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The configuration of installed junction box enclosures containing States
terminal blocks is described as stated above in E.Q. Action I*em 088,
and Attachmenc #2. It should be noted that qualified States blocks were
also used in limited applications in the Westinghouse Electrical
Containient Penetration Assemblies B009 & BOll and were inscalled in the
Penetration Termination Enclosure, (Ref. U-216925A) The FNP E.Q.
enclosure configurations for States blocks do not subject the blocks to
possible submergence, and provide egual or supetior protection to the
configuration tested in IPS-107.

The G.E. Series 100 low voltage containment electrical penetration
enclosures which house the qualified CR151B blocks have removable
gasketed covers in the front und sides to allow access to the
terminations. Conduit and cable access is designed to be in the top and
bottom of the enclosures. The terminal blocks are mounted vertically,
and the bottom of the enclosures have openings for drainage of
condensate. (See Attachment #3) The magority of all conduit and cable
entrances are thru the bottom of the enclosures and there are no
conduits entering the sides of the enclosures. The FNP E.Q. enclosure
configurations for the CR151B electrical penetration blocks do not
subject the blocks to possible submergence, and provide equal or
superior protection to the configuration tested in IPS-107.

The Foxboro instrument terminal blocks are housed in Foxboro cylindrical
cast metal enclosures with a gasketed round screw on (threaded) cast
cover. (Ref. U-263438) One threaded conduit opening is provided in the
center at the back of the enclosure for entry of the conduit from the
transmitter (instrument). A field cable threaded conduit opening is
provided on the circumference of the cast enclosure and should be
oriented with the opening down for condensate drainage. The FNP E.Q.
enclosure configuration for the Foxboro terminal blocks do not subject
the blocks to possible submergence, and provide equal or superior
protection to the configuration tested in IPS-107.

CONCLUSION:

As the FNP terminal blocks used in E.Q. instrumentation and control
circuits located inside containment have superior significant
characteristics to the Connectron NSS3 block tested in IPS-107, and as the
NP E.Q. enclosure configurations do not zubject the FNP terminal blocks to
submergence and provide equal or superior protection to that orovided to
the NSS3 block in the tested configuration, the use of minimum IR #16 AWNG
NSS3 values from the IPS-107 test report for calculation of DBE leakage
currents on instrumentation terminations inside containment is acceptable.

The IR value of 1E7 ohms provided to Westinghouse for performanre of the
evaluation of the impact of terminal block leakage currents discussed in
WCAP-11658 ig conservatively below the minimum values recorded in IPS-107,
for the #lo AWG, NSS3 specimens,
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Mr. 0. D. Kingsley, Jr. Bechtel Power Corporation
. Page 3
AP-9097 0063882

As the potential existed for the installation of both the old and new
TYPE NT blocks in Farley Plant, and as only the newer TYPE NT block

was determined to be qualified by the referenced WYLE report, a
containment walkdown was conducted on Unit 1 between March 24 and March
28, 1984, to determine if tne older TYPE NT blocks were installed.
Attachment S contains a 1isting of the junction boxes/terminal Hlocks
which were walked down in the Unit 1_containment, and indicates the
junction boxes which were found to contain the older TYPE NT bloris. =

Since the walkdown resulted in the determination that some installed
junction boxes contained States TYPE NT blocks with the older C-501 Pheno-
lite barrier strips, an evaluation was conducted to establish the environ-
mental qualification significance of the older barrier strip material,
General Electric (G.E.) had performed LOCA testing of States TYPE NT blocks
as documented in the letter dated November 27, 1973 with enclosed Test
Report entitled "Terminal Block LOCA Test for Electrical Penetration
Accemblies" dated November 6, 1973, (This letter and enclosed report are
enclosed with this letter »s Attachment 6). The G.E. test was conducted
for a period of approximately 9 days with a maximum temperature of 340°F
and 2 peak pressure of 103 PSIG. For Farley Units 1 and 2, it has been
established (Reference Farley Mechanical Calculation #18.11) that for a MSLB
inside containment, the peak surface temperature of the junction boxes

‘ containing the terminal blocks is 300°F, It has also been established for
Farley Unit 1 and 2 that the peak accident pressure inside containment
would be 48.4 PSIG resulting from & OCA. As the March 14, 1984, States
letter, Attachment 3, indicates that the older TYPE NT blocks with C-501
Phenolite barrier strips were manufactured until 1973, it is assumed that
the TYPE NT blocks which were LOCA tested in 1873 and documented by the
referenced G.E. report, Attachment 6, were the older TYPE NT termina®
blocks. Based on this assumption, and the C.E. report conclusion that no
significant deterioration of the blocks was observed in the G.E. LOCA test
which exceeded the Farley accident temperature and pressure profiles, it
can be concluded that use of the older C-501 Phenolite barrier strips on
the TYPE NT termina) blocks will not significantly affect the LOCA/MSLB
pressure-temperature environmental qualification of the TYPE NT blocks.
To further substantiate this conclusion, data concerning the heat resistance
properties of C-501 Phenclite material was obtained from the material
manufacturer National Vulcanite Fiber. (Reference Attashnent 7). C-501
Phenolite has a continous heat reséstance rating of 250"F and a short
time heat resistence rating of 300°F. Based on the established MSLB accident
temperature profile, Attachment B,which was used for determiBation of the
junction box/terminal block peak surface termperature of 300°F inside
containment, the juncsion boxes/terminal blocks would be exposed to a
temperature above 250°F for a period of less than 40 minutes.

The referenced G.E. test did not subject the terminal blocks to radiation

testing; therefore, to determine the affects of radiation on the older

C-501 Phenolite barrier strips, a materials search in the EPRI document
. entitled "Radiation Effects on Organic Materials in Nuclear Plants",

EPR] NP-2129, dated November 1981 was conducted. ‘he C-501 Phenolite used

to fabricate the barrier strip is classified 2s a ; enolic base laminate.
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Bechte! Power Corporation
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boxes are vented througt
pressure in the
(Reference AP-
attachment of the covers on the
ability of the boxes to withstand
the environmental qualificatior
in WYLE Report 443541
boxes observed 1r
Due to the differences in the box
is proceeding with additional seismic
0 ¥ (:r‘wgv'et;:"s observed in the

seismic qualification of the boxes,
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Cetalog No. M-25036 with Raised Marker Strip

TERMINAL BLOCKS ARE AVAILABLE WITH 2 THROUGH 73 POLES
APPLICATION

This is the popular terminal block so widely acciaimed for its unique disconnect feature.
Designed to provide a junction between switchboard wiring and cable wires, the States
Terminal replaces tne standard stud and straight-strap type of connection with its shiging link
connection

Easily and quickly operated, the sliding link provides the means for inserting an indicating
instrument or artificial load into the circuit without removing any wiring. States® Terminal
Biocks greatly simplity systems checkout by the test technician and eliminate the possibility
of error in reconnection.

FEATURES

1. Sliding link—quickly opens and closes circuit to permit testing without disturbing
any wiring

Unit pole construction—up to 73 poles available.

Space saving—5/8" center-to-center between poles

High barrier between poles

Rated 600 volts, 30 amperes

Marking strips or tags available—make coding of each circuit fast and easy.
Available as either front-connected or back-connected blocks

Heavy nickel-plated, brass contacts

Covers available

OOLO!NEWN

¢Copynight Multi-Amp Corp., 1881



SLIDING LINK
DISCONNECT

Checkout circuits without disturbing
permanent wiring Simply connect in-
struments to termina! posts, loosen and

slide link open — take reading — slide '
link back and tighten. Photo illustrates
marker strip swung out of way for
testing

0062887

INSTALLATION

States Terminal Blocks canbe mountedinany convenient manner, however, they are usually
installed on the back of a switchboard pane! either vertically or horizontally. In applications
where it is desired 1o mount the blocks on the front of the panel, they can be provided with
feed-through studs for connection to the wiring on the rear of the panel. To save the time of
removing terminal nuts, this hardware is shipped loose in a bag. The nuts take a standard
$/16" socket wrench For drilling dimensions of both back- and front-connected blocks, see
page 6

OPERATION

States Terminal Blocks are sale, convenient and simple to use. Barriers prevent shorting
between poles and there are no parts or wires to remove. To insert an indicating instrument
or artificial lcad the test leads are firs! attached to the terminal studs of the block; then the
normal circuit 1s opened by l1oosen.ng the clamping screw in the sliding link. The clamping
sCréw may be operated with either a screwdriver or the same socket wrench used on the
terminal nuts

MARKER STRIPS OR TAGS PERMIT EASY CODING OF CIRCUITS

To provide a ready means of coding each circuit running through the terminal biock, a
marker strip or individual marker tags can be provided The marker strip can be furnished on
any block having 3 or more poles and is a strip 7/1€6" wide. The strip is hinged tc the barrier
and can be easi!y swung out of position sothat the sliding link can be operated. Marker strips
ere avalable with & white surface or, for etching purposes, as @ black surface with white
center |f desired, individual marker tags for each pole are available in place of a marker strip
A 2=ble in red or white, marker tags are mounted on the studs of the terminal.

Page 2
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' ‘ FRONT-CONNECTED BLOCKS

’
3

1%

-

Terminal Block with Marker Tags Terminal Block with Marker Strip
in Operating Position

BACK-CONNECTED BLOCKS

Back-Connecled Block Front- sand Back-Connected Biock

The back-connected biocks are constructed the same as front-connected blocks except that
the studs penetrate 1o the rear of the panel. Nuts and washers are supplied for use with the
stud at the rear of the panel, and a terminal stud for connecting a testclip is at the frontofthe
block. If your application requires, these blocks can be provided for front-connection atone
side of each pole and back-connection at the other side.

‘ Page 3
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COVERS
Covers are available {or either front- Of back-connected termina! blocks Covers are 8 flat
aminated shee! thal covers the entire face of the biOCk The covers are fasiened 1C
two captive, insulated knobs

phendliC ia
studs in the end poles of the block Dy

Front-Connected
Block With Cover

STRAIGHT STRAP
when the disconnect feature of the sliding link is not requ red. the blocks can be |
vion These blocks have the same COr struction an

th a straight-strap cOr neClic
oC ap connection can be combin

w
-gira

Block With
Straight Strap

clamping screw inthe sliding link. Sel

Continued
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SPECIFYING STATES TERMINAL BLOCKS

As this Bulletin illustrates, States Terminal Blocks are available in a wide variety of
configurations and with many optional features 10 suit your specific applications and
requirements

All blocks are specified by a catalog number consisting of five digits, which may te preceded

by any of several letters 10 designate desired features. Use the following code 1o determine
the catalog number of blocks having the features you desire

SPECIFYING CODES

PREFIXES—

M. White Marker Strip
K- Black Marker Strip with White Center (for engraving)

SM Individua! White Marker Tag

FM. Individual Red Marker Tag
B: Cover

ZWM. Self-extinguishing barriers and Marker Strip Everdur
Bronze Clampir 3crews

FIRST 3 DIGITS—~
50 = Sliding Link, Front-Conrnected

Straight Strap, Front-Connected

Sliding Link, Front-Connected on Top, Back-Connected

on Bottom, Long Studs for Insulated Panel Mounting

Sliding Link, Back-Connected, Long Studs for Insulated
Panel Mounting
Sliding Link, Back-Connected on Top Front-Connected
on Bottom, Long Studs for Insulated Panel Mounting
Sliding Link, Back-Connected, with Bushings
liding Link, Back-Connected Top, Front-Connected
ttom, Short Studs and Bushings

d Link. Front-Connected Top, Back-Connected
ttom, Short Studs & Bushings

FOURTH DIGIT AND FIFTH DIGIT—Number of Poles In Block

EXAMPLES

Designates a 12 pole block with sliding link and white marker strip
in this case, M = White Marker Strip; 250 = Sliding Link
Front-Connected,; 12 = 12 poles

BSM-25506: Designates a 6 pole, back-connected block with cover and white marker
tags
In this case. B = Cover; SM = Individual White Marker Tag, 255 = Sliding
Link Back-Connected, 06 = € poles

Continued . ..
Page 5
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BioiTiL Bechty! Power Corporation
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prthersburg, Maryland 20877-1454
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Attention: Mr. K. C. Gandhi
Project Enpineer

SUBJECT: Joseph M. Farley Nuclear Plant Units 1 & 2 - !
Bechtel Job 7587-038, States Blocks ool - T l
(LS-83-066) Becht2l Files A-91 & E-81 V-4087 )

rﬁ4f’dﬂs—“
Gentlemen: ; -

The following is sent in response to your telecopy and questions therein
sent on March 12, 1984,

1. NT blocks were first ménufactured in Hartford, Connecticut
start :{ ground 1926, The barrier used at that time and
ontinued to be used until about 1973 was of a stamped can-
vas base bakelite material - black.

8. Barriers on present day NT blocks will have a color
varying from black to dark and lighter grey depending
on Lhe color mix that the molder employs.

014 barrier - canvas base bakelite, Grade C semi-gloss
finish. New barrier - polypropylene Allied Chemical
Grade FP-1080 flame retardant. Enclosed is a materjals
list for 2w Termminal Blocks, NT is the same except
for black (grey) barrier and Everdur bronze clamp screw

Material change occurred when it became cost prohibi-
tive on stamped parts. We took & look at polypropyiene
as an eltermative because it offers superior break- .
down protection as well as being flame retardant. This
quality is a necessity for the ZwWM and is used in a
black colcr for NI. N
Blocks have been manufactuied basicslly the same since
gbout 1926, Materials and tools have been consistently
upgraded through the years, Terminal Blocks are mamu-
factured under a quality contro’ manual and must meet
strict standards within the manual guidelines.

« continued -




i 0063894

Bechtel Power Corporation March 14, 1983
Mr. K. C. Gandhi Page - 2

The sctual date when ZWM Terminsl Blocks were first manufactured
is difficult to pin down exactly. It would have been late 1948

o early 1950's, The original specifier was Con-Edison Company
of New York. They wanted an NT block with flame-proof barrier and
8 clamp screw that didn't rust. The original barrier on IWM was
starped glass melamine. Because of glass melamine fibers causing
skin problems and the diffaculty of obtaining good stampings we
sgain decided to go with tm (buff) colored polypropylene molded
barriers for IWM,

a. As outlined above both black NT and tan 2WM barriers are made
of polypropylene which is flame-retardant. We guarantec that
7w\ barriers will be flame-retardant. We may choose to £0
with 8 less expensive barrier without flame-retarding on NI
blocks if it works to our advantage to do so. This probably
won't happen but since it is mot in the NT specification that
g1l parts be flame-retardant the option is there.

-~

NT and 2wV blocks are manufactured to the same Quality Assurance

program.

Corment: We are well aware that other panelboard builders, utilities and
engineering service companies have had the NT blocks qualified for nuclear
applications. We chose 1o have our ZwM block qualified for Class 1E appli-
cation-outside containment because it has flame-retardant barrier as well
as rust proof Bverdur bronie clamp screws.

1 hope that the information given herein is sufficient. I1f we have omitted
something critical to your problems solution let me know. We have & big gap
of years to cover when disc ssing prior manufacturing procedures and materials,
but 1 feel that 1've answered as sccurately as possible.

Yours very truly,

THE STATES COMPANY Division of
MULTI-AMP CORPORATION

e

Al 1/#4 %/” o
W. C. Wright

Product Manager
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Durez’ 791 Biack Phenolic is a iwo-slage, asbosivs-tree, gencral prrpose molding materal It exhibits
aba'ance ol mechanical and electrical properties plus versatile moldability which account for ils wide-

soread use or many diverse applications. Durez® 781 Black is an “ingustry stangard” for GP phenol.c
molging maternals.

0063897
MATERIAL PROPERTIES: MATERIAL TYPE:
Bulk Factor 23 General Purpose
Apparent Density (g/cc) 058 ASTM Type 2
Form of Matena! granular UL Temperature Ingex 0! 150°C
Fecding and Pielorming good
Siorage Lile one year
Piasticilies avalable 1or comprestion and transier molding
MOLDED PROPERTIES
‘y International
. Conventional Units System of Units
Typical Typical
Compression Compression
Specilic Gravity 1.'36 3.56
Molding Shrinkage § 0.008 tnhin 0.008 mim
Tensile Strength 7.000 ps 48 MPa
Ficxuta! Stiength 11,000 psi 76 MPa
Compressive Stiength 32,000 ps 21 MPa
Tensile Modulus 1.3x 108 psi 80 . GPa
kod impact 0.30 ftibiin 1% Jim
Deliection Temperatuwe 330 F 166 e
Water Absoiption 070 % 070 . %
Conpression propertics detvrimingd with 1est specimens compression molded al J40°F,
Relet 1o intrpduction for ASTM tex! methods. -~
§ Typical transler-molded shnnkage 18 0010 in/inormim.
June 1876 Seclior

7
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ATTACHMENT #5 (continued)

0063901
NEW TYPE NT
WITH MOLDED OLD TYPE NT BLOCK
. EQUIPMENT POLYPROPYLENE €501 PHENOLITE

TPNS NO, BARR TER BARR LER
QIP155VA103-A/TB X

3104-A/JB X

11 79A-A/TB X

3179B-A/JB X
Q1P15EVI179C-B/JB X

11 80A«A/JB X

11 80B-A/JB X

3180C-B/JH X

41 81A-A/JD X

31818-A/JB X

3181C-A/JB X

3765-A/J8 ¥

3766-A/J8 X
QLP17SVIL84-B/JB ¥

3443-A/J8 X
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« Subjest: E. 1. Hateh Nuclear Plast Usit
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Ay &7 NUCLEAR EVERQY
GENERAL S ELECTRIC iy 1

NUCLEAR ENERG Y

-
GENERAL BLICTRC c('auﬁ 8 Sy RTNER AVENVE BAN 081 CALIFDRA A BE e MARKETING DEPARTMIN

Prese (408 273000 TWE e 110301

November 37, 1872 < W90 3, M. Cantoer « Columbls

Mr, D, T. Jenes

Pechte) Povwer Corparstion

P. O, Box #07

Caithersburg, Maryland 20780

SECNTEL CoRrp. |
NOV2 21573
oS €511 |

Terminsl Biock Envirenmental Tost

Relerance: Bechtel Letter dated August 21, 1973

Dear Mr. Jones.

Erclooed are two copies of the Terminal Biock LOCA Test Report you reguested,
At you At see, the results mere than meel your reguiremesis, o4 expectel,

Approval of this documaent will enadie Cenera, Elsctzic to abip penetrations
%o l02A std X-101A whes compieted, Fesetrations Xe105A and Xe105C wall

remain or hold until the short circuit teet, scheduled in December, i#
completed,

1f you bave any questions, please contact me, s

Very truly yours,

G & Eheorre
w, E. “lses

Appilintioss Engineer
Mall Cede 623

WEC
Eoclosare

LFiet : j
S3-t§e3-3e3

CST2/62- 30
——

Bt SURE TO INSLUDE MAlL CODE ON RETURN COMRESPONDINTE

] . * ‘4 “ - . . R A .o - -
'
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Terninal Block
LOZA Test
For Electrical Penetistion Assendiios

by
K. M, Schuster
11-6+73

Ceneral Tlestric Company
BRED ~ Cél Enginrering
Peripnarsl Equipsent Enginesming
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The putpese ol this test 49 to determine the

0063904

ef ect of the high

tepperaivure, pressure ané humidity experienced during & LOCA en

C.T. anéd States type terginal blocks.

l“!:!r\';:i

Letter free Bechtel pover Corporation &9 Mr.

&M.‘.'\« ~t !Eg-- .i
3.1 sylte

Thie test demsrptrated that during LOCA

tics tegastance en bogh gypes of terminal ¥
fres grester than 1040 ehza to approvizately 27.0% ohms,
coepietion ¢f testing the (neulation resistance vVas 6. 0x109 ohns.

3.2 fLorslusions

The resuite of this test aheved thet it

subjected to LOCA cerditions their gnsulation

W, 1, Cleon deted

conditions the insula~
1068 vould decrensc
Ater

the terrinal !locks were
resistance can be

expected to &vop to spproxieately 3.0x10% ohes. Hevever the

terpinal blecks wiil almest fully recover to th

of insulaticr resiptance grnce the stess

Lach type cf Block phowed no deterioration

for some Bight éiscoleratien of the phensiic matavial,
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4.2 Descziziien pf Jaal

Tvo adlacent tercinels of esch terminal block vere cornected
te an IR rack with f16AV" wirte pasbing threugh tve sealed
ports in the presburs vessal. (Beae Test Civcuit Diagras).

EPi91 ER/90
L\

00639095

The Lnsulatien residtAnce VM peasuted betveen the 2 terminels
vith 500 wvée pover puppiy ot axbient eenditien. The terminal
plocks vere then pubiected to the LOCA condities & shovn 40
Table 3. The insuiatien resistence vas gecorded at desst ence
s dav and ot aagh pignificant pemperature condition during the
test. After completion ef the 10 day test the cover vas e
woved and the vessel vas left open for 36 houts pefore final
inpulatien resiftance geasurenents vere recorded. See Tast
Dats Sheet for specific valves.

ISR
TOOIMATIRE T 260 310 30 320 260
PRECSLTE PSIC 21 75 103 75 il
RLLATIVE RINMEOITY 8 100 100 3100 100 100
. DUFATION 1.8 doys 3.5 hrs 3 RS 4.5 hrs B davs

L.3 TJest !5212;|rt

Frassure Vessel

1k Rack

Grrovel Alurel tezperature prebe
Tesperatiire Controller

¢ L. Terzinsl teex CF I8

scates Co, Terrinal Blotk Type N1
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« BATA §U

R T  vami— 17

1010 Pratest 70° (¢ »10 ,”10
30«10 20:18 It j60° 2l grart Test

10-11 008:10 br  260° 2 3. 210" 2.4x30"
10-12 00830 by 920° T 2.0 2,450
10-12 (3.06 he 40" 10 3.2u0" 2. 610"
1013 01600 he  60° 102 1.9n10" 7.ex10"
30013 018,10 ne  320° 7 1. 9xa0" 2. en20"
1632 018,30 ht  330° 7 4 oxa0” 3. 4m30"
10-13 027:00 hr  260° 22 3.2880" 2. 40"
$0+14 0800 by 360" 2 2. 2x10" 2. 40"
1018 00800 by 268° 22 7.2x0" 2. 630"
1016 05800 hr  260° 22 3.ux30" 2, 8x30"
1017 008:00 hr  S80° 2 5. 2x10" 2.4:0"
10-18 00800 hr  260° . 2. 4x30" 3. 80
10419 05805 b 2e0° 22 2. ens0" 2. 8x30"
10«20 §20:45 ht 260° b ¥ End Test

10-21 past Test  10°7 0 3. 830" T
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