to 4

Phase-to-Ground

1 to conduit
4 to conduit

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 x 10 ohms.

l. Using a Hi-Pot Test Set, a potential of 2200 VAC shall be applied from
each conductor to ground and between conductors on multiconductor cable
for a period of one minute.

Tar et Control Cables:

Phase-to-Phase

1to4
Phase-to-Ground

1 to conduit
4 to conduit
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3.5

3.5.4.2

TEST PROGRAM (Continued)

Configuration Number 3 Tests (Continued)

2. Reconnect all power and instrumentation leads per Figures 12 and 13.

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.2, i.e., there shall be no evidence of
insulation breakdown or flashover.

3.5.5 Overcurrent Test

The overcurrent test shall be conducted in four sequential steps with no
intentional time delay. The first phase consists of energizing the fault cable
wtih SWEC rated current. The second phase consists of increasing the current
until tault cable temperatures are within 189 -199oF for 5 minutes. The third
phase consists of energizing the fault cable with the worst case electrical fault
current until the cable open-circuits, temperature stabilize or decrease, or the
test is terminated at the customer's request. In the event that the fault cable is
shortmircuited (temperature decreasing and insulation burnt-off) or
temperatures have stabilized, maximum let-through current shall be simulated.
This let-through current shall be assumed at the load, based on the backup
circuit breaker, and maintained until the fault cable open circuits. The let-
through current shall be either 660 amperes for Cables No. 1 through 5, or 22DD
amperes for Cables No. 6 through 12, or the maximum Multi-Amp Test Set
output.

The target control cable shall conduct SWEC-rated current (see Paragraph 2.1.3)
at 120 VAC throughout the overcurrent test. The overcurrent test shall be
conducted using the following procedure.

1. Connect the WCC fault cable to the copper bus bars per Figure 11.

2. InstaQ a 7/C 12 AWG target cable per Figure 7 into the conduit (Test 1) or
per Figure 8 into the cable tray.

3. Connect the 7/C 12 AWG target cable to the instrumentation and power
supplies of Figure 13.

4. Energize the 7/C 12 AWG target cable with 10 amperes at 120 YAC.

5. Energize the WCC fault cable with rated current from the Multi-AmpTest A
Set per Table l.

6. Record target cable voltages and currents and the fault cables current.
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3.5.5

TEST PROGRAM (Continued)

ConQguzetion Number 3 Tests (Continued)

Overcurrent Test (Continued)

7. Slowly increase fault cable current until Thermocouple Channels 7 and/or 8

indicate 90 +3oC (189-199oF) conductor temperature.

8. Maintain the conductor temperature at 189-199oF for five minutes.

9. Record fault cable current, conductor temperature, and the highest of
Thermocouple Channels 1 through 6.

10. Increase the Multi-AmpTest Set output to test current per Table 1.

11. Record target cable voltages, currents and the fault cable current.

12. Allow the fault cable to conduct test current until either the cable open-
circuits, temperatures stabilize or decrease, or the test is terminated at
the customer's request.

13. If an open circuit occurs, record the elapsed time and maximum cable
temperature, and proceed to Step 17.

14. If a 15-minute period of stabilized temperature occurs, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 16.

15. Should the fault cable ignite but not open-circuit and cable
jacket/conductor temperatures decrease for 15 minutes, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 16.

16. Increase fault cable current to 660 amperes (Cables 1 through 5) or

2200 amperes (Cables 6 through 12) until the fault cable open-circuits or
the test is terminated at the customer's request.

17. Record target cable voltages and currents.

18. De-energize the target cables and the Multi-AmpTest Set.

19. Photograph the post-test condition.

For all performances of this test, the observed target cable operation shall be
compared to the acceptance criteria, Paragraph 2.1.3, i.e., they shall maintain
continuity of power.

3.5.6 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 3.5.4 shall be repeated.
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3.0

3.6

TEST PROGRAM (Continued)

ConQguration Number 4 Test

Configuration Number 4 shall consist of a test between three vertically
separated horizontal cable trays. The faulted cable shall be in the center
horizontal cable tray.

3.6 J.

The purpose of the Configuration Number 4 test is to demonstrate the
acceptability of design where three horizontal cable trays are separated by
9 inches (from the top of one tray to the bottom of the next tray) when the worst
case electrical i'ault occurs in the center cable tray.

3.6D Test ecimen Pre tion

The test specimens shall be mounted into the test assembly of Figure 9. This
apparatus shall be manufactured to the indicated dimensions by Wyle technicians
using materials supplied by NMP2. The following guidelines shall be observed
with regard to the materials and construction of the assembly:

1.. The fault cable shall be a WCC cable from NMP2 stock.

2. The faulted cable shall be located at the centerline of Tray T2 as shown in
Figure 9.

3. The ends of the fault cable shall be wrapped from their termination on the
copper bus bar to the edge of their cable tray. This wrap shall consist of a
single layer of HAVEG SILTEMP WT-65 covered with a'single layer of 3M
No. 69 glass tape (or any other barrier material specified by SWEC). This
wrapping shall be done to ensure that any ignition that might occur is
contained to the cable tray test area.

4. The horizontal cable trays shall be mounted such that there are nine inches
between the top of the siderail of one tray to the bottom of the siderail to
the next higher cable tray.

5. The cable trays shall contain the following cables from NMP2 stock:

Racewa No. Racewa Cable FBI

T2

T3

Mixture of K-Type cables with one Triplex 2 AWG
target cable in the bottom layer at the centerline of the
tray.

Mixture of K- e cables with one WCC fault cable at
the top centerhne o the tray.

I
and one 2/C 16 AWG target cables at the top centerline
of the tray.

6. Photographs shall be taken of the test setup prior to the test.
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3.0

3.6

3.64

3.64.1

TEST PROGRAM (Continued)

Configuration Number 4 Test (Continued)

Instrumentation Se

Thermoco le Locations

A total of 20 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below.

Channel No. Location .

1-6 Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.

7' Mounted to the conductor of the fault cables at the
two series connections.

9-14

15-20

Mounted to the jacket of the target cable in Tray Tl.
These thermocouples shall be mounted approximately
16 inches apart.

Mounted to the jacket of the target cables in Tray T3.
These thermocouples shall be mounted approximately
16 inches apart.

i
The thermocouples shall be monitored by a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated at it maximum scan rate
throughout the overcurrent test.

3.6.3.2 Electrical Monito

All phase-to-phase voltages and phase currents of the target cables and the fault
cable current shall be fed into oscillograph recorders. The oscillograph shall be
operated at the O.l-inch per minute rate throughout the overcurrent test. The
oscillograph channels shall be as specified in the following table:
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3.0 TEST PROGRAM (Continued)

3.6

3.624

ConQguration Number 4 Test (Continued)

Electrical Monitor (Continued)

OscBI h No. 1

Channel No. S Cable/Location

1

2

3

4

5

6

7

8

9

10

11

12

Current-Phase A
Current-Phase B

Current-Phase C

Voltage A-B

Voltage A-C

Voltage B-C

Current

Voltage

Current

Voltage

Skipped

Current

Triplex 2 AWG/T1

Triplex 2 AWG/T1

Triplex 2 AWG/Tl

Triplex 2 AWG/T1

Triplex 2 AWG/Tl
Triplex 2 AWG/Tl

7/C 12 AWG/T3

7/C 12 AWG/T3

2/C 16 AWG/T3

2/C 16 AWG/T3

N/A
Fault Cable/T2

A
A

A digital multimeter shall be utilized to measure all phase-to-phase or phase
voltages and phase currents of the target cables prior to, during, and after the
overcurrent test. This data shall be recorded to provide accurate evidence of
the specimen's capability to conduct SWEC-rated current at 575 VAC (120 VAC
for control cables and 50 VAC for instrument cables) throughout the overcurrent
test.

3.6.4 Baseline Functional Tests

3.6.4.1

The baseline functional tests shall consist of insulation resistance and high
potential measurements on each of the target cables.

Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the target cables and
labelper Figures 12, 13, or 14.

2. Using a megohmmeter, apply a potential of 1000 VDC (500 VDC for 2/C
16 AWG cable) and record the minimum insulation resistance: indicated
after a period of 60 seconds between tne following test points:
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3.0

3.6

3.6.4 J.

TEST PROGRAM (Continued)

Configuration Number 4 Test (Continued)

Insulation Resistance Test (Continued)

T et Power Cables:

Phase-to-Phase

lto2
1 to 3
2to3

Tar et Control Cables:

Phase-to-Ground

1 to unistrut or tray
2 to unistrut or tray
3 to unistrut or tray

1 to 4

Tar et Instrument Cables:

1 to tray or conduit
4 to tray or conduit

Phase-to-Phase

1 to 2

Phase-to-Ground

1 to shield»
2 to shield*

'One

end of shield tied to unistrut, tray or conduit.

3.6.4.2

For all performances of this test, the measured values shall bq compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 x 10

H h Potential Test

1. Using a Hi-Pot Test Set, a potential of 2200 VAC (1600 VAC for 2/C A
16 AWG cable) shall be applied from each conductor to ground and between
conductors on multiconductor cable for a period of one minute.

T et Power Cables:

Phase-to-Phase

1 to 2
1 to 3
2 to 3

Phase-to-Ground

1 to tray
2 to tray
3 to tray
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3.0 TEST PROGRAM (Continued)

3.6 ConQgteation Number 4 Test (Continued)

3.6.4.2

Tar et Control Cables:

Phase-to-Phase

1to 4

Phase-to-Ground

1 to conduit or tray
4 to conduit or tray

Tar et Instrument Cables:

Phase-to-Phase

1to 2 1 to shield*
2 to shield*

*One end of shield tied to conduit or tray.

2. Reconnect all power and instrumentation leads per Figure 12, 13, or 14.

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.2, i.e., there shall be no evidence of
insulation breakdown or flashover.

3.6.5 Overcurrent Test

The overcurrent test shall be conducted in four sequential steps with no
intentional time delay. The first phase consists of energizing the fault cable
with SWEC rated current. The second phase consists of increasing the current
until fault cable temperatures are within 189o-199 F for 5 minutes. The third
phase consists of energizing the fault cable with the worst case electrical fault
current until the cable openmircuits, temperature stabilize or decrease, or the
test is terminated at the customer's request. In the event that the fault cable is
shortmircuited (temperature decreasing and insulation burnt-off) or
temperatures have stabilized, maximum let-through current shall be simulated.
This let-through current shall be assumed at the load, based on the backup
circuit breaker, and maintained until the fault cable open circuits. The let-
through current shall be either 660 amperes for Cables No. 1 through 5, or 2200
amperes for Cables No. 6 through 12, or the maximum Multi-Amp Test Set
output.
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3.0

3.6

3.6B

TEST PROGRAM (Continued)

ConQguration Number 4 Test (Continued)

Over current Test (Continued)

The tar get control cables shall conduct SWEC-rated current (see
Paragraph 2.1.3) at 575 VAC (power cables), 120 VAC (control cables), or 50 VAC
(instrument cables) throughout the overcurrent test. The overcurrent test shall
be conducted using the following procedure:

1. Connect the WCC fault cable to the copper bus bars per Figure 11.

2. Install a 7/C 12 AWG and a 2/C 16 AWG target cable per Figure 9 into
Tray T3e

3. Install a Triplex 2 AWG target cable per Figure 9 into Tray T1.

4. Connect the Triplex 2 AWG target cable to the instrumentation and power
supplies of Figure 12.

5. Connect the 7/C 12 AWG target cables to the instrumentation and power
supplies of Figure 13.

6. Connect the 2/C 16 AWG target cable to the instrumentation and power
supplies of Figure 14.

7. Energize the Triplex 2 AWG target cable with 38.5 amperes at 575 VAC.

8. Energize the 7/C 12 AWG target cables with 10 amperes at 120 VAC.

9. Energize the 2/C 16 AWG target cable with one ampere at 50 VAC.

10. Energize the WCC fault cable with rated current from the Multi-AmpTest
Set per Table 1.

11. Record target cable voltages and currents and the fault cables current.

12. Slowly increase fault cable current until thermocouple Channels 7 and/or 8

indicate 90+3 C (189-199 F) conductor temperature.

13 Maintain the conductor temperature at 189-199 F for five minutes.

14. Record fault cable current, conductor temperature, and the highest of
thermocouple Channels 1 through 6.
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3.0

3.6

3.6.5

TEST PROGRAM (Continued)

Configuration Number 4 Test (Continued)

Overcurrent Test (Continued)

15. Increase the Multi-AmpTest Set output to TBD amperes (test current).

16. Record target cable voltages, currents and the fault cable current.

17. Allow the fault cable to conduct test current until either the cable open-
circuits, temperatures stabQize or decrease, or the test is terminated at
the customer's request.

18. If an open circuit occurs, record the elapsed time and maximum cable A
temperature, and proceed to Step 22.

19. If a 15-minute period of stabilized temperature occurs, record the A
maximum temperature, elapsed time'and applied current level, and proceed
to Step 21.

20. Should the fault cable ignite but not openmir cuit and cable A
jacket/conductor temperatures decrease'or 15 minutes, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 21.

21. Increase fault cable current to 660 amperes (Cables 1 through 5) or A
2200 amperes (Cables 6 through 12) until the fault cable open-circuits or
the test is terminated at the customer's request.

22. Record target cable voltages and currents.

23. D~nergize the target cables and the Multi-AmpTest
Set.'4.

Photograph the post-test condition.

For all performances of this test, the observed target cable operation shall be
compared to the acceptance criteria, Paragraph 2.1.3, i.e., they shall maintain
continuity of power.

3.6.6 Post-Overcurrent Test Functional Test

The functional tests of Paragraph 3.6.4 shall be repeated.
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3.7

TEST PROGRAM (Continued)

Configuration Number 5 Tests

Configuration Number 5 shall consist of tests between flexible conduit, rigid
conduit, and cable in free air mounted within 1/4-inch of each other. For Test,
No. 1, the faulted cable shall be the bare cable. For Test No. 2, the faulted
cable shall be in the rigid conduit. For Test No. 3, the faulted cable shall be in
the flexible conduit.

3-7.1

The purpose of the Configuration Number 5 tests is to demonstrate the
acceptability of design where a rigid conduit, flexible conduit, and a cable in
free air are separated by less than 1/4-inch from each other (but not in contact),
when the worstmase electrical fault occurs in either conduit or to the bare
cable.

3.7a Test ecimen Pre aration

The test specimens shall be mounted into the test assembly of Figure 10. This
apparatus shall be manufactured to the indicated dimensions by Wyle technicians
using materials supplied by NMP2. The following guidelines shall be observed
with regard to the materials and construction of the assembly:

1. The fault cable shall be a WCC cable from NMP2 stock and mounted in
Location 3 of Figure 10 for all three tests.

2. The ends of the faulted cable shall be wrapped from their termination on
the copper bus bar to the edge of the test assembly. This wrap shall
consist of a single layer of HAVEG SILTEMP WT-65 covered with a single
layer of 3M No. 69 glass tape (or any other barrier materials specified by
SWEC). This wrapping shall be done to ensure that any ignition that might
occur is contained to the cable tray test area.

3. A Triplex 2 AWG target power cable from NMP2 stock shall be mounted in
Location 2 of Figure 10 for all three tests.

4. A 7/C 12 AWG target control cable from NMP2 stock shall be mounted in
Location 1 of Figure 10 for all three tests.

5. The conduits and free air cable shall be orientated as described below:

Test No.

2

3

Location 1

Anaconda Flexible Conduit

Free Air Cable

Rigid Conduit

Location 2 Location 3

Rigid Conduit Free Air Cable

BOA Flexible Conduit Rigid Conduit

Free Air Cable Anaconda Flexible Conduit
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3.7

3.72

TEST PROGRAM (Continued)

Configuration Number 5 Tests (Continued)

Test S ecimen Pre aration (Continued)

6. The conduits and cable shall be mounted within 1/4-inch of each other (but
not in contact) for all three tests.

3.70

3.74.1

7. Photographs shall be taken of the test setup prior to each test.

IIIstrumentation Set

Thermoco le Locations

A total of 24 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below. *

Channel No. Location

1-6

Vdc8

Mounted to the jacket on the fault cable. These
thermocouples shall be mounted approximately 16
inches apart.

Mounted to the conductor of the fault cables at the
two series connections.

9-14

15-20

214 22

Mounted to the jacket of the target cable in
Location l. These thermocouples shall be mounted
approximately 16 inches apart.

Mounted to the jacket of the target cable in
Location 2. These thermocouples shall be mounted
approximately 16 inches apart.

Mounted to the outside of the flexible conduit on the
side towards the rigid conduit.

23 8c 24 Mounted to the outside of the rigid conduit on the side
towards the flexible conduit.

The thermocouples shall be monitored by a Fluke Datalogger feeding a high-
speed printer. The datalogger shall be operated. at its maximum scan rate
throughout the overcurrent test.
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3.7

3.74.2

TEST PROGRAM (Continued)

Configuration Number 5 Tests (Continued)

Electrical Monitor

Allphase-to-phase voltages and phase currents of the target cables and the fault
cable current shall be fed into oscillograph recorders. The oscillograph shall be
operated at the O.l-inch per minute rate throughout the overcurrent test. The
oscillograph channels shall be as specified in the following table.

Channel No. Si Cable

1

2

3

4

5

6

7

8

9 dc 10

Il
12

Current

Voltage

Current-Phase A

Current-Phase B

Current-Phase C

Voltage A-B

Voltage AW
Voltage B-C

Skipped

Current

Skipped

7/C 12 AWG Target Cable

7/C 12 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

Triplex 2 AWG Target Cable

N/A
Fault Cable

N/A

A digital multimeter shall be utilized to measure all phase-to-phase or phase
voltages and phase currents of the target cables prior to, during, and after the
overcurrent test. This data shall be recorded to provide accurate evidence of
the specimen's capability to conduct SWEC-rated current at 575 VAC (120 VAC
for control cables) throughout the overcurrent test.

3.7.4 Baseline Functional Tests

3.7.4.1

The baseline functional tests shall consist of insulation resistance and high
potential measurements on each of the target cables.

Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the target cables and
label per Figure 12 or 13.

2. Using a megohmmeter, apply a potential of 1000 VDC and record the
minimum insulation resistance indicated after a period of 60 seconds
between the following test points.
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3.7

3.7.4J.

TEST PROGRAM (Continued)

Configuration Number 5 Tests (Continued)

Insulation Resistance Test (Continued)

T et Power Cables:

Phase-to-Phase

1 to 2
1 to 3
2 to 3

Phase-to-Ground

1 to unistrut or conduit
2 to unistrut or conduit
3 to unistrut or conduit

T et Control Cables:

Phase-to-Phase

1 to 4 1 to conduit or unistrut
4 to conduit or unistrut

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 x 106 ohms.

1. Using a Hi-Pot Test Set, a potential of 2200 VAC shall be applied from
each conductor to ground and between conductors on multiconductor cable
for a period of one minute.

T et Power Cables:

Phase-to-Phase

1to2
1 to 3
2 to 3

1 to unistrut or conduit
2 to unistrut or conduit
3 to unistrut or conduit

T et Control Cables:

Phase-to-Phase

1to4 1 to conduit or unistrut
4 to conduit or unistrut

2. Reconnect all power and instrumentation leads per Figure 12 or 13.

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.2, i.e., there shall be no evidence of
insulation breakdown or flashover.
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3.0

3.7

3.7.5

TEST PROGRAM (Continued)

ConQguration Number 5 Tests (Continued)

Overcurrent Test

The overcurrent test shall be conducted in four sequential steps with no
intentional time delay. The first phase consists of energizing the fault cable
with SWEC rated current. The second phase consists of increasing the current
until fault cable temperatures are within 189o-199oP for 5 minutes. The third
phase consists of energizing the fault cable with the worst case electrical fault
current until the cable openmircuits, temperature stabilize or decrease, or the
test is terminated at the customer's request. In the event that the fault cable is
short-circuited (temperature decreasing and insulation burntmff) or
temperatures have stabilized, maximum let-through current shall be simulated.
This let-through current shall be assumed at the load, based on the backup
circuit breaker, and maintained until the fault cable open circuits. The let-
through current shall be either 660 amperes for Cables No. 1 through 5, or 2200

amperes for Cables No. 6 through 12, or the maximum Multi-Amp Test Set
output.

The target control cables shall conduct SWEC-rated current (see
Paragraph 2.1.3) at 575 VAC (power cables) or 120 VAC (control cables)
throughout the overcurrent test. The overcurrent test shall be conducted using
the following procedure:

1. Connect the WCC fault cable to the copper bus bars per Figure 11.

2. Install a 7/C 12 AWG target cable per Pigure 10.

3. Install a Triplex 2 AWG target cable per Figure 10.

4. Connect the Triplex 2 AWG target cable to the instrumentation and power
supplies of Pigure 12.

5. Connect the 7/C 12 AWG target cables to the instrumentation and power
supplies of Figure 13.

6. Energize the Triplex 2 AWG target cable with 34 amperes at 575 VAC.

7. Energize the 7/C 12 AWG target cable with 10 amperes at 120 VAC.

8. Energize the WCC fault cable with rated current from the Multi-AmpTest A
Set per Table 1.

9. Record target cable voltages and currents and the fault cables current.

10. Slowly increase fault cable current until thermocouple Channels 7 and/or 8

indicate 90 +3 C (189-199OP) conductor temperature.

11. Maintain the conductoI'emperature at 189-199OF for five minutes.
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3.0

3.7

3.7A

TEST PROGRAM (Continued)

Conjuration Number 5 Tests (Continued)

Overcurrent Test (Continued)

12. Record fault cable current, conductor temperature, and the highest of
thermocouple Channels 1 through 6.

13. Increase the Multi-AmpTest Set output to test current per Table 1.

14. Record target cable voltages, currents and the fault cable current.
r

15. Allow the fault cable to conduct test current until either the cable open-
circuits, temperatures stabilize or decrease, or the test is terminated at
the customer's request.

16. If an open circuit occurs,'ecord the elapsed time and maximum cable A
temperature, and proceed to Step 20.

17. If a 15-minute period of stabilized temperature occurs, record the A
maximum temperature, elapsed time and applied current level, and proceed
to Step 19.

18. Should the fault cable ignite but not open-circuit and cable A
jacket/conductor temperatures decrease for 15 minutes, record the
maximum temperature, elapsed time and applied current level, and proceed
to Step 19.

19. Increase fault cable current to 660 amperes (Cables 1 through 5) or A
2200 amperes (Cables 6 through 12) until the fault cable open-circuits or
the test is terminated at the customer's request.

20. Record target cable voltages and currents.

21. D~nergize the target cables and the Multi-AmpTest Set.

22. Photograph the post-test condition.

For all performances of this test, the observed target cable operation shall be
compared to the acceptance criteria, Paragraph 2.1.3, i.e., they shall maintain
continuity of power.

3.7.6 Post Overcurrent Test Functional Test

The functional tests of Paragraph 3.7.4 shall be repeated.
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3.0

3.8

TEST PROGRAM (Continued)

ConQguration Number 6 Tests

Configuration Number 6 shall consist of a test of cables and bundled, insulated
conductors terminated on terminal blocks inside an enclosure, wherein a fault
occurs on one of the cable conductors.

3.8J.

3.84

p~e
The purpose is to demonstrate the acceptability of design where control and/or
instrument cables are bundled together inside any control and/or instrument
cabinet when the worst case electrical fault occurs on any control cable.

Test imen Pre tion

The test assembly shall be manufactured in accordance with Figure 15 by Wyle
technicians. The following guidelines shall be observed with regard to the
materials and construction of the assembly:

1. The cable and terminal blocks inside the enclosure shall be from NMP2
stock. Allother materials shall be provided by Wyle Laboratories.

2. The ends of the faulted cable shall be wrapped from their connection to the
Multi-Amp Test Set to the enclosure. This wrap shall consist of a single
layer of HAVEG Siltemp WT-65 covered with a single layer of 3M No. 69

glass tape (or any other barrier materials specified by SWEC). This
wrapping shall be done to ensure that any ignition that might occur is
contained within the enclosure.

3. All nonfaulted conductors in the 5/C cable shall be connected in series as
shown in Figure 16. This circuit is designated Target Conductor Loop
No. l.

4. Both conductors in the 2/C cable shall be connected in series as shown in
Figure 16. This circuit is designated Target Conductor Loop No. 2.

3.8.3 Instrumentation Se

3.8DZ Thermoco le Locations

A total of 18 Type "K" thermocouples shall be utilized for this test. These
thermocouples shall be mounted as described below:

Channel No. Location

1dc2 Mounted to the jacket of the 5/C 12 AUG cable.

Mounted to the jacket of the faulted conductor of the 5/C
12 AWG cable.

WYLE LABORATORIES
Huntsville Faclltty



Page No. 42

Page No. VIII-43
Test Report No. 47906-01

Test Procedure No. 47906-01, Revision A

3.0

3.8

3.8.3.1

TEST PROGRAM (Continued)

ConQguration Number 6 Tests (Continued)

Thermoco le Locations (Continued)

Channel No. Location

4RS

6 etc 7

Mounted to the jacket of the faulted 1/C 14 AWG Type SIS
cable.

Mounted to the jacket of the 2/C 12 AWG cable.

Mounted to the jacket of the nonfaulted conductor of the 5/C
12 AWG cable.

10-16 iMounted to the jacket of the nonfaulted 1/C 14 AWG Type SIS
cable. (Channels 10-14 on 5-conductor bundle. Channels 15 and
16 on 2-conductor bundle.)

17 Mounted to the faulted bare conductor of the 5/C 12 AWG
cable.

18 Mounted to the faulted bare conductor of the 1/C 14 AWG
Type SIS cable.

3.82.2 Electrical Monitorin

The voltage and current of each target conductor loop and the faulted conductor
current shall be fed into an oscillograph recorder. The oscillograph shall be
operated at the 0.1-inch per minute rate throughout the overcurrent test. The
oscillograph channels shall be as specified in the following table.

Channel No. ~Si mal

Current-

Voltage

Current
Voltage

Current

Target Conductor Loop No. 1

Target Conductor Loop No. 1

Target Conductor Loop No. 2

Target Conductor Loop No. 2

Faulted Conductor Loop

3.8.4 Baseline Functional Tests

The baseline functional tests shall consist of insulation resistance and high
potential measurements on the nonfaulted conductor loop.
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3.8

3.8.4

3.8.4.1

TEST PROGRAM (Continued)

Configuration Number 6 Tests (Continued)

Baseline Functional Tests (Continued)

Insulation Resistance Test

1. Disconnect all power and instrumentation leads from the nonfaulted
. conductor loop and label per Figure 16.

2. Using a megohmmeter, apply a potential of 1000 VDC and record the
minimum insulation resistance indicated after a period of 60 seconds
between the following test points:

Tar et Conductor Loo No. 1

Phase-to-Phase

1-1 to 1-2

Tar et Conductor Loop No. 2

Phase-to-Phase

3-1 to 3-2

Phase-to-Ground

1-1 to enclosure
1-2 to enclosure

Phase-to-Ground

3-1 to enclosure
3-2 to enclosure

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraph 2.1.1, i.e., greater than 1.6 z 10 ohms

1. Using a Hi-Pot Test Set, a potential of 2200 VAC shall be applied from
each conductor to ground for a period of one minute.

Tar et Conductor Loo No. 1

Phase-to-Phase

1-1 to 1-2 1-1 to enclosure
1-2 to enclosure

Tar et Conductor Loo No. 2

Phase-to-Phase

3-1 to 3-2

Phase-to-Ground

3-1 to enclosure
3-2 to enclosure

For all performances of this test, the measured values shall be compared to the
acceptance criteria, Paragraoh 2.1.1, i.e., there shall be no evidence of
insulation breakdown or flashover.

WYLE LABORATORIES
Huntsville Facility
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3.0

3.8

3.8.5

TEST PROGRAM (Continued)

Con6@ustion Number 6 Tests (Continued)

Overcurrent Test

The overcurrent test shall be conducted in two sequential steps with no
intentional time delay. The first phase consists of energizing the fault conductor
loop with 10 amperes for 15 minutes. The second phase consists of energizing
the fault conductor loop with 100 amperes for a period of 11 seconds.

Each target conductor loop shall conduct 10 amperes at 120 VAC throughout the
overcurrent test. The overcurrent test shall be conducted using the following
procedure:

1. Connect the fault conductor loop to the Multi-AmpTest Set per Figure 16.

2. Connect the target conductor loops to the instrumentation and power
supplies of Figure 15.

3. Energize each target conductor loop with 10 amperes at 120 VAC.

4. Energize the fault conductor loop with 10amperes from the Multi-Amp
Test Set.

5. Record voltage and current of each target conductor loop and the fault
conductor loop current.

6. Maintain the 10 ampere current on the fault conductor loop for 15 minutes.

74

8.

Energize the fault conductor loop with 100 amperes for a period of
llseconds. If an open-circuit occurs, record the elapsed time and de-
energize the Multi-Amp Test set. If ignition occurs, record the
approximate elapsed time to ignite and to stop burning.

Record voltage and current of each target conductor loop.

9. Record each thermocouple temperature that occurred at the following
points in the overcurrent test:

a.

b.

Co

Before energizing either the faulted or nonfaulted conductor loop.

At the end of the 15-minute period of application of 10 amperes on
the fault conductor loop.

At the end of the 11-second period of application of 100 amperes on
the fault conductor loop.

WYLE LABORATORIES
Huntsville Facility
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3.0

3.8

3.8.5

TEST PROGRAM (Continued)

Configuration Number 6 Tests (Continued)

Overcurrent Test (Continued)

10. Observe thermocouple readouts on the datalogger until the maximum
temperature has dropped below 300oF.

11. De-energize the target conductor loops.

12. Open the enclosure and record the observed condition of the conductors.

13. Photograph the post-test condition.

For the performance of this test, the observed operation of the target conductor
loops shall be compared to the acceptance criteria, Paragraph 2.1.3, i.e., they
shall maintain continuity of power..

3.8.6

3.9

Post~ercurrent Test. Functional Test

The functional tests of Paragraph 3.8.4 shall be repeated.

;
All test equipment and instrumentation to be used in the performance of this
test program will be calibrated in accordance with Wyle Laboratories'Eastern
Operations) Quality Assurance Program Manual, which conforms to the
applicable portions of ANSI N45.2, 10 CFR 50 Appendix B, 10 CFR 21, and
Military Specification MIL-STD-45662. Standards used in performing all
calibrations are traceable to the National Bureau of Standards.

3.10 Report

Ten copies of the test report and one reproducible copy shall be issued,
describing the test requirements, procedures, and results. The report shall be
prepared in accordance with the requirements of Section 8, Documentation, of
IEEE Std. 323-1974, as applicable.

WYLE LABORATORIES
Huntsville Facility
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FIGURE 1: SCREENING TEST SETUP
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FIGURE 2: CONFIGURATION NO. 1 TEST SETUP

Test No. 1: Cable in Free Air to Cable in Free Air-
Fault in Horizontal Cable
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FIGURE 3: CONFIGURATION NO. 1 TEST SETUP

Test No. 2: Cable in Free Air to Cable in Free Air-
Fault in Vertical Cable
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FIGURE 4: CONFIGURATION NO. 1 TEST SETUP

Test No. 3: Cable in Free Air to Cable Tray—
Fault in Horizontal Cable
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FRONT VlEW

TERHINATION WRAPPED WITH 2" 3H 69 TAPE

flOUNT TO UNISTRUT WITH 3M 69 TAPE

SWEC PROTECTIVE WRAP

(400% OVERLAP)

COPPER

BUS BAR

COPPER BUS BAR

Hulti-
Amp

Test

Set

DETAIL A

I
(

(I J

1" 3 H No. 69 Tape every 6"

Trio1ex 1/0 AWG TARGET CABLE

SWEC Protective Wrap

WCC FAULT CABLE

FIGURE 5: CONFIGURATION NO. 2 TEST 1 SETUP

Test No. 1: Wrapped and Unwrapped Cables—
Fault in Wrapped Cable
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FRONT Vl E:W

TERMINATION WRAPPED WITH 2" 3M 69 TAPE

MOUNT TO UNISTRUT WITH 3M 69 TAPE

COPPER

BUS BAR

COPPER BUS BAR

2"
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Amp

Tes t
Set

i

DETAIL A

TRIPLEX 1/0 AWG TARGET CABLE

SMEC proeecetve tirep'
(400% OVERLAP)

l
NCC FAULT CABLE/

1" 3 M No. 69 Tape every 6"

FIGURE 6: CONFIGURATION NO. 2 TEST 2 SETUP

Test No. 2: Wrapped and Unwrapped Cables—
Fault in Unwrapped Cable
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FIGURE 7: CONFIGURATION NO. 3 TEST SETUP

Test No. 1: Horizontal Tray to Horizontal Conduit—
Fault in Tray
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FIGURE 8: CONFIGURATION NO. 3 TEST SETUP

Test No. 2: Horizontal Tray to Horizontal Conduit
Fault in Conduit
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FIGURE 9: CONHGURATION NO. 4 TEST SETUP

Test No. 1: Hor izontal Tray —Vertical Separation
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CONOUITS/CABLE. SEPARATED'
BY >0" BUT (1/4"

Test No.

FRONT VIEW

Location 1

Flex Cond, 7/C-12 AWG
Free Air, 7/C-12 AWG
Rigid Cond, 7/C-12 AWG
4 'L 1/c - LZ Avid FIL(.8R
C~sXa CuuerreasrzrD)

Location 2

Rigid Cond, 2 AWG Trip.
Flex Cond, 2 AWG Trip.
Free Air, 2 AWG Trip.

TOP VIEW

Location 8

Free Air, WCC
Rigid Cond, WCC
Flex Cond, WCC

FIGURE 10: CONFIGURATION NO. 5 TEST SETUP

Flexible Conduit, Rigid Conduit and Cable in Free Air



Fault Cable in Tray, Conduit, or
Free Air

To Multi-
amp Test
Set

1/4" x 3/8" x 100" Copper Bus Bar

R

0
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3,%

xz
O O

* The three phases of the fault cable shall be
COnneCted in SerieS, eXe8pf for scrceuiup +~sfs where tice c-a4(c.
Dha/( bc. amutc>t<:» para<lcl wheu. wee ~'ssay y'u uCf«i'» t4cD ef<5if'cQcurrent.** The fault cable shall be wrapped with a single

A layer of. s i/fe~p No. 65 from the edge
of the test area to the bus bar.

FIGURE I:I: TYPICAL FAULT CABLE CONNECTIONS
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480 VAC

Input

1 4A

6DO VAC
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SOO VAC
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PT = Potential

Trans former

3 9 Variac
Trans former

480 VAC

Input
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8:Y
Transformer

Set to Rated
Current
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Type'L or K Cable
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O O

480 VAC

Input
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S» Type "K" Thermocouples
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FIGURE 12: ELECTRICAL CONNECTIONS FOR ENERGIZED TYPE L OR K CABLE g
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NOTE: NUMBER INOICATE
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5
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5/C 812

2/C 812

12 POINT TERMINAL BLOCK
GE EB 25A12W

FIGURE 15: CONFIGURATION NO. 6 TEST SETUP
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Nine Mile Point Unit 2 FSAR

SUMMARY OF INCORPORATED CHANGES

I.egend

R = Response to NRC Question or SER Item

E = Editorial or Typographical change that has not effected basis
of FSAR.

N = Nonsafety-related change in design, schedule, and/or procedure.

SN = Change to a safety-related item that has no effect on SER.

SS = Change to safety-related item that has an effect on SER.

Amendment 23

3628-1217718 "HC2
-851 227 O p Q

SIC-1 December 1985
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Nine Mile Point Unit 2 FSAR

~Pa ee

Pages 1.10-69a, 1.10-69b
~

~

Fig. 6A.3-43, 6A.3-44

Page 3.8-73

Change
Code

Response to staff questions concerning
1KE Action Plan II.D.l
Response to staff questions concerning
visual weld acceptance criteria

Page 6A.4-5a .R Confirmatory Item 13(a) dynamic reponse
of the primary containment structures
due to pool swell

Page 6A.4-8

Pages 6A ~ 4-12, 6A.4-12a

Page 6A.4-24

Confirmatory Item 13(b) pool swell
analysis for pedestal region

Confirmatory Item 13(d) clarification
of computer code for CO load inside
pedestal

Confirmatory Item 13(c) to clarify the
method of design for the drywell floor
multivent lateral loads

~~

~~

~~ ~~Pages 7:3-7, 7.3-9, 7.6-2a R

Fig. 5.4-13 sheets 1 and 2
of 2, 6.3-7

Confirmatory Item 25 low-pressure core
spray and injection valves interlock
{Letter NMP2L 0523, dated 10/30/85)

Fig. 8.3-8B Sh 13 of 13 R Response to staff (NRR) question
regarding clarification of Figure

Q/R F210.58"1

Q/R F210.62-1, F210.62-2,
F210.62-3

Table 210.62-1 page 1 and
2 of 2

'.sedate to response to question

Revision to question based on new leakage
rate limit

Q/R F210.63-1

Q/R F240.10-2
Table 240.10-1 page 1 of 2

Q/R F250.1-1

Q/R F410.49-1

Q/R F421.3-1 and F421.3-2

Completed reply to question

To bring FSAR into agreement with
designed details

Update of response to question

Update of question F410.49

Update of question F421.3

Amendment 23

3628-1217718"HC2
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Nine Mile Point Unit 2 FSAR

~Pa es

Q/R F421.47
Table 421.47-1 pages 1, 2,
4, 5, 7, 8, 9, and 14 of 17

Q/R F430.74-1) F430.74"2

'Q/R F440.16"1, F440.16"2

Q/R F480.37
Table 480.37-1 page 2 of 2

Change
Code

Revision to Q/R F421.47 response to be
consistent with revised R.G. 1.75
position

To make consistent with FSAR

Revision to Q/R F440.16 response due to
changes in leak detection design

Revised response to reflect design
conditions

Pages 1 ~ 1-3, 1.7-1, 1.10-7,
1.10-11, 1.10-18, 1.10-25)
1.10-27) 1.10-30, 1.10-34,
1.10"36) 1.10-37, 1.10"47,
1.10-48, 1.10-56, 1.10-65,
1.10-66, l,)0-73b, 1.10-73ja,
1.10-74, 1.10-76, 1.10-81,
1.10-85, 1.10-85a, 1.10-85g,
1.10-86, 1.10-88) 1.10"90,
1.10-95, 1.10-97, 1.10-98,
1.10"107, 1.10-108, 1.10-124

Table 1.7-1 pages 1, 2, 3,
57, 58, 58a, 59, 60, 60a and
60b of 60, 1.10-1 page
1.10-3

Editorial changes and update of drawing
package

Fig. 1.2-)5 sheets 1, 2 and E
3 of 3

Table 1.3-8 page 2 of 2,
1.4-1 page 2 of 2,
3.8-6 page 1 of 2

Pages 3.4-2, 3.4-4, 3.5-19, E
3.8-3, 3.8-6, 3.8-16,
3.8-30, 3.8-34, 3.8-37,
3.8-38, 3.8-74, 3B-4, 3B-5,
3.9A-5, 3.9A-13, 3.9A-18,
3.9A-27

Tabel 3.4-1 page 1 of 2,
3.9A-12 pages 1 and 10 of 12

Pages 3.5-19, 3.9A-5,
3.9A-13) 3.9A-18, 3A.18-1,
3A.18-1a, 3B«2, 3B-4, 3B-5,
3B-6

Editorial corrections

Inadvertent omissions to Amendment 21

Editorial

Editorial and typos

Amendment 23
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Nine Mile Point Unit 2 FSAR

~Pa es

Table 3.2-1 page 22 of 26,
3.4-1 page 1 of 2,
3.9A-12 page 1 and 10 of 12
3A.1-1, 3B-1 page 2 of 2,
3B-2, 3B-9, 3B-10

Appendix 3B pages .3B-iv,
3B"v, 3B-vi

Change
Code

Pages 3.8-1, 3.8-3, 3.8-6, E

387>3813)3816~
3.8-28, 3.8-34, 3.8-37,
3.8-38, 3.8-43, 3.8-45,
3.8-49, 3-8"74, 3.8-77

Table 3.8-1 pages 1, 2
and 6 of 6, 3.8-3
pages 1, 2 and 3 of 5,
3.8-4 pages 1, 2 and 3 'of 4,
3.8-5 page 1 of 2,
3.8-6 page 1 of 2,
3.8-10 pages 2 and 3 of 3,
3.8-11 pages 2 and 3 of 3,
3.8-12 page 3 of 4, 3.8-13

Page 4.6-8a
Fig. (see Attachment A)

Editorial corrections

Nomenclature clarification

Page 5.2-10
Table 5.2-6

E Editorial

Pages 5.4-37, 5.4-51

Pages 6A.2"7,
6A.3-7

Pages 6A.3-2, 6A.4-4, 6A.4-8, E
6A.4-14, 6A.4-20, 6A.4-24a,
6A.4-26, 6A.4-27) 6A.4-28)
6A.4-29) 6A.4-31, 6A.4-37

Table 6A.4-3,
Fig. 6A.4-36

Editorial

Editorial

Editorial changes and correction of
references

Page 6A.4-5 E Editorial

Pages 8.2-15, 8.2-16,
8.2-24a, 8.3-11, 8.3-43
8.3-46, 8.3-50a, 8.3-57

E

Page 7-xi (I.ist of Figures) E

Pages 7.3-31, 7.4-7

Editorial

Editorial and typographical corrections

Editorial

Amendment 23
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Nine Mile Point Unit 2 FSAR

~Pa es

Table 8.2-1 page 1 and 4 of
~

~

~ ~4, 8.3-8, 8 3 9y 8 3 lip
8.3-12, 8.3-13

Change
Code

Page 9.2-25

Page 9.4-22

Pages 9.5-2 through 9.5-6, E
9.5-9

Editorial

Editorial

Editorial

Pages 9.5-61a, 9.5-6lb

Pages 9A-iv, 9A-vi, 9A-vii, E
9A.3-11, 9A.3-23, 9A.3-27,
9A.3-30) 9A.3-31, 9A.3-43,
9A.3-48) 9A.3-50, 9A.3-51,
9A.3-55, 9A.3-55a, 9A.3-60

Page 12.4-lc

Q/R F440.17"1

Editorial replacement of material
inadvertently omitted in Amendment 21

Editorial

Editorial

Typographical correction

Fig. 1.2-2, 1.2-29 sheet 3
of 3p
1.2-32 sheets 1, 2 and 3
of 3,
1 2 33) 1 2 35' 2 36)
1.2-40

Update arrangement drawings

Fig. 1.7-1 sheets 1 through
5 of 5

Update of PAID symbols

Page 6.2-84

Pages 9.2-22, 9.2-23,
9.2-24

Fig. 9.2-5a through
9.2-5e

I

Page 9.2-23

Pages 9.2-25, 9.2-25a, 9 '-26 N
Fig. 9.2-8a, 9.2-8b

Page 9.3-llf
Fig. 9.3-20b

Clarification of test program

Design update of makeup water treatment
text and PGIDs

Design update for filtered water transfer
pumps text

Design update of sanitary waste text
and domestic water PSIDs

Design update of nitrogen system text
and PAID

Amendment 23

3628-1217718-HC2

SIC"5 December 1985



0



Nine Mile Point Unit 2 FSAR

Plea

~

~Pages 9.3-13, 9.3-14,
9-3-15, 9.3-16

Table 9.3-1 pages 5, 8,
9 and 10 of 10

Change
Code

N Design update of sample system design

Pages 9.3-24, 9.3-27 N Design update for location of level
switch for water buildup

Fig. 9.4-8j N

Fig 9.4-10a through 9.4-10e N

Fig. 9.3-lla through 9.3-lie N Design update of radwaste building
drains PGIDs

I

Design update of drywell cooling P&ID

Design update of radwaste building
ventilation PSIDs

Pages 9.4-39 through 9.4-42, N
Table 9.4-5 pages 1 through

17 and 21 of 21
Fig. 9.4-12a through 9.4-12d

Pages 9.4-69, 9.4-72, 9.4-73 N

Fig. 9.4-22a through 9.4-22c

Page 9.5-3
a

Fig. -9.1-26a, 9.2-6a, 9.2-9a, N
9.2-9b, 9.2-17a, 9.2-17b,
9.2-17c, 9.3-3a, 9.3-3b,
9.3-3c, 9.3-3d, 9.3-3e,
9.3-10a through 9.3-10h,
9.3-10j, 9.3-12a through
9.3-12h, 9.3-12j, 9.3-12k,
9.3-121, 9.3-9a, 9.3-9b,
9.3-9c, 9.3-9d, 9.3-9e,
9.4-3a through 9.4-3f, 9.5-1a
through 9.5-lh, 9.5-52a,
9.5"52b, 9.5-52c

Fig. 10.1-7a through 10.1-7h, N
10.1-7j through 10.1-7n,
10.1-7q through 10.1-7u,
10.1"7w

Design update of turbine building
ventilation text and PGIDs

Design update of plant hot water and
glycol heating text and PSIDs

Update of yard fire protection design

PGIDs design update for:

~Decontamination
~Makeup water storage
Sanitary plumbing
~Condensate storage and transfer
~Breathing air
~Turbine building drains
~Miscellaneous floor drains
~Reactor building equipment/floor drains
~Chilled water and normal switchgear

building ventilation
Fire protection water
auxiliary boiler

Design update for feedwater heater and
extraction steam

Fig. 10.4-2a N Design update of condenser air removal
PAID

Fig. 10.4-7a through 10.4-7h N Design update of circulating water, acid
and hypochlorite PSIDs

Amendment 23
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P~aea
Change

Code

Pages 13.5-1 through 13.5-7
Table 13.1-3 pages 1 through
7of7
13.1-4 page 1 of 5,
13.5-1 pages 1 and 2 of 2,
13.5-1a,
13.5-2,
13.5-3 pages 1 through 3 of
13.5-4,
13.5-5,
13.5-6 pages 1 through 8 of
'13 '-7
Pig. 13.5-1

3 7

8,

N Update of plant procedures

Pages 1.2-19, 1.2-33, 1.2-39 SN

Pages 1.12-14, 1.12-15

Design update for plant electrical
systems

Design update for diesel generators

Table 1.3-9 pages 8 and
10 of 10

SN Design update of table 1.3-9 data

Table l. 7-1 pages 18, 19, 19a SN
and 20 through 54 of 60

Table 1.8-1 pages 5, 31, 33 SN

89 and 89a of 169

Design update to agree with current
plant arrangement

Clarification of Regulatory Guide
positions

Table 1.9-1 page 6 of 11,
Attach 1.9-52, 1.9-61

page 2 of 4

Table 2.1-1

Table 3.2-1 pages 13 and
15 of 26

SN ~

SN

SN

Design update of electrical components

Clarification update of table

Clarification of construction
details

Table 3.4-7

Page 3.5-19a
Table 3.5-21, 3.5-22

SN

SN

Confirmation of waterstop specification
requirements

Update design of tornado missile
protection for diesel generator exhaust
penetrations and clarification of valve
enclosure

Page 3.6A-37
Table 3.4-7,

3.6A-1 pages 1, 3 and 4 of 5,
3.6A-28 page 2 of 8, 3.6A-34

Update based on current plant design

Amendment. 23
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Change
Code~Pa es

page 3 of 18, 3.6A-41 page 2
of 4, 3.6A-44 page 7 and 8
of 28

Pages 3.6B-3, 3.6B-21,
3.7B-3, 3.7B-7, 3.7B-8,
3.7B-13, 3.7B"14, 3.7B-15,
3.7B-17, 3.7B-18, 3.7B-22,
3.7B-231 11.1-15

Table 3.2-1 pages 1, 2, 3, 8,
9 and 13a of -26,
3.2-2, 3.2-3, 3.7B-1

Fig. 3.6B-1, 3.7B-3

SN Update based on current plant design

Pages 3.7A-2, 3.7A-3, 3.7A-5, SN

3.7A-6, 3.7A-7a, 3.7A-8,
3 7A 19) 3 7A 23) 3 7A 25)
3.8"37, 3.9A-5, 3.9A-14

Corrections based on current plant design

Page 3.8-65 SN Clarification of the design of
dolosse used in revetment ditch

Pages 3.8-67, 3.8-71

Pages 3A-iv, 3A-2, 3A-33,
Table 3A.32-1, 3A.32-2

Pages 3A.31-1, 3A.31-2

Pages 3.7A-29, 3.7A-SC',
3.7A-32

Fig. 3.7A-18) 3.7A-21)
3.7A-22, 3.7A-23, 3.7A-24)
3.7A-25) 3.7A-26) 3.7A-32

Pages 3.9A-2, 3.9A-2a,
3.9A-24, 3.9A-24a

Pages 3.9A-20, 3.9A-21,
3.9A"2lb

SN

SN

SN

Design update and revision to agree with
design specification for threadbar and
reinforcing steel

Design update for trunnion diameter
to pipe diameter

Addition of SNUFFE computer program

To agree with equipment physical location

Update various building acceleration
profiles to the designed values

Design update of code and specification
requirements

'esign clarification based on specification
documents for valve accelerations

Page 3.9A-25 SN

Table 3.9B-2u pages 1, 2 and SN
30f3

Design update of snubber test results

Design update of new loads

Pages 3.9A-24, 3.9B-8,
3.9B-15, 3.9B-16, 3.9B-20~~

~

~~

~

Amendment 23
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~Pa as
Change

Code

Pages 3B-6, 6.2-2a, 6.2-6, SN

~

~

~ ~

6.2-15, 6.2"16, 6.2-35,
6A.4"5, 6A.4-24a

Table 3B-2, 3B-9, 3B-10,
6.2-3 page 1 of 2, 6.2-51

Fig. 6.2-33 sheets 1 through
8 of 8, 6.2-54, 6.2-56 sheets
2 through 10 of 10, 6.2-60,
6.2-71a, 6.2-71b

Design update based on revised
calculations and design changes

Table 4.4-8

Pages 5.2-"31, 5.2-32, 5.2-37, SN
5.2-38

Update of sensor locations to be
consistent with 'design specification

Design 'update of building monitors

Pages 5.2-33a, 5.3-2
5.3-177 5.3-197 5.4-107
5.4-11, 5.4-12, 5.4-14,
5.4-367 5.4-37, 5.4-41

Tables 5.2-1 page 1 of 8,
5.2-5 pages 2 and 6 of 6,
5.4-2

Fig. 5.2-4,
5.4-2 sheets 1 and 2 of 2,
5.4-9 sheets 1 and 2 of 2,
5.4-13 sheets 1 and 2 of 2,
5.4-16,
5.4-17 sheet 2 of 3
5.4-18, 5.4-19

Page 5.4-4
Table 3.2-4 page 2 of 2

SN

SN

Corrections based on current plant design

To identify compliance with ASME III code
requirements for the recirculation piping
system

Page 5.4-22

Table 5.2-1 pages 2, 3, 6, SN
6a, 6b, 8al and 8b of 8

Update of RCIC turbine electronic
trip design

Update of Code Cases Nos. 1644-2,
1644-3, 1644-5 and 1644-6 including
N-318 (Note: N-318 updated to
Regulatory Guide 1.84, Revision 22)

Pages 5.4-22, 5.4-25,
5.4-29

Fig. (See Attachment A)

Pages 5.4-36, 5.4-37,
5.4-37a, 5.4-38, 5.4-38a,
5.4-39, 5.4-41

Amendment 23
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~Pa ee
Change

Code

Pages 6.2-2a, 6.2-3, 6.2-5, SN
6.2-8, 6.2-9, 6.2"15, 6.2-37,
6.2-38, 6.2-43a, 6.2-44,
6 '-47, 6.2-48, 6.2-57d,
6.2-62a, 6.2-86, 6.2-86a,
6 3 6) 6 3 8c) 6 5 9) 6A 1 5)
6A.2-9, 6A.2-11, 6A.2-14,
6A.3-19, 6A.4-2, 6A.4-4,
6A.4-24, 6A.4-24a, 6A.9-12,
6B-3) 6B-4) 6B-6, 6B-7

Table 6.2-3 page 2 of 2,
6.2-52,
6A.2-2 pages 1 and 2 of 2,
6A.2-3 page 2 of 3
6A.4"14) 6A.9-1

Page 6.2-6a SN
t

Update based on current plant design

Clarification of test results for the
vacuum breakers mounted in piping that
connects the drywell and suppression
chamber

Pages 6.2-46a,
7.3-18

e

Pages 6.2-47, 6.2-6la

Pages 6.2-57, 6.2-57a,~~

6. 2-57c
Fig. 6.2-76, 6.2-77

Pages 6.2-83, 6.2-84
Fig. 6.2-72a, 6.2-72b,

6.2-73a

SN

SN

Update based on fission product removal
clarification for BMR plant

Design update for residual heat removal
pump

Design update of containment heat rates

Design update for hydrogen recombiner
and containment leakage monitoring text
and/or PSIDs

Pages 6.3-8a, 6.3-8b, 6.3-8c, SN
6.'3-12, 6.3-14, 6.3-14a,
6.3"15, 6.3-16, 6.3-17)
6.3-20a

Table 6.1-2 pages 1 and 2 of 2

Pages 6.4-3, 9.4-2, 9.4-4, SN
9.4-10

Design update based on current plant
design

Design update for control building HVAC
text

Pages 6.5-6, 6.5-7
Fig. 9.4"8k, 9.4-81

SN Design update for standsy gas treatment
text and PSIDs

Table 6.2-56 pages 1, 2, 3, SN

4, 5, 6, 7, 8, 9, 10, 11,
12) 13) 14) 16) 17) 18) 22
and 23 of 24

Amendment 23
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)~ceo
Change

Code Descri tion

Fig. 6.2-70 sheets 42 of 43 SN

Table 6.2-56 pages 7 and 20
of 24

Design update for traversing incore
probe for leak testing"

Pages 6A.2-12, 6A.7-5,
6A.7-6, 6A.7-7

Table 6A.4-7 page 2 of 2,
6A.5-1, 6A.5-2 pages 1

and 2 of 2,
6A.5-3, 6A.5-4 page 1 of 2,
6A.5-6 page 1 of 2,
6A.6-1 page 1 of 2,
6A.6-2 pages 1 and 2 of 2,
6A.7-2

Fig. 6A.2-23, 6A.2-27)
6A.5-12, 6A.5-26 through
6A.5-31,
6A.5-33, 6A.5-34)
6A.5-37 through 6A.5-43

SN Design update of section for Design
Assessment Report for hydrodynamic loads

Table 6A.9-3, 6A.9-4, 6A.9-5, SN
6A.9-6

Fig. 6A.9-1, 6A.9-2, 6A.9-3

Design update to comply with final
stress analysis including editorial
corrections

FSAR T.ogic Diagrams
Figures (See Attachment B)

Pages 7-ii, 7.3-4, 7.7-27,
7.7-29, 9.1-18, 9.1-41,
9.1-42) 9.1-43

Pages 7.1-2, 7.2-1, 7.3-3,
7.3-12, 7.3-29, 7.3-31)
7.4-3, 7.4-13, 7.4-14,
7.4-15) 7.4-21) 7.4-22,
7.4-23

Table 7.1-2 page 1 of 3,
7.3 1) 7 ' 2) 7 ' 3)
7.3-4, 7.3-5 pages 1 and
2 of 2,
7.3-6, 7.3-7, 7.4-1,
8.3-10

SN

SN

Design update of listed logic diagrams

Design update of high pressure core
spray pump and refueling operation
changes

Update based on current plant design

Pages 7. 2-12, 7 ..5- 6, 7 . 6-1 2 SN
Table 7.3-8, 7.5-1 page 3 of

14

Corrections incorporated based on current
plant design

Amendment 23
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~Ps as
Change

Code Descri tion

Pages 7.3-16, 7.3-17, 7.3-24, SN

7.3"25, 7 '-8, 7.4-11, 7.4-12,
7.4-13, 7.5-6, 7.5"7, 7.6-9)
9.3"10

Table 7.3-2

Design update of various systems to
agree with plant arrangements

Pages 8.1-2, 8.1"6, 8.2-2, SN

8.2-4, 8.2-6, 8.2-10,
8.2-12) 8.2-14, 8.2-15)
8.2-16, 8.2-18, 8.2-19,
8.2-20) 8.2-21, 8.2-22)
8.2-23, 8.3-4, 8.3-6,
8.3-7, 8.3-9a, 8.3"10,
8.3-12, 8.3-21, 8.3-30,
8.3-33) 8.3-34, 8.3-39)
8.3-43, 8.3-44, 8.3"46,
8.3-49a, 8.3-60

Tables 8.3-1 pages I, 6, 7,
9 through 12 of 19,
8.3-4 pages 3 and 37 of 60

Fig. 8.2-1
8.3-6 sheets 4 through 26 of 28

Pages 8.3-12, 8 '-18a,
8.3-18b, 8.3-20, 8.3-28,
8.3-29) 8.3-30, 8.3-31)
8.3-49) 8.3-51, 8.3-55)
8.3-58, 8.3-63, 8.3-64,
8.3-70

Table 8.3-1 pages I through SN
14 and 16 through 19 of 19
8.3-2 pages I, 2, 4 through
15, 16 and 18 of 18,
8.3-5) 8.3-6) 8.3-8) 8.3-9)
8.3-11, 8.3-12, 8.3-13

Fig. 8.3"I) 8.3-2, 8.3-3
sheets I and 2 of 2,
8.3-4) 8.3-5) 8.3-9

Update based on current plant design
and update of Regulatory Guide positions

Design update for electrical components

Design update to agree with plant design

'age

9.1-11 SN Revision to loss of pool level in reactor
cavity

Fig. 9.1-5a through 9.1-5d SN

Pages 9.2-3, 9.2-6, 9.2-7, SN
9.2-7a, 9.2-8, 9.2-19,
9.2-28 9.2-44, 9.2"45

Design update for spent fuel pool cooling
and cleanup PSIDs

Design update consisting of the
following:

Amendment, 23
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~Pa ea

Table 9.2-1 page 1 of 2,
9.2-2 pages 1 and 2 of 2,
9.2-4 page 1 of 2

Fig. 9.2-11 through 9.2-13,
9.3-9f

Change
Code

diesel Generators (D-G) Divisions I,
II, and III design

Service water supplies to Division III
D-G

High pressure core spray pump room
unit cooler isolation

Update of tankage and pump capacities
Update of intake structures, tunnels

and diffuser and screenwell layout
Editorial changes

Pages 9.2-11, 9.2-13, 9.2-14, SN

9.2-17, 9.4-3, 9.4-4, 9.4-7,
9.4-8, 9.4-45 through 9.4-58,
9.4-58a, 9.4-58b,,9.4-59,
9.4-60

Table 9.2-3 pages 1 and 2 of 2,
9.2-4 pages 1 and 2 of 2,
9.4-6,
9.4-7 pages 1 and 2 of 2,
9.4-8 pages 1 through 5 of 5,
9.4-9)
9.4-10 pages 1 and 2 of 2

Fig. 9.2-1a through 9.2-1h,
9.2-lj through 9.2-1n,
9.2-lp, 9.2-lq) 9.2-3a through
9.2-3g

Design update of PBIDs and/or text for:

~Service water
~Reactor building closed loop cooling

water
~Miscellaneous HVAC

Page 9.2-50
Fig. 9.2-19a through 9."2-19f

Pages 9.3-1 through 9.3-4,
9.3-6 through 9.3-lla,
9.3-1lg, 9.3-13, 9.3-31

Table 9.3-2 page 2 of 2

Pages 9.4-15, 9.4-28,
9.4"30) 9.4-36, 9.4-65)
9.4-72

Table 9.4-1 page 1 of 3,
9.4"3 page 3 of ll

Fig. 9.4-8a through 9.4-8h,
9..4-8j, 9.4-8k, 9.4-8e

Fig. 9.4-15a

SN

SN

Design update of turbine building closed
loop cooling text and PGIDs

Update based on current plant design

Design update to agree with current
plant design

Design update of diesel generator
building HVAC PMD

Amendment 23
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~Pe ee
Change

Code

Pages 9.5-2, 9.5-9, 9.5-18, SN

9.5-19, 9.5-20a, 9.5-21,
9.5-22, 9.5-22a, 9.5-23,
9.5-24, 9.5-39, 9.5-40

Table 9.5-1 pages 5, 6 and
8 of 9,
9.5-2 page 3 of 8

Update to agree with plant design, and
technical specification

Page 9.5-25 SN Design update for diesel generator day
tanks to as-built conditions

Pages 9.5 "53, 9.5-5S, 9.5-59 SN
and 9.5-61
Table 9.5-1 pages 5, 6, and
8of 9
9.5-2 page 3 of 8

Fig. 9.5-2a, 9.5-2b

Corrections based on current plant design
including updating the logic diagrams for
cooling water system for Division III
diesel generator and auxiliary boiler
system

Design update of fire protection foam
PSIDs

Fig. 9.5-3a

Fig. 9.5-4a

SN

SN

Design update of fire protection C02 PAID

Design update of fire protection halon
PAID

~

~~

Pages 9A..2-3, 9A.2-6,
9A.2-7, 9A.3-13, 9A.3-26,
9A 3 28) 9A 3 43) 9A 3 46)
9A.3-51, 9A.3"60

Table 9B.8-2 page 33 of 38

Fig. 10.1-3a through 10.1-3h,'N
10.1-3j ) 10.1-3k

Pages 10.2-8, 10.3-3, 10.3-5, SN
10.4-3

Update based on current plant design
and as-built conditions

Update of PGIDs to present design

Update based on current plant design

Pages 11.2-1, 11.2-3, 11.2-6, SN
11.2-8, 11.2-9 through
11.2-15, 11.2-17) 11.3-2,
11.3-2a, 11.3-3, 11.3-4,
11.3-6, 11.3-7," 11.4-3a,
11.4-4, 11.4-S, 11.5-1
through 11.5-12, 11.5-12a,
11.5-13) 11.5-14

Table 11.1-2, 11.4-4
page 1 of 2,
11.5-1 pages 1 and 2 of 2

Design update of text and/or PRIDs for:

+Radioactive liquid waste
~Radioactive solid waste
~Offgas
Radiation monitors

Amendment 23

3628-1217718-HC2

SIC-14 December 1985



0



Nine Mile Point Unit 2 FSAR

Plea
Fig.,ll.2)a through 11.2-lh,

11.2)j through 11.2-)m,
11.3-la through 11.3-1c,
11 '-la through 11.4-1h

Fig. )).5-4, 11.5=7

Page 12.2-5

Change
Code

SN

SN

Descri tion

Design update to reflect current design

Design udpate of startup sources

Table 12.3-2 pages 1, 2, and SN

3of3
Fig. )2.3-1 through 12.3-66

Design update to current design

Pages 15.2-16, 15.6-14,
15.6-15, 15.7"3,
15.7-10

Table 15.6-6 page 2 of 2

Pages 15.6-8, 15.6-11,
15 6 12CP 15 6 13> 15 6 )4>
15.7"13

Table 15.6-13 pages 9 andll of ll
15.6-14, 15.6-15a,
15.6-15b, 15.6-16a,
15.6-16b,
15.7-8 page 1 of 2,
15.7-9 pages 1 and 2 of 2,
15.7-)6 page 1 of 2,
15.7-17

Table 1.9-1 page 5 of 11,
Attach ).9-47

Pages ).)0-62, 1.10-64c,
1.10-64d, 1.10-64m, 1.10-64n

SN

SS

SS

Update based on current plant design and
analysis

Update based on current plant design
and as-built conditions

Revised design to conform with contain-
ment isolation requirements

Update sample system to reflect design

Pages 1.10-73a, 1.10-73b,
1.10-73d, 1.10-73e, 1.10-73g,
1.10-73k

k

Page 2.2-6
Table 2.2-7, 2.'2-8

Pages 2.3-6, 2.3-33,
2.3"39, 2.3-40, 2.3"43,
2.3-46, 2.3-47, 2.3-51

SS

SS

SS

Update of containment dependability
study

Update of control room habitability

To update meteorological data text and
tables to agree with latest information

Amendment 23
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Pres
Table 2F-1 pages 1, 2 and

4 of 4,
2F-2a, b, c,
2F"3,
2F-6 pages 4 through 12
of 12,
2F-8, 2F-ll pages 3 through
9of9,
2G-6, 2G-7) 2G-7A, 2G"8

Change
Code

Pages 2.4-4, 2.4-4a, 2.4-5, SS
2.4-6, 2.4-16

Table 2.4-3
Fig. 2.4"1

Update of probable maximum pz'ecipitation
and analyses

Pages 2.4-6, 2.5-194
Fig. 2.4-1, 2.5-128,

2.5-209

SS Update of flood control berm

Pages 2.5-171, 2.5-171a SS Reactor dewatering system design change
due to constructability

Pages 3.8-26, 3.8-39, 3.8-50 SS
Table 3.8-15

Update of containment test requirements

~~

Page 3.8"73
Table 3.9A-15 page 2 of 2

Pages 7.3-2, ?.3-5, 7.3-6

SS

SS

Clarification of inspection welding
acceptance and procedures

Update of automatic depressurization
system logic based on NUREG 0737-
TMI Item II.K.3.18

Pages 8.3-50, 8.3-50a, 8.3-51, SS
8.3-52, 8.3-52a

To update electrical separation to
current plant design (Letter NMP2L 0588
dated 12/10/85)

Page 9.1-8a
Fig. 9.1-3, 9.1-4

Fig. 9.5-42

Pages 9A.3-6, 9A.3-7,
9A.3"8, 9A.3-16,9A.3-17,
9A.3-18, 9A.3-20

Table 9A.3-16
Fig. 9A.3-16

Page 9A.3-23

SS

SS

SS

Design of spent fuel storage racks
relative to installation tolerances

Update of diesel generator cooling water

Update of plant design for fire protection

Revision of cable trays based on
Appendix 2 audit

Amendment. 23
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~Pa es

Page 9A.3-55

Table 9A.3-1, 9A.3"2,
9A.3-3,,9A.3-4, 9A.3-5,
9A.3-6) 9A.3-7, 9A.3-8,
9A.3-9, 9A.3-10, 9A.3-11,
9A.3-12 and 9A.3-41

Change
Code

SS

SS

Descri tion

Update of fire protection/detection
based on Appendix R audit

Design update of fire protection and
penetration, seals position

Fig. 9A.3-1, 9A.3-2, 9A.3-3, SS

9A.3-4) 9A.3"5, 9A.3-6,
9A.3-7, 9A.3-8, 9A.3-9,
9A.3-10, 9A.3-11, 9A.3-12,
9A.3-13

Update of fire protection arrangement

Pages 9B-i, 9B-ii, 9B-iii,
9B.1"1, 9B.3-1, 9B.5-5,
9B.6-3, 9B.7-1, 9B.8-1,
9B.12-1

Table 9B.6-1 pages 2 through
6 of 6,
9B.6-3 pages 1, 3 and 7 of 9,
9B.8-2 pages 29, 29a through
29f of 38,
9B.8-1 pages 1, 7, 26 through
29, 34, 36 through 50, 53
through 55, 58 through 61,
66, 67, 71, 72, 74 and
75 of 75,
9B ~ 8-2 pages 1, 19, 20, 21,
27, 28, 29 through 29f, 33,
34, 35, 36 and 38 of 38,
9B.8-3 pages 1 througn 18
of 18

SS To incorporate design changes meeting
the requirements of Appendix R

Amendment 23

3628-1217718-HC2

SIC-17 'ecember 1985





Nine Sile Point Unit 2 FSAR

Attachment A

FSAR NSSS PRIDs, Process and Control Diagrams

~

~

FSAR
F~i. No.

4.6-5
4.6-7

Sheet(s)

1 through 3
1 and 2

5.1-2

5.4-2
5.4-9
5.4-10
5.4-13
5.4-14
5.4-16
5.4-17
5.4-18
5.4»19

6.3-1
6.3-2
6.3-6
6.3-7

1 through 3

1 and 2
1 and 2
1 and 2
1 and 2
1 through 3
1

3
1

1

1 and 2
1

1

1

7 ~ 2 1

7.6-1

7.7-8

9.3"17

IIB.3-1

1 through 5

1 and 2

1 through 35

1 and 2

Amendment 23

3628-1217718-HC2

SIC"18 December 1985





Nine Mile Point Unit 2 FSAR

Attachaent B

FSAR Logic Diagrams

~ ~

FSAR
~Fi . No.

6.2"38
6.2"72k

6.5-1

7. 3-10

8. 3-6

9.1-6

9.2-2
9.2-4
9.2-7
9.2-18'.2-20

9. 3-2
9.3-4
9.3-6
9.3"7
9.3-8
9-3-13
9.3-14
9.3-15
9.3-16

9.4-4
9.4-5
9.4-6
9.4-7
9.4-9
o 4 ll
9.4-13
9.4-14
9.4-16
9.4-17
9.4-18
9.4"19
9.4-20
9.4-21
9.4-23

9.5-41
9.5"53

Bhooo(o)

1 through 12

1 through 5

1 through 8

1 and 2

1 through 28

1 through 8

1 through 20
1 through 9

1 through 13
1 through 4

1 through 5

1 through 10

1 and 2
1 through 4

1 through 6

1 through 3

1 through 10
- 1 through 3

1

1 through 7

1 through 9

1 through 7

1 through 7

1 through 13
1 through 19

1 through 5
1 through 12

1 through 3
1 through 6

1 through 10
1 and 2
1 through 3
1 through 5
1 and 2
1 through 5

1 through ll
1 through 5

FSAR
F~i. No.

10. 4-1
10.4-3
10.4-8
10.4"9
10.4-10
10.4-11
10.4-12
10.4-13

Sheet(s)

1 through 5
1 through 6 '

.through 6.
1 through 9

1 through 22
1 through 8

1 through 7

1 through 8

Amendment 23

3628-.1217718-HC2

SIC"19 December 1985
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NINE MILE POINT NUCLEAR STATION UNIT 2
NIAGARA MOHAWK POWER CORPORATION

FSAR AMENDMENT RECEIPT ACKNOWLEDGEMENT

I acknowledge receipt of:

Amendment 23

My copy has been updated, and superseded pages have been removed and
destroyed.

Set Reassi nment and/or Set Holder Chan e of Address
(if necessary)

Please reassign this manual to, and/or change my address as follows:

Please furnish all requested information and return to:

A. L. Monahan
Stone 6 Webster Engineering Corporation
3 Executive Campus
P.O. Box 5200
Cherry Hill, NJ 08034

Name of set holder

Company

Set No.

Signature Date
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Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

The following instructions are for the insertion of the current amendment
into the Nine Mile Point Unit 2 FSAR.

Remove pages, tables, and/or figures listed in the REMOVE column and re-
place them with the pages, tables, and/or figures listed in the INSERT

column. Dashes (---) in either column indicate no action required.

Vertical bars have been placed in the margins of inserted pages and ta-
bles to indicate revision locations.

Amendment 23 FII-1 December 1985



I

» ~



Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLTE 1

R~.move Insert

1-vii/viii
1-ix/x

1 1-3/-

1.2-33/33a
1.2-39/40
F 1.2-2
F 1.2-15 (1 through 3 of 3)
F 1.2-17 (1, 5 and 6 of 6)
F 1.2-18
F 1.2-29 (3 of 3)
F 1.2-32 (1 and 3 of 3)
F 1.2-35
F 1.2-40

T 1.3-8 (2 of 2)
T 1.3-9 (8 of 10)
T l.3"9 (10 of 10)

T 1.4-1 (2 of 2)

1-vii/viii
1-ix/x

1.1-3/"

1.2-33/33a
1.2-39/40
F 1.2-2
F 1.2-15 (1 through 3 of 3)
F 1.2-17 (1, 5 and 6 of 6)
F 1.2-18
F 1.2-29 (3 of 3)
F 1.2-32 (1 and 3 of 3)
F 1.2-35
F 1.2-40

T 1.3-8 (2 of 2)
T 1.3-9 (8 of 10)
T 1.3-9 (10 of 10)
T 1.3-9 (10a of 10)

T 1.4-1 (2 of 2)

1.7-1/-
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1

T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1

(24 of 60)
(25 of 60)
(26 of 60)
(27 of 60)
(28 of 60)
(29 of 60)
(30 of 60)
(31 of 60)
(32 of 60)
(33 of 60)

(1 of 60)
(2 of 60)
(3 of 60)
(18 of 60)
(19 of 60)
(19a of 60)
(20 of 60)
(21 of 60)
(22 of 60)
(23 of 60)

F 7-1/-
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7"1
T 1.7-1
T 1.7-1

(1 of 60)
(2 of 60)
(3 of 60)
(18 of 60)
(19 of 60)
(19a of 60)
(20 of 60)
(21 of 60)
(22 of 60)
(23 of 60)
(23a of 60)
(24 of 60)
(25 of 60)
(26 of 60)
(27 of 60)
(28 of 60)
(29 of 60)
(30 of 60)
(31 of 60)
(32 of 60)
(33 of 60)

Amendment 23 FII-2 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 1 (Cont)

Remove

T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1 ~ 7-1

T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1

(34 of 60)
(35 of 60)
(36 of 60)
(37 of 60)
(38 of 60)
(39 of 60)
(40 of 60)
(41 of 60)
(42 of 60)
(43 of 60)
(44 of 60)

(45 of 60)
(46 of 60)
(47 of 60)
(48 of 60)
(49 of 60)
(50 of 60)
(51 of 60)
(52 of 60)
(53 of 60)

T 1.7-1 (54 of 60)
T 1.7-1 (57 of 60)

T 1.7-1
T 1.7-1
T 1.7-1

(58 of 60)
(58a of 60)
(59 of 60)

F 1.7-1 through 5 of 5)

T 1.7-1 (60 of 60)
T 1.7-1 (60a of 60)
T 1.7"1 (60b of 60)

Insert

T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1

, T 1.7-1
T 1.7-1
T 1.7-1
T 1.7"1

' 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7"1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
T 1.7-1
F 1.7-1

(34 of 60)
(35 of 60)
(36 of 60)
(37 of 60)
(38 of 60)
(39 of 60)
(40 of 60)
(41 of 60)
(42 of 60)
(43 of 60)
(44 of 60)
(44a of 60)
(45 of 60)
(46 of 60)
(47 of 60)
(48 of 60)
(49 of 60)
(50 of 60)
(51 of 60)
(52 of 60)
(53 of 60)
(53a of 60)
(54 of 60)
(57 of 60)
(57a of 60)
(58 of 60)
(58a of 60)
(59 of 60)
(59a of 60)
(60 of 60)
(60a of 60)
(60b of 60)
(60c of 60)
(1 through 5 of 5)

Amendment, 23 FII-3 December 1985
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Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 2

Remove

T 1.8-1 (5 of 169)
T 1.8-1 (31 of 169)

T 1.8-1 (33 of 169)
T 1.8-1 (89 of 169)
T 1.8-1 (89a of 169)
T 1.8-1 (169 of 169)

T 1.9-1 (5 and 6 of ll)
Att 1.9-47
Att 1.9-51
Att 1.9-52
Att 1.9-61 (2 of 4)

1.10-3/3a
1.10-7/8
1.10-11/12
1.10-17/18
1.10-25/26
1.10-27/28

1.10-29/30
1.10-30a/30b
1.10-33b/34
1.10-35b/36
1.10-37/38
1.10-47/47a
1.10-47b/48
1.10-55/56
1.10-61/62
1.10-64c/64d
1.10-64m/64n
F II.B.3-1 (1 and 2 of 2)
1.10-65/66
1.10-69/69a
1.10-69b/69c

1.10-73/73a

1.10-73b/73c
1.10-73d/73e
1.10-73f/73g
1.10-73j/73ja
1.10-73jb/73k
1.10-73n/74
1.10-75/76

Insert

T 1.8-1 (5 of 169)
T 1.8-1 (31 of 169)
T 1.8-1 (3la of 169)
T 1.8-1 (33 of 169)
T 1.8-1 (89 of 169)
T 1.8-1 (89a of 169)
T 1.8-1 (169 of 169)

T 1.9-1 (5 and 6 of 11)
Att 1.9-47
Att 1.9-51
Att 1.9-52
Att 1.9-61 (2 of 4)

1.10-3/3a
1.10-7/8
1.10-11/12
1.10"17/18
1.10-25/26
1.10-27/27a
1;10-27b/28
1.10-29/30
1.10-30a/30b
1.10-33b/34
1.10-35b/36
1.10-37/38
1.10-47/47a
1.10-47b/48
1.10-55/56
1.10-61/62
1.10-64c/64d
1.10-64m/64n
F II.B.3-1 (1 and 2 of 2)
1.10-65/66
1.10-69/69a
1.10-69b/69b.l
1.10-69b.2/69c
1.10-73/73a
1.10-73al/73a2
1.10-73b/73c
1.10-73d/73e
1.10-73f/73g
1.10-73j/73ja
1.10-73jb/73k
1.10-73n/74
1.10-75/76

Amendment 23 FII-4 December 1985





Nine Mile Point Unit 2 FSAR

. INSERTION INSTRUCTIONS

VOLUME 2 (Cont)

Remove

1.10-81/82
1.10-85/85a

1.10-85f/85g
1.10-85h/86
1.10-87/88
1.10-89/90
1.10-95/96
1.10-97/98
1.10-107/108
1.10-109/110
1.10"111/112
1.10-113/114
1.10-115/116
1.10-117/118
1.10-119/120

1.12-13/14
1.12-15/16

Insert

1.10-81/82
1.10-85/85.1
1 ~ 10-85.2/85a
1.10-85al/85a2
1.10-85f/85g
1.10-85h/86
1.10"87/88
1.10-89/90
1.10-95/96
1.10-97/98
1.10-107/108
1.10-109/110
1.10-111/112
1.10-113/114
1.10-115/116
1.10-117/118
1.10-119/120

1.12-13/14
1.12-15/16

Amendment 23 FII-5 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 3

Remove

2-iii/iv
T 2.1-1

2.2-5b/6
T 2.2 7

T 2.2-8

Insert

2-iii/iv
T 2.1-1

2.2-5b/6
T 2.2-7
T 2.2-8

2.,3-5b/6
2.3-33/34

2.3-39/40
2.3-43/44
2 '-45/46
2.3-47/48
2.3-51/52

2,4-3b/4
2.4-4a/4b
2.4-5/6

2.4-15/16

2.4-47/38
T 2.4-3
F 2.4-1

2.5-171/171a

2.3-5b/6
2.3-33/33a
2.3-33b/34
2.3-39/40
2.3"43/44
2.3-45/46
2.3-47/48
2.3-51/51a
2.3-51b/52

2.4-3b/4
2.4-4a/4b
2.4-5/5a
2.4-5b/6
2.4-15/16
2.4-16a/16b
2.4-37/38
T 2.4-3
F 2.4-1

2.5-171/17la

Amendment 23 FII-6 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 4

Remove Insert

F 2.5-128
F 2.5-209

F 2.5-128
F 2.5-209

Amendment 23 FII-7 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 6

Remove

2F-i/ii

T 2F-1 (1 and 2 of 2)

T 2F-3
T 2F-6 (4 of 12)
T 2F-6 (6 through 12 of 12)
T 2F-8
T 2F-ll,(3 through 9 of 9)

2G-i/-

T 2G-6
T 2G-7

T 2G-8

Insert

2F-i/ia
2F-ib/ii

T 2F-1 (1 through 3 of 3)
T 2F-2a (1 and 2 of 2)
T 2F-2b
T 2F-2c (1 and 2 of 2)
T 2F-3
T 2F-6 (4 of 12)
T 2F-6 (6 through 12 of 12)
T 2F-8
T 2F-ll (3 through 9 of 9)

2G-i/-

T 2G-6
T 2G-7
T 2G-7a
T 2G-8

Amendment 23 FII-8 December 1985
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Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 8

Remove

3-xiii/xiv
3-xxxiiib/xxxiv
3-xxxiva/xxxivb

Insert

3-xiii/xiv
3-xxxiiib/xxxiv
3-xxxiva/xxxivb

T 3.2-1
T 3.2-1
T 3.2-1
T 3.2-1
T 3.2-1
T 3.2-1
T 3 ~ 2 3
T 3.2-4

(1 through 3 of 26)
(8 of 26)
(13 and 13a of 26)
(15 of 26)
(22 of 26)
(26d of 26)

(2 of 2)

T 3.2-1
T 3.2 1

T 3.2-1
T 3.2 1

T 3.2-1
T 3.2 1

T3e23
T 3.2-4

(1 through 3 of 26)
(8 of 26)
(13 and 13a of 26)
(15 of 26)
(22 of 26)
(26d of 26)

(2 of 2)

3.4-1b/2
3.4-3b/4
T 3.4-1 (1 of 2)
T 3.4-7

3.4"1b/2
3.4-3b/4
T 3.4"1 (1 of 2)
T 3.4-7

Amendment 23 FII-9 December 1985





Nine Nile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

VODR1E 9

Insert

3.5-19/19a
T 3.5"21
T 3.5-22 (1 of 1)

3.6A-37/38
T 3.6A-1 (1, 3, and 4 of 5)
T 3.6A-28 (2 of Ql P~ f
T 3.6A-34 (3 of 18)
T 3.6A-41 (2 of 4)
T 3.6A-44 (7 and 8 of 28)

3.5-19/19a
T 3.5"21
T 3.5-22 (1 and 2 of 2)

3.6A-37/38
T 3.6A-1 (1, 3, and 4 of 5)
T 3.6A-28 (2 of 2'Mg'

3.6A-34 (3 of 18)
T 3.6A-41 (2 of 4)
T 3.6A-44 (7 and 8 of 28)

Amendment 23 FII"10 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS .

VOIRiE 10

Remove

3.6B-3/4
3.6B-21/-

3.7A-1/2
3.7A-3/3a
3.7A-5/5a
3.7A-5b/6
3.7A-7/7a
3.7A-7b/8
3.7A-19/20
3 'A-23/24
3.7A-25/26
3.7A-29/30
3 7A-31/32
F 3.7A-18
F 3.7A-21
F 3.7A-22
F 3.7A-23
F 3.7A-24
F 3.7A-25
F 3.7A-26
F 3.7A-32

3.7B"3/4
3.7B-7/8
3.7B-13/14
3.7B-15/16
3.7B-21/22
3.7B-23/24
T 3.7B-l

3.8-1/2
3.8-25d/26

3.8-37/38
3.8-39/40
3.8-43/43a
3.8-49/50
3.8-65/65a
3.8-67/68
3.8-71/7la

Insert

3.6B-3/4
3.6B-21/-

3.7A-1/2
3.7A-3/3a
3.7A-5/5a
3.7A-5b/6
3.7A-7/7a
3.7A-7b/8
3.7A-19/20
3.7A-23/24
3.7A-25/26
3.7A-29/30
3.7A-31/32
F 3.7A-18
F 3.7A-21
F 3.7A-22
F 3.7A-23
F 3.7A-24
F 3.7A-25
F 3.7A-26
F 3.7A-32

3.7B-3/4
3.7B-7/8
3.7B-13/14
3.7B-15/16
3.7B-21/22
3.7B-23/24
T 3.7B-1

3.8-1/2
3.8-25d/26
3.8-26a/26b
3.8-37/38
3.8-39/40
3.8-43/43a
3.8-49/50
3.8-65/65a
3.8-67/68
3.8-71/7la

Amendment 23 FII-11 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLE1E 10 (Cont)

Remove

3.8-73/73a
3.8-73b/74
3.8-77/78
T 3.8-1 (1, 2, and 6 of 6)
T 3.8-10 (2 and 3 of 3)
T 3.8-11 (2 and 3 of 3)
T 3.8-12 (3 of 4)
T 3.8-13

Insert

3.8-73/73a
3.8-73b/74
3.8-77/78
T 3.8-1 (1,
T 3.8-10 (2
T 3.8-11 (2
T 3.8-12 (3
T 3.8-13
T 3.8-15 (1

2, and 6 of 6)
and 3 of 3)
and 3 of 3)
of 4)

and 2 of 2)

Amendment 23 FII-12 December 1985





Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOIUl'|E 12

Remove Insert

3A-iii/iv
3A-vii/vii

3A-1/2

T 3A.l-l

3A.18-1/la

3A-iii/iv
3A-vii/viii

3A-1/2

T 3A.l-l

3A.18-1/la

3A.32-1/2

3B-iii/iv
3B-v/vi

3B-1/2
3B-3/4
3B-5/6
T 3B"1 (2 of 2)
T 3B-2
T 3B-9
T 3B-10

T 4.4-8

4.6-8a/gb
F 4.6-5 (1 through 3 of 3)
F 4.6-7 (1 and 2 of 2)

3A.33-1/2
T 3A.33-1
T 3A.33"2

3B-iii/iv
3B-v/vi

3B-1/2
3B-3/4
3B-5/6
T 3B-1 (2 of 2)
T 3B-2
T 3B-9
T 3B-10

T 4.4-8

4.6-8a/8b
F 4.6-5 (1 through 3 of 3)
F 4.6-7 (1 through 3 of 3)

Amendment 23 FII-14 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLEK 13

Remove

F 5.1-2 (1 through 3 of 3)

Insert

F 5.1"2 (1 through 3 of 3)

5.2-9b/10
5.2-31/32
5.2-32a/32b
5.2-37/38

T 5.2-1 (1, 2, and 3 of 8)

T 5.2-1 (6, 6a, and 6b of 8)
T 5.2-1 (8al of 8)
T 5.2-1 (8b of 8)
T 5.2-5 (2 and 6 of 6)
T 5.2-6
F 5.2-4 (1 of 1),

5.2-9b/10
5.2-31/32
5.2-32a/32b
5.2-37/37a
5.2-37b/38
T 5.2-1 (1, 2, and 3 of 8)
T 5.2-1 (3a of 8)
T 5.2-1 (6, 6a, and 6b of 8)
T 5.2-1 (8al of 8)
T 5.2-1 (8b and 8bl of 8)
T 5.2-5 (2 and 6 of 6)
T 5.2-6
F 5.2-4 (1 and 2 of 2)

5.3-1/2
5.3-17/18
5.3-19/20

5.4-3/4

5.4-9/10
5.4-11/12
5.4-13/14
5.4-21b/22
5.4-25/26
5.4-29/30
5.4-35/36
5.4-37/37a
5.4-37b/38
5.4-38a/38b
5.4-39/40
5.4-41/42
5.4-51/5la
T 5.4-2
F 5.4-2 (1 and 2 of 2)
F 5.4-9 (1 and 2 of 2)
F 5.4-10 (1 and 2 of 2)
F 5.4-13 (1 and 2 of 2)

5.3-1/2
5.3-17/18
5.3-19/20

5.4-3/4
5.4-4a/4b
5.4-9/10
5.4-11/12
5.4-13/14
5.4-21b/22
5.4-25/26
5.4-29/30
5.4-35/36
5.4-37/37a
5.4-37b/38
5.4-38a/38b
5.4-39/40
5.4-41/42
5.4-51/51a
T 5.4-2
F 5.4-2 (1 and 2 of 2)
F 5.4-,9 (1 and 2 of 2)
F 5.4-10 (1 and 2 of 2)
F 5.4-13 (1 and 2 of 2)

"Place new page 3a of 8 ahead of existing 3a of 8.

Amendment 23 FII-15 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLTE 13 (Cont)

Remove

F 5. 4-14 (1 through 3 of 3)
F 5.4-16
F 5.4-17 (2 of 3)
F 5.4-18
F 5.4-19

T 6.1-2 (1 and 2 of 2)

Insert

F 5.4-14 (1 through 3 of 3)
F 5.4-16
F 5.4-17 (2 of 3)
F 5.4-18
F 5.4-19

T 6.1-2 (1 and 2 of 2)

Amendment 23 FII-16 December 1985





Nine Mile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

VOLUME 14

Insert

6.2-2a/2b
6.2-5/6
6.2-6a/6b
6.2-7/8
6.2-9/10
6.2-15/16
6.2-35/35a
6.2-37/37a
6.2-43/43a

6.2-47/47a
6.2-57/57a
6.2-57b/57c
6.2-57d/58
6.2-61/61a
6.2-61b/62
6.2-62a/62b
6.2-83/84

6.2-85b/86
6.2-86/86b
T 6.2-3 (1 of 2)
T 6.2-51
T 6.2-56 (1 of 24)
T 6.2-56 (3 and 4 of 24)
T 6.2-56 (6 through 10 of 24)
T 6.2-56 (16, 17 and 18 of 24)
T 6.2-56 (20 of 24)
T 6.2-56 (22 and 23 of 24)
F 6.2-33 (1 through 8 of 8)
F 6.2-38 (1 through 12 of 12)
F 6.2-54
F 6.2-56 (2 through 10 of 10)
F 6 '-60
F 6.2-70 (42 of 43)
F 6.2-71A
F 6.2-71B
F 6.2-72A
F 6.2-72B
F 6.2-72K (1 through 5 of 5)
F 6.2-73A
F 6.2-76
F 6.2-77

)
of 24)
nd 18 of 24)

24)

of 12)

of 10)

of 5)

6.2-2a/2b
6.2-5/6
6.2-6a/6b
6.2-7/8
6.2-9/10
6.2-15/16
6.2-35/35a
6.2-37/37a
6.2-43/43a
6.2-46a/46b
6.2-47/47a
6.2-57/57a
6.2-57b/57c
6.2-57d/58
6.2-61/6la
6.2-61b/62
6.2-62a/62b
6.2-83/83a
6.2-83b/84
6.2-84a/84b
6.2-85b/86
6.2-86a/86b
T 6.2-3 (1 of 2)
T 6.2-51
T 6.2-56 (1 of 24)
T 6.2-56 (3 and 4 of 24
T 6.2-56 (6 through 10
T 6.2-56 (16, 17, 17a a

T 6.2-56 (20 of 24)
T 6.2-56 (22 and 23 of
F 6.2-33 (1 of 8)
F 6.2-38 (1 through 12
F 6.2-54
F 6.2-56 (2 through 10
F 6.2-60
F 6.2-70 (42 of 43)
F 6.2-71A
F 6.2-71B
F 6.2-72A
F 6.2-72B
F 6.2-72K (1 through 5
F 6.2-73A
F 6.2-76
F 6.2-77

Amendment 23 December 1985





Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLTE 15

Remove

6.3-5/6
6.3-8a/8aa
6.3-8ab/gb
6.3-8c/8d
6.3-11/12
6.3-13/14
6.3-14a/14b
6.3-15/16
6.3-17/18
6.3-20a/20b
F 6.3-1 (1 and 2 of 2)
F 6.3-2
F 6.3-6
F 6.3-7

6.4-3/4

6.5-5/6
6.5-7/8

F 6.5-1 (1 through 8 of 8)

6B-3/4
6B-5/6
6B-7/8

7-i/ii
7-xi/xii
7.1-1/2
T 7.1-2 (1 of 3)

7.2-1/2
7.2-11/12
F 7.2-1 (1 through 4 of 4)

7.3-1/2
7.3-3/4
7.3-5/6
7.3-7/7a
7.3-9/9a
7.3-11/12
7.3-15/16
7.3-17/18
7.3-23/24

Insert

6.3-5/6
6.3-8a/gaa
6.3-8ab/gb
6.3-8c/8d
6.3-11/12
6.3"13/14
6.3-14a/14b
6.3-15/16
6.3-17/18
6.3-20a/20b
F 6.3"1 (1 and 2 of 2)
F 6.3-2
F 6.3-6
F 6.3-7

6.4-3/4

6.5-5/6
6.5-7/7a
6.5-7b/8
F 6.5-1 (1 through 8 of 8)

6B-3/4
6B-5/6
6B-7/8

7-i/ii
7-xi/xii
7.1-1/2
T 7.1-2 (1 of 3)

7.2-1/2
7.2-11/12
F 7.2-1 (1 through 5 of 5)

7.3-1/2
7.3-3/4
7.3-5/6
7.3-7/7a
7.3-9/9a
7.3-11/12
7.3-15/16
7.3-17/18
7.3-23/24

Amendment 23 FII-18 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 15 (Cont)

Remove

7.3"25/26
7.3-29/30
7.3-31/31a
T 7.3-1
T 7 ~ 3 2
T 7 ~ 3 3
T 7.3-4
T 7.3-5 (1 and 2 of 2)
T 7.3-6
T 7 '-7
T 7.3-8
F 7 '-2 (1 through 3 of 3)
F 7.3-3 (1 through 3 of 3)
F 7.3-4 (1 through 5 of 5)
F 7.3-5 (1 and 2 of 2)
F 7.3-6 (1 through 5 of 5)
F 7.3-7
F 7.3-10 (1 and 2 of 2)

Insert

7.3-25/26
7.3-29/30
7.3-31/31a
T 7.3-1
T 7 ~ 3 2
T 7.3-3
T 7.3-4
T 7.3-5 (1 and 2 of 2)
T 7.3-6
T 7.3 7

T 7.3-8
F 7.3-2 (1 through 3 of 3)
F 7.3-3 (1 through 3 of 3)
F 7.3-4 (1 through 5 of 5)
F 7.3-5 (1 and 2 of 2)
F 7.3-6 (1 through 5 of 5)
F 7.3-7
F 7.3-10 (1 and 2 of 2)

Amendment 23 FII-19 December 1985





Nine Hile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLTE 16

Remove

7.4-3/4
7.4-7/8
7.4-11/12

7.4-13/13a
7.4-13b/14
7.4-15/16
7.4-21/22

7.4-23/24

T 7.4-1
F 7.4-1 (1 through 5 of 5)
F 7.4-2

Insert

7.4-3/4
7.4-7/8
7.4-11/lla
7.4-11b/12
7.4-13/13a
7.4-13b/14
7.4-15/16
7.4-21/22
7.4-22a/22b
7.4-23/23a
7.4-23b/24
T 7.4-1
F 7.4-1 (1 through 6 of 6)
F 7.4-2

7. 5«5/6
7 '-7/-
T 7.5-1 (3 of 14)

7.5-5/6
7.5-7/-
T 7.5-1 (3 of 14)

7.6-2a/2b
7.6-9/9a
7.6"11/12
F 7.6-1 (1
F 7.6-3 (1
F 7.6-6 (1
F 7.6-9 (1

and 2 of 2)
and 2 of 2)
through 7 of 7)
through 10 of 10)

7.6-2a/2b
7.6-9/9a
7.6-11/12
F 7.6-1 (1
F 7.6-3 (1
F 7.6-6 (1
F 7.6-9 (1

and 2 of 2)
and 2 of 2)
through 7 of 7)
through 10,of 10)

7.7-27/28

7.7-29/30
F 7.7-1 (1 through 9 of 9)
F 7.7-2 (1 of 1)
F 7.7-6 (1 through 7 of 7)
F 7.7-8

7.7-27/27a
7.7-27b/28
7.7-29/30
F 7.7"1 (1
F 7.7-2 (1
F 7.7"6 (1
F 7.7"8

through 7 of 7)
through 35 of 35)
through 7 of 7)

8.2-5b/6
8.2-9/10
8.2-11/12
8.2-13/14
8.2-15/16
8.2-19/20
8.2-21/22
8.2-23/23a
8.2-24a/24b
F 8.2-1

8.2-5b/6
8.2-9/10
8.2"11/12
8.2-13/14
8.2-15/16
8.2-19/20
8.2-21/22
8.2-23/23a
8.2-24a/24b
F 8.2-1

Amendment 23 FII-20 December 1985
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Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 16 (Cont)

Remove Insert

19 of 19)
18 of 18)

of 2)

h 28 of 28)
3)

8.3-3/4
8.3"5/16
8.3-9/9a
8.3-9b/10
8.3-11/lla
8.3-11b/12

8.3-18a/18b
8.3-19/20

8.3-27b/28
8.3-29/30
8.3-31/32
8.3-33/34
8.3-35/36
8.3-43/44
8.3-45b/46
8.3-49/49a
8.3-49b/50
8.3-50a/50b
8.3-51/52

8.3-52a/52b
8.3-55/56
8.3-57b/58
8.3-59/60
8.3-63/64
8.3-69/70
T 8.3-1 (1 through
T 8.3-2 (1 through
T 8.3-5
T 8.3-6
T 8.3-8
T 8.3-9
T 8.3-10 (1 of 1)
T 8.3-11
T 8.3-12
T 8.3-13
F 8.3-1
F 8.3-3 (1 and 2
F 8.3-4
F 8.3-5
F 8.3-6 (1 throug
F 8.3-8b (13 of 1

8.3-3/4
8.3-5/6
8.3-9/9a
8.3"9b/10
8.3-11/lla
8.3-11b/12
8.3-12a/12b
8.3-18a/18b
8.3-19/20
8.3-20a/20b
8.3-27b/28
8.3-29/30
8.3-31/32
8.3-33/34
8.3-35/36
8.3-43/44
8.3-45b/46
8.3-49/49a
8.3-49b/50
8.3-50a/50b
8.3-51/5la
8.3-5lb/52
8.3-52a/52b
8.3-55/56
8.3-57b/58
8.3-59/60
8.3-63/64
8.3-69/70
T 8.3-1 (1 through
T 8.3-2 (1 through
T 8.3-5
T 8.3-6
T 8.3-8
T 8.3-9
T 8.3-10 (1 and 2
T 8.3-11
T 8.3"12
T 8.3-13
F 8.3-1
F 8.3-3 (1 and 2 o
F 8.3-4
F 8.3-5
F 8.3-6 (1 through
F 8.3-8B (13 of 13

13 of 13)ll of ll)

of 2)

f 2)

30 of 30)
)

Amendment 23 FII-21 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 16 (Cont)

Remove

F 8.3-9 (1 of 2)
F 8.3-10
F 8.3-11

9-vii/viii
9-ix/x
9-xi/xii

Insert

F 8.3-9 (1
F 8.3-10
F 8.3-11

9-vii/viia
9-viib/viii
9-ix/x
9-xi/xii

of 2)

9.1-8a/8b
9.1-11/lla
9.1"lib/12
9.1-13/14
9.1-15/15a
9.1-17/18
9.1-41/42
9.1-43/44
F 9.1-3
F 9.1-4
F 9.1-5a
F 9.1-5b
F 9.1-5c
F 9.1-5d
F 9.1-6 (1 through 8 of 8)
F 9.1-26a

9.2-5b/6
9.2-7/8

9.2-11/12

9.2"13/14
9.2-17/18
9.2-21/22
9.2-23/24

9.2-25/25a
9.2-25b/26
9.2-26a/26b
9.2"27/28
9.2-43/44
9.2-45/46
9.2-49/50
T 9.2-1 (1 of 2)
T 9.2-2 (1 and 2 of 2)

9.1-8a/8b
9.1-11/lla
9.1-11b/12
9.1-13/14
9.1-15/15a
9.1-17/18
9.1-41/42
9.1-43/44
F 9.1-3
F 9.1-4
F 9.1-5a
F 9.1-5b
F 9.1-5c
F 9.1-5d
F 9.1-6 (1
F 9.1-26a

9.2-5b/6
9.2-7/7a
9.2-7b/8
9.2-11/lla
9 '-lib/12
9.2-13/14
9.2-17/18
9.2-21/22
9.2-23/23a
9.2-23b/24
9.2-25/25a
9.2-25b/26
9.2-26a/26b
9.2-27/28
9.2-43/44
9.2-45/46
9.2-49/50
T 9.2"1 (1
T 9.2-2 (1

through 8 of 8)

of 2)
and 2 of 2)

Amendment 23 FII-22 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOUS 18

Remove

T 9.2-3 (1
T 9.2-4 (1
F 9.2-la
F 9.2-1b
F 9.2-lc
F 9.2-1d
F 9.2-le
F 9.2-lf
F 9.2-1g
F 9.2-lh
F 9.2-lj
F 9.2"lk
F 9.2-11
F 9.2-1m
F 9.2-1n
F 9.2"lp
F 9.2-lq
F 9.2"2 (1
F 9.2-3a
F 9.2-3b
F 9.2-3c
F 9.2-3d
F 9.2-3e

and 2 of 2)
and 2 of 2)

through 20 of 20)

F 9.2-4 (1
F 9.2-5a
F 9.2-5b
F 9.2-5c
F 9.2-5d
F 9.2-5e
F 9.2-6a
F 9.2-7 (1
F 9.2-8a
F 9.2-8b
F 9.2-9a
F 9.2-9b
F 9.2-11
F 9.2-12
F 9.2-17a
F 9.2-17b
F 9.2-17c

through 9 of 9)

through 13 of 13)

F 9.2-18 (1 through 4 of 4)
F 9.2-19a

Insert

T 9.2-3 (1
T 9.2-4 (1
F 9.2-1a'

9.2-lb
F 9.2-lc
F 9.2-1d
F 9.2-le
F 9.2-lf
F 9.2-1g
F 9.2-lh
F 9.2"lj
F 9.2"lk
F 9.2-ll
F 9.2-lm
F 9.2"ln
F 9.2"lp
F 9.2-1q
F 9.2-2 (1
F 9.2-3a
F 9 '-3b
F 9.2"3c
F 9.2-3d
F 9.2-3e
F 9.2-3f
F 9.2"3g
F 9.2-4 (1
F 9.2-5a
F 9.2-5b
F 9.2-5c
F 9.2"5d
F 9.2-5e
F 9.2-6a
F 9.2-7 (1
F 9.2-8a
F 9.2-8b
F 9.2"9a
F 9.2-9b
F 9.2"11
F 9.2-12
F 9.2-17a
F 9.2-17b
F 9.2-17c
F 9.2"18 (
F 9.2-19a

and 2 of 2)
through 3 of 3)

through 25 of 25)

through 12 of 12)

through 12 of 12)

1 through 4 of 4)

Amendment 23 FII-23 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 18 (Cont)

Remove

F 9.2-19b
F 9.2-19c
F 9.2-19d
F 9.2-19e
F 9.2-19f
F 9.2-20 (1 through 5 of 5)

Insert

F 9.2-19b
F 9.2-19c
F 9.2-19d
F 9.2-19e
F 9.2-19f
F 9.2-20 (1 through 5 of 5)

Amendment 23 FII-24 December 1985





Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLE1E 19

Remove Insert

9. 3-1/2
9.3-3/4
9.3-7/8
9.3-9/10
9.3-11/lla
9.3"llf/11
9.3-13/14
9.3-15/16
9.3-23b/24
9.3-27/28
9.3-31/32
T 9.3-1 (5
T 9.3-1 (8
T 9.3-1 (9
T 9.3-1 (1
T 9.3-2 (2
F 9.3-2 (1
F 9.3-3a
F 9.3-3b
F 9.3-3c
F 9.3-3d
F 9.3-3e
F 9.3-4 (1
F 9.3-6 (1
F 9.3-7 (1
F 9.3-8 (1
F 9.3-9a
F 9.3-9b
F 9.3-9c
F 9.3-9d
F 9.3-9e
F 9.3-9f
F 9.3-10a
F 9.3-10b
F 9.3-10c
F 9.3-10d
F 9.3-10e
F 9.3-10f
F 9.3-10g
F 9.3-10h
F 9.3-10j
F 9.3-11a
F 9.3-11b

of 10)
of 10)
and 9a of 10)

0 of 10)
of 2)
through 10 of 10)

and 2 of 2)
through 4 of 4)
through 6 of 6)
through 3 of 3)

9.3-1/2
9.3-3/4
9.3-7/8
9.3-9/10
9.3-11/lla
9.3-11f/11
9.3-13/14
9.3-15/16
9.3-23b/24
9.3-27/28
9.3-31/32
T 9.3-1 (5
T 9.3-1 (8
T 9.3"1 (9
T 9.3-1 (1
T 9.3-2 (2
F 9.3-2 (1
F 9.3-3a
F 9.3-3b
F 9.3-3c
F 9.3-3d
F 9.3-3e
F 9.3-4 (1
F 9.3-6 (1
F 9.3-7 (1
F 9.3-8 (1
F 9.3-9a
F 9.3-9b
F 9.3-9c
F 9.3-9d
F 9.3-9e
F 9.3-9f
F 9.3-10a
F 9.3-10b
F 9.3-10c
F 9.3-10d
F 9.3-10e
F 9.3-10f
F 9.3-10g
F 9 '"loh
F 9.3-10j
F 9.3-11a
F 9.3"lib
F 9.3-1lc
F 9.3-11d

and 5a of 10)
of 10)
and 9a of 10)

0 of 10)
of 2)
through ll of ll)

and 2 of 2)
through 4 of 4)
through 8 of 8)
through 3 of 3)

Amendment 23 FII-25 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 19 (Cont)

Remove Insert

F 9.3-12a
F 9.3-12b
F 9.3-12c
F 9.3-12d
F 9.3-12e
F 9.3-12f
F 9 '-12g
F 9.3-12h
F 9.3-12j
F 9.3-12k
F 9.3-121
F 9.3"13 (1 through 10 of 10)
F 9.3-14 (1 through 3 of 3)
F 9.3-15
F 9.3-16 (1 through 7 of 7)

F 9.3-lie
F 9.3-12a
F 9.3-12b
F 9.3-12c
F 9.3-12d
F 9.3-12e
F 9.3-12f
F 9.3-12g
F 9.3"12h
F 9.3-12j
F 9.3"12k
F 9.3"121
F 9.3-13 (1 through 10 of 10)
F 9.3-14 (1 through 3 of 3)
F 9.3-15
F 9.3-16 (1 through 7 of 7)
F 9.3-20a
F 9.3-20b

Amendment 23 FII-26 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 20

Remove Insert

9.4-1/2
9.4-3/4
9.4-7/8
9.4-9/10
9.4-21b/22
9.4-27/28
9.4-29/30
9.4-35/36
9.4-39/40
9.4-41/42
9.4-45/46
9.4-47/48
9.4-49/50
9.4-51/52
9.4-53/54

9.4-55/56

9.4-57/58

9.4-58a/58b
9.4-59/60

9.4-63/64
9.4-65/66
9.4-71/72

9.4-73/-
T 9.4-3 (3 of ll)
T 9.4-5 (1 through

T 9.4-5 (4 of 21)

T 9.4-5 (5 through

T 9.4-5 (16 and 17
T 9.4-5 (21 of 21)
T 9 '-6
T 9.4-7 (1 and 2 o
T 9.4-8 (1 through
T 9.4-9
T 9.4-10 (1 and 2
F 9.4-2a

3 of 21)

15 of 21)

of 21)

f 2)
5 of 5)

of 2)

9.4-1/2
9.4-3/4
9.4-7/8
9.4-9/10
9.4-21b/22
9.4-27/28
9.4-29/30
9.4-35/36
9.4-39/40
9.4-41/42
9.4-45/46
9.4-47/48
9.4-49/50
9.4-51/52
9.4-53/54
9.4-54a/54b
9.4-55/56
9.4-56a/56b
9.4-57/57a
9.4-57b/58
9.4-58a/58b
9.4-59/59a
9.4-59b/60
9.4-63/64
9.4-65/66
9.4-71/72
9.4-72a/72b
9 '-73/-
T 9.4-3 (3 of ll)
T 9.4"5 (1 through 3 of 21)
T 9.4-5 (3a of 21)
T 9.4-5 (4 of 21)
T 9.4-5 (4a and 4b of 21)
T 9.4-5 (5 through 15 of 21)
T 9.4-5 (15a of 21)
T 9.4-5 (16 and 17 of 21)
T 9.4-5 (21 of 21)
T 9.4-6
T 9.4-7 (1 and 2 of 2)
T 9.4-8 (1 through 6 of 6)
T 9.4-9
T 9.4-10 (1 and 2 of 2)
F 9.4-2a
F 9.4-2b

Amendment 23 FII-27 December 1985





Nine Hile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLU1'1E 20 (Cont)

Remove

F 9.4-3a

F 9.4-4 (1
F 9.4-5 (1
F 9.4-6 (1
F 9.4-7 (1
F 9.4-8a
F 9.4-8b
F 9.4"8c
F 9.4-8d
F 9.4-8e
F 9.4-8f
F 9.4-8g
F 9.4-8h
F 9.4-8j
F 9.4-8k
F 9.4-81

through 9 of 9)
through 7 of 7)
through 7 of 7)
through 13 of 13)

Insert

F 9.4-2c
F 9.4-2d
F 9.4-2e
F 9.4-3a
F 9.4-3b
F 9.4-3c
F 9.4-3d
F 9.4-3e
F 9.4-3f
F 9.4-4 (1
F 9.4-5 (1
F 9.4-6 (1
F 9.4-7 (1
F 9.4-8a
F 9.4-8b
F 9.4-8c
F 9.4-8d
F 9.4-8e
F 9.4-8f
F 9.4-8g
F 9.4-8h
F 9.4-8j
F 9.4-8k
F 9.4-81

through 9 of 9)
through 8 of 8)
through 7 of 7)
through 14 of 14)

Amendment 23 FII-28 December 1985





Nine Mile Point Unit, 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 21

Remove

hrough 19 of 19)F 9.4-9 (1 t
F 9.4-10a
F 9.4"10b
F 9.4-10c
F 9.4-10d
F 9.4-10e
F 9.4-11 (1
F 9.4-12a
F 9.4-12b
F 9.4-12c
F 9.4-12d
F 9.4-13 (1
F 9.4-14 (1
F 9.4"15a
F 9.4-16 (1
F 9.4"17 (1
F 9.4-18 (1
F 9.4-19 (1
F 9.4-20 (1
F 9.4-21 (1
F 9.4-22a
F 9.4-22b
F 9.4-22c
F 9.4-22d

F 9.4-23 (1

through 5 of 5)

through 6 of 6)
through 10 of 10)
and 2 of 2)
through 3 of 3)
through 5 of 5)
and 2 of 2)

through 5 of 5)

9.5-1/2
9.5-3/4
9.5-5/6
9.5-9/10
9.5-11/12

9.5-17b/18

9.5-19/20
9.5-20a/20b
9.5-21/22
9.5-22a/22al
9.5-23/23a
9.5-23b/24
9.5-25/25a
9.5-39/40
9.5-53/54
9.5-55/55a
9.5-59/60

through 12 of 12)
through 3 of 3)

Insert

F 9.4-9 (1
F 9.4-10a
F 9.4-10b
F 9.4-10c
F 9.4-10d
F 9.4-10e
F 9.4-11 (1
F 9.4-12a
F 9.4-12b
F 9.4-12c
F 9.4-12d
F 9.4-13 (1
F 9.4-14 (1
F 9.4-15a
F 9.4-16 (1
F 9.4-17 (1
F 9.4-18 (1
F 9.4-19 (1
F 9.4-20 (1
F 9.4-21 (1
F 9.4-22a
F 9.4-22b
F 9.4-22c
F 9.4-22d
F 9.4-22e
F 9.4-23 (1

through 17 of 17)

through 12 of 12)
through 3 of 3)

9 of 9)
12 of 12)
4of 4)
3of 3)
5 of 5)
4 of 4)

through
through
through
through
through
through

through 7 of 7)

9.5-1/2
9.5-3/4
9.5-5/6
9.5-9/10
9.5-11/12
9.5-12a/12b
9.5-17b/18
9.5-18a/18b
9.5-19/20
9.5-20a/20b
9.5-21/22
9.5-22a/22al
9.5-23/23a
9.5-23b/24
9.5-25/25a
9.5-39/40
9.5-53/54
9.5"55/55a
9.5-59/60

through 24 of 24)

Amendment 23 FII-29 December 1985





Nine Mile Point Vnit 2 FSAR

INSERTION INSTRUCTIONS

VOLIRK 21 (Cont)

Remove

9.5-61/6la
9.5-61b/62
9.5-65/66
T 9.5-1 (5 and 6 of 9)
T 9.5-1 (8 of 9)
T 9.5-2 (3 of 8)

Insert

9.5-61/6la
9.5-61b/62
9.5-65/66
T 9.5-1 (5 and 6 of 9)
T 9.5-1 (8 of 9)
T 9.5-2 (3 of 8)

Amendment 23 FII-30 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 22

Remove Insert

F 9.5-la
F 9.5-1b
F 9.5-1c
F 9.5-1d
F 9.5-1e
F 9.5-1f
F 9.5-lg

F 9.5-2a
F 9.5-2b
F 9.5-3a
F 9.5-4a
F 9.5-41 (1 through ll of 11)
F 9.5-42
F 9.5-52a
F 9.5-52b
F 9.5-52c
F 9.5-53 (1 through 5 of 5)

F 9.5-la
F 9.5-1b
F 9.5-1c
F 9.5-1d
F 9.5-le
F 9.5-1f
F 9.5-lg
F 9.5-1h
F 9.5-2a
F 9.5-2b
F 9.5-3a
F 9.5-4a
F 9.5-41 (1 through 5 of 5)
F 9.5-42
F 9.5-52a
F 9.5-52b
F 9.5-52c
F 9.5-53 (1 through 7 of 7)

Amendment 23 FII-31 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOIUME 23

Remove

9A-i/ii
9A-iii/iv
9A-v/vi
9A-vii/-

9A.2-3/4

9A.3-5/6
9A.3-7/8
9A.3-11/12
9A.3-13/14
9A.3-15/16
9A.3-17/18

9A.3-19/20

9A.3-23/24
9A.3-25/26
9A.3-27/28
9A.3-29/30
9A.3-31/31a
9A.3-41/42

9A.3-43/44
9A ~ 3-45b/46
9A.3-47/48
9A.3-49/49a
9A.3-49b/50
9A.3-51/51a
9A.3-55/55a
9A ~ 3-59/60
T 9A.3-1 (1
T 9A.3-2 (1
T 9A.3-3
T 9A.3-4 (1
T 9A.3-5
T 9A.3-6 (1
T 9A.3-7 (1
T 9A.3-8 (1
T 9A.3-9 (1
T 9A.3-10 (

through 4 of 4)
through 3 of 3)

through 6 of 6)

through 5 of 5)
of 1)
and 2 of 2)
of 1)

1 and 2 of 3)

Insert

9A-i/ii
9A-iii/iv
9A-v/vi
9A-vii/-

9A.2-3/4

9A.3-5/6
9A.3-7/8
9A.3-11/12
9A.3-13/14
9A.3-15/16
9A.3-17/17a
9A.3-17b/18
9A.3-19/20
9A.3-20a/20b
9A.3-23/24
9A.3-25/26
9A.3-27/28
9A.3-29/30
9A.3-31/31a
9A ~ 3-41/41a
9A.3-41b/42
9A.3-43/44
9A.3-45b/46
9A.3-47/48
9A.3-49/49a
9A.3-49b/50
9A.3-51/51a
9A.3-55/55a
9A.3-59/60
T 9A.3-1 (1
T 9A.3-2 (1
T 9A.3-3
T 9A.3-4 (1
T 9A.3-5
T 9A.3-6 (1
T 9A.3-7 (1
T 9A.3-8 (1
T 9A.3-9 (1
T 9A.3-10 (

through 4 of 4)
through 3 of 3)

through 6 of 6)

through 5 of 5)
and 2 of 2)
and 2 of 2)
through 3 of 3)

1 and 2 of 2)

Amendment 23 FII"32 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLlkK 23 (Cont)

Remove Insert

T 9A.3-11
T 9A.3-12
T 9A.3-16
F 9A.3-1
F 9A.3-2
F 9A.3-3
F 9A.3-4
F 9A.3-5
F 9A.3-6
F 9A.3-7
F 9A.3-8
F 9A.3"9
F 9A.3-10
F 9A.3-11
F 9A.3-12
F 9A.3-13
F 9A.3"16 (2 of 2)

F 10.1-3a
F 10.1-3b
F 10.1-3c
F 10.1"3d
F 10.1-3e
F 10.1"3f
F 10.1-3g
F 10.1-34
F 10.1-3j
F 10.1-3k
F 10.1-7a
F 10.1-7b
F 10.1-7c
F 10.1-7d
F 10.1-7e
F 10.1"7f
F 10.1-7g
F 10.1"74
F 10 F 1-7j
F 10.1-7k
F 10.1-71
F 10.1-7m
F 10.1-7n
F 10.1-7p
F 10.1-7q
F 10.1-7r

T 9A.3-11
T 9A.3-12
T 9A.3-16
F 9A.3-1
F 9A.3-2
F 9A.3-3
F 9A.3-4
F 9A.3-5
F 9A.3-6
F 9A.3-7
F 9A.3-8
F 9A.3-9
F 9A.3-10
F 9A.3-11
F 9A.3-12
F 9A. -13
F 9A.3-16

F 10.1-3a
F 10.1-3b
F 10.1-3c
F 10.1"3d
F 10.1-3e
F 10.1-3f
F 10.1-3g
F 10.1-311
F 10.1-3j
F 10.1-3k
F 10.1-7a
F 10.1-7b
F 10.1-7c
F 10.1-7d
F 10.1-7e
F 10.1-7f
F 10.1-7g
F 10.1-711
F 10.1-7j
F 10.1-7k
F 10.1-71
F 10.1-7m
F 10.1-7n
F 10.1-7p
F 10.1-7q
F 10.1-7r

(2of 2

Amendment 23 FII-33 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 23 (Cont)

Remove Insert

F 10.1-7s
F 10.1-7t
F 10.1-7u
F 10.1-7w

10 '-7/8

F 10.1-7s
F 10.1-7t
F 10.1-7u
F 10.1-7w

10.2-7/8

Amendment 23 FII-34 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLlR1E 24

Remove

10.3-3/3a
10.3-5/"

F 10.4-1 (1 through 5 of 5)
F 10.4-2a
F 10.4-3 (1 through 6 of 6)
F 10.4-7a
F 10.4"jb
F 10.4-7c
F 10.4"?d
F 10.4-7e
F 10.4-7f
F 10.4-7g
F 10.4-7h
F 10.4-8 (1 through 6 of 6)
F 10.4-9 (1'hrough 9 of 9)
F 10.4-10 (1 through 22 of 22)
F 10.4-11 (1 through 8 of 8)
F 10.4-12 (1 through 7 of 7)
F 10.4-13 (1 through 8 of 8)

ll-i/ii
11-iii/iv
ll-v/vi
11.1-15/-
T 11.1-2

Insert

10.3-3/3a
10.3-5/-

F 10.4-1 (1 through 5 of 5)
F 10.4-2a
F 10.4-3 (1 through 5 of 5)
F 10.4-7a
F 10.4"7b
F 10.4-7c
F 10.4-7d
F 10.4-7e
F 10.4-7f
F 10.4-7g
F 10.4-7h
F 10.4-8 (1 through 9 of 9)
F 10.4-9 (1 through 10 of 10)
F 10.4-10 (1 through 22 of 22)
F.10.4-11 (1 through 9 of 9)
F 10.4-12 (1 through 7 of 7)
F 10.4-13 (1 through 8 of 8)

ll-i/ii
11-iia/iib
11-iii/iv
11-v/vi

11.1-15/-
T 11.1-2

11.2-1/2
11.2-3/4

11.2-5b/6
11.2"7/8
11.2-9/10
11.2-11/12
11.2-13/14

11.2-15/16
11.2-17/18
F 11.2-la
F 11.2-1b
F 11.2-lc
F 11.2-1d.

11.2-1/2
11.2-3/3a
11.2-3b/4
11.2-5b/6
11.2-7/8
11.2-9/10
11.2-11/12
11.2-13/14
11.2-14a/14b
11.2-15/16
11.2-17/18
F 11.2-1a
F 11.2-1b
F 11.2-1c
F 11.2-ld

Amendment 23 FII-35 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 24 (Cont)

Remove Insert

F 11.2-1e
F 11.2-1f
F'1.2-1g

F 11.2-1e
F 11.2-1f
F 11.2-1g
F 11.2-1h
F 11.2-lj
F 11.2-1k
F 11.2-11
F 11.2-lm

Amendment 23 FII-36 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 25

Remove

11.3-2a/2b
11.3-3/4
11.3-5b/6
F 11.3-la
F 11.3-1b
F 11.3-1c

Insert

11.3-2a/2b
11.2-3/4
11.3-5b/6
F 11.3-1a
F 11.3-1b
F 11.3-lc

11.4-3b/4

11.4-5/6
T 11.4-4 (1 of 2)
F 11.4-1a
F 11.4"lb
F 11 '-lc
F 11.4-ld
F 11.4-1e
F 11.4-1f
F 11.4-1g

11.4-3b/4
11.4-4a/4b
11.4-5/6
T 11.4-4 (1 of 2)
F 11.4-la
F 11.4-1b
F 11.4-1c
F 11.4-1d
F 11.4-1e
F 11.4-1f
F 11.4-1g
F 11.4-lh

11.5-1/2

11.5"3/4

11.5-5/6

11.5-7/8
11.5"9/10

11.5-11/12

11.5-13/14
T 11.5-1 (1 and 2 of 2)
F 11.5-4
F 11.5-7

12.2-5/6

11.5-1/2
11.5-2a/2b
11.5-3/3a
11.5-3b/4
11.5-5/5a
11.5-5b/6
11.5-7/8
11.5-9/10
11.5-10a/10b
11.5-11/lla
11.5-11b/12
11.5-13/14
T 11.5-1 (1,
F 11.5-4
F 11.5-7

12.2-5/6

2, and 2a of 2)

T 12.3-2 (1 through 3 of 3)
F 12.3-1
F 12.3-2
F 12.3-3
F 12.3-4
F 12.3-5
F 12.3-6

T 12.3-2 (1 through 3 of 3)
F 12.3-1
F 12.3-2
F 12.3-3
F 12.3-4
F 12.3-5
F 12.3-6

Amendment 23 FII-37 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 25 (Cont)

Remove Insert

F 12.3-7
F 12.3-8
F 12.3-9
F 12.3-10
F 12.3-11
F 12.3-12
F 12.3-13
F 12.3-14
F 12.3-15
F 12.3-16
F 12.3"17
F 12.3-18
F 12.3"19
F 12.3-20
F 12.3-24
F 12.3-25
F 12 '-26
F 12.3"27
F 12.3-28
F 12.3-29
F 12.3-30
F 12.3-31
F 12.3"32
F 12.3-33
F 12.3-34
F 12.3"35
F 12.3-36
F 12.3-37
F 12.3"38
F 12.3-39
F 12.3-40
F 12.3-41
F 12.3-42
F 12.3-43
F 12.3-44
F 12.3-45
F 12.3-46
F 12.3-47
F 12.3-48
F 12.3"49
F 12.3-50
F 12.3-51
F 12.3-52
F 12.3"53
F 12.3-57
F 12.3-58

F
F
F
F
F
F
p
F
F
F
F

F
F
F
F
F

F
F
F
F
F
F
F
F
F
p
F
F
F
F
F
F
F
p
F
F
F
F
F
F
F
F
F
F

12.3-7
12.3-8
12.3-9
12.3-10
12.3-11
12.3-12
12.3-13
12.3-14
12.3-15
12.3-16
12.3-17
12.3-18
12.3-19
12.3"20
12.3'-24
12.3-25
12.3-26
12.3-27
12.3-28
12.3-29
12.3-30
12.3-31
12.3-32
12.3-33
12.3-34
12."3-35
12.3-36
12.3-37
12.3"38
12.3-39
12.3-40
12.3-41 .

12.3-42
12.3-43
12.3-44
12.3-45
12.3-46
12.3-47
12.3-48
12.3-49
12.3"50
12.3-51
12.3-52
12.3-53
12.3-57
12.3-58

Amendment 23 FII"38 December 1985
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Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOLUME 25 (Cont)

Remove

F 12.3-59
F 12.3-60
F 12.3"61
F 12.3-62
F 12.3-63
F 12.3-64
F 12.3-65
F 12.3-66

Insert

F 12.3-59
F 12.3"60
F 12.3-61
F 12.3-62
F 12.3-63
F 12.3-64
F 12.3-65
F 12.3-66

Amendment 23 FII-39 December 1985





Nine Mile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOIUME 26

Remove

12.4-lb/lc

T 13.1-3 (1, 3, 3a, 4, 5 of 7)
T 13.1-4 (1 of 5)

13.5-1/2
13.5-3/3a
13.5-7/-
T 13.5"la
T 13.5-2
T 13.5-3 (1 through 3 of 3)
T 13.5-6 (1 through 5 of 5)
T 13.5-7

Insert

12.4-1b/lc

T 13.1-3 (1, 3, 3a, 4, 5 of 7)
T 13.1-4 (1 of 5)

13.5-1/2
13.5-3/3a
13.5-7/-
T 13.5-1a
T 13.5-2
T 13.5-3 (1 and 2 of 2)
T 13.5-6 (1 through 5 of 5)
T 1 3 ~ 5 7

Amendment 23 FII-40 December 1985





Nine Nile Point Unit 2 FSAR

INSERTION INSTRUCTIONS

VOL@K 27

Remove Insert

15-xiii/xiv
15-xxi/xxii

15.2"15/16

15 '-7/8
15.6-11/12
15.6-12c/12d
15.6-13/13a
15.6-13b/14
T 15.6-6 (2 of 2)
T 15.6-13 (9 and ll of 11)
T 15.6-15a
T 15.6-15b
T 15.6-16a
T 15.6-16b

15.7-3/4
15.7-13/14
T 15.7-8 (1 of 2)
T 15.7-9 (1 and 2 of 2)
T 15.7-16 (1 of 2)
T 15.7-17

15-xiii/xiv
15-xxi/xxii

15. 2-15/16

15.6-7/8
15.6-11/12
15.6-12c/12d
15.6-13/13a
15.6-13b/14
T 15.6-6 (2 of 2)
T 15.6-13 (9 and 11 of 11)
T 15.6-15a
T 15.6-15b
T 15.6-16a
T 15.6-16b

15.7-3/4
15.7-13/14
T 15.7-8 (1 of 2)
T 15.7-9 (1 and 2 of 2)
T 15.7-16 (1 of 2)
T 15.7-17

Amendment 23 FII-41 December 1985





Nine Mile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

QUESTIONS AND RESPONSES

VOLUME 1

Insert

Q&R F210.58-1/"
Q&R F210.62-1/2
Q&R F210.62-3/"
T 210.62-1 (1 and 2 of 2)
Q&R F210.63-1/-

Q&R F240.10-1/2
T 240.10-1 (1 of 2)

Q&R F250.1-1/-

Q&R F210.58-1/2
Q&R F210.62-1/2
Q&R F210.62-3/-
T 210.62-1 (1 and 2 of 2)
Q&R F210.63-1/-

Q&R F240.10-1/2
T 240.10-1 (1, of 2)

Q&R F250.1-1/2
T 250.1-1 (1 through 17 of 17)

Amendment 23 FII-42 December 1985





Nine Mile Point Unit 2 FSAR

Remove

QGR F410.49-1/-

INSERTION INSTRUCTIONS

QUESTIONS AND RESPONSES

VOLUME 2

Insert

QSR F410.49-1/-

QM F421.3-1/2
T 421.47-1 (1, 3, and 4 of 17)
T 421.47-1 (5 of 17)
T 421.47-1 (7 through 9 of 17)
T 421.47-1 (14 of 17)

QSR F430.74-1/2

QSR F421.3-1/2
T 421.47"1 (1, 3, and 4 of 17)
T 421.47-1 (5 of 17)
T 421.47-1 (7 through 9 of 17)
T 421.47-1 (14 of 17)

QSR F430.74-1/2

Amendment 23 FII-43 December 1985





Nine Nile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

QUESTIONS AND RESPONSES

VOL@K 3

Insert

Q&R F440.16"1/2
Q&R F440.17-1/-

T 480.37-1 (2 of 2)

Q&R F440.16-1/2
Q&R F440.17-1/-

T 480.37-1 (2 of 2)

Amendment 23 FII'-44 December 1985





Nine Mile Point Unit 2 FSAR

Remove

6A.1-5/-

INSERTION INSTRUCTIONS

DESIGN ASSESSMENT REPORT

APPENDIX 6A

Insert

6A.1-5/-

6A.2-7/8
6A.2-9/10
6A.2-11/12
6A.2-13/14
T 6A.2-2 (1 through 3 of 3)
T 6A.2-3 (2 of 3)
F 6A.2-23
F 6A.2-27

6A.4"1/2
6A.4-3/4
6A.4-5/5a
6A.4-7/8
6A.4-8a/8b
6A.4-11/12
6A.4-12a/12b
6A.4-13/14
6A.4-19b/20
6A.4-23/24
6A.4-24a/24b
6A.4-25b/26
6A.4-27/28
6A.4-29/30
6A ~ 4-31/32
6A.4-37/37a
T 6A.4-3
T 6A.4-7 (2 of 2)
F 6A.4"36

T 6A.5-1
T 6A.5-2 (1 and 2 of 2)
T 6A.5-3
T 6A.5-4 (1 of 2)
T 6A.5-6 (1 of 2)
F 6A.5-12
F 6A.5-26
F 6A.5-27
F 6A.5-28
F 6A.5-29

6A.2-7/8
6A.2-9/10
6A.2-11/12
6A.2-13/14
T 6A.2-2 (1 through 3 of 3)
T 6A.2"3 (2 of 3)
F 6A.2-23
F 6A.2-27

F 6A.3-43
F 6A.3-44

6A.4-1/2
6A.4"3/4
6A.4-5/5a
6A.4-7/8
6A.4-8a/8b
6A.4-11/12
6A.4-12a/12b
6A.4-13/14
6A.4-19b/20
6A.4-23/24
6A.4-24a/24b
6A.4-25b/26
6A.4-27/28
6A.4-29/30
6A.4-31/32
6A.4-37/37a
T 6A.4-3
T 6A.4-7 (2 of 2)
F 6A.4-36

T 6A.5-1
T 6A.5-2 (1 and 2 of 2)
T 6A.5-3
T 6A.5-4 (1 of 1)""
T 6A.5-6 (1 of 1) "

F 6A.5-12
F 6A.5-26
F 6A.5-27
F 6A.5-28
F 6A.5-29

""New pagination is incorrect. Do not remove existing 2 of 2.

Amendment 23 FII-45 December 1985





Nine Mile Point Unit 2 FSAR

Remove

F 6A.5-30
F 6A.5-31
F 6A.5-33
F 6A.5-34
F 6A.5-37
F 6A.5-38
F 6A.5-39
F 6A.5-40
F 6A.5-41
F 6A.5-42
F 6A.5-43

T 6A.6-1 (1 and 2 of 2)
T 6A.6-2 (1 and 2 of 2)

6A.7-5/5a
6A.7-5b/6
6A.7-7/-
T 6A.7"2

6A.9-11f/12
T 6A.9-1
T 6A.9-3
T 6A.9-4
T 6A.9-5
T 6A.9-6
F 6A.9-1
F 6A.9-2
F 6A.9-3

INSERTION INSTRUCTIONS

APPENDIX 6A (Cont)

Insert

F 6A.5-30
F 6A.5-31
F 6A.5-33
F 6A.5-34
F 6A.5-37
F 6A.5-38
F 6A.5-39
F 6A.5-40
F 6A.5-41
F 6A.5-42
F 6A.5-43

T 6A.6-1 (1 of 1)
T 6A.6-2 (1 and 2 of 2)

6A.7-5/5a
6A.7-5b/6
6A.7-7/-
T 6A.7-2

6A.9-11f/12
T 6A.9-1
T 6A.9-3
T 6A.9-4
T 6A.9-5
T 6A.9-6
F 6A.9-1
F 6A.9-2
F 6A.9-3
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Nine Mile Point Unit 2 FSAR

Remove

9B-i/ii

9B-iii/iv
9B.1-1/-

9B.3-1/-

9B.5-5/-

9B.6-3/4
T 9B.6-1
T 9B.6-1
T 9B.6-3
T 9B.6-3
T 9B.6-3

(2 and 3 of 6)
(5 and 6 of 6)
(1 of 9)
(3 of 9)
(7 of 9)

INSERTION INSTRUCTIONS

APPENDIX R REVIEW

APPENDIX 9B

Insert

9B-i/ia
9B-ib/ii
9B-iii/iv
9B.1-1/"

9B.3-1/-

9B.5-5/-

9B.6-3/4
T 9B.6-1
T 9B.6-1
T 9B.6-3
T 9B.6-3
T 9B.6-3

(2 and 3 of 6)
(5 and 6 of 6)
(1 of 9)
(3 of 9)
(7 and 7a of 9)

9B.7-1/-

9B.8-1/-

T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1

(7 of 75)
(26 of 75)
(27 of 75)
(28 of 75)
(29 of 75)
(34 of 75)
(36 of 75)
(37 of 75)
(38 of 75)
(39 of 75)
(40 of 75)
(41 of 75)
(42 of 75)
(43 of 75)
(44 of 75)
(45 of 75)
(46 of 75)
(47 of 75)
(48 of 75)
(49 of 75)
(50 of 75)

9B.7-1/-

9B.8-1/2
9B.8-3/4
9B.8-5/6
9B.8-7/-
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1

(7 of 75)
(26 of 75)
(27 of 75)
(28 of 75)
(29 of 75)
(34 of 75)
(36 of 75)
(37 of 75)
(38 of 75)
(39 of 75)
(40 of 75)
(41 of 75)
(42 of 75)
(43 of 75)
(44 of 75)
(45 of 75)
(46 of 75)
(47 of 75)
(48 of 75)
(49 of 75)
(50 of 75)
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Nine Hile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

APPENDIX 9B (Cont)

Insert

T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2

9B.12-1/-

(53 of 75)
(54 of 75)
(55 of 75)
(60 of 75)
(61 of 75)
(66 of 75)
(67 of 75)
(71 of 75)
(72 of 75)
(1 of 38)
(19, 20, 21 of 38)
(27 through 29f of 38)
(33 of 38)
(34 of 38)
(36 of 38)
(38 of 38)

T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-1
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-2
T 9B.8-3

9B.12-1/-

(53 of 75)
(54 of 75)
(55 of 75)
(60 of 75)
(61 of 75)
(66 of 75)
(67 of 75)
(71 of 75)
(72 of 75)
(1 of 38)
(19, 20, 21 of 38)
(27 through 29f of 38)
(33 and 33a of 38)
(34 of 38)
(36 of 38)
(38 and 38a of 38)
(1 through 14 of 14)
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Nine Mile Point Unit 2 FSAR

Remove

INSERTION INSTRUCTIONS

LIST OF EFFECTIVE PAGES

Insert

EP l-l through EP 1-8
EP 2-1 through EP 2-19
EP 3-1 through EP 3-14
EP 4-1 and EP 4-2
EP 5-1 through EP 5-3
EP 6-1 through EP 6-6
EP 7-1 through EP 7-3
EP 8-1 through EP 8-3
EP 9-1 through EP 9-10
EP 10-1 and 10-2
EP ll-l and 11-2
EP 12-1 through EP 12-3
EP 13-1 through EP 13-4
EP 15-1 through EP 15-4
QSR-1 through QSR-14
DAR-1 through DAR-8
SSA-1 through SSA-2

EP 1-1 through EP 1-8
EP 2-1 through EP 2-20
EP 3"1 through EP 3-14
EP 4-1 and EP 4-2
EP 5-1 through EP 5-3
EP 6-1 through EP 6-6
EP 7-1 through EP 7-4
EP 8-1 through EP 8-3
EP 9-1 through EP 9-11
EP 10-1 and 10-2
EP ll-l and 11-2
EP 12-1 through EP 12-3
EP 13-1 through EP 13-4
EP 15-1 through EP 15-4
QSR-1 through QRR-14
DAR-1 through DAR-8
SSA-1 and SSA-2

Amendment 23 FII-49 December 1985
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NMP2 FSAR DRAMING PACKAGE

INSERTION INSTRUCTIONS

The following instructions are for the insertion of the current amendment
into the Nine Mile Point'Unit 2 FSAR Drawing Package.

Remove drawings listed in the REMOVE column and replace them with the
drawings listed in the INSERT column. Dashes (---) in either column
indicate no action required.

Vertical bars have been placed in the margins of the index to indicate
revision locations.

Amendment 23

0405-1217718-HC2

December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION, INSTRUCTIONS

VOLUME 1

Remove

Entire contents of Volume 1

Insert

Volume 1 index sheet
807E153TY Sh 1-6
807E155TY Sh 1"15
807E156TY Sh 17 2
807E152TY Sh 1-15
761E791TY Sh 1-30
791E406TY Sh 1-34
807E159TY Sh 1, 2
807E160TY Sh 1-6
807E161TY Sh 1-5
807E164TY Sh 1-5
807E162TY Sh 1-12

Amendment 23

0405-1217718"HC2
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NHP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLLM 2

Remove

Entire contents of Volume 2

Insert

Volume 2 index sheet
807E163TY 1-50

'807E166TY 1-19
115D6268TY Sh 1, 2
807E179TY Sh 1-3
807E168TY Sh 1) 2
807E170TY Sh 1-23
807E171TY Sh 1-7
807E172TY Sh 1-7
807E183TY Sh 1-14
807E154TY Sh 1-14
807E173TY Sh 1-13
807E175TY Sh 1-5
731E302AF Sh 1-4
807E165TY Sh 1-5
828E255TY Sh 1-14

Amendment 23

0405-1217718-HC2

DP-3 December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 5

Remove Insert

Entire contents of Volume 5 Volume 2 index sheet
12177-ESK-2A
12177-ESK-2B
12177-ESK-2C
12177-ESK-2D
12177-ESK-2H
12177-ESK-2J
12177-ESK-2K
12177-ESK-2L
12177-ESK-2M
12177-ESK-3A
12177-ESK-3B
12177-ESK-3C
12177-ESK-3D
12177-ESK-3E
12177-ESK-3F
12177-ESK-3G
12177-ESK-3H
12177-ESK"3J
12177-ESK-4CEC01 Sh 1, 2
12177-ESK-4CEC02 Sh 1, 2
12177-.ESK-4CEC13A Sh I) 2
12177-ESK-4CEC13B
12177-ESK-4CEC14A Sh 1, 2
12177-ESK-4CEC14B Sh 1) 2
12177-ESK-4CEC15 Sh 1, 2
12177-ESK-4CEC19
12177-ESK-4CEC20 Sh 1, 2
12177-ESK-4CEC22 Sh 1, 2
12177-ESK-4CEC23
12177-ESK-4CEC24A Sh 1, 2
12177-ESK-4CEC25A Sh 1, 2
12177-ESK"4CEC26A Sh 1) 2
12177-ESK-4CEC29A Sh 1, 2
12177"ESK-4CEC30A Sh 1, 2
12177-ESK"4CEC35 Sh 1, 2
12177-ESK-5CSL01
12177-ESK-5EGP01 Sh 17 2
12177-ESK-5EGP03 Sh 1, 2
12177-ESK-5EGP05

Amendment 23
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NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLlJME 5 (Cont)

Remove Insert

12177-ESK-5EGP06
12177-ESK-5EJS01
12177-ESK-5EJS02
12177-ESK-5EJS03
12177-ESK-5EJS04
12177-ESK-5ENS02
12177-ESK-5ENS03
12177-ESK-5ENS05
12177-ESK-5ENS07
12177"ESK-5ENS08
12177-ESK-5ENS09
12177-ESK-5ENS11
12177-ESK-5ENS12
12177-ESK-5ENS13
12177-ESK-5ENS14
12177-ESK-5ENS15
12177-ESK-5ENS16
12177-ESK-5ENS17
12177-ESK-5ENS18
12177-ESK"5ENS19
12177-ESK-5ENS20
12177-ESK-5ENS21
12177-ESK-5ENS22
12177-ESK-5ENS23
12177-ESK-5RHS01
12177-ESK-5RHS02
12177-ESK"5RHS03
12177"ESK-5RHS04
12177-ESK-5RHS05
12177-ESK-5SFC01
12177-ESK-5SFC02
12177-ESK-5SWP01
12177-ESK-5SWP02
12177-ESK-5SWP03
12177-ESK-5SWP04
12177-ESK-5SWP05
12177-ESK-5SWP06
12177-ESK"5SWP07
12177-ESK-5SWP08
12177-ESK-5SWP09
12177-ESK-5SWP10
12177"ESK-5SVP11
12177-ESK"5SWP12
12177-ESK-6CCP07
12177-ESK-6CCP09

Sh 1, 2
Sh 1, 2

Sh 1, 2
Sh 1, 2
Sh 1, 2
Sh 1) 2
Sh 1, 2
Sh 1, 2
Sh 1) 2
Sh 1) 2
Sh 1, 2
Sh 1, 2
Sh 1, 2
Sh 1, 2
Sh 1) 2
Sh 1, 2

Amendment 23
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NHP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUHE 5 (Cont)

Remove Insert

12177-ESK-6CCPll Sh 1, 2
12177-ESK-6CCP12
12177-ESK-6CCP13
12177-ESK-6CCP16 Sh 1, 2
12177-ESK-6CCP17 Sh 1, 2
12177-ESK-6CCP18
12177-ESK-6CCP19
12177-ESK-6CCP20
12177-ESK-6CCP21 Sh 1) 2
12177-ESK-6CCP22
12177-ESK-6CSH01
12177-ESK-6CSH02
12177-ESK-6CSH03
12177-ESK-6CSH04
12177-ESK-6CSH05
12177-ESK-6CWS01
12177-ESK-6CSL01
12177-ESK-6CSL02
12177-ESK-6CSL03
12177-ESK-6DER01
12177-ESK-6DER02
12177-ESK-6DFR07
12177-ESK-6DFR11
12177-ESK-6EGA01
12177-ESK-6EGA02
12177"ESK-6EGF01
12177-ESK-6EGF02
12177-ESK-6EGF03

Amendment 23
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%1P2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOllME 6

Removee m

Entire contents of Volume 6

Insert

Volume 6 index sh
12177-ESK-6EJS01
12177-ESK-6EJS02
12177-ESK-6EJS03
12177-ESK-6EJS04
12177-ESK-6EJS05
12177-ESK-6FWS07
12177-ESK-6GTS01
12177-ESK-6GTS02
12177-ESK-6GTS03
12177-ESK-6GTS04
12177-ESK-6GTS05
12177-ESK-6HCS01
12177-ESK-6HCS02
12177-ESK-6HCS03
12177-ESK-6HCS04
12177-ESK-6HCS05
12177-ESK-6HCS06
12177-ESK-6HCS07
12177-ESK-6HCS08
12177-ESK-6HCS09
12177-ESK-6HCS10
12177-ESK-6HCSll
12177-ESK"6HVC01
12177-ESK-6HVC02
12177-ESK-6HVC03
12177-ESK-6HVC04
12177-ESK-6HVC05
12177-ESK-6HVC06
12177-ESK-6HVC09
12177-ESK-6HVC10
12177-ESK-6HVC11
12177-ESK-6HVC12
12177-ESK-6HVC13
12177-ESK-6HVK01
12177-ESK-6HVK02
12177-ESK-6HVK03
12177-ESK-6HVK04
12177-ESK-6HVP01
12177-ESK-6HVP02
12177-ESK-6HVP03
12177-ESK-6HVP06
12177-ESK-6HVROl
12177-ESK-6HVR02
12177-ESK-6HVRll

eet

Sh 1, 2
Sh 1, 2

Sh 1, 2
Sh 1, 2
Sh 1, 2
Sh 1, 2
Sh 1) 2
Sh 1) 2

Sh 1') 2

Sh 1, 2

Sh 1) 2
Sh 1) 2
Sh 1, 2

Amendment 23
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NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLEK 6 (Cont)

Remove Insert

12177-ESK-6HVR12
12177-ESK-6HVR13
12177-ESK-6HVR14
12177-ESK-6HVR15
12177"ESK-6HVR16
12177-ESK-6HVR17
12177-ESK-6HVR18
12177-ESK-6HVR19
12177-ESK-6HVR20
12177-ESK-6HVR21
12177-ESK-6HVR22
12177"ESK-6HVR23
12177-ESK-6HVR24
12177"ESK-6HVR25
12177"ESK-6HVR26
12177-ESK-6HVR27
12177-ESK-6HVR28
12177-ESK-6HVR29
12177-ESK-6HVR30
12177"ESK-6HVY12
12177-ESK-6HVY13
12177-ESK-6ICS01
12177-ESK-6ICS02
12177"ESK-6ICS03
12177-ESK-6ICS04
12177"ESK-6HSS08
12177"ESK-6HSS20

"'2177-ESK-6RHS01

12177-ESK-6RHS02
12177-ESK-6RHS03
12177-ESK-6RHS04
12177-ESK-6RHS05
12177"ESK-6RHS06
12177-ESK-6RHS07
12177"ESK-6RHS08
12177-ESK-6RHS09
12177-ESK-6RHS10
12177-ESK-6RHSll
12177-ESK-6RHS12
12177"ESK-6RHS13
12177-ESK"6RHS14
12177-ESK-6RHS15
12177"ESK-6RHS16

Amendment 23
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%1P2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLU1'K 6 (Cont)

Remove Insert

12177-ESK-6RHS17
12177-ESK-6RHS18
12177-ESK-6RHS19
12177-ESK-6RHS20
12177-ESK-6RHS21
12177-ESK-6RHS22
12177-ESK"6RHS23
12177-ESK-6RHS24
12177-ESK"6RHS25
12177-ESK-6RHS26
12177-ESK-6RHS27
12177-ESK-6RHS28
12177-ESK-6RHS29
12177-ESK-6RHS30
12177-ESK-6RHS31
12177-ESK-6RHS32
12177-ESK-6RHS33
12177-ESK"6RHS34
12177-ESK-6RHS35
12177-ESK-6RHS36
12177-ESK-6RHS37
12177-ESK-6RHS38
12177-ESK-6RHS39
12177-ESK-6RHS40
12177-ESK"6RHS41
12177-ESK-6RHS42
12177-ESK-6SLS01 Sh 1, 2
12177-ESK-6SLS02 Sh 1, 2
12177-ESK-6RHS03 Sh 1, 2

Amendment 23
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NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 7

Remove

Entire contents of Volume 7

Insert

Volume 7 index sh
12177-ESK-6SWPOI
12177-ESK-6SWP05
12177-ESK-6SWP06
12177-ESK-6SWP07
12177-ESK-6SWP08
12177-ESK-6SWP09
12177-ESK-6SWP10
12177-ESK-6SWPll
12177-ESK-6SWP12
12177-ESK-6SWP13
12177-ESK-6SWP14
12177-ESK-6SWP16
12177"ESK-6SWP17
12177-ESK-6SWP18
12177-ESK-6SWP19
12177-ESK-6SWP20
12177-ESK-6SWP21
12177»ESK-6SWP22
12177-ESK-6SWP23
12177-ESK-6SWP24
12177-ESK-6SWP25
12177-ESK-6SWP26
12177-ESK-6SWP27
12177-ESK-6SWP28
12177-ESK-6SWP32
12177-ESK-6SWP33
12177-ESK-6SWP34
12177"ESK-6SWP35
12177-ESK-6SWP36
12177-ESK-6SWP37
12177-ESK-6SWP38
12177-ESK-6SWP39
12177-ESK-6SWP40
12177-ESK-6WCS03
12177-ESK-6WCS11
12177-ESK-7BYS01
12177-ESK-7CCP01
12177-ESK-7CCP03
12177-ESK-7CCP04
12177-ESK-7CCP05
12177-ESK-7CCP06
12177-ESK-7CCP07
12177-ESK-7CHS01
12177-ESK-7CMS02

eet

Sh 1, 2
Sh 1) 2

Sh 1) 2
Sh 1, 2
Sh 1) 2
Sh 1) 2
Sh 1, 2
Sh 1, 2

Sh 1, 2

Amendment 23
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NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 7 (Cont)

Remove Insert

12177-ESK-7CMS03
12177-ESK-7CMS04
12177-ESK-7CMS05
12177-ESK-7CMS06
12177-ESK-7CMS07
12177-ESK-7CMS08
12177-ESK-7CMS09
12177-ESK-7CMS10
12177-ESK-7CMS11
12177-ESK-7CMS12
12177-ESK-7CMS13
12177-ESK-7CMS15

~ 12177-ESK-7CMS16
12177-ESK-7CMS17
12177-ESK-7CMS18
12177-ESK-7CMS19
12177-ESK-7CMS20,
12177-ESK-7CMS21
12177-ESK-7CMS22
12177-ESK-7CPS01
12177-ESK-7CPS02
12177-ESK-7CPS03
12177-ESK-7CPS04
12177-ESK-7CPS06
12177-ESK-7DER02
12177-ESK-7DER03
12177-ESK-7DRF03
12177-ESK-7DFR06
12177-ESK-7DRS01
12177-ESK-7EGF01
12177-ESK-7EGF02
12177-ESK-7EGF03
12177-ESK-7EGP01
12177-ESK-7EJS01
12177-ESK-7ENS01
12177-ESK-7ENS02
12177-ESK-7ENS03
12177-ESK-7ENS04
12177-ESK-7FPW04
12177-ESK-7FPV05
121?7-ESK-7GTS01
12177-ESK-7GTS02
12177-ESK-7GTS03
12177-ESK-7GTS04
12177-ESK-7HCS01
12177-ESK-7HCS02

Sh 1, 2

Sh 1, 2

Sh 1, 2

Sh 1, 2

Amendment 23
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NMP2 FSAR DRYING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 7 (Cont)

Remove Insert

12177"ESK-7HCS03
12177-ESK-7HCS04
12177-ESK-7HVC01
12177-ESK-7HVC02
12177"ESK-7HVC03
12177-ESK-7HVC04
12177-ESK-7HVC05
12177-ESK-7HVC08
12177-ESK-7HVC11
12177-ESK-7HVC12
12177-ESK"7HVC13
12177-ESK-7HVC14
12177"ESK-7HVC15
12177-ESK-7HVC'18
12177"ESK-7HVC19
12177-ESK-7HVC20
12177"ESK-7HVC22
12177-ESK-7HVK01
12177-ESK-7HVK02
12177-ESK-7HVK03
12177-ESK-7HVP01
12177-ESK-7HVP02
12177"ESK-7HVP03
12177-ESK-7HVP06
12177"ESK-7HVP07
12177-ESK-7HVP08
12177-ESK-7HVR01
12177-ESK-7HVR02
12177-ESK-7HVR05
12177-ESK-7HVR06
12177-ESK-7HVR07
12177-ESK-7HVR08
12177-ESK-7HVR09
12177-ESK-7HVR10

Sh 1$ 2

Sh 1) 2
Sh11 2

Sh 1, 2

Sh 1, 2, 3

Sh 1, 2, 3

Sh 1, 2
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NMP2 FSAR DRAMING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 8

Remove

Entire contents of Volume 8

Insert

Volume 8 index sheet
12177-ESK"7HVY05
12177-ESK-7HVY06
12177-ESK-7HVY08
12177-ESK-7IAS01
12177-ESK-7IAS02
12177-ESK-7IAS03
12177-ESK-7IAS04
12177-ESK-7IAS07
12177-ESK-7IAS08
12177-ESK-7IAS09
12177-ESK-7ISC01
12177-ESK-7LMS02
12177-ESK-7MSS10
12177-ESK-7MSS11
12177-ESK-7MSS12
12177"ESK-7MSS13
12177-ESK-7MSS14
12177-ESK-7MSS15
12177-ESK-7MSS16
12177-ESK-7MSS17
12177-ESK-7MSS)8
12177-ESK-7MSS19
12177-ESK-7MSS20
12177-ESK-7SCI01
12177-ESK-7SCI02
12177-ESK-7SCI03
12177-ESK-7SCI04
12177-ESK"7SCI05
12177-ESK-7SCI06
12177-ESK-7SCI07
12177-ESK-7SCI08
12177-ESK-7SCI09
12177-ESK-7SCI10
12177-ESK-7SCI11
12177-ESK-7SCI)2
12177-ESK-7SCI13
12177-ESK-7SCI14
12177-ESK-7SCI15
12177-ESK-7SCI)6
12177-ESK-7SCI17
12177-ESK-7SCI)8
12177-ESK-7SCI19
12177-ESK-7SGI20
12177-ESK-7SCI21

Sh )) 2

Amendment 23

0405-1217718"HC2

DP-13 December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOIUlK 8 {Cont)

Remove Insert

12177-ESK-7SCI22
12177-ESK-7SCI23
12177-ESK-7SCI24
12177-ESK-7SCI25
12177-ESK-7SCI26
12177-ESK-7SCI27
12177-ESK-7SCI28
12177-ESK-7SCI29
12177-ESK-7SCI30
12177-ESK-7SCI31
12177-ESK-7SCI32
12177-ESK-7SCI36
12177-ESK-7SCI37
12177-ESK-7SCI38
12177-ESK-7SCI39
12177-ESK-7SCI40
12177-ESK-7SCI41
12177-ESK-7SCI42
12177-ESK-7SCI43
12177-ESK-7SCI44
12177-ESK-7SCI45
12177-ESK-7SCI46
'12177-ESK-7SFC01
12177-ESK-7SFC02
12177-ESK-7SFC04
12177-ESK-7SFC05
12177-ESK-7SFC07
12177-ESK-7SFC08
12177-ESK-7SFC09
12177-ESK-7SFC10
12177-ESK-7SWP03
12177-ESK-7SWP04
12177-ESK-7SWP05
12177-ESK-7SWP06
12177-ESK-7SWP07
12177-ESK"7SWP08
12177-ESK-7SWP09
12177"ESK-7SWP10
12177-ESK-7SWP11
12177-ESK-7SWP12
12177-ESK-7SWP13
12177-ESK-7SWP14
12177-ESK-7SWP15
12177-ESK-7SWP16
12177-ESK-7SWP17 Sh 1, 2

Amendment 23

0405-1217718-HC2

DP"14 December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

Remove

VOLUME 8 (Cont)

Insert

12177-ESK-7SWP18
12177"ESK-7SWP19
12177-ESK-8BYS06
12177-ESK"8BYS12
12177"ESK-8BYS13
12177-ESK-8BYS14
12177-ESK-8EGP01 Sh
12177-ESK-8EGP02
12177-ESK-8EGP03 Sh
12177-ESK-8EGP04
12177-ESK-8EGP05
12177-ESK-8EGP06 Sh
12177-ESK-8EGP07
12177-ESK-8EGP08 Sh
12177-ESK-8EGP09
12177-ESK-EGP10

1 7 2 p 3

1) 2, 3

1, 2

1) 2

Amendment 23

0405-1217718-HC2

DP-15 December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 9

Remove Insert

Volume 9 index sheets
12177-ESK-8EGS01
12177-ESK-8EGS02
12177-ESK-8ENS01 Sh 1, 2
12177-ESK-8ENS02 Sh 1, 2
12177"ESK-8ENS03
12177-ESK-8ENS04
12177-ESK-8SYD01
12177-ESK-8SYD02
12177-ESK-10IHA01
12177-ESK-10IHA10
12177-ESK-10IHAll
12177-ESK-10IHA12
12177-ESK-10IHA20
12177-ESK-10IHA21
12177-ESK-10IHA22
12177-ESK-10IHA30
12177-ESK-10IHA31
12177-ESK-10IHA100A
12177-ESK-10IHA100B
12177-ESK-10IHA101A
12177-ESK-10IHA101B
12177-ESK-10IHA102A
12177-ESK-10IHA102B
12177-ESK-10IHA103A
12177-ESK-10IHA103B
12177-ESK-10IHA104A
12177-ESK-10IHA104B
12177-ESK-10IHA105A
12177-ESK-10IHA105B
12177-ESK-10IHA106A
12177-ESK-10IHA106B
12177-ESK-10IHA107A
12177-ESK-10IHA107B
12177-ESK-10IHA108A
12177-ESK-10IHA109A
12177-ESK-10IHA109B
12177-ESK-10IHAllOA
12177-ESK-10IHAllOB
12177-ESK-10IHA200A
12177-ESK-10IHA200B
12177-ESK-10IHA201A
12177-ESK-10IHA201B
12177-ESK-10IHA202A
12177-ESK-10IHA202B

Volume 9 index sheets

17 2
1, 2
1 j 2

1, 2

12177-ESK-8EGS01
12177-ESK-8EGS02 Sh
12177-ESK-8ENS01 Sh
12177-ESK-8ENS02 Sh
12177-ESK-8ENS03
12177-ESK-8ENS04 Sh
12177-ESK-8SYDOl

12177-ESK-10IHA01
12177"ESK-10IHA10
12177-ESK-10IHA11
12177-ESK-10IHA12
12177-ESK-10IHA20
12177-ESK-10IHA21
12177-ESK-10IHA22
12177-ESK-10IHA30
12177-ESK-10IHA31
12177-ESK-10IHA100A
12177-ESK-10IHA100B
12177-ESK-10IHA101A
12177"ESK-10IHA101B
12177-ESK-10IHA102A
12177-ESK-10IHA102B
12177-ESK-10IHA103A
12177-ESK-10IHA103B
12177-ESK-10IHA104A
12177-ESK-10IHA104B
12177-ESK-10IHA105A
12177-ESK-10IHA105B
12177-ESK-10IHA106A
12177-ESK-10IHA106B
12177"ESK-10IHA107A
12177-ESK-10IHA107B
12177-ESK-10IHA108A
12177-ESK-10IHA109A
12177-ESK"10IHA109B
12177-ESK-10IHAllOA
12177-ESK-10IHA110B
12177-ESK-10IHA200A
12177-ESK-10IHA200B
12177-ESK-10IHA201A
12177-ESK-10IHA201B
12177"ESK-10IHA202A
12177-ESK-10IHA202B

Amendment 23

0405-1217718-HC2

DP-16 December 1985





NMP2 CESAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

/y
Remove

VOLlJME 9 (Cont)

Insert

12177-ESK-10IHA203A
12177-ESK-10IHA203B
12177-ESK-10IHA204A
12177-ESK-10IHA204B
12177-ESK-10IHA205A
12177-ESK-10IHA205B
12177-ESK-10IHA206A
12177-ESK-10IHA206B
12177-ESK-10IHA207A
12177-ESK-10IHA207B
12177-ESK-10IHA208A
12177-ESK-10IEGA01
12177-ESK-10IEGA02
12177-ESK-10IEGA03
12177-ESK-11IAS01
12177-ESK-11ICS01
12177-ESK-11ICS02
12177-ESK-11ICS03
12177-ESK-11ICS04
12177-ESK-11ICS05
12177-ESK-11ICS06
12177-ESK-11ICS07
12177-ESK-11ICS09
12177-ESK-11ICS10
12177-ESK-11ICS11
12177-ESK-11ICS12
12177-ESK-11ICS13
12177"ESK-11ISC01
12177-ESK-11ISC02
12177-ESK-11ISC03
12177-ESK-11ISC04
12177-ESK-11ISC05
12177-ESK-11ISC06 .
12177"ESK-11MSS05

12177-ESK-10IHA203A
12177-ESK-10IHA203B
12177-ESK-10IHA204A
12177-ESK"10IHA204B
12177-ESK-10IHA205A
12177-ESK-10IHA205B
12177-ESK-10IHA206A
12177-ESK-10IHA206B
12177-ESK-10IHA207A
12177-ESK-10IHA207B
12177-ESK-10IHA208A
12177-ESK-10IEGA01
12177-ESK-10IEGA02
12177-ESK-10IEGA03
12177-ESK-11IAS01
12177-ESK-11ICS01
12177-ESK-11ICS02
12177-ESK-11ICS03
12177-ESK-11ICS04
12177-ESK-11ICS05
12177-ESK-11ICS06
12177-ESK-11ICS07
12177"ESK-11ICS09
12177-ESK-11ICS10
12177-ESK-11ICS11
12177-ESK-11ICS12
12177-ESK-11ICS13 S4 1, 2
12177-ESK-11ISC01
12177-ESK-11ISC02
12177-ESK-11ISC03
12177-ESK-11ISC04
12177-ESK-11ISC05
12177-ESK-11ISC06
12177-ESK-11MSS05

Amendment 23

0405-1217718-HC2

DP-17 December 1985





NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 9A

Remove

Volume 9A index sheets
12177-EE-1A-6
12177-EE-1B-8
12177-EE-1C-8
12177-EE-1D-8
12177-EE-1F-6
12177-EE-1G-6
12177-EE-1H-6
12177-EE-1J-5
12177-EE-1K-7
12177-EE-1L-5
12177-EE-1M-5
12177-EE-1N-5
12177"EE-lp-4
12177-EE-1Q-5
12177-EE-1R-5
12177-EE-1T-10
12177-EE-1U-7
12177-EE-1V-9
12177-EE-1W-8
12177-EE-1X-7
12177-EE-1Y-6
12177-EE-lz-j
12177-EE-1AA-3
12177-EE-1AB-3
12177-EE-1AD-3
12177-EE-1AE-3
12177-EE"1AF-1
12177-EE-1AG-3
12177-EE-1AH-3
12177-EE-lAK-3
12177-EE-1AL-3
12177-EE-1AM-3
12177-EE-1AN-3
12177"EE-lAg-3
12177"EE-1AR-3
12177-EE-1AS
12177-EE-lAT-3
12177-EE-lAU-3
12177-EE-1AV-3
12177"EE-1AW-3
12177-EE-lAX-3
12177-EE-1AY-3
12177-EE-1AZ-1

Insert

Volume 9A index sheets
12177-EE-lA-7
12177-EE-1B-10
12177-EE-1C-10
12177-EE-1D-10
12177-EE-1F-9
12177-EE-1G-8
12177-EE-1H-10
12177-EE-1J-7
12177-EE-1K-10
12177-EE-1L-8
12177-EE-1M-8
12177-EE-1N-8
12177-EE-lp-6
12177-EE-lg-9
12177-EE-1R-8
12177-EE-1T-12
12177-EE"1U-10
12177-EE-1V-11
12177-EE-1W-10
12177-EE-1X-9
12177-EE-1Y-8
12177-EE-1Z-9
12177-EE-lAA-4
12177-EE-lAB-5
12177-EE-lAD-6
12177-EE-lAE-5
12177-EE-lAF-4
12177-EE-1AG-4
12177-EE-1AH-4
12177-EE-1AK-4
12177-EE-1AI-4
12177-EE-1AM-4
12177-EE-lAN-4
12177-EE-1AQ-4
12177-EE-lAR"8

12177-EE-lAT-5
12177-EE-1AU-4
12177-EE"1AV"4
12177-EE-1AW-6
12177-EE-1AX-6
12177-EE-1AY-4
12177-EE-1AZ-2

Amendment 23

0405-1217718-HC2
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NMP2 FSAR DRAWING PACKAGE

INSERTION INSTRUCTIONS

VOLUME 9A (Cont)

Remove Insert

12177-EE-1BH-2
12177-EE-1BR-5
12177-EE-1CA-4
12177-EE-1CB-5
12177-EE-1CC-4
12177"EE-1CM-5
12177-EE-1CN-5
12177"EE"1CP-1
12177-EE-1CT-1

12177-EE-lEA-8

12177-EE-2B-4
12177-EE-2C-2
12177-EE-2E-3
12177-EE-2F-2
12177-EE-2G-3
12177-EE-2J-3
12177-EE-2R-2
12177-EE"2U-2
12177-EE-2W-3

12177-EE-1BH"3
12177-EE-1BR-7
12177-EE-1CA-6
12177-EE-1CB-6
12177-EE-1CC-5
12177-EE-1CM-9
12177-EE-1CN-9
12177-EE-1CP-2
12177-EE-1CT-2
12177-EE-1CX-5
12177-EE-1CY-6
12177-EE-1CZ-4
12177-EE-1EA-9
12177-1FA-8
12177-1FB-3
12177-1FC-2
12177"1FD"1
12177-EE-2B-5
12177-EE-2C-3
12177-EE-2E-4
12177-EE-2F"3
12177-EE-2G-4
12177-EE-2J-4
12177-EE-2R-4
12177-EE-2U-3
12177-EE-2W-5

Amendment 23

0405-1217718-HC2

DP-19 December 1985
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