Nine Mile Point Unit 1
Equipment Qualification

The Electrical Equipment Qualification Program for Nine Mile Point Unit 1
is an on-going progran based on qualification evaluations performed in
accordance with the Department of Operating Reactors' "Guidelines for
Evaluating Environmental Qualifications of Class 1E. Electrical Equipment
in Operating Reactors". As such, evaluations performed are subject to
revisions reflecting new data input and quality assurance reviews.

Table I attached 1ists the reports being provided as requested by Franklin
Research Center. In some cases, the reports have been updated and the
more recent reports are being provided. The reports upon which our
earlier submittal was based are available for review. Conclusions of the
more recent reports may effect the qualifications status of certain
components from our earlier submittal. Niagara Hohawk is currently
reviewing these updated reports and will provide revised system/component
evaluation work sheets and additional justification for continued
operation, if appropriate, by April 2, 1982. Identified below are those
components whose qualification status may be subject to change:

. Sept. 81
Manuf. Conponent Status Possible Change
ASCO HUA-90-405 Type 546 Qualified Assessment Ongoing
Fisher Electropneumatic 40 Year Life Assessment Ongoing
Transducer ‘
Kerite Cable Qualified Assessment Ongoing
Limitorque Valve Operator Qualified Assessnent Ongoing .
Microswitch Position Switch | 40 Year Life Assessment Ongoing
Namco Position Switch Not Qualified Assessment Ongoing
Rosemount - 1151 DP Transmitter Qua]ifed‘ Assessnent Ongoing 9 h

In addition, Table II attached, surmarizes Franklin Research Center
requested information concerning TMI-NUREG 0737 Action Plan/Equipment
installed at Nine Mile Point Unit 1.
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REPORT REQUESTED BY FRC

@
TABLE I

Equipment Qualification Reports

REPORT PROVIDED TO NRC

EQUIPMENT AFFECTED

NUS Report 1961-0005

NUS Report 1961-G080-001
Including G.E. Letter Number
G-EN-8-18 dated 2/24/78

Burndy Test Report TD-78-595A

NUS Report 1961-A383

NUS Report 1961-G049
NUS Report 1961-A382
NUS Report 1961-N0O7
NUS Report R369-001

Laurence Bulletin for Series
500 &500 HP Two-Way Rotary

Shaft TypeSolenoid Valves
Issues and Drawing #2600E

NUS Analysis - 1961-0005-001
Environmental Qualification of D.G. 0'Brien
Connectors

NUS Analysis 1961-G080-001-R1

Environmental Qualification for G.E. Type EB
Terminal Blocks at NMP-1 and G.E. letter
Number G-EN-8-18 dated 2/24/78

Burndy Lab Test Record 79-601A
For YA, YA-DTW, and QA-B Type Uninsulated
Terninals

This should be NUS Analysis 1961-A382

NUS ANAL-G049-001
Assessnment of 0.Z. Gedney Electrical Connectors
Serving a Safety Related Function

NUS Analysis 1961-A382-001
Assessment of AMP Terminal Connectors Serving
A Safety Related Function

NUS Analysis 1961-N007-001
Environmental Qualification Assessment of NAMCO
Limit Switches Series D2400X and SL3

NUS Analysis 1961-R369-001-R1
Environmental Qualification of Rosemount 510
DU Trip Units

Laurence Bulletin 500 and 500 HP Issues

4 Pin #8, 19 Pin #16

EB-5, EB-25

QA-B

AlMP-Ring Tongue Terminal
Connectors and Butt Connectors

Type XL & XW

Ring Tongue and Butt
Terninal Connectors

D2400X and SL3
Limit Switches

Rosemount 510 DU Trip Units

500 and 500 HP Solenoid
Valves






REPORT REQUESTED BY FRC

TABLE I (cont'd)
Equipment Qualification Reports

REPORT PROVIDED TO NRC

EQUIPMENT AFFECTED

NUS Report 1961-A499-001

Micro Switch Test Report
Ltr-24407 2/24/77

NUS Report 1961-M302

G oE . Letter G-EN-O-] 64
dated 10/16/80

NUS Report 1961-R369-002

NUS Report 1961-F080

NUS Report 1961-F130

BWR Equipment Qualification
Surmary QSR-44-E-01

BWR Equipnent Qualification
Surmary QSR-96-A-03
October 16, 1980

G.E.” Report 126-62
January 15, 1975

NUS Analysis 1961-A499-001
Environmental Qualification for Asco Solenoid
Valves Model 8300 Series

Micro switch test report LTR-24407 dated 2/24/77

NUS Analysis 1961-14302-001
Environmental Qualification Analysis for Micro
Switch Model 11LS1

G.E. Letter G-EN-0-164 dated October 16, 1980

NUS Analysis 1961-R369-002-R1
Environnental Qualification of Rosemount
1151DP Transmitters

NUS Analysis 1961-F080-001-R1
Environmental Qualification Assessment of
Fenwal 17002-40 Temperature Switches

\

NUS Analysis 1961-F135-001
Environmental Qualification Assessment for
Fisher Type 546 Electro-Pneumatic Transducer

BWR Equipment Qualification Summary QSR-44-E-01
G.E. 551 Pressure Transmitters

BHR Equipment Qualification Summary QSR-96-A-03
October 16, 1981 - Asco 8300 Series S.V.

G.E. Report 126-62

Environmental Testing of MSS/RV Air Control Valves

8300 Series Solenoid Valves

Model 11LST Limit Switch

Model 11LST Limit Switch

G.E. Motors

Rosemount 1151DP
Transmitters

Type 17002-40 Temperature
Switches

Type 546 E/P Transducer

G.E. Type 551 Transmitters

Asco 8300 Series Solenoid
Valves

Asco 8300 Series Solenoid
Valives






REPORT REQUESTED BY FRC

*TABLE I (cont'd)
Equipment Qualification Reports

REPORT PROVIDED TO NRC

EQUIPMENT AFFECTED

BWR Equipnent Qualification °

Surmmary QSR 111-A-01
October 14, 1980

Bechtel Power Corp. File No.
10855-E117 (9)-42-1

BHWR Equipment Qualification
Surmary. QSR-010-A-01

NES Document 81A0636 Rev. 0
7/15/80

NES Letter 5152-008

BWR Equipment Qualification Summary 111-A-01
G.E. ECCS Motors

Bechtel Power Corp. File No. 10855-E117 (9)-42-]
(Applicable Section)

BWR Equipment Qualification Summary QSR
010-A-01 03/28/78 - G.E. Terminal Blocks

NES Document 81AD636 Rev..0 7/15/80

NES Letter #5152-008 7/18/80 from M. Jaworsky
(NES) / L. McNeer (NMPC)

G.E. Motors

G.E. AKD-5 Circuit Breakers
G.E. Terminal Blocks
EB-5, EB-25

Radiation Information

Radiation Information







NUREG 0737
CLARIFICATION
ITEM

11.B.1
11.B.2

I1.B.3
I1.D.1

I1.E.4.2

II.F.1

TITLE

Reactor Coolant Vent

Plant Shielding

Post-Accident Sampling
Valve Position
Indication

Containment Isolation
Dependability

Accident-Monitoring
1. Noble Gas Monitor

2. Iodine/Particulate
Sampling

3. Containment High
Range Monitor

TAg!% II

TMI ACTION PLAN
EQUIPMENT INSTALLED AT NINE MILE POINT 1

DESCRIPTION

i. Modified Pover Supplies to
Existing Reactor Head Vent System
Isolation Valves

ii. Will Provide New Emergency Condenser
Vent to the Torus

Relocated Existing Instrumentation and
Solenoid Valve to Areas of Lower
Radiation.

Installed Post-Accident Sampling System
for Reactor Coolant Sampling.

Installed Acoustical Monitoring System
for Relief and Safety Valves.

Installed MNew Isolation Valves for Post
Accident Sampling Line and Torus to
Radwaste Pump Downline. .

No provisions for Isolation of Vent and
Purge Valves Provided.

Effluent Monitoring System to be Installed

Effiuent Monitoring System to be Installed

Installed Containment High Range
Radiation Monitors

APPROXIMATE
EQUIPMENT

INSTALLATION DATE

Spring 81
June 82

N/A

Jan. 81
March 80
March 82

Generic
BWROG Position

dan. 83
Jan. 83

Jan. 82






NUREG 0737
CLARIFICATION
- . ITEM

II.F.2

IT.K.3

TABLE II (cont'd)
TMI ACTION PLAN

EQUIPMENT INSTALLED AT NINE MILE POINT 1

TITLE
4. Containment Pressure

5. Containment Water
Level

6. Containment Hydrogen
Instrumentation for
Detection on Inadequate
Core Cooling

Final Recommendations
B&0 Task Force

14. Iso. Condenser
Isol. Mod.

19. Interlock Recir.
Pump Modification

DESCRIPTION
Installed Containment Pressure Monitors

Installed Torus Water Level
Instrunentation

No Action Requﬁred

Installed Fuel Zone Level Instrumentation

None

None

APPROXIMATE
EQUIPMENT
INSTALLATION DATE

Spring 81

Spring 81

N/A
Jan. 82

None Required
Per NRC-SER

None Required
Per NRC-SER
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YES NO

N/A

METHOD OF ANALYSIS ’

IS THE METHOD USED APPROPRIATE CONSIDERING THE PURPOSE AND TYPE OF

IS THE METHOD IN ACCORDANCE WITH CODES, STANDARDS, AND REGULATORY
REQUIREMENTS?

HAS THE METHOD BEEN EMPLOYED ELSEWHERE IN INDUSTRY OR IN LICENSE
APPLICATIONS?

ANALYSIS AND THE USE AND ACCEPTABILITY OF THE RESULTS (i.s.,, MARGIN TO l:IMlTS)?

2 O

>
2~ O

ASSUMPTIONS" -

ARE ASSUMPTIONS NECESSARY TO PERFORM THE ANALYSIS ADEQUATELY DESCRIBED
AND REASONABLE?

WHERE NECESSARY, ARE THE ASSUMPTIONS IDENTIFIED FOR SUBSEQUENT
RE-VERIFICATIONS WHEN THE DETAILED DESIGN ACTIVITIES ARE COMPLETED?

O

a

INPUT INFORMATION

ARE THE INPUTS INTO THE ANALYSIS STATED AND THEIR SOURCE IDENTIFIED?

IS THE INPUT INFORMATION FROM THE LATEST AVAILABLE REVISION TO THE
DOCUMENT?

IS THE STATUS (PRELIMINARY, CONCEPTUAL, ETC.) OF THE INPUT SOURCE IDENTIFIED
FOR LATER CONFIRMATION OF THE VALIDITY OF THE INPUT?

ARE THE INPUTS SUFFICIENT CONSIDERING THE PURPOSE OF THE ANALYSIS?
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COMPUTER CODE APPLICATION

ARE ALL CODES USED IDENTIFIED ALONG WITH SOURCE, COMPUTER TYPE, INPUTS,
AND OUTPUTS?

HAS THE CODE BEING USED BEEN ADEQUATELY VERIFIED? .

»

IS THE CODE SUITABLE FOR THE PRESENT ANALYSIS?

DOES THE COMPUTER MODEL (NODING, TIME STEPS, ETC.) ADEQUATELY REPRESENT
THE PHYSICAL SYSTEMS?

o0 o o

O o o o

REASONABLENESS OF RESULTS

IS THE MAGNITUDE OF THE RESULT REASONABLE?

ARE THE DIRECTION OF.TRENDS REASONABLE?
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PINAL ANALYSIS REVIEW CHECKLIST
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Analysis File Title:
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1. Uniqu; Analysis Pile Number assigned-to the £file. ~
2. Analysis recorded on CD=-60 ’ -
a. pages numbered '
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c. all pages dated -~
4 K d. client identified on each page -
. e. correct file number on each page -~
£. author (s) specified on each page -~
g. subject specified on each page -~
h. verifier initials on each page ~
3. Analysis File includes:
a. client identification ’ -t
b. analysis file number ~
c. analysis title -~
. d. author(s) identification ///
e. description of the purpose of the analysis a
£. discussion of the general method of analysis i
q. identification of input information source 4
?.' h. identification of input information status -
rd

i. major assumptions used in performing the analysis
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10.
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15,

16.
17.

18.

k. identification of specific versions of codes used
l. detailed calculation

m. listing of computer input ‘

n. . microfiche of computer output

©.  summary of results. T .oy
Récord of analysis provided onn CD-28

All applicable entries on CD-28 corréct.‘

Ali referenced NUS internal memés included in analysis file.
All referenced telecons included in analysis file.

Separate computer output labeled with analysis file number.
Record of analysis file verification on CD-29.

All entries on CD-29 completed and correct.

Item (7) of CD-29 completed and comments numbered
Verification checklist CD-30 included.

Computer code used verified per QAI 3.5.

Corrected items crossed out clearly enocugh to show on
Xerox coples.

List of input information and major assumptioné checked
for commpleteness.

Documents Complete (Page Count)
Documents Legible and Reproducible

All Documents Identified on Index Received

. Documents Properly Paginated

Documents Identified to Project/Item

All Unsatisfactory Conditions Resolved (List)
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™ ﬁz.\\\§T§§ ELECTRICAL PENETRATION CONNECTORS REQUIRED' TO MITIGATE AN ACCIDENT -

5N S \\ T

3 .o .
b\ N . d§ a : : .

w oW o S PENETRATION ELECTRICAL CONNECTOR CONSTRUCTL(
Penetration Pin Front Mid Reas
. Numbex Service Construction Insulator Insulator Insul:
“X-E178D Core Spray IV 40-01 Power" 48 HDPE . HDPE GHG
X-EL178H Core Spray 1V 40-01 Control 19§16 DIAL DIAL DIA
X-E179A Clean-Up Return IV 33-01 Power 448 HDPE HDPE " Gue
Z-E179B Clean-Up Supply IV 23-02 Power 448 HDPE HDPE GG
X{-E179E Clean-Up Return IV 33-01 Control 19it16 DIAL DIAL DIA:
{-E179F Clean-Up Supply IV 33-02 Control 19§16 DIAL DIAL DI
{-E188G Electromatic Valves NRL0OSC, NR108D 19516 DIAL DIAL DIA’
X-E188H Electromatic Valve NR1O8F 12416 DIAL DIAL DIA
{~E189D Core Spray IV 40-09 Power 4F . HLCPE HDPE GHG
{-E189H Core Spray IV 40-09 Control 19416 DIAL DIAL DIA
X~-E202-H Main Steam IV .01-02 Control 19{16 DIAL DIAL DIA
'X-E210-B Core Spray IV 40-10 Power 48 HDPE HDPE GMG
X-E210-E Core Spray IV 40-10 Control 19416 DIAL DIAL " DIA
{-2124 Main Steam IV 01-02 Power 48 HDPE HDPE - GM
X-212E Main Steam IV 01-02 Control 19416 DIAL 'DIAL ] DIA
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TRERN L
() IR \\ﬁ A ELECTRICAL PENETRATION CONNECTORS REQUIRED TO MITIGATE AN ACCIDENT CRE
S of "1 \h . .
AN . . i .
im_ﬁ S \;Q: Q PENETRATION ELECTRICAL CONNtE_CTOR CONSTRUCT
IR R '
(& 8 E & & : : ,
i Penetration . Pin ) Front Mid Re
:  Number Sexrvice Construction Insulator Insulator Insu
X-E228F Electromatic Valves NRL08A NR108B ' 19#16 - DIAL . DIAL DI
X-E228G Electromatic Valve NRLO8E 19j16 DIAL ) DIAL D1
{ X-E228H Main Steam IV 01-01 Control ' 19416 DIAL DIAL . DI
| z-£2204 Main Steam IV 01-01 Power ' 4118 - HDPE HDPE G
; X-E “229C Main Steam IV 01-01 Control .. 194416 ° = .DIAL DIAL D1
} X-E231D Core Spray IV 40-11 Power ‘ 48 HDPE HDPE G
1 X-E231H Core Spray IV 40-11 Control ) 19416 DIAL DIAL D]
‘ X-E233A Reactor Shutdown Cooling System Supply v
i 38-01 Power 48 HDPE HDPE Gl
t X-E233B Reactor Shutdown Cooling System Supply IV .
i -38-13 Power - 448 HDPE HDPE G
-X-E233E Reactor Shutdown Cooling System Supply v .. :
38-01 Control 1916 DIAL DIAL D]
X-E233F Reactor Shutdown Cooling System Supply IV .
38-13 Control 19416 DIAL DIAL D}
Material Abbreviations Pin Construction
HDPE - High Dernsity Polyethylene First Number - Number of Pins (Cont
DIAL - Diallyl Phthalate Second Number -  Pin Diameter in AWG
Y ) GHG - Glass Impregnated Melamine (American Wire Gauge
= S O ' =
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. . Phone (201) 467-5400
G-EN-8-18 =
T. .Crimmons
é@' Madden = Ge>

« Pinelli

> r. Tipton
.Y/ J. carroll
N ;
Mr, D,A. Ross | PE‘.CE%VE@
Jersey Central Power and Light Company -3
Madison Avenue At Punchbowl Rcad .
Morristown,N.J. 07960 ' e 29 1981

February 24,1978

SUBJECT: QUALIFICATION OF EB TERMINAL 'BOARDENG!NEERING SFR\“C:!S(

Reference: (1) G,E. Quotation #414-TY-12-EN-1
(2) Test report by RM Schuster, 11/6/73,
) "Terminal Block LOCA Test for Electrical
Penetration Assemblies”
(3) NRC IE Bulletin No. 78-02, 1/30/78,
"Terminal Block Qualification"

Dear Sir:

An auntoclave test (reference 2) for General..Electric
terminal block CR151B showed that performance was

not siginificantly effected by high temperature’, _
pressure and humldlty experienced under LOCA. condlq
tions.

There is very llttle dlfference between CR151B ‘and? -..
EB terminal boards. They are made of the same mater-
ial (cellulose filled phenolic). They are of ;
similar physical size and mechanical arrangement.

The phenolic material used will tolerate radmatlon
doses well above that expected in the drywell due t

a LOCA without s;gnlficant mechanical degradation.
Both can accomodate wiring up to size AWG210. Both
are rated at’ 30 amp continuous, 600 v. The CR151B6

is a molded one-piece board, while the EBS is fabrica-
ted c1rcurt by circuit,
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MR. D. RQSS Page 2 - February 24,1978

These comparisons and analysis together with' the

type testing (reference 2) might be used to axgue
qualification allowable under IEEE 323. Type test-
ing allows for generic representation of design varia~
tions in’ tests.

The terminal boards for the MSIV solenoid valve and
switches.are needed to operate in their safety func-
tion during the first few seconds of a LOCA when
containment pressure reaches 2 psig. The solenoid A
valves have applied power during normal plant.opera-
tion. Any loss of power would initiate closure

of the: MSIV, MSIV closure is the safe condltlon. It

‘might be said that the environmental quallflcatlon of;

the terminal blocks need not consider any time period
greater than a minute, or the time it, takes for the
isolation signal to reach the MSIV's.’

[ ki M o »
However, if Oyster Creek has exposed terminal .blocks
for safety equipment that might experience an acc1dent

.environment, arrangements should be made to provzde‘

some type of enclosure, preferably NEMA4 -or’ better.
Having an enclosure should satisfy any’ céncérns the
NRC may have re términal blocks, see. Reference 3.

If you should have any questions relative to this
letter, please contact us.

- Vexy truly yours,

.

- WW"
W. Popow, Nuclear Service Manager
I&SE -~ MECHANICAL & NUCLEAR

WP/lk
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® 1.0 PURPOSE
The purpose of this test i3 to determine the effect of the high
temperature, pressure and humidity experienced during a LOCA on
G.E. and States type terminal blocks.

2.0 REFERENCES

Letter from Bechtel Power Coréoracion to Mr. W. E. Olsoua dated
(i) -August 31, 1973. .

3.0 SUMMARY OF RESULTS : : A
] Hb

[ ] . K\‘;.\

3.1 Results:

) y - This test demonstrated that during LOCA conditions the insula~-

: tion resistance on both types of terminal blocks would decrease
from greater than 1010 ohms to approximately 2x10% ohms. After
completion of testing the insulation resistance was 4.0x109 ohms.

3.2 Conclusions ) -

™. subjected to LOCA conditions their insulation resistaace can be
g S\ . expected to drop to approximately-Z.OxlO“ ohma. However the
i ~ terminal blocks will almost fully recover to their ipitial values
i ' of insulaclon resistance once the steam environment is removed.

Each type of block showed no deterioration after testing except
- for some slight -discoloration of the phenolic material.

4.0 TEST PROCEDURE

i 4.1 Test Circuit Diagram .
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4.2 Description of Test °

Two adjacent terminals of cach terminal block were connected
to an IR rack with /16AWG wire passing through two sealed
ports in the pressure vessel. (See Test Circult Diagram).
The insulation resistance was measured between the 2 terminals
with 500 vdc power supply at ambient condition. The terminal
blocks were then subjected to the LOCA condition as ‘shown in
Table 1. The insulation resistance was' recorded at least once
a day and at each significant temperature condition during the
test. After completion of the 10 day test the cover was re-
moved and the vessel was left open for 36 hours before final
insulation resistance measurements were recorded. See Test

. Data Sheet for specific values.

Bl
-

TABLE 1 ) '
TEMPERATURE °F 260 320 340 320 260
PRESSURE PSIG 21 75 103 75 . 21
RELATIVE HUMIDITY Z 100 100 100 100 100
DURATION 1.5 days 1.5 hra 3 hrs 4.5 hrs 8 days

4.3 Test Equipment

Pressure Vessel

IR Rack

Chronel Alumal temperature probe
Temperature Controllexr -

G.E. Terminal Block CR 15155 == ﬂc‘% 1017/7X

States Co. Terminal Block~type N.T. ’Lt/ 7l2
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TIME

Pretest

@20:15
@08:10
@09:30
@11.04
@l4:04
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@18:30
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€08:00
@08:00
@08:00
@08:00
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hr
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hr
hr
hr
hr
hz
hr

hr

hr
hr
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Post Test

TEMP °F

TERMINAL BLOCK
TE?T DATA_SHEET

70°
260°
260°
320°
340°
340°
320°
320°
260°
260°

© 260°

260°
260°
260°
260°
260°
70°F

rd

PRESSURE PSIG

-

‘o

0
21
_21
75
103
102
75
.15
22
21
22
22
22
21
22
22

o
&
INSULATION RESISTANCE OHMS |
G.E. _STATES
>1010 >101°
Start TesE
2.2x10% 2.4x10°
2.2x10° 2.4x10"
2.2x10% 2.6x10"
1.9x10° 2.4x10"
1.9x10% ° 2.4x10"
1.9x10" 2.4x10°
2.2x106 2.4:104
-2.2x10% 2.4x10"
2.2x10" . 2.4x10° ‘
2 .4x10" 2.5x10" ;
2.2x10% 2.4x10% ?
2.4x104 2.5x104
" 2.4x10" 2.5x10°
End Test -
3.5x10° 4.4x10°
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December 5, 1979 /
To: . Daniel International
Attn: Leon Galemore

Re: Wolf Creek Nuclear Facility -

Burndy YA and YS tin plated copper compression connectors, when proﬁerly
installed, will be certified for a qualified life of 40 years.

This is based on our excellent proven field experience of 45 years on
sizes 4/0 to 1000 kemil and 35 yvears on sizes smaller than 4/0 and on
the following applicable references.

1. Thermal aging, Vibration-Seismic, Radiation Aging and a LOCA test,
Report No. TD79-601A.

2. Underwrlters Laboratories Test Report 3/31/41 per file E9498
’ (updated 9/7/77).

3. Secureness, Heating and Pullout tests per UL486, TD77-571A.
4. 1000 hour Salt Spray and Room Aging test, TD69-511A.

5. Heat Cycle test per ANSI C119.4 (formerly EEI-NEMA TDJ162) TD75-530A.
This test was primarily for an aluminum stacking adapter requiring
500 heat cycles at a conductor temperature rise of 100°C. The YA
terminals were part of this test set-up and remained stable throughout
the test. This is far beyond any existing standard for copper connec-
tors.

The temperatures and pressures imposed on the Burndy samples during the

110 day LOCA test were significantly higher than those shown in paragraph

5.4.2.4 of the Bechtel Specification #E01013. The Burndy test is there-
fore considered equivalent to the 1 year profile speczfzed

The above data documents the Qualified Life of these connectors for 40
years in a nuclear facility.

These connectors will be certified that they were produced in a facility
that complies with 10CFRSO and 10CFR21,

; %/:. -y

M. R. Moanhkln )
Assistant Dircctor of Engincering

-
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| MATERTALS SUBMITTED:

S BURNDY

Morwets, Covectat  OL832

“ LABORATORY TEST RECORD No. TD z9-6014_

YA, YA-DTW AND QA -B .TYPE UNINSULATED TERMINALS

THERMAL CURRENT AGEING, VIBRATION-SEISMIC, RADIATION AGEING AND LOCA

Test requested by: R. Lai on: 8 /2. /19 78 authorized by: E. S. Raila
Test co?nplerod by Burndy & hvie one 107 1 /1o 79  lecorded by R. C. Hack (44
Copy of this_record to: R. Lai,E.S.Raila,M.R.Monashkin,, ~ 1] , 19 /1979

File: Test Data Shnh _YlaN, KlaN 122, 15 Approved by: E.S.Raila ES R!RBH
Reference: : 1 20,{73

\

REQUESTING DEPARTMENT: Power Product Development

—

TEST RENUESTED: Thermal current ageing, vibration seismic ageing, radiation
ageing and a LOCA simulation. .

PURPOSE OF TEST: To qualify Burndy YA, YA-DTW and QA-B type terminals to IEEE
. Standards 323-1974 and 383-1974 for Class 1lE equlpment for
nuclear power generating stations.

CONCLUSIONS: The Tesults of the tests showe: the ability of the YA, -YA-DTW
" and QA-B type terminals to meet the requirements of IEEE
Stan‘d‘éﬁ's_)?’%:)-lgut and 383-1974.

3

Uninsulated YA26 compression terminals, drawing no. SD79849

Uninsulated YA26DTW compression terminals, drawing no. SD79849

Uninsulated QA26-B clamp type terminals, draw1ng no. SA8947

Conductor: 2/0 stranded copper conductor with XHHW insulation rated at 600V.
Tooling: Y35 tool, drawing no. SD32005

Dies: U26RT dies, index no. 13, drawing no. SD14385

TEST PROCEDURES: °

YA26 terminals were installed on both ends of two lenqths of 2/0 stranded copper
bulldan wire with XHIW insulation, 2 ft. long, after removing the appropriate amount
of insulation from the conductor ends. Two crimps were made on cach terminal with-a'
Y35 tool and die index no. 13 dies.

YA26DTW terminals were similarly installed on two more 2 ft. lengths of the same
conductor. Again two crimps were made on cach terminal with the same tooling.

Q\”G -B terainals were installed on both cnds of two lengths of the same conductor,

2 ft. long, after removing the appropriate amount of insuiation from the comductor
cnds. Using a torque wrench the nut on each terminal was tightened to the recommended
torque of 150 in.-1b. .

Endl. i . : : - Page 1 oS .
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LABORATORY TEST RECORD No. TD_ze-601a

4 1.

3.
4.

5.

Ageing and Testing Procedures

’

All test assemblies were subjected to the following sequence of tests:

Continuity and Voltage Drop: The continuity of each wire-connector assembly
was verified, using a V.0.M., and then the voltage drop was measured from termi-
nal to terminal using a 10 amp measuring current and the 4-wire method of
measurement. ] .

Thermal Current Ageing: The six conductor-terminal assemblies were assembled

. into a series loop by bolting together the appropriate terminals with steel

hardware. Included in the loop was a 3 ft. length of the same conductor from
which the loop was assembled, with terminals on each end. This length of con-
.ductor served as a control conductor and, after attaching thermocouples to the
'wire strands at the center of the control the loop was energized with a cur-
rent sufficient to obtain a 100°C temperature rise above room ambient on the
control conductor. Current was then cycled through the loop as follows:

S cycles, current on‘4 1/2 hr., current off 1/2 hr.

10 cycles, current on 2 hr., current off 1/2 hr.

25 cycles, current on 1/2 hr., current off 1/2 hr.

Voltage Drop: The voltage drop measurements described in 1 were repeated.

Vibration-Seismic: The terminal on one end of each of the six assemblies was
bolted to the table of an electro-magnetic exciter and the terminal on the
opposzte end of each was attached to a rigid support. Care was taken in mount-
ing the assemblies so that no slack or tension existed in the conductor.

After mounting, all assemblies were vibrated at a double amplitude of 0.050 in.
through the frequency range S Hz to 60 Hz and back to 5 Hz within a minute.
The vibration test was run for one hour on each of two axes mutually perpen- -
dicular- to the axis of the wire. .

Voltage Drop: The voltage drop measurements described in 1 were repeated.

Radiation Exposurc: The test assemblies were placed in a hot cell and exposed
to.a cobalt-60 source so that a total dose of gamma radiation of 224.9M rads
was reached at an average dose rate of 0.65M rads per hour.

Voltage Drop: The voltage drop measurcments were rcpeated.

LOCA Simulation: The terminals on the six assemblics were attached to the upper
ends .of threaded steel rods, about 3 in. long. The rods were mounted vertically
on a flbcr-glass reinforced panel. Series loops were assembled by attaching the
appropriate terminals to the threaded rods and securing them with nuts and

washers above and below the terminals. The panel was placed in the test chamber

\
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NOAWALK, CONNECTICUT 00852

=2 BURNDY - N
'LABORATORY TEST RECORD No. TDzs.so1a

(autoclave) and positioned so that the samples would not be.exposed to direct
impingement of the chemical spray during the test.

Electrical leads required to energize the test assemblies were connected to
the appropriate test terminals and the opposite ends were routed through the cham-
ber penetrations. These penetrations consisted of piping filled with a two-part
electrically insulating potting compound which provided a pressure barrier seal.
All samples were subjected to.an electrical continuity, test and then connected to
the various power supplies used to energize them during the LOCA test.

All assemblies were energized with a current of 171 amps and this current was

~J] Daintained throughout the test. :

ﬂ—\

\§:§> The LOCA test was run for 110 days according to the profile shown in Figure -l
with. the following exceptions:

During the first temperature/pressure/time transient, the.test was aborted at

a temperature of 275°F and a pressure of 40 psig because of excessive steam leaks
at the cable/chamber penetrations. : .

The leaks were repaired and the test was restarted.

Again during the first temperature/pressure/time transient, this time at a
temperature of 305°F and a pressure of 64 psig excessive steam leakage occurred -
at one of the cable/chamber penetrations and the test was again aborted.

their pressure integrity. 'After completion of this modification, the chamber was
pressurized with air to the maximum operating pressure and each penetration was
checked for air leaks. None were observed and the test was restarted.

-The first temperature/pressure/time transient was initiated. The chamber
temperature and pressure conditions of 300°F and 54 psig were obtained within 10
seconds. The required chamber pressure of 66 psig was obtained in § minutes. The
recorded time from 300°F to 385°F was 1 hour and 4 minutes. The recorded chamber
temperature during this phase of the test was approximately 25°F lower than the
actual internal chamber steam temperature. The chamber temperature was maintained
between 300°F and 341°F for approximately 20 minutes while calibration of the

ture and a pressure of 66 psig werc maintained for 11 minutes.

The chamber temperature was then reduced to 340°F and the pressurc reduced to
45 psig and these conditions were maintained for '5.81 hours. After completion of

4 hours at these temperature/pressure conditions, the first temperaturc/pressurc/
time transient was completed and the test chamber was allowed to return to 13S°F
and ‘0 psig.

The penetrations were repaired and additional supports were installed to ensure .

recorder could be checked. When the tcmperature of 385°F was reached, that tempera-

i
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LABORATORY TEST RECORD No. TD_ro-014

RESULTS:

The second ramp of the LOCA test was initiated. The chamber temperature and
pressure conditions of 300°F, 54 psig, were obtained in 10 seconds. The required )
chamber pressure of 66 psig was obtained in 3 minutes. The recorded time from
300°F to' 385°F was 37 minutes SO seconds.

The remainder of the test followed the profile shown in Figure 1. The chemical
spray was turned off after 33 days. The test was terminated after 110-days.

Note: The chemical spray used for this test consisted of 6,200 ppﬁ boron, 50 ppm
hydrazine, 0.064 molar sodium thiosulphate mixed with demineralized water and
buffered to-10.5 pH with sodium phosphate.

9. Post LOCA tests: All samples were examined visually for damage and/or degreda-
tion. They were then subjected to a continuity test and voltage drop measure-
ments. . )

r

Visual Examination

Much of the tin plating had disaﬁﬁeared from the exposed surfaces of the YA26
and YA26DTW terminals. In the areas where there were no plating the copper had
discolored to an almost black color. -

The QA26-B terminals were uniformly dark, almost black in color except for the
surfaces which had been in contact with other terminals or the securing hardware.

The exposed strands of the copper conductor were similarly dark in color.
There was no evidence of damage or degradation to the conductor insulation.

Continuity

All sample assemblies demonstrated electrical continuity when checked with a
V.0.M.

Voltage Drop

The results of the voltage drop measurements are shown in Appendix 1. The
résistance values for each measurement were expressed as % relative resistance by
dividing each measured value, corrected to 20°C, by the. nominal value for each
assembly. The nominal values were calculated by multiplying the length of each
assembly in inches by the nominal resistance per inch of the wire at 20°C.

. ———y
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