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Murray Selman
Vice President \

Consolidated Edison Company of New York, Inc.
Indian Point Station

Broadway & Bleakiey Avenue

Buchanan, NY 10511

Telephone (914) 737-8116
November 2, 1987

Re: Indian Point Unit No. 2
Docket No. 50-247

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Response to NRC Questions on the AMSAC and SAS/SPDS Submittals

By letter dated January 16, 1987, Con Edison responded to the NRC's
September 19, 1986 Safety Evaluation Report (SER) for the Westinghouse .
Owners Group generic design of the ATWS Mitigation System Actuation
Circuitry (AMSAC) required by 10CFR50.62. By letter dated July 31, 1986,
we submitted the Safety Analysis Report (SAR) for the Safety Assessment
System/Safety Parameter Display System (SAS/SPDS). Attachment 2 to that
submittal .included Con Edison's response to NRC's April 3, 1986 "generic"
request for information regarding SAS/SPDS isolation devices.

Subsequent to those submittals, on July 20, 1987, the NRC staff“requested
additional information concerning the isolation devices for the SAS/SPDS
and AMSAC, as well as design information on the AMSAC. That additional
information is provided in Attachments I and II to this letter. Attachment
I contains additional information in support of Con Edison's AMSAC
submittal. Attachment II contains additional information in support of Con
Edison's SAS/SPDS submittal. Attachment III provides our current detailed
engineering design sketches depicting the proposed implementation of the
SAS/SPDS computer at Indian Point 2.

Should you or your staff have any additional questions, please contact us.

Very truly yours,
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cC:

Ms. Marylee M. Slosson

Project Directorate I-1

Division of Reactor Projects I/1I
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. William Russell

Regional Administrator - Region I
U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P.O. Box 38

Buchanan, NY 10511



ATTACHMENT I

Response to NRC's Questions on AMSAC

Consolidated Edison Company of New York, Inc.
Indian Point Unit No. 2
Docket No. 50-247
November 2, 1987



Which Class 1E isolator will be used in the AMSAC design?

Response:

We are currently in the preliminary design stages of hardware selec-
tion. Signals to AMSAC from the Steam Generator level instrument
loops will be derived from existing Foxboro 66BR approved isolators.
Approved isolation will be provided in the design between AMSAC logic
and First Stage Turbine Pressure signal. Safety systems actuated by

AMSAC will be appropriately isolated from AMSAC by qualified relay
logic devices.



Supply a logic diagram of AMSAC. In particular, take the generic
Westinghouse diagram from the WCAP and:

a) Show the plant specific interfaces.

b) Show specific instrument and control logic flows.

In addition, identify which diagram is used from the WCAP.
Response:

The plant specific AMSAC design for the Indian Point Unit No. 2 (IP-2)
AMSAC is based on the generic logic 1 option (Steam Generator Low
Level Actuation) described in Westinghouse WCAP-10858P-A Figure 1-3,
which is attached (Figure I-2.1).

The attached preliminary logic diagram SK-15805-12 (Figure I-2.2) and
the Test Panel assembly diagram SK-15805-22 (Figure I-2.3) depict the
information requested. We wish to point out that this 1is our
preliminary AMSAC design, and as work progresses the design may be
revised. The final design modification package will be available
onsite prior to installation.
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Supply the following information on the AMSAC 1lE power panel:

a) Discuss in detail the method to be employed to isolate the 1E
power side from the non-lE power side. In particular, show how
the class 1E power supply is not degraded.

b) Discuss the AMSAC 1E power panel line up (i.e. is it in series,
redundant, etc.).

c) Discuss how the 1E power panel operates.
Response:

The AMSAC logic circuits will be connected to the DC power panels via
class 1E circuit breakers that provide both overcurrent and short
circuit protection. The circuit breakers are acceptable isolation
devices that protect the class 1lE buses from faults on the load side;
whatever the load, be it class 1E or non-class 1lE.

Power for AMSAC, a non-safety grade system, will be derived from the
class 1E 125 VDC power panels Nos. 23 and 24. These 1E panels are
safety-related battery-backed and capable of being operated from
either an off-site power source or on-site emergency diesel
generators.

The attached Figure I-3.1 is from the IP-2 Updated FSAR Figure 8.2-17
and is a one-line diagram depicting bus arrangement from the 480VAC
buses down to the 125VDC and 118VAC buses for all four channels
(trains) of power supply. This figure shows the line-up to 125 VDC
power panels Nos. 23 and 24.



How will the AMSAC design meet the physical separation criteria?
Issues that require addressing consist of: Seismic failures not
degrading 1E side, EQ, the consideration and discussion of credible
faults, the use of different conduits, cable trays, etc. If we intend
to meet the separation guidelines of R.G. 1.75, we should explicitly
state it.

Response:

Electrical physical separation at IP-2 was designed and approved by
the Atomic Energy Commission (AEC) prior to the issuance of Regulatory
Guide 1.75 "Physical Independence of Electrical Systems." AMSAC will
follow the physical separation criteria established for 1IP-2, as
described in Section 7.2.4.1 of the Updated FSAR in lieu of R.G. 1.75
guidelines. In our January 16, 1987 submittal we stated, in part,
that as available space permits, the AMSAC logic, logic test panel,
setpoint comparators and isolation devices will be installed in
existing control room cabinets and that existing reactor protection
system separation criteria will not be violated as a consequence of
AMSAC installation. 1In addition, separation criteria in the Plant are
also discussed in Section 8.2.2.6 of the IP-2 Updated FSAR, as it
pertains to equipment layout and load distribution. Since it is the
original criteria, this too will be followed in lieu of R.G. 1.75. We
believe that these sections of our Updated FSAR and our Janhuary 16,
1987 response address BAMSAC physical separation.



Quality Assurance Program for AMSAC
Response:

In our response to item No. 4 "Quality Assurance", contained in our
January 16, 1987 submittal, we stated that we will treat the AMSAC
equipment as "Class A" which for Quality Assurance purposes invokes
Con Edison's 10 CFR 50 Appendix B program. Should any aspect of our
10 CFR 50 Appendix B QA program prove overly restrictive or otherwise
unnecessary, provision will be made to waive only that aspect provided
that, as a minimum, the quality assurance guidance contained in
Generic Letter 85-06 is met.



ATTACHMENT II

Response to NRC Questions on SAS/SPDS

Consolidated Edison Company of New York, Inc.
Indian Point Unit No. 2
Docket No. 50-247
November 2, 1987



By letter dated April 3, 1986, NRC requested that we verify that the
Class 1lE isolators for the SAS/SPDS are powered from a Class 1lE power
source. In Attachment 2 of our July 31, 1986 submittal that aspect of
the SAS/SPDS was still under review. On April 16, 1987, we confirmed,
by telephone, that the safety~related isolators for the SAS/SPDS
signals are Class 1E, powered from the 1E instrument busses. That
telephone conversation and the additional information provided below
complete our response to item g of the April 3, 1986 NRC letter.

In our July 31, 1986 SAR transmittal, we stated that in two cases, for
non-safety grade signals, the I/I isolation amplifiers manufactured by
Moore Industries of Sepulveda, California are used. The Moore
isolators are not Class 1E, nor do they have to be. These isolators
are in the two normal non-Class 1E containment sump water level
channels. The safety grade Class 1E containment water level
instrumentation installed post-TMI are appropriately isolated. The
two normal sump level channels do not require safety grade isolation
because they are not safety related and there is no protection channel
to isolate from. The Moore isolators are in the channels to be
current repeaters only; not isolators as was erroneously described in
Attachment 2 of our July 31, 1986 SAR. '

At the request of NRC staff, we have reviewed our July 31, 1986
response to the April 3, 1986 request. We confirm that our response
is adequate for items a, b, 4, e, f, and g. In item ¢ the NRC
requested data to verify that the maximum credible faults applied
during the test were the maximum voltage/current to which the device
could be exposed (item b), and to verify that the maximum credible
fault was applied to the output of the device in the transverse mode
(item c¢). The testing of our Class 1E isolators is described in
WCAP-9011 entitled "Test Reports of Isolation Amplifiers." These
isolators were accepted by NRC at the time of original licensing of
Ip-2. The maximum credible fault was the test voltage used in
WCAP-9011. Test results and data are provided in WCAP-9011.



Supply a block diagram showing SAS/SPDS input/output signals and
isolators. The block diagram should:

a) Show Class 1lE signals coming in, show the isolation, show the
signal going out to SAS/SPDS and the SAS/SPDS display.

b) Show the power supply going into the SAS/SPDS.
c) Show the non-1E signal going into and out of the SAS/SPDS.
Response:

Figure 1II-2.1, attached, shows the power supply going into the
SAS/SPDS in response to item b.

In addition, the attached document (Attachment III) entitled, "SaS
Engineering Sketch Verifications of Signals" provides our response to
items a and c above. A single block diagram, as requested, is not
viable due to the number of instrument 1loops involved and the
different loop configurations. A descriptive "walkthrough" of one of
these engineering sketches is provided below for guidance.

Attachment III provides our current detailed engineering design
sketches, depicting the implementation of the SAS/SPDS computer at
Ip-2. The sketches demonstrate that the non-Class 1E SAS/SPDS
computer system, is properly interfaced with the safety related and
non-safety related analog channel instrumentation. Emphasis is placed
on ensuring that safety related channels are properly isolated from
the SAS/SPDS computer. We wish to point out that as an Engineering
document Attachment III will be revised, as necessary, without
resubmittal to the NRC each time and that this will not be a
controlled copy for the receipt of updates.

The methodology employed is as follows. Each SAS/SPDS computer point
has been individually verified utilizing the as-built IP-2
interconnection wiring diagrams. Any design changes made subsequent
to the as-built design have been incorporated into the sketches.

A typical channel contains two sketch sheets. The first sheet
illustrates the necessary design detail modifications to implement the
SAS/SPDS computer system. Only the modifications with respect to SAS
are shown. Included in the design detail are symbolic representations
of the instrumentation devices of concern, wiring changes depicting or
listing terminations, reference drawings, sketches, and design
changes, and any applicable notes.



The second sheet depicts a - block diagram(s) representation of the
instrument loop. These block diagrams clearly illustrate the point in the
channel where the SAS/SPDS computer was implemented. An impedance
calculation is performed to demonstrate that the additional load introduced
by the SAS/SPDS computer is within the capabilities of the instrumentation.
An engineering justification is given to ensure that the SAS/SPDS computer
was implemented appropriately.

An equipment reference list containing manufacturer and model numbers, is
provided on the reference sketch (SAS-REF). Certain sketches contain only
one sheet depicting the SAS/SPDS computer implementation, as the necessary
modifications can be obtained from the design detail.

A sample descriptive "walkthrough" of how to interpret these sketches
follows.

Figure II-2.2 and II-2.3 concern a Pressurizer Level channel (L-459).
Sheet 1 contains two symbolic representations of instrumentation devices;
LM-459B represents a Foxboro Model No. 66BR-OH isolator/current repeater,
and CT-3 represents a resistor block module. The detailed design of the CT
resistor block itself is shown on the reference drawing. Wiring shown
connecting the two devices represents the as-built field condition. Wiring
terminations to distribution block 7 (DB-7), Proteus, and SAS/SPDS are
shown. The note 1lists the SAS/SPDS signal destination points at the
Barrier Terminal Strip Cable Assembly (BTSCA) of the multiplexer cabinets.
It should be noted that shield connections at the multiplexer cabinets are
floating.

Figure 1II.2-3 contains two block diagrams and an egquivalent impedance
circuit. The first block diagram illustrates a Pressurizer Level channel
in the Reactor Protection System (RPS). This current loop consists of a
level transmitter (LT-459), a test input assembly (TS/L459), an
isolator/current repeater (LM-459A), an alarm unit (LC~459A/B), a test
point block (TP/L459), and a power supply (LQ-459). The second block
diagram illustrates the Pressurizer Level channel in the reactor control
system. This current loop begins with LM-459A (Isolator/current repeater),
and represents the isolation device required to separate the RPS from the
reactor control system. LM-459A represents the RPS boundary (i.e. the
isolator circuit). This isolator 1loop contains a test point block
(TP/L459A) , an isolator current repeater (LM-459B), an indicator (I.I-459),
and a selector switch (L/460a). The third circuit represents the
equivalent impedance load of the Foxboro Model 66BR-OH isolator/current
repeater (LM-459B). The impedance calculation demonstrates that the 100
ohm dropping resistor for Proteus, in series with the 100 ohm dropping
resistor for SAS/SPDS, results in a total impedance of 200 ohms. The
impedance calculations assume the wire resistance is negligible, input
impedance of the Proteus and SAS/SPDS computers is high (thereby retaining



the full value of the dropping resistor), and the equivalent reactance is
zero, The Engineering Justification portion of the sketch shows that
SAS/SPDS computer can be appropriately implemented in the Pressurizer Level
channel while ensuring that isolation requirements are maintained. Also,
the calculated impedance value (200 ohms) is compared with the output load
capabilities (660 ohms) of LM-459B. A determination is then made of
whether the SAS/SPDS implementation is appropriate. or whether any other
loop changes are necessary to make implementation appropriate.
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REVISION

o]
lssued for ) lNDEX
record.
SKETCH NO. TAG DESCRIPTION
sas- 1  FT1200 AUX FEED WATER FLOW SG21
SAS- 2 FT1201 AUX FEED WATER FLOW SG22
sas- 3 FT1202 AUX FEED WATER FLOW SG23
SAS- 4 FT1203 AUX FEED WATER FLOW SG24
SAS- 5 WD-E WIND DIRECTION-ELEVATED
SAS- 6 WD-G WIND DIRECTION-GROUND
sas- 7 WS-G WIND SPEED- GROUND
SAS- 8 WS-E WIND SPEED-ELEVATED
SAS- 9 DT-U METEROLOGICAL DELTA TEMP-UPPER
sas- 10 DT-L METEROLOGICAL DELTA TEMP-LOWER
SAS- 11 - SURN35 INT RNG START UP RATE 35
SAS- 12 SURN36 INT RNG START UP RATE 36
SAas- 13 NM35B INTERM RNG DETECTOR 1 LOG Q
SAS- 14 NM36B INTERM RNG DETECTOR 2 LOG Q
SAS- 15 LT1128A . CONDENSATE STORAGE TANK LEVEL
SAS- 16 PT1180 CONDENSER PRESSURE
SAS- 17 AE1102 CONTAINMENT DEW POINT
SAS- 18 PT3300 CONTAINMENT PRESS WR PT3300
SAS- 19 PT3301 CONTAINMENT PRESS WR PT3301
SAS- 20 LT3300 CONTAINMENT SUMP LEVEL LT3300
. SAs- 21 LT3303 CONTAINMENT SUMP LEVEL LT3303
SAS- 22 LT3304 CONTAINMENT SUMP LEVEL LT3304
SAS- 23 TE1203 CONTAINMENT TEMPERATURE
SAS- 24 RE32G CCR RADIATION GAS
SAS- 25 RE32P CCR RADIATION-PARTICULATE
SAS- 26 TM411B RCL 21 DELTA T
SAS- 27 TM421B RCL 22 DELTA T
SAS- 28 TM431B RCL 23 DELTA T
SAS- 29 TM441B RCL 24 DELTA T
SAS- 30 AR5109-1 HYDROGEN CONCENTRATION (VC)
SAS- 31 AR5110-1 HYDROGEN CONCENTRATION (VC)
SAS- 32 LT3301 RECIRCULATION SUMP LEVEL
SAS- 33 TE411A/1 LOOP 1 HOT LEG TEMP (WR)
SAS- 34 TE422A/1 LOOP 2 HOT LEG TEMP (WR)
SAS- 35 TE431A/1 LOOP 3 HOT LEG TEMP (WR)
SAS- 36 TE440A/1 LOOP 4 HOT LEG TEMP (WR) _
SAS- 37 PT413 OVER PRESSURE SYSTEM PRESSURE
SAS- 38 PT433 OVER PRESSURE SYSTEM PRESSURE
SAS- 39 PT443 OVER PRESSURE SYSTEM PRESSURE
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TITLE: INDEX E |ENG. DATE EDISON ENG.
| . ' R|cC& C&l SKETCH
SKETCHED BY: R MCV Y [ENG. DATE SKETCH NO. |
CHECKED BY: S |ENG. DATE
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INDEX

SKETCH NO. TAG DESCRIPTION

SAS- 40 PT455 PRESSURIZER 1 PRESS (NR)

SAS- 41 PT456 PRESSURIZER 2 PRESS (NR)

SAS- 42 PT457 PRESSURIZER 3 PRESS (NR)

SAS- 43 PT474 PRESSURIZER 4 PRESS (NR)

SAS- 44 LT459 PRESSURIZER LVL 1

SAS- 45 LT460 PRESSURIZER LVL 2

SAS- 46 LT461 PRESSURIZER LVL 3

SAS- 47 LT462 PRESSURIZER LVL COLD WR

SAS- 48 LT470 PRESSURIZER RELIEF TANK LEVEL

SAS- 49 PT472 PRESSURIZER RELIEF TANK PRESS

SAS- 50 TE413 LOOP 1 COLD LEG TEMP (WR)

SAS- 51 - TE423 LOOP 2 COLD LEG TEMP (WR)

SAS- 52 TE433 LOOP 3 COLD LEG TEMP (WR)

SAS- 53 TE443 LOOP 4 COLD LEG TEMP (WR)

SAS- 54 PT402 RCS WIDE RANGE PRESSURE

SAS- 55 PT403 RCS WIDE RANGE PRESSURE

SAS- 56 FT414 REACTOR COOLANT FLOW 21

SAS- 57 FT415 REACTOR CQOLANT FLOW 21

SAS- 58 FT424 REACTOR COOLANT FLOW 22

SAS- 59 FT425 REACTOR COOLANT FLOW 22

SAS- 60 - FT434 REACTOR COOLANT FIeW 23

SAS- 61 FT435 REACTOR COOLANT FLOW 23

SAS- 62 FT444 REACTOR COOLANT FLOW 24

SAS- 63 FT445 REACTOR COOLANT FLOW 24

SAS- 64 FT418A STM GEN A FEED WTR IN 1 FLOW

SAS- 65 FT418B STM GEN A FEED WTR IN 2 FLOW

SAS- 66 LT417C STM GEN A NAR RNG 3 LVL

SAS- 67 LT417B STM GEN A NAR RNG 2 LVL

SAS- 68 LT417A STM GEN A NAR RNG 1 LVL

SAS- 69 FT419A STM GEN A STM OUT 1 FLOW

SAS- 70 PT419A STM GEN A STM OUT 1 PRESS

SAS- 71 FT419B STM GEN A STM OUT 2 FLOW

SAS- 72 PT419B STM GEN A STM OUT 2 PRESS

SAS- 73 LT417D STM GEN A WIDE RNG LVL

SAS- 74 FT428A STM GEN B FEED WTR IN 1 FLOW

SAS- 75 FT428B STM GEN B FEED WTR IN 2 FLOW

SAS- 76 LT427C STM GEN B NAR RNG 3 LVL

SAS- 77 LT427B STM GEN B NAR RNG 2 LVL

SAS- 78 LT427A STM GEN B NAR RNG 1 LVL
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TITLE: INDEX P |EnG, DATE EDISON EnG.

R | C& C& SKETCH

SKETCHED BY. R MCV Y [ENG. DATE SKETCHNO. i
CHECKED BY: S | ENG. DATE
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SKETCH NO.

SAS- 79
SAS- 80
SAS- 81
SAS- 82
SAS- 83
SAS- 84
SAS- 85
SAS- 86
SAS- 87
SAS- 88
SAS- 89
SAsS- 90
SAs- 91
SAS- 92
SAS- 93
SAS- 94
SAS- 95
SAS- 96
SAS- 97
SAS- 98
SAS- 99
SAS-100
SAS-101
SAS-102
SAS-103
SAS-104
SAS-105
SAS-106
SAS-107
SAS-108
SAS-109
SAS-110
SAS-111
SAS-112
SAS-113
SAS-114
SAS-115
SAS-116A
SAS-116
SAS-117

TAG

FT429A
PT429A
FT429B
PT429B
LT427D
FT438A
FT438B
LT437C
LT437B
LT437A
FT439A
PT439A
FT439B
PT439B
LT437D
FT448A
FT448B
LT447C
LT447B
LT447A
FT449A
PT449A
FT449B
PT449B
LT447D
TM412N
TM422N
TM432N
TM442N
FT640

TE636

TE639

T-SAT

LT1311
LT1321
LT1312
LT1322

R1
R 2

INDEX

DESCRIPTION

STM GEN B STM OUT 1 FLOW

STM GEN B STM OUT 1 PRESS
STM GEN B STM OUT 2 FLOW

STM GEN B STM OUT 2 PRESS
STM GEN B WIDE RNG LVL

STM GEN C FEED WTR IN 1 FLOW
STM GEN C FEED WTR IN 2 FLOW
STM GEN C NAR RNG 3 LVL

STM GEN C NAR RNG 2 LVL

STM GEN C NAR RNG 1 LVL

STM GEN C STM OUT 1 FLOW

STM GEN C STM OUT 1 PRESS
STM GEN C STM OUT 2 FLOW

STM GEN C STM OUT 2 PRESS
STM GEN C WIDE RNG LVL

STM GEN D FEED WTR IN 1 FLOW
STM GEN D FEED WTR IN 2 FLOW
STM GEN D NAR RNG 3 LVL

STM GEN D NAR RNG 2 LVL

STM GEN D NAR RNG 1 LVL

STM GEN D STM OUT 1 FLOW

STM GEN D STM OUT 1 PRESS -
STM GEN D STM OUT 2 FLOW

STM GEN D STM OUT 2 PRESS
STM GEN D WIDE RNG LVL

TAVG LOOP 21

TAVG LOOP 22

TAVG LOOP 23

TAVG LOOP 24

RESIDUAL HEAT REMOVAL LOOP FLOW
RESIDUAL HX IN LOOP HDR TEMP
RESIDUAL HX OUT LOCP HDR TEMP
SAT TEMP MARGIN

REACTOR VESSEL LEVEL NR
REACTOR VESSEL LEVEL NR
REACTOR VESSEL LEVEL WR
REACTOR VESSEL LEVEL WR
GENERAL NOTE

AREA 1 R-CENTRAL CNTL ROOM
AREA 2 R~-CONTAINMENT

STATION: INDIAN POINT 2

TITLE:

INDEX

SKETCHED BY. R MCV

CHECKED BY:

A|MECH. PROGRAM CON

g ENG. DATE EDISON ENG.
R | C&l C&l SKETCH
Y [ENG. DATE SKETCHNO. i
S | ENG. DATE




REVISION

o]
issued for INDEX
record.
SKETCH NO. TAG DESCRIPTION
SAS-118 R 4 AREA 4 R CHARGING PUMP ROOM
SAS-119 R 5 AREA 5 R FUEL STORAGE BLDG
SAS-120 R 6 AREA 6 R-SAMPLING ROOM
SAS-121 R 7 AREA 7 R-INCORE INSTR ROOM
SAS-122 R 8 AREA 8 R-DRUMMING STATION
SAS-123 R11 CONT AIR PARTICULATE RAD
SAS-124 R12 CONT RADIO GAS RAD
SAS-125 R13 PLANT VENT
SAS-126 R14 AUX BLDG EXHAUST GAS RAD
SAS-127 R15 STEAM JET AIR EJECT EXHAUST
SAS-128 R16 CONT CLNG HX SERV WTR OUT 1 RAD
SAS-129 R17 COMP CLNG PMP SUCT HDR RAD
SAS-130 R18 WASTE DISPOSASL LIQUID RAD
SAS-131 R19 ST GENER BLOWDOWN DRAIN RAD
SAS-132 R20 WASTE DISPOSAL GAS ANALYZER
SAS-133 R23 CONT CLNG SERV WTR OUT 2 RAD
SAS-134 R25 HI RANGE CONTAINMENT RAD R25
SAS-135 R26 HI RANGE CONTAINMENT RAD R26 .
SAS-136 R27 PLANT VENT HI RAD
SAS-137 R28 STEAM LINE RAD LOOP 1 v
SAS-138 R29 STEAM LINE RAD LOOP 2
SAS-139 - R30 STEAM LINE RAD LOOP 3
SAS-140 R31 STEAM LINE RAD LOOP 4
SAS-141 LT920 REFUELING WTR STORAGE TANK LVL
SAS-142 JB-B1 INCORE T JUNCTION BOX B 1 TEMP
SAS-142 JB-Al INCORE T JUNCTION BOX A 1 TEMP
SAS-142 JB-A2 INCORE T JUNCTION BOX A 2 TEMP
SAS-142 JB-B2 INCORE T JUNCTION BOX B 2 TEMP
SAS-143 TC-E 8 INCORE T EO08-(T/C 08) :
SAS-143 TC-H 9 INCORE T H09-(T/C 50)
SAS-143 TC-H10 INCORE T H10-(T/C 17)
SAS-143 TC-D 4 INCORE T DO04-(T/C 38)
SAS-143 TC-H13 INCORE T H13-(T/C 18)
SAS-143 TC-D 9 INCORE T D0O9-(T/C 40)
SAS-143 TC-N 9 INCORE T NO9-(T/C 61)
SAS-143 TC-E 4 INCORE T E04-(T/C 07)
SAS-143 TC-E10 INCORE T E10-(T/C 09)
SAS-143 TC-J 7 INCORE T JO07-(T/C 52)
SAS-143 TC-E 5 INCORE T EO05-(T/C 42)
STATION: INDIAN POINT 2 };3\ MECH. PROGRAM CON
INDEX P g';dG- DATE EDISON ENG.
e-ENG DATE Cal SKETCH
SKETCHED BY: RMCV L : SKETCH NO. iV
CHECKED BY: S | ENG. DATE




REVISION

0]
Issued for IN DEX
record.
SKETCH NO. TAG DESCRIPTION
SAS-143 TC-J10 INCORE T J10-(T/C 19)
SAS-143 TC-F 9 INCORE T F09-(T/C 46)
SAS-143 TC-J11 INCORE T J11-(T/C 20)
SAS-143 TC-G 4 INCORE T GO04-(T/C 47)
SAS-143 TC-K 3 INCORE T KO03-(T/C 21)
SAS-143 TC-G 9 INCORE T GO9-(T/C 12)
SAS-143 TC-K11 INCORE T K11-(T/C 53)
SAS-143 TC-H 5 INCORE T HO5-(T/C 49)
SAS-143 TC-K13 INCORE T K13-(T/C 54)
SAS-143 TC-C 8 INCORE T C08-(T/C 05)
SAS-143 TC-L 5 INCORE T LO5-(T/C 56)
SAS-143 TC-N 8 INCORE T NO8-(T/C 29)
SAS-143 TC-L 7 INCORE T LO7-(T/C 57)
SAS-143 TC-F 5 INCORE T FO5-(T/C 45)
SAS-143 TC-L11 INCORE T L11-(T/C 58)
SAS-143 TC-G 8 INCORE T GO8-(T/C 48)
SAS-143 TC-L12 INCORE T L12-(T/C 24)
SAS-143 TC-H 8 INCORE T HO8-(T/C 16)
SAS-143 TC-M 5 INCORE T MO5-(T/C 25)
SAS-143 TC-E11 INCORE T E11-(T/C 43)
. SAS-143 TC-M 8 INCORE T MO8-(T/C 26)
SAS-143 TC-H 3 INCORE T HO3-(T/C 15)
SAS-143 TC-F1l2 INCORE T F12-(T/C 10)
SAS-143 TC-D 7 INCORE T DO7-(T/C 39)
SAS-143 TC-M10 INCORE T M10-(T/C 27)
SAS-144 NM41F PWR RNG CH41 (QUAD4) DET Q
SAS-145 NM41D PWR RNG CH41 (QUAD4) DET Q BOT
SAS-146 NM41C PWR RNG CH41 (QUAD4) DET Q TOP
SAS-147 NM42F PWR RNG CH42 (QUAD2) DET Q
SAS-148 NM42D PWR RNG CH42 (QUAD2) DET Q BOT
SAS-149 NM42C PWR RNG CH42 (QUAD2) DET Q TOP
SAS-150 NM43F PWR RNG CH43 (QUAD1l) DET Q
SAS-151 NM43D PWR RNG CH43 (QUAD1l) DET Q BOT
SAS-152 NM43C PWR RNG CH43 (QUAD1l) DET Q TOP
SAS-153 NM44F PWR RNG CH44 (QUAD3) DET Q
SAS-154 NM44D PWR RNG CH44 (QUAD3) DET Q BOT
SAS-155 NM44C PWR RNG CH44 (QUAD3) DET Q TOP
SAS-156 NM31E SOURCE RNG DETECTOR 1 LOG Q
SAS-157 NM32F SOURCE RNG DETECTOR 2 LOG Q
STATION: INDIAN POINT 2 A |MECH. PROGRAM CON
TITLE: INDEX B |ENG. DATE EDISON EenG.
. R | C&d C& SKETCH
SKETCHED BY. R MCV Y |ENG. DATE SKETCHNO.
CHECKED BY: S | ENG. DATE




REVISION

0
lssued for
record.

SKETCH NO.

SAS-158
SAS-159
SAS-160
SAS-REF

TAG

SURN31
SURN32

LT3302

INDEX

DESCRIPTION

SOURCE RNG START UP RATE 31
SOURCE RNG START UP RATE 32
CAVITY PIT SUMP LEVEL

. SAS REFERENCE

STATION._INDIAN POINT 2 A|MECH. PROGRAM - CON
TITLE: INDEX g ENG. DATE EDISON ENG.

R|C& C&l SKETCH
SKETCHED BY: R MCV Y [ENG. DATE SKETCHNO. 4
CHECKED BY: S | ENG. DATE




~

Y

REVISION

0]
issued for
record.

DESIGN DETAIL

FQ-1200
POWER SUPPLY

1

+

.

TO F1-1200
AND PROTEUS
(F8085)

" (Fo407)
TOSAS

Z MUX

_GAB. A

(8
10
\®___ C OHMS

.
»

250

TP/F1200 :
TEST POINT I
!

[

3 o

10 OHMS

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6096 IS PLANNED FOR RELABELING AS

F0407.

2. SAS SIGNALDESTINATION: TERMINAL BLOCK 01R02, POINTS 8 (POS.), 7 (NEG.),

AND 8 (SHIELD).

REF. DWGS.: A225329
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /14//4 DATE EDISON ENG.-
ALIX FEEDWATER FLOW SG21 (F - 1200) cal C&l SKETCH

SKETCHED BY. VICTOR S. D'AMORE

nr<nvu»

ENG7HM  DATE Y/3/¢?

ENG.VALY DATEg.3-49

SKETCHNO. SAS-1
REV.0 SH. 1 OF 2

CHECKED BY: /QTQ




REVISION

o] - IMPEDANCE CALCULATION

issued for

. record.

(REF. 9A) PROTEUS (REF. 10)
-] CAB.1 mp 0178 FI '—\/1\/230
FQ - 1200 - -
(REF. 32) 250 OHMS 5 OHMS
FT-1200 ‘ SAS 420 mMA
TP/F1200 A1AA (REF. 6)
AN
10 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + & + 250 + 10 = 515

ENGINEERING JUSTIFICATION:

FQ-1200 IS A FOXBORO MODEL 610AT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES
A 420 MA OUTPUT. FT—-1200 IS A ROSEMOUNT 1153HA4 TRANSMITTER, AND PROVIDES

4 - 20 MA OUTPUT INTO APPROXIMATELY 750 OHMS (27 VDC POWER SUPPLY CONSIDERED).

THE IMPEDANCE CALCULATION ABOCVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (250 OHMS), THE TOTAL IMEPDANCE (515 OHMS), FALLS WITHIN THE LOAD LIMIT (750"

® OHMS).

THE AUXILIARY FEEDWATER FLOW SG21 CHANNEL IS SAFETY - RELATED. AN ISOLATOR WILL BE
PROVIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY -

RELATED PORTION OF THE CHANNEL.

MECH. PROGRAM CON
ENG. W/l DATE EDISON EnG.
cél C8! SKETCH
ENG//1__DATEAo/on P T Sercmno. sAS -

ENG. VAR DATE/s/4./?7|REV. 0 SH. 2 OF 2

. STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE

AUX FEEDWATER FLOW SG21 (F—1200)
SKETCHEDBY: VICTOR S. D’AMORE
CHECKED BY: < % %/,

Nnr-<n7UvU




REVISION
0 DESIGN DETAIL

issued for

_ fj—

FQ-1201 SAKT -2
POWER SUPPLY ASAA
1 — @
[ |
, —@f >
(F0427)
TOSAS
MUX
_CAB. B
250 T
OHMS

TO F1-1201
AND PROTEUS
F8082)

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6092 IS PLANNED FOR RELABELING AS

F0427. : :
2 SAS SIGNALDESTINATION: TERMINAL BLOCK 01R0S, POINTS 10 (POS.), 11 (NEG.),

AND 12 (SHIELD).

REF. DWGS.: A225349
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /,///} DATE EDISON ENG.
ALX FEEDWATER FLOW §G22 (F-1201) ca C& SKETCH

ENG.7/! _ DATE #//87 FaarcrinG. SAS -2

SKETCHEDBY. VICTOR S. D’AMORE 4
ENG. VA& DATE%.)3-¢]REV. 0 SH. 1 OF 2

nr<ovo>»

CHECKED BY: AL ., Lok



REVISION

0]

lssued for

| record.

(REF. 32)

IMPEDANCE CALCULATION

(REF. 9A) PROTEUS (REF. 10)

CAB.1 STRIP 0178  Fl-1201
FQ -1201 ANA- ANA/

250 OHMS 5 OHMS

FT-1201

SAS

TPF1201 ASAA (REF. 6)
ANV

ANV
10 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + § + 250 + 10 = 515

ENGINEERING JUSTIFICATION:

FQ - 1201 IS A FOXBORO MODEL 610AT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES
A 4-20 MA OUTPUT. FT-1201 IS A ROSEMOUNT 1153HA4 TRANSMITTER, AND PROVIDES

4 — 20 MA OUTPUT INTO APPROXIMATELY 750 OHMS (27 VDC POWER SUPPLY CONSIDERED).
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (250 OHMS), THE TOTAL IMEPDANCE (515 OHMS), FALLS WITHIN THE LOAD LIMIT (750

OHMS).

THE ALILIARY FEEDWATER FLOW SG22 CHANNEL IS SAFETY - RELATED. AN ISOLATOR WILL BE
PROVIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY -

RELATED PORTION OF THE CHANNEL

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG.#/A DATE EDISON EnG.
AlUX FEEDWATER FLOW $G22 (F - 1201) Ca&d C& SKETCH

| SKETCHEDBY: VICTOR S. D’AMORE

ENG. 77 DATEw/./p7

»r-<DUU>

CHECKED BY: ¢ 9/

ENG. VAR DATE o/4./57

SKETCHNO. SAS-2
REV.0 SH. 2 OF 2




REVISION

0]
Issued for
ord.

DESIGN_ DETAIL

FQ-1202 SAKT -2
POWER SUPPLY B2AA
—— O @ +
- aue
v b TOSAS
I ; ; ~ ff- — MUX
| | _CAB. A
———— = = } —_— a
1T® bt § ‘L —&> 260 T

TP/F1202
DILA TEST POINT

D2-g————1 ___

3 g

D4
D5 L’V\/V—]
10 OHMS
v ¥
TO F1-1202

AND PROTEUS
(F6093)

(®)

10
__ -

|

|

|

|

|

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6093 IS PLANNED FOR RELABELING AS
F0447
2 SAS SIGNALDESTINATION: TERMINAL BLOCK 01R04, POINTS 10 (POS.), 11 (NEG.).

AND 12 (SHIELD).

REF. DWGS.: A225358
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE P ENG. /A DATE EDISON ENG.

ALX FEEDWATER FLOW SG23 (F -1202) rRlc&a * / / C&l SKETCH

SKETCHEDBY. VICTOR 5. D’AMORE V|ENG7M - DATE £79/77 FSiETCHNO. SAS-3
S |[ENG.VAYS DATE §-13-§)|REV. 0 SH. 1 OF 2

CHECKED BY: ‘&(?L 2ot




REVISION

o]

Issued for

. record.

IMPEDANCE CALCULATION

(REF. 9A) PROTEUS.  (REF. 10)
CAB.1 STRIP 0178 =~ Fi u}\?z
FQ-1202 /
(REF. 32) 250 OHMS 5 OHMS
FT-1202 | SAS '
_] TP/F1202 B2AA (REF. 6)
AN~ AN
10 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + § + 250 + 10 = 515

ENGINEERING JUSTIFICATION;

N

FQ-1202 1S A FOXBORO MODEL 810AT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES

A 4-20 MA OUTPUT. FT -1202 IS A ROSEMOUNT 1153HA4 TRANSMITTER, AND PROVIDES

4 -20 MA OUTPUT INTO APPROXIMATELY 750 OHMS (27 VDC POWER SUPPLY CONSIDERED).
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS

INPUT (250 OHMS), THE TOTAL IMEPDANCE (

OHMS).

515 OHMS), FALLS WITHIN THE LOAD LIMIT (750

THE AUXILIARY FEEDWATER FLOW SG23 CHANNEL IS SAFETY — RELATED. AN ISOLATOR WILL BE
PROVIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY -

RELATED PORTION OF THE CHANNEL

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE ,'; ENG.V/A__DATE EDISON ENG.
ALX FEEDWATER FLOW SG23 (F —1202) R|C& C&! SKETCH
SKETCHEDBY: VICTOR S. D'AMORE YV |ENG7/7 _DATE oA [T 7 SETCHNG, sAS -3
CHECKED BY: ¢ ¢/ . S | ENG.VARQDATE /94> /fAREV. 0 SH. 2 OF 2




REVISION

0]

ued for
ord.

DESIGN DETAIL

FQ-1203 SAKT-2
POWER SUPPLY BAA
— 0 @ )
Il &g g
| ' F—g TOSAS
+ + Ay g MUX
T T Ll ® 9 || cas
A e Oy
: @— \@___O OHMS
!

TO
FT-1208 4.,L_____£g__ ————1 _
g}____ —_———=T

{
| OfE4]
}l ES

TO Fi—1208 I
AND PROTEUS

(F5094) e

TP/F1203 !
TEST POINT - |
|
|

43 o

10 OHMS

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6084 IS PLANNED FOR RELABELING AS

F0467.

2 SAS SIGNALDESTINATION: TERMINAL BLOCK 01R05, POINTS 23 (POS.), 24 (NEG.).

AND 25 (SHIELD).

REF. DWGS.: A225374
REF. SKETCH: SAS —REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

AL FEEDWATER FLOW SG24 (F-1203)

SKETCHED BY: VICTOR S. D'AMORE

nr<uoox

MECH. PROGRAM
ENG. A//si DATE

ca 7
ENG. 77  DATE 8//3/37

CON
EDISON ENG.
C8J SKETCH

ENG. VAL DATE %-13- %7

SKETCHNO. SAS-4
REV.0 SH. 1 OF 2

CHECKED BY: L . Z A
g




REVISION

0]

lssued for

record.

IMPEDANCE CALCULATION

(REF. 9A) PROTEUS (REF. 10)

CAB. 1 mp- 0178  FI—1203

(REF. 32) FQ-1203 250 OHMS 5 OHMS

FT-1203 SAS P 4-20 MA
TP/F1203 B9AA (REF. 6)
AN\ AN

10 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + § +

ENGINEERING JUSTIFICATION:

250 + 10 = 515

FQ-1203 IS A FOXBORO MODEL 610AT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES

A 4-20 MA OUTPUT. FT-1203 IS A ROSEMOUNT 1153HA4 TRANSMITTER, AND PROVIDES

4 -20 MA OUTPUT INTO APPROXIMATELY 750 OHMS (27 VDC POWER SUPPLY CONSIDERED).
THE IMPEDANCE CALCULATICN ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (250 OHMS), THE TOTAL IMEPDANCE (515 OHMS), FALLS WITHIN THE LOAD LIMIT (750

OHMS). .
THE AUXILIARY FEEDWATER RLOW SG24 CHAN

PROVIDED TO SEPARATE THE SAS AND PRO1
RELATED PORTION OF THE CHANNEL.

NEL IS SAFETY — RELATED. AN ISOLATOR WILL BE
TEUS COMPUTER INPUTS FROM THE SAFETY -

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: <%

Nr-<VUUL

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG.#/A DATE EDISON ENG.
AUX FEEDWATER FLOW SG24 (F—1203) C&l C& SKETCH

ENG.7M DATE /o/ss [o

SKETCHNO. SAS-4
REV.0 SH. 2 OF 2

ENG. VAR DATE /2377




REVISION

o]

ssued for

i‘ord.
rporated
FE| ~860042
Ravision 1

DESIGN DETAIL

0~0-0

o) »

ok

50 8050 30 2O

80 ¢

02020~

080803020°

c
4
m

CABINET A

.

(M8011)
0-5VDC

» TO SAS MUX

NOTE: 1. THIS SKETCH SHOWS ONLY THE SAS CONNECTIONS TO THE RECORDER FOR

CHANNEL WD -E.

2. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERING JUSTIFICATION:

WD ~E IS A NON — SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE -

MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO VI STRIP
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 7 (COM.) AND 8 (POS.) PROVIDE A 0 -5 VDC RETRANSMITTED OUTPUT. A § KOHM
REQUIRED. THE 0 -5 VDC OUTPUT IS CONNECTED TO THE

OUTPUT LOAD (MINIMUM) IS

SAS MUX VIA A CPl RTP7436/50 UNIVERSAL HIG

H SPEED WIDE - RANGE GATE CARD (REF. 27).

THIS GATE CARD HAS AN INPUT IMPEDANCE OF >5 MEGOHMS FOR A SAMPLING RATE
OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE,
THE § KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228
REF. SKETCH: SAS - REF.

REF. UDC: FEI- 860042 REV. 1

STATION: INDIAN POINT 2

TIMLE: SAS COMPUTER INTERFACE

WAND DIRECTION — ELEVATED (WD - E)

SKETCHEDBY. VICTOR S. D’AMORE

Hr<InVU>

MECH. PROGRAM
ENG. 4/# DATE

C&l

CON
EDISON ENG.
C&l SKETCH

ENG 7/ DATE3/ 7/57

ENG.NAS\ DATE 3l

SKETCH NO. SAS-5
SH. 1 OF 1

REV. 1

CHECKED BY: /Al .y




REVISIéN
o] | DESIGN DETAIL

lssued for

ord.
N

rporated
FEI—860042
Aevsion 1

LEFT SIDE (R.V.

r’

oO -IoO EOO

<0 ~0
B0 805020 20=

20 20 30 3020
02030 20 =0
0
0

-0
080503020~

[T
ol
»
(=]
—
v
-
o

o)
0]
ol
608

[ =
z
m

, TO SAS MUX
CABINET A -
-(M8012)

0-5 VDC
NOTE: 1. THIS SKETCH SHOWS ONLY THE SAS CONNECTIONS TO THE RECORDER FOR

CHANNEL WD -G.
2. SAS SIGNAL DESTINATION: BTSCA 01R11, POINTS 18(POS.), 20 (NEG.), AND 21 (SHIELD).

—+

ENGINEERING JUSTIFICATION:

WD - GIS A NON - SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE -
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO VI STRIP
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 7 (COM.) AND 8 (POS.) PROVIDE A 0-5 VDC RETRANSMITTED CUTPUT. A § KOHM
-OUTPUT LOAD (MINIMUM) IS REQUIRED. THE 0 -5 VDC OUTPUT IS CONNECTED TO THE
SAS MUX VIA A CPI RTP7436/60 UNIVERSAL HIGH SPEED WIDE - RANGE GATE CARD (REF. 27).
THIS GATE CARD HAS AN INPUT IMPEDANCE OF > 5 MEGOHMS FOR A SAMPLING RATE

OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE,
THE 5 KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228 REF. UDC: FEI- 860042 REV. 1
REF. SKETCH: SAS - REF. '
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
_ TIMLE: SAS COMPUTER INTERFACE PIENG. a/a DATE EDISON ENG.
WIND DIRECTION —~ GROUND (WD - G) R |C& C& SKETCH
SKETCHEDBY. VICTOR S. D’AMORE M ENG.7/*] DATEY/ 2/f SKETCH NO. SAS - 6
. S |ENG. VAN DATE )71 9)REV.1  SH. 1 OF 1

CHECKED BY: ,6_7%_




REVISION

0]
lssued for
record.

porated
FEI—-860042
Revision 1.

DESIGN DETAIL

LEFT SIDE (R.V.)

), TO SAS MUX
~ CABINET A
(M8002)

\ . r—0—5VDC

NOTE: 1. THIS SKETCH SHOWS ONLY THE‘ SAS CONNECTIONS TO THE RECORDER FOR
CHANNEL WS -G.

2. SAS SIGNAL DESTINATION: BTSCA 01R11, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

ENGINEERING JUSTIFICATION:

WS -G IS A NON - SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE —
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO VI STRIP '
CHART RECORDER INSTRUCTION MANUAL (REF. 28), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 2 (COM.) AND 3 (POS.) PROVIDE A 0 -5 VDC RETRANSMITTED OUTPUT. A § KOHM
OUTPUT LOAD (MINIMUM) IS REQUIRED. THE 0 - 5 VDC OUTPUT IS CONNECTED TO THE
SAS MUX VIA A CPi RTP7436/50 UNIVERSAL HIGH SPEED WIDE - RANGE GATE CARD (REF. 27).
THIS GATE CARD HAS AN INPUT IMPEDANCE OF >5 MEGOHMS FOR A SAMPLING RATE

OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE,
THE § KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228
REF. SKETCH: SAS —REF.

REF. UDC: FEl- 860042 REV. 1

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

TITLE SAS COMPUTER INTERFACE P lENG, A/A_DATE EDISON Eenc.
WIND SPEED — GROUND (WS - G) R | C& - C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE V [ENGT7A7 DATE ¥/7/7 SKETCH NO. SAS -7
CHECKED BY: .y S |[ENG.NA D DATE3|17|%7|REV.1 SH. 1 OF 1




REVISION

0]

fssued for

FEI~860042
Revsion 1

cord. |
N
porated

DESIGN DETAIL

RIGHT SIDE (R.V.)

€ [+]
O00000O0OOO0
28 18 1N 8 1 S1 St .S‘I
000000000
27 22 7 12 7 2 |Ht M OWM
2Q2Q900000
ooocg_b??’&oo
29 24 19 14 8 4 |IGND GO D
O o ooolo oo
30 25 20 15 | 10 5 |GND NEUT UNE

_TO SAS MUX

> CABINET A

> (M8001)

0-5 VDC

NOTE 1. THIS SKETCH SHOWS ONLY THE SAS CONNECTIONS TO THE RECORDER FOR
CHANNEL WS -E.

2. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

ENGINEERING JUSTIFICATION:

WS -E IS A NON - SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE -
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO Vi STRIP
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 2 (COM.) AND 3 (POS.) PROVIDE A 0 -5 VDC RETRANSMITTED OUTPUT. A 5§ KOHM
OUTPUT LOAD (MINIMUM) IS REQUIRED. THE 0 -5 VDC OUTPUT IS CONNECTED TO THE

SAS MUX VIA A CP{ RTP7436/50 UNIVERSAL HIGH SPEED WIDE ~ RANGE GATE CARD (REF. 27).
THIS GATE CARD HAS AN INPUT IMPEDANCE OF >5 MEGOHMS FOR A SAMPLING RATE

OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE,
THE 5 KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228
REF. SKETCH: SAS —REF.

REF. UDC: FEI—- 860042 REV. 1

STATION: INDIAN POINT 2 AMECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE P |ENG. o//A DATE EDISON ENG.
WIND SPEED - ELEVATED (WS — E) Ric& ’ Y/ oy LS8l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE Y |ENGT777 DATE ¥/7/37 F'SKETCH NO. SAS -8
CHECKED B8Y: . Fd— S |ENG.VAR DATE3|D|$)|REV. 1 SH. 1 OF 1

i,




REVISION

o]

issued for

.rd.

incorporated
FEI~-850042
Rev, 1

DESIGN DETAIL

————

RIGHT SIDE (R.V.)
F E D

ONONOCNORORORS,

1 18 N8 1 81 §1 §1

CAPPLR R
ve

17 H H

O CBDOOOO

18 3 O L0 LO

O OR®,
O

20 :3050:0
0 =030x0=0

L]
(=]
~
o

20 1 15§ 10

_ TO SAS MUX
> CABINET A
> (M8021)

0-5 VDC

NOTE: 1. THIS SKETCH SHOWS ONLY THE SAS CONNECTIONS TO THE RECORDER FOR
CHANNEL DT-U. N
9 SAS SIGNAL DESTINATION: BTSCA 01R11, POINTS 27 (POS.), 28 (NEG.), AND 29 (SHIELD).

ENGINEERING JUSTIFICATION:

DT-U IS A NON— SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE -
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO VI STRIP
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 12 (COM.) AND 13 (POS.) PROVIDE A 0 -5 VDC RETRANSMITTED OUTPUT. A § KOHM
OUTPUT LOAD (MINIMUM) IS REQUIRED. THE 0-5 VDC OUTPUT IS CONNECTED TO THE
SAS MUX VIA A CPI RTP7436/50 UNIVERSAL HIGH SPEED WIDE — RANGE GATE CARD (REF. 27).
THIS GATE CARD HAS AN INPUT IMPEDANCE OF >5 MEGOHMS FOR A SAMPLING RATE

OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLE/SEC RATE, THEREFORE,
THE 5 KOHM MINIMUM RECORDER QUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228 REF. UDC: FEI 860042 REV. 1

REF. SKETCH: SAS - REF.

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE P |ENG. 4/ 4" DATE EDISON ENG.
MET DELTA TEMP - UPPER (DT -U) R cal ¥ / | C&l SKETCH
SKETCHEDBY: VICTDR S. D’AMORE Y |ENG. 7/7 DATE %/ 718/ T SKETCH NO. SAS -9
CHECKED BY: A FAvk S |ENG. VAN DATE2|12\¢)|REV. 1 SH. 1 OF 1

J




REVISION

o]

issued for

FEI —860042
Rewv. 1

cord. |
e
cofporated

DESIGN DETAIL

LEFT SIDE (R.V.)
[#] B8 A
O0000000O0
28 18 n 8 1 S1 81 S
000000000
27 22 17 1217 2 Wl OHY M1
FERIRICSRLC
000 66%00
2 24 13 9141 9 4 GND GO G
o olololooo oo
30 25 1201151 10 5 GND NEUT LINE
. TO SAS MUX
© CABINET A
> (M8022)
0-5VDC

NOTE: 1. THIS SKETCH SHOWS ONLY THE SAS CONNECTIONS TO THE RECORDER FOR
CHANNEL DT-L

2. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 10(POS.), 11 (NEG.), AND 12 (SHIELD).

ENGINEERING JUSTIFICATION:

DT-L IS A NON - SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE -
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO VI STRIP
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK
POINTS 12 (COM.) AND 13 (POS.) PROVIDE A 0 -5 VDC RETRANSMITTED OUTPUT. A 5 KOHM
OUTPUT LOAD (MINIMUM) IS REQUIRED. THE 0 -5 VDC OUTPUT IS CONNECTED TO THE
SAS MUX VIA A CPI RTP7436/60 UNIVERSAL HIGH SPEED WIDE - RANGE GATE CARD (REF. 27).
THIS GATE CARD HAS AN INPUT IMPEDANCE OF > 5§ MEGOHMS FOR A SAMPLING RATE

OF 100 SAMPLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE,
THE § KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

REF. DWG.: B228228 REF. UDC: FEI 860042 REV.1
REF. SKETCH: SAS - REF.
STATION: INDIAN POINT 2 MECH. PROGRAM CON
v. TITLE. SAS COMPUTER INTERFACE ENG. /A DATE EDISON ©enG.
MET DELTA TEMP - LOWER (DT - L) ca

SKETCHEDBY: VICTQR S. D’AMORE

C& SKETCH
ENG. 7/ DATE 3/75’7

SKETCH NO. SAS-10

wr<nuoup

ENG. VAN DATE2)19\s){REV.1 SH. 1 OF 1

CHECKED BY: /A g Jov’—
)




REVISION

0]
issued for

ﬁd.
corporated

FB--680023
Revisoin 1

DESIGN DETAIL

NS RACK C-38
TB 401
SRS1 +
SRS1 -
SH

SRS2 -
SH

RS1 +
Rs1- ¥

1
2
3
4|SRS2 +
5
6
7
8

9| SH
10| RS2 +
11 RS2 -

12| _sH

NOTE 1

e

TB401B

-0.1TO1.0mA

100 "OHMS

v

TO SAS MUX
CABINET A
(N8035)

> -10 TC 100 mV

NOTE: 1. EXSTING CONNECTIONS TO TB401 NOT SHOWN.
2. SAS SIGNAL DESTINATION: BTSCA 01R17, POINTS 6 (POS.), 7 (NEG.), AND

8 (SHIELD).

ENGINEERING JUSTIFICATION

» TO ROD CONTROL CP

FCR (IR N35 METER)

TB 401 POINTS 7 AND 8 PROVIDE A - 0.1 TO 1.0 MA OUTPUT ( SEE REF. 28,
FIG 10 - 25 SHEET 7 OF 8 ). SR N35 REMOTE METER R409 ADJUSTED PER
SECTION 5.6.6.4 TO COMPENSATE FOR 100 OHM SAS INPUT RESISTOR (SEE
REF. 28, FIG 10 -5, SHEET 2 OF 2). SURN 35 IS NON - SAFETY RELATED.

REF. DWG.: 9321 - F - 3316, 9321 - F -3273

REF. SKETCH: SAS - REF

REF. UDC: FEI-860023 REV. 1

STATION:

INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. ~/4 DATE

CON

INT RNG START UP RATE 35 (SURN35)

L4

ca

SKETCHEDBY. VICTOR S. D'AMORE

ENG7 A7 DATE

243/77

EDISON ENG.
C&l SKETCH

SKETCH NO. SAS-M

nwr<inoo»

ENG.VAY DATE<.}3:-$7 REV. 1

SH. 1 OF 1

CHECKED BY: [y Avle—

J



REVISION

o]

d.
corpaiated

lssued for

DESIGN DETAIL

LUOC FB— 860
Foion 1. TB 401 TB413
1|{sRs1+ | NOTE 1 1{G4-A9| NOTE 1
2|sRs1 - 21G4-A10 =
3| sH = 3{G4-A11 E
4[sRs2+ E 4/G4-A12 =
5| sRs2 - - 5/G4-B1 2
o
8] SH = 6|G4—-B2 =
7{Rs1+ = | 7lcea-83 i
8| RS1- I wonMs 8/G4—B4 K TO SAS MUX
+
s sH | kb A BN 9 >—>  CABINET B
10{ RS2+ “h 10 (N8038)
w | — -
11 RS2 - SH t 11
12 SH | 12

. TO ROD CONTROL CP

(SHIELD).

ENGINEERING JUSTIFICATION

REF. SKETCH: SAS —REF

REF. DWG.: 9321 -F - 3316, 9321 -F - 3273

FCR
(IR N36 METER)

NOTE: 1. EXISTING CONNECTIONS TO TB401 AND TB413 NOT SHOWN ’
2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 23 (POS.), 24 (NEG.), AND 25

TB 401 POINTS 10 AND 11 PROVIDE A - 0.1 TO 1.0 MA OUTPUT ( SEE REF. 28,
FIG 10 -25 SHEET 7 OF 8 ). SR N36 REMOTE METER R411 ADJUSTED PER
SECTION 5.6.6.4 TO COMPENSATE FOR 100 OHM SAS INPUT RESISTOR (SEE
REF. 28, AIG 10 -5, SHEET 2 OF 2). SURN 36 IS NON-SAFETY RELATED.

REF. UDC: FEl-860046 REV.1

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE P |ENG. #J/4 DATE EDISON ENG.
INT RNG START UP RATE 36 (SURN36) R | C& C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE Y [ENG-7/7 DATE Y82 sceTcr No. sAs —12
CHECKED BY: S |ENG.VAY\ DATE ¢-!3.§]REV.1 SH. 1 OF 1

Vv




REVISION

0]

Issued for

“’Ld-_

DESIGN DETAIL

NS RACK C-5

T8 103
IN36 +
1N35 -

SH  TO SAS MUX

e A—T—a—> CABNET A
5 - .___y__: \ (N0035)
6 4

0-35VDC

NM35B

RN h & W N -

(-]

-—h
(=]

—41C—A
11N —1C-A—}

-
]

NOTE 1

NOTE: 1. EXISTING CONNECTIONS TO TB 103 TERMINAL POINTS (OTHER THAN 4, 5, AND 8) ARE
NOT SHOWN.
2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 10 (POS.), 11 (NEG.), AND 12
(SHIELD). | |

ENGINEERING JUSTIFICATION:

THE INTERMEDIATE RANGE DETECTOR 1 LOG SIGNAL PROVIDES CURRENT SIGNALS TO LOG
CURRENT AMPLIFER NM201, WHICH PROVIDES A 0-10 VDC SIGNAL TO ISOLATION AMPU -
FIER NM202. NM202 PROVIDES AN 0-35 VDC ADJUSTABLE OUTPUT AT TB-103 (POINTS
4, 5, AND 8), IN THE NIS RACKC - 6. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED

HERE (SEE SECTION 1.3.3.3, FIGURE 2§, AND FIGURE 1025 SHEET 1 OF 8 IN REFERENCE
28).

" REF. DWG.: 9321 -F-3313
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. /4 DATE EDISON EnG.
INTERM RNG DETECTOR 1 LOG Q (NM35B) C& C&l SKETCH

SKETCHEDBY: VICTOR S. D'AMORE ENG—7/M DATE ‘%7/6’( SKETGH NO. SAS—13

wr<ovo»

ENG. VAN DATE H-17-$]REV. 0 SH. 1 OF 1

CHECKED BY: X_TM



REVISION

0]

Issued for

‘ga._

DESIGN DETAIL

NiS RACK C-6
- ~ TB203

2N38 +
2N36 -

SH TO SAS MUX

—q—» CABNET B
- .___9__1 (N0036)
6 1

0-5VDC

NM36B

h

RN bW
F-S
+

10| +42C
11 -42C

12{ sH
NOTE 1

NOTE: 1. EXISTING CONNECTIONS TO TB 203 TERMINAL POINTS (OTHER THAN 4, 5, AND 6)
ARE NOT SHOWN.

2. SAS SIGNAL DESTINATION: BTSCA 01R06, POINTS 19 (POS.), 20 (NEG.), AND 21
(SHIELD).

ENGINEERING JUSTIFICATION:

THE INTERMEDIATE RANGE DETECTOR 1 LOG SIGNAL PROVIDES CURRENT SIGNALS TO LOG
CURRENT AMPLIFER NM201, WHICH PROVIDES A 0-10 VDC SIGNAL TO ISOLATION AMPLIFIER
NM202. NM202 PROVIDES A 0 -§ VDC ADJUSTABLE OUTPUT AT TB - 203 (POINTS 4, 5, AND
6), IN THE NIS RACK C - 6. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE (SEE
SECTION 1.3.3.3, FIGURE 2 -5, AND FIGURE 10~ 25 SHEET 1 OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F 3314
REF. SKETCH: SAS -REF

MECH. PROGRAM

. STATION: INDIAN POINT 2
“. TITLE: SAS COMPUTER INTERFACE

CON
ENGJ/ﬁ DATE EDISON ENG.
INTERM RNG DETECTOR 2 LOG Q (NM36B)

C& SKETCH
ENG 7/ DATE 7/7 13

SKETCHED BY. VICTOR S. D'AMORE SKETCH NO. SAS-14

(0!"<W'0'0>

ENG\VA YN DATEH-1)-4O|REV. 0 SH. 1 OF 1

CHECKED BY: /,{,,J_M_
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0

lssued for
record.

® |

DESIGN DETAIL
< LQ-1128A
2 POWER SUPPLY AGAA
T :
s L] L//G) @
e U_ @----- @\ >
F'y §<
—— e — —f— - e~
| r _@ . 100 ,InE
+ + OHMS =w
9 e s A Ly —T\ @ :gd
-~
- - |
oA S O O -
G ' -
. | — - @—
|
v :
2 :
- pe— I ~
i - | X-5
& L X_6 }1‘01.1-11234\.
o R—12
o : .

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 14 (POS), 15 (NEG), AND 16 (SHIELD).

REF. DWG.: A225421
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TIMLE. SAS COMPUTER INTERFACE ENG. #/4 DATE EDISON ENG.
CNDNST STORAGE TNK LEVEL (LT - 1128A) C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

C&l
ENG.7M DATE 81/

CHECKED BY:

wr<noor

ENG.VAYZ DATESQ. 13- ¢

SKETCH NO. SAS -15§
REV.0 SH. 1 OF 2

/éj_zni‘




REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

LT-1128A CIRCUIT (Z EQUIVALENT)
(REF 9) (REF 10) (REF 6)
LI-1128A SAS
LQ-1128A AN~ AN
(REF 35) 5 OHMS 100 OHMS
LT-1128A
(REF 3)
PROTEUS TP-1128A
AN ANA-
100 OHMS 10 OHMS
IMPEDANCE CALCULATION

TOTAL IMPEDANCE (OHMS) = 5 + 100 + 10 + 100 = 215

ENGINEERING JUSTIFICATION

LQ-1128A IS A FOXBORO 610AT - OH POWER SUPPLY WHICH PROVIDES A 1050 MA OUT -
PUT AT 80 VDC (NOMINAL). LT - 1128A IS A ROSEMOUNT 1151DP DP TRANSMITTER, PROVIDING
A 10 -50 MA OUTPUT INTO 1000 OHMS (80 VDC POWER SUPPLIED ASSUMED). THE IMPED -
ANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT
(100 OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE LOAD LIMIT (1000 OHMS).

THE CONDENSATE STORAGE TANK LEVEL CHANNEL IS SAFETY - RELATED. AN ISOLATOR WILL BE
PROVIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY —

RELATED PORTION OF THE CHANNEL.

10-50 MA
04

“STATION: INDIAN POINT 2 MECH. PROGRAM CON
TILE. SAS COMPUTER INTERFACE ENG.W/A___DATE EDISON ENG.
CNDNST STORAGE TANK LEVEL (LT - 1128A) C& SKETCH

SKETCHEDBY. VICTOR S. D'’AMORE

CHECKED BY: < szc.

Nr<uooe

c&
ENGTM DATE/.,/,./?;

ENG. VAR DATE /o/3:/77

SKETCHNO. SAS-15
REV. 0 SH. 2 OF 2




REVISION

0] DESIGN DETAIL
issued for ‘ '
record.
1 .
Incomorated CONN TO RTD
FEI-860040 SIGNAL SHIELD
Revision 0.
TO SAS MUX
» CABINET A
(P0300)
1-5 vDC
0135
EXISTING { :g;
CONN
Y Leas
10-50 MA
1-6 VDC v
RES. MODULE
(REF. 7) TO PROTEUS

(P0300)

NOTE SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).
ENGINEERING JUSTIFICATION

THE RESISTOR MODULE UTILIZES A 100 OHM RESISTOR TO PROVIDE A 1-§ VDC INPUT TO
THE PROTEUS COMPUTER. A 165 VDC INPUT TO SAS CAN BE DERIVED BY WIRING SAS IN
PARALLEL WITH THE 100 OHM RESISTOR.

CHANNEL PT- 1180 IS NON- SAFETY RELATED, AND REQUIRES NO ISOLATION FOR SAS.

REF. DWG.: B228227 REF. UDC: 860040 REV. 0
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2
TITLE. SAS COMPUTER INTERFACE

CONDENSER PRESSURE (PT - 1180)
SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: £i,—, 2 A

MECH. PROGRAM CON
[ENG. «//4 DATE EDISON =na.

cal C8l SKETCH
ENG. 777 DATE 9s/57 SKETCH NO. SAS-16

ENG.VA Y DATE %.13-$)REV.1 SH. 1 OF 1

Nr<noo>

J



REVISION

0]
Issued for
record.

1]

| ncomporated
UDC—660064
Revision 1.

DESIGN DETAIL

AE —

B-7
r 2(:?28 25%.7
e_ﬁ_____./ﬂ O3
TO SAS HJ As g 3

1102 -1

NOTE:

~

1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

2. SHELD GROUNDED AT AE-1102-1

ENGINEERING JUSTIFICATION:

TB -7 WAS SUPPLIED FOR USE WITH A 1000 OHM (NOMINAL) RETRANSMITTING SLIDEWIRE
(REF. 38). THE POWER SUPPLY (REF. 39) PROVIDES 0-5 VDC, HENCE, THE SAS INPUT

VOLTAGE IS 0-5VDC.

THE CONTAINMENT DEW POINT CHANNEL IS NON - SAFETY RELATED.

REF. DWG.: 1972 -M -7376
REF. SKETCH: SAS — REF

UDC - 860064 REV. 1

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

CONTAINMENT DEW POINT (AE — 1102)

SKETCHEDBY. VICTOR S. D’AMORE

Nr-<J0U>

MECH. PROGRAM
ENG. N/A DATE

CON
EDISON EnG.
C&l SKETCH

cal
ENG.7%] DATE« /P

ENG.\JA N\ DATE m,/QZI/i’J

SKETCH NO. 17
REV.1 SH. t OF 1

CHECKEDBY: ¢, o




REVISION
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lssued for

I ncorpoiated
FEI—-860053
Revision 0

ord.

,

DESIGN DETAIL

T
DB/P3300
Ar )
PM/3300 TERM. BLK TYPE SAKT -2
D A12AA
Im @+ @ I//G) @ .
: ""'@“ @___CE A=(Peoss)
@ @ I S A (8) TO SAS
@ _Loa_l_ O Z MUX
© & o -\, 77
12 9 ———{10 >
+® *\\O— = 280
11)———
~+-@- ®
i
T
260 OHMS
RM/P3300 20K .
2
1
|
S
‘ » TOPROTEUS
(P6088)

NOTE; SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWGS.: A208564
REF. SKETCH: SAS - REF

REF. UDC: FEi—-860053 REV. 0

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE. SAS COMPUTER INTERFACE

CNTMT PRESS WR (P-3300)

SKETCHEDBY. VICTOR S. D’AMORE

CON
ENG. ~//4 DATE EDISON ©BnG.

Nnr<ivox

C& C&l SKETCH
3
ENG 7 DATEY/ 7@7 SKETCHNO. SAS-18

ENG.VAQN DATER]/7]s]REV. 1 SH. 1 OF 2

CHECKED BY: 57_& _




REVISION

0]
lssued for
ord.

| ncotporated
FE{-860053
Revigion 0.

IMPEDANCE CALCULATION

PM/3300

PRIMARY LOOP
| TP/P3300
PT - 3300 PQ-3300|
PIM2300 SECONDARY LOOP (Z EQUIV.) .
SAS
A12AA (REF. 8)
— AV~
260 OHMS 420 mA
PM/3300 &
' PROTEUS
RM/P3300 (REF. 7)
AMA-
250 OHMS

PR -3300

TOTAL IMPEDANCE (OHMS) = 250 + 250 = 500

ENGINEERING JUSTIFICATION:

PM/3300 IS A FOXBORO MODEL 66BT — OJ CURRENT REPEATER, CAPABLE OF DRIVING A
1650 OHM LOAD. THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE
IMPLEMENTATION OF THE SAS INPUT (250 OHMS), THE TOTAL IMPEDANCE (500 OHMS) IS

WITHIN THE ALLOWABLE LOAD LIMIT.

STATION. INDIAN POINT 2 MECH. PROGRAM CON
TILE. SAS COMPUTER INTERFACE ENG. ~/4 DATE EDISON ENG.
CNTMT PRESS WR (P - 3300) C& SKETCH

c&al
ENG~7/™ DATE 3/7/57

SKETCHEDBY: VICTOR S. D'’AMORE

nwr<ivir

CHECKED BY:

ENG.\VA D, DATE 2)10 |49

SKETCHNO. SAS-18
REV. 1 SH. 2 OF 2




REVISION

0
lssued for

FEI—860083
Revision 0.

fd.
S 1
iporated

TO
DB/P3301
4

PM/3301

DESIGN DETAIL

® fi® @ .
‘u 4 @__- " (Pe0s9)
T -T~ TO SAS
@ | 138 2
(18) ﬂ CAB. A
{(9---19 o
Y\ o“:-fl\%s
H)-—-
D@
i
|
260 OHMS
RM/P3301 20K ’
20K
]
<
' » TOPROTEUS
(P6089)

NOTE; SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWGS.. A208564

REF. UDC: FEl-860053 REV. 0

REF. SKETCH: SAS - REF

STATION. INDIAN POINT 2 MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE ENG. v/A DATE EDISON ENG.
CNTMT PRESS WR (P 3301) C&l SKETCH

SKETCHEDBY. VICTOR S. D'’AMORE

gﬁleﬂ’m DATE f/ 7/77

SKETCHNO. SAS-19

CHECKED BY: 4. ts

nr<iouo}»

ENG.\ AR DATEH-1-%)

REV.1 SH. 1 OF 2




REVISION

o]

issued for

‘gd. :
ncorporated

FEI—880053
Rovsion 0.

TP/PII01 PM/3301

PT - 3301 PQ - 3301

PM301 SECONDARY LOOP (Z EQUIV.)

SAS

PR -3301

B3AA (REF. 6)
AN~
250 OHMS

PM/3301

PROTEUS
RM/P3301 (REF. 7)

q/——-4—20 MA

M\
250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + 250 = 500

ENGINEERING JUSTIFICATION:

THE PT- 3301 CIRCUIT HAS BEEN DESIGNATED AS A TYPE C, CATEGORY 1 VARIABLE. THE SAS
INPUT CAN NOT BE IMPLEMENTED HERE.
PM/3301 IS A FOXBORO MODEL 86BT - OJ /1 ISOLATOR, CAPABLE OF DRIVING A 1650 OHM
LOAD. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF
THE SAS INPUT (250 OHMS), THE TOTAL IMPEDANCE (500 OHMS) FALLS WITHIN THE LOAD

LMIT.

STATION: _INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE [ENG. /A DATE EDISON ENG.
CNTMT PRESS WR (P —3301) C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

C&
ENG.—7M DATE ¥/7/p7

Nr<nuvo>

CHECKED BY: ,&GM

ENG. VA DATE H-1)-52

SKETCHNO. SAS-19
REV. 1 SH. 2 OF 2

0




REVISION

0]
lssued for
d.

| ncorporated
FE] ~860032
Revaon 0,

DESIGN DETAIL

TO LT- 3300_4-7 T
H49 - JG9/2

ASM
~"
7
8
9

T

TO LR-3300 «5- 10

s sl

TP/LISAO

SPLICE

LQ - 3300
o+ -@
o+ -0

/ | 1 X
JG9 - JBS/2 BT
ASN 100 OHMS
TO SAS MUX l 1 E—AMA—
CABNET B 2
(LB055)

ERR2 JG9/04 (NEW)
1-6 VDC

T— DISCONNECT

AND
RECONNECT

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINT S 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

REF. DWG.: A208554
REF. SKETCH: SAS —REF

REF.

STATION: INDIAN POINT 2

TIMLE. SAS COMPUTER INTERFACE

CONTAINMENT SUMP LEVEL (LT -3300)

SKETCHEDBY: VICTOR S. D'AMORE

UDC: FEI-880032 REV. 0
A|MECH. PROGRAM CON
B |ENG. #// DATE EDISON mG.
s céad A’/J 4’7 C&l SKETCH
Y |ENG. 777 DATE SKETCH NO. SAS - 20
S |ENG.VAY\ DATE$.13-37|REV.1_SH. 1 OF 2

CHECKED BY: LU Ll




REVISION

0]
Issusd for
record.

1]
| ncatporated

FEI—880032
Revigion 0.

IMPEDANCE CALCULATION

LT-3300 CIRCUIT
(REF. 30)
SAS
. LQ-3300 AN
(REF. 15) 100 OHMS
LT - 3300
(REF. 3) (REF 31)
TPAL3300 LR - 3300
AN AN
10 OHMS 100 OHMS

TOTAL IMPEDANGE (OHMS) = 100 + 100 + 10 = 210

ENGINEERING JUSTIFICATION:

LT —-3300 IS A BARTON MODEL 764 TRANSMITTER WITH A LOAD RANGE OF 20 OHMS PER
VOLT ABOVE 15 VDC POWER SUPPLY. LQ - 3300 iS A FOXBORO M/610AC POWER SUPPLY,
MODIFIED TO PROVIDE A 52 11 VDC OUTPUT. FOR A POWER SUPPLY VOLTAGE OF 53 VDC,
THE TRANSMITTER HAS A LOAD RANGE OF 760 OHMS. THE CALCULATION ABOVE DEMON -
STRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE
(210 OHMS), FALLS WITHIN THE LOAD LIMIT (760 OHMS).

CL
10-50 MA

THE CONTAINMENT SUMP LEVEL CHANNEL IS SAFETY - RELATED. AN ISOLATOR WILL BE PRO -
VIDED TO SEPARATE THE SAS COMPUTER INPUT FROM THE SAFETY — RELATED PORTION OF

THE CHANNEL.
STATION: INDIAN POINT 2 A[MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE P|ENG.MA DATE EDISON ENG.
CONTAINMENT SUMP LEVEL (LT-3300) (R |C& / C& SKETCH
SKETCHEDBY: VICTOR S. D’AMORE Y |ENG.7/7 DATE LAY IT SKETCHNO. SAS —20
CHECKED BY: S | ENG. VAX\ DATE /4> /57 |REV. 1 SH. 2 OF 2
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REVISION

o]

lssued for

Fd.
corpoiated
FEI— 960018
Revaion 0.

DESIGN DETAIL
DB -2
B — B
TO LQ - 3303 « 1 14 > TO TP - 3303
TO LT - 3303 «—12Y A-*’T (2 . O g — TOLC-3303A
B —
3 B \/
8 O Oh —] ; T » TO LC - 3303B
11 ——f » TO LC-3303C
use G- o Go——o W
Y
@
| DISTING TERMINAL BLOCK G%%D
_[- LM - 3303 BLOCK RES. MODULE
B
J w - To
9}5 E{e B PROTEUS
) Bl ol 3O w (L8060)
) Q—
Ou = uQ i
) RLT—$ b—R12

+

—— 1

v

250 TO 8AS MUX

CABINET B
OHMS (L8080)

v

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWG.: A228534
REF. SKETCH: SAS - REF

REF. UDC: FEI-860019 REV. 0

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM

CONTANMENT SUMP LEVEL (LT3303)

SKETCHEDBY. VICTOR S. D'AMORE

ENG. #//A DATE
ca 7
ENG. 7M DATE #/3/i7)

CON
EDISON =nG.
C&l SKETCH

nr<omvop

ENG. VAN DATE §:13-8)

SKETCH NO. SAS - 21
REV.1 SH. 1 OF 3

CHECKED BY: & -, Joot
v
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FEI—060018
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reTooTT A
PROTEUS TP-3303 | SAS [
LQ-3303 WA MA —AM—
(REF. 32) 250 OHMS 10 OHMS | 260 OHMS |
- (REF. 33) REF. 3)  mmm '
LT -3303
(REF. 34) (REF. 34) (REF. 34)
LC -3303C LC - 33038 LC - 3303A
M/ MV —MWWV =4
260 OHMS 250 OHMS 250 OHMS {
4-20 MA
LQ - 3303 IS A ROSEMOUNT MODEL SPS - 2101 - P PROVIDING 20 - 30 VDC AT 0-100 MA. AT
30 VOLTS, LT - 3303 (ROSEMOUNT MODEL 11563 A) HAS A LOAD LIMIT OF APPROXIMATELY 900
OHMS. IF THE SAS INPUT (250 OHMS) WAS INSTALLED IN THIS LOOP, THE TOTAL LOOP
IMPEDANCE WOULD BE AS FOLLOWS:
TOTAL IMPEDANCE (OHMS) = 260 + 10 + 250 + 260 + 250 + 260 = 1260 _
. THIS WOULD EXCEED THE TRANSMITTER LOAD LIMIT OF 900 OHMS, THEREFORE. AN W1 CUR -

RENT REPEATER WAL BE REQUIRED TO IMPLEMENT THE SAS INPUT. THE CGHANNEL WILL BE
RECONAGURED AS SHOWN ON SHEET 3.

STATION: INDIAP;I POINT 2 MECH. PROGRAM

A CON
TITLE. SAS COMPUTER INTERFACE P |ENG. 4//A DATE EDISON enG.
CONTANMENT SUMP LEVEL (LT-3303)  |R|C& C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE V|ENG. 777 DATE slpr SKETCHNO. SAS - 21
S |ENG.VAY DATE §:13:37REV. 1 SH. 2 OF 3

CHECKED BY: /£, AR
)




REVISION

0] IMPEDANC ULATION
issued for
_ d.
WLMWM
I ncorpotated
FEl—860019 ’ : LM -3303 TP-3303
- (Rl LQ- 3303 —AN A
F. 32 50 OHMS 10 OHMS
(RE ) - (REF. 33) (REF. 20) (REF. 3)
LT -3303 D,
(REF. 34) (REF. 34) ~ (REF. 34) 4-20 MA
LC - 3303C LC - 33038 LC-3303A
AN AN AM—
) 260 OHMS 280 OHMS 260 OHMS
LM - 3303 CIRCUIT
SAS
AN
250 OHMS
/—4-20 MA
LM - 3303 q
PROTEUS
A
250 OHMS
® , '
ENGINEERING JUSTIFICATION

A MOORE INDUSTRES ISOLATOR/CURRENT REPEATER (LM3303) WILL BE IMPLEMENTED IN
THE CIRCUIT. THE PROTEUS INPUT WILL BE REWIRED TO THE SECONDARY SIDE OF THE
MOORE ISOLATOR/CURRENT REPEATER, AND THE SAS INPUT WILL BE ADDED IN SERIES. THE
TOTAL LOOP MPEDANCE IN THE LT - 3303 CIRCUIT WILL BE:

LT - 3303 TOTAL LOOP IMPEDANCE (OHMS) = 50 + 10 + 250 + 250 + 250 = 810

AN IMPEDANCE OF 810 OHMS FALLS WITHIN THE 900 OHM LOAD LIMIT OF THE TRANSMITTER
CRCUIT (SEE SHEET 2), AND 1S THEREFORE ACCEPTABLE.

THE MOORE ISOLATOR/CURRENT REPEATER HAS AN OUTPUT LOAD RANGE‘OF 4-20 MA INTO
01200 OHMS. THE TOTAL LOOP IMPEDANCE GCALCULATION FOR THE LM - 3303 CIRCUIT WILL
BE:

LM - 3303 TOTAL LOOP IMPEDANCE (OHMS) = 250 + 250 = 500

THE TOTAL LOOP IMPEDANCE (500 OHMS) FALLS WITHIN THE ISOLATOR LOAD RANGE (1200
OHMS) THEREFORE, SAS CAN BE IMPLEMENTED AS SHOWN ABOVE. IT SHOULD BE NOTED
THAT CHANNEL LT - 3303 SERVES AS BACKUP TO CHANNEL LT -3300, AND IS NOT CONSID -
ERED SAFETY RELATED.

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
: . TITLE: SAS COMPUTER INTERFACE E |ENG. o//p DATE EDISON =NG.
CONTAINMENT SUMP LEVEL (LT - 3303) R|{C& C&! SKETCH
SKETCHEDBY. VICTOR S. D'’AMORE YIENG. 77 DATE Ynle> SKETCHNO. SAS - 21
S|ENG.VAY\ DATE %.13-§JREV.1 SH. 3 OF 3

CHECKED BY: ,&,7 Frof_
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0] DESIGN DETAIL
issued for DB -2
record. 5 |
ﬁ) 0B o _ _
I ncorporated TO LQ-3304 « l;‘N O @‘ 5 @ W ] » TO TP - 3304
FE!f 880021
e 7O LT-3304 «— 2~ @ - 3 —> TOLC-3304A
B e el ] 9 v,
> O A-B » TO LC - 33048
B O @ — [ W l
4 @\ \/ B
e — » TO LC -3304C
I G
a2
o
@ '

I— EXSTING TERMINAL BLOCK

| LM — 3304 RES. MODULE A
) w w w
® g 5| ® TO
£ PROTEUS
e | o Sole
Oj- °LO 8 (L8061)

Q

Ou = u
‘ ) RLH—O ¢—RL2

v

!"‘
1€
i
|
|
=)

250 TO BAS MUX

®@
<
_
-.wT____-@ OHMS “fn *
O
12—

\/\

T

) Ohan ” =
E =~()-———-

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 23 (POS.), 24 (NEG.), AND 26 (SHIELD).

REF. DWG.: A226581 REF. UDC: FEI-860021 REV. 0
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2
TITLE. SAS COMPUTER INTERFACE

CONTAINMENT SUMP LEVEL (LT3304)

MECH. PROGRAM CON
|ENG. 4/4_DATE EDISON mNG.

cal 3 S8l SKETCH
ENG.7/1 DATE ¥//3/8 7 ceron No. SAS — 22

ENG.VAY DATES /2. 57/REV.1 SH. 1 OF 3

SKETCHEDBY. VICTOR S. D'AMOBE

CHECKED BY: VA ’

nwr-<ivuo»
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issued for
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llncorpmmd
FEI—880021
Rev. 0
PROTEU [ s k
s TP-3304 | SAS |
LQ - 3304 W\ M\ —AN—
(REF. 32) 250 OHMS 10 OHMS | 250 OHMS |
i (REF. 33) (REF. 3) e e e !
LT - 3304
(REF. 34) (REF. 34) (REF. 34)
LC - 3304C LC - 3304B LC - 3304A
WV M AW =
250 OHMS 250 OHMS 250 OHMS {
- 4-20 MA

LQ - 3304 IS A ROSEMOUNT MODEL SPS - 2101 - P PROVIDING 20 - 30 VDC AT 0-100 MA. AT
30 VOLTS, LT-3304 (ROSEMOUNT MODEL 1153 A) HAS A LOAD LUIMIT OF APPROXIMATELY 900
OHMS. IF THE SAS INPUT (250 OHMS) WAS INSTALLED IN THIS LOOP, THE TOTAL LOOP

IMPEDANCE WOULD BE AS FOLLOWS!

TOTAL IMPEDANCE (OHMS) = 260 + 10 + 260 + 250 + 260 + 250 = 1260

. THS WOULD EXCEED THE TRANSMITTER LOAD LIMIT OF 900 OHMS, THEREFORE. AN N CUR-
RENT REPEATER WL BE REQUIRED TO IMPLEMENT THE SAS INPUT. THE CHANNEL WILL BE
RECONAGURED AS SHOWN ON SHEET 3.

STATION. _INDIAN POINT 2 A|MECH. PROGRAM CON ‘
' TITLE: SAS COMPUTER INTERFACE P |ENG. /4 DATE EDISON EnG.
CONTAINMENT SUMP LEVEL (LT3304) R|c& C&l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE V[ENG.7/7 DATE 9/t SKETCHNO. SAS-22
CHECKED BY: L Z A S |ENG.VARN DATESR-13.2/REV. 1 SH. 2 OF 3
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REVISION
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comporated

LT - 3904 CRCUIT WITH ISOLATOR (LM —3304) INSTALLED -

IMPEDANCE CALCULATION

FEI— 860021 LM - 3304 TP - 3304
Ror: § LQ- 3304 AN —AA
F. 32 50 OHMS 10 OHMS
(er. 32) (REF. 33) (REF. 20) (REF. 3)
LT - 3304 ' [0}
(REF. 34) (REF. 34) (REF. 34) 4-20 MA
LC - 3304C LC - 3304B LC - 3304A
A, M- AW,
250 OHMS 250 OHMS 250 OHMS
LM —3304 CIRCUIT
SAS
AMA~
250 OHMS
4-20 MA
LM - 3304 L0
PROTEUS
MW\,
250 OHMS
. ENGINEERING JUSTIFICATION

A MOORE INDUSTRES ISOLATOR/CURRENT REPEATER (LM3304) WILL BE IMPLEMENTED IN
THE CIRCUIT. THE PROTEUS INPUT WILL BE REWMIRED TO THE SECONDARY SIDE OF THE
MOORE ISOLATOR/CURRENT REPEATER, AND THE SAS INPUT WILL BE ADDED IN SERIES. THE
TOTAL LOOP MPEDANCE IN THE LT - 3304 CIRCUIT WILL BE:

LT - 3304 TOTAL LOOP IMPEDANCE (OHMS) = 50 + 10 + 250 + 250 + 250 = 810

AN IMPEDANCE OF 810 OHMS FALLS WITHIN THE 900 OHM LOAD LIMIT OF THE TRANSMITTER
CIRCUIT (SEE SHEET 2), AND 1S THEREFORE ACCEPTABLE.

THE MOORE ISOLATOR/CURRENT REPEATER HAS AN OUTPUT LOAD RANGE OF 4-20 MA INTO
0- 1200 OHMS. THE TOTAL LOOP IMPEDANCE CALCULATION FOR THE LM -—3304 CIRCUIT WILL
BE:

LM - 3304 TOTAL LOOP IMPEDANCE (OHMS) = 250 + 250 = 500

THE TOTAL LOOP IMPEDANCE (600 OHMS) FALLS WITHIN THE ISOLATOR LOAD RANGE (1200
OHMS) THEREFORE, SAS CAN BE IMPLEMENTED AS SHOWN ABOVE. IT SHOULD BE NOTED
THAT CHANNEL LT - 3304 SERVES AS BACKUP TO CHANNEL LT - 3300, AND IS NOT CONSID -
ERED SAFETY RELATED.

STATION: INDIAN POINT 2 .
TITLE: SAS COMPUTER INTERFACE

CONTAINMENT SUMP LEVEL (LT — 3304)
SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: vy Aok
J

'MECH. PROGRAM
(ENG. A/A_DATE

CON
ENG. 4 EDISON ENG.
| C&l SKETCH
ENGZM DATE &/ SKETCHNO. SAS-22

ENG.VAQ DATE®./13-§7|REV.1 SH. 3 OF 3

wr-<lvu»
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Fov. 1

T™™-1203
Mi-1
—— ]—TO L27 ©
MS | AN t— TO L4 @TIoN—fr @ UN
ol 4 med-e O
z Y
TO SAS MUX 7:?:_ g @ @ ®
(rsoss)A { "5“8"“4 ® ®
+ N
A @
Lo @

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R1 2,, POINTS 23 (POS), 24 (NEG), AND 25 (SHIELD).

REF. DWG.: 204B37, A226546, A227016, A208823 REF. UDC: FEl-860041 REV. 1
REF. SKETCH: SAS —-REF

MECH. PROGRAM CON
ENG. ‘¢¢r DATE . EDISON ENG.

TITLE SAS COMPUTER INTERFACE
CONTAINMENT TEMPERATURE (TT —1203)

| STATION: INDIAN POINT 2

cal ) C& SKETCH
ENG.7 DATE /3/p7 SKETCH NO. SAS -23
ENG. VAY DATE®.(3-§7 |REV.1 SH. 1 OF 2

SKETCHEDBY. VICTOR S. D'AMORE

NAr<nvU>

CHECKED BY: ,&JM
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o]
issued for
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Incorpotated
FEI-860041
Rev. 1

IMPEDANCE CALCULATION

TI-1203

T™M -1203

/——10-50 MA

TIC - 1203
TT-1203
M= 1203 CIRCUIT (Z EQUIV)
SAS
A
100 OHMS
T™ - 1203
MIDAS
AN
100 OHMS

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

Th —1203 IS A FOXBORO 68BT — OH CURRENT REPEATER/ASOLATOR, AND PROVIDES A 10-50
MA OUTPUT INTO 660 OHMS. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT
WITH THE ADDITION OF THE SAS INPUT (106 OHMS), THE TOTAL IMPEDANCE (200 OHMS),
FALLS WITHIN THE LOAD LIMIT (660 OHMS).

THIS CHANNEL HAS BEEN DESIGNATED AS A TYPE D VARIABLE PER NUREG 1.97 REV. 3, AND
DOES NOT REQUIRE ENVIRONMENTAL OR SEISMIC QUALIFICATION.

STATION:

INDIAN POINT 2

MECH. OGRAM

TITLE: SAS COMPUTER INTERFACE

ENG.AV/A DATE

CONTAINMENT TEMPERATURE (TT - 1203)

cal

SKETCHEDBY. VICTOR S. D;AMORE

CON
EDISON ENnG.
C&l SKETCH

ENG—7M DATE 6://3/;’

CHECKED BY:

1

nr<inovor

ENG.YAY DATE®I3%2

SKETCHNO. SAS-23
REV. 1 SH. 2 OF 2
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record.
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DESIGN DETAIL

P4 J4
2.2 TEMETER
) (842-11)
>B > RE -32G
>C>
> A> GAS
>D> -
>E >
>F>
>G>
_J:—-—‘>J> +|{ 0-5VDC
——=—={>K>|~-| COMPUTER
>L>
>M>
' (NOTE 1)
AlA

—D—-@
," l_@__4 * 5 TO SAS MUX
IK—U

_  CABNET A
& —-—-C > (R8001)
SAK—4 -
(REF. 18)

NOTE: 1. EXISTING CONNECTIONS TO LOG RATEMETER NOT SHOWN

2. SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 84211 PROVIDES A 0~5 VDC (* 2%)
COMPUTER OUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT
AND THE TIGRAPH "100°® GRAPHIC DISPLAY.

THS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A209855
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG.V/A DATE EDISON ENG.
CCR RADIATION - GAS (RE - 32G) cad C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

Nwr<nouo»

ENG.7M DATE 3/43/t7 SKETCH NO. SAS — 24
ENG.VAL DATE®3.87|REV.0 SH. 1 OF 1

CHECKED BY: // :‘ z A




REVISION
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issued for
d.

DESIGN DETAIL

P4 J4
> > LOG
2 RATEMETER
(842 -11)
>B > RE-32P
>C>
. PARTICULATE
>D>
>E >
>F>
>G>
>Jd>|t]| 0-5VDC
———{>K>| - | COMPUTER
>L>
>M>
(NOTE 1)
AlB
) [
I 3——@ *, TO SAS MUX
K _ CABINET A
'-—‘U~@—-6 —>  (R8002)
. SAK-4
(REF. 18)

NOTE: 1. EXISTING CONNECTIONS TO LOG RATEMETER NOT SHOWN
2. SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 8 (POS.), 7 (NEG.), AND 8 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842 - 11 PROVIDES A 0-5 VDC (* 2%)

COMPUTER OUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT

AND THE TIGRAPH "100" GRAPHIC DISPLAY.

THIS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A209856
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TIMLE. SAS COMPUTER INTERFACE

CCR RADIATION — PARTICULATE (RE - 32P)

SKETCHEDBY. VICTOR S. D'AMORE

Nr<invo>»

MECH. PROGRAM
ENG. #/A DATE

ENG T/ DATE %/ /17

CON
EDISON ENG.
C&l SKETCH

ENG.VAD DATE®:13-¥)

SKETCH NO. SAS -25
REV.0 SH. 1 OF 1

CHECKED BY: A.J—M'
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DESIGN DETAIL
TOTI-411A
TO T/411
T™-4118 I ' SP8
_9 -
— -
! G-10/<5 l @ O
—g——G- 11 g~—7
——— 1® &
CT-9

TO PROTEUS
(T0403)

TO SAS MUX

> CABNET A
(T0403)

NOTE: SAS SIGNAL DESTINATION BTSCA 01R14, POINTS 31 (POS.), 32 (NEG.), AND 33

~ (SHELD).

REF. DWGS.: A225396, A226313

REF. SKETCH. SAS - REF

STATION: INDIAN POINT 2

TINE SAS COMPUTER INTERFACE

RCL 21 DELTA T (TM -411B)

SKETCHEDBY. VICTOR 8. D'AMORE

<V

MECH. PROGRAM

ENG. #//A DATE

CON
EDISON EnG.
C&l SKETCH

ca
ENG77-] DATE /747

ENG. VAN DATE 2} 7159

SKETCH NO. SAS-286
REV.0 SH. 1 OF 2

CHECKED BY: /iy ZoA
, J




REVISION
0] IMPEDANCE CALCULATION
lssued for '
record.

T™ - 411F TPIAT ™ -411B c-411CD TC-411 A/B ™ -411C

B
(REF. 10) | !
TI-411A } PROTEUS I
A r A\ |
(REF. 14) 5 OHMS | 100 OHMS !
| | 10-50 MA~
T™ - 4118 } } +’
|
! SAS i
T
, 100 OHMS i
'.. _________ 1 CT-8
TOTAL IMPEDANCE (OHMS) = § + 100 + 100 = 206
ENGINEERING JUSTIFICATION:

TM - 411F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE
MPLEMENTED HERE. TM—411B (FOXBORO 86GR - OW) ISOLATES THE REACTOR PROTECTION
SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMING A LOAD UP TO
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL -
CULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS),
THE TOTAL IMPEDANCE (206 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS). ‘

MECH. PROGRAM

STATION. INDIAN POINT 2 , CON
ENG. t)//4 DATE EDISON EnG.

TIMLE: SAS COMPUTER INTERFACE
o RCL 21 DELTA T (TM-411B)

cal |  cm SKETCH
ENG7/__DATEY/) ff SKETCH NO. SAS-26

ENG.VAD DATE2}2|37){REV.0 SH. 2 OF 2

SKETCHEDBY. VICTOR S. D'AMORE

Nr<ivo>»

CHECKED BY: .. %f.
J
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.

TO T1-421A
T/411

SPe

o, TO PROTEUE

<+

TO =
T™-4218 | =0
l—fg——F-11

F-12

(SHELD).

NOTE: SAS SIGNAL DESTINATION: BTSCA

REF. DWGS.: A226396, A226333
REF. SKETCH: SAS - REF

X .
1 ﬂ O C, by *'—j
!‘7“— 1® GH-f-

Ccr-6

¥ (T0423)

TO SAS MUX
-+ CABINET B

(T0423)

01R14, POINTS 14 (POS.), 16 (NEG.), AND 16

SKETCHEDBY. VICTOR S. D'’AMORE

CHECKED BY: /.

Nr<IvUp

c&l :
ENG 77 DATE 3/7/?

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TILE SAS COMPUTER INTERFACE ENG. /A4 DATE EDISON ENG.
RCL 22 DELTA T (TM -4218B) Cal SKETCH

ENG.VAD DATE 3|1Dl%7

SKETCH NO. SAS-27
REV.0 SH. 1 OF 2




REVISION

T

0]
lssued for
record.

TM - 421F TPIAT T™ - 421B

[TC -421C/D TC-421 AB TM-421C

| (REF. 5)
F®EF. 10) |
TI-421A | PROTEUS
T —ANW-
(REF. 14) 5 OHMS | . 100 OHMS
|
T™ - 4218 :
|
= SAS
i A\
! 100 OHMS
i

TOTAL IMPEDANCE (OHMS) = § + 100 + 100 = 205

ENGINEERING JUSTIFICATION:

TM - 421F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE
MPLEMENTED HERE. TM-4218 (FOXBORO 66GR — OW) ISOLATES THE REACTOR PROTECTION
SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A LOAD UP TO
860 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL -
CULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS),
THE TOTAL IMPEDANCE (205 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2

TILE SAS COMPUTER INTERFACE

RCL 22 DELTA T (TM-421B)

SKETCHEDBY. VICTOR S. D'AMQRE

wr<oovt>»

MECH. PROGRAM
[ENQ. 4//# DATE

cal
ENG/ /7 DATE 3/7[7

CON
EDISON enG.
C&l SKETCH

ENG.VAN DATE2]17142

SKETCH NO. SAS-27
REV.0 SH. 2 OF 2

CHECKED BY: K_,j T
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o] DESIGN DETAIL
lssued for
record.
TO TI-431A
TO T/411
T™ -431B
J-9 :
} J—-10 TO PROTEUS
l—f——J-11 (T0443)
J-12
TO SAS MUX
—» CABNET A
(T0443)

NOTE: SAS SIGNAL DESTINATION BTSCA 01R16, POINTS 27 (POS.), 28 (NEG.), AND 29
(SHELD).

REF. DWGS.: A226398, A226363
REF. SKETCH: SAS - REF

STATION. INDIAN POINT 2 MECH. PROGRAM CON
TIME SAS COMPUTER INTERFACE ENG. £/#4 DATE EDISON BNG.
= RCL 23 DELTA T (TM-4318) c&d Cal SKETCH

ENG7/] DATEY/7/p7 SKETCH NO. SAS - 28
ENG.VAR DATE2INI$2{REV. 0 SH. 1 OF 2

Nr<IUT»

SKETCHEDBY: VICTOR S. D'AMORE
CHECKED BY: .




REVISION

o]
lssued for
record.

] ON
TM-—431F REACTOR PROTECTION CIRCUIT
TM-431F TPIAT T™ -431B C-431CD TC-431AB M-431C
TM-4318 REACTOR CONTROL CIRCUIT (Z EQUIV.}
' (REF. 5)
S L SR
(REF. 10) u !
Ti-431A | PROTEUS |
AN~ 1 A~ .
(REF. 14) 5 OHMS | 100 OHMS !
n | 10-50 MA
T™ - 4318 : : ¢
|
| SAS i
; AV f
| 100 OHMS ; |
L i CT—15

TOTAL IMPEDANCE (OHMS) = § + 100 + 100 = 205

ENGINEERING JUSTIFICATION:
TM - 431F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE
IMPLEMENTED HERE. TM—-4318 (FOXBORO 866GR — OW) ISOLATES THE REACTOR PROTECTION
SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A LOAD UP TO
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL -
CULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS),
THE TOTAL MPEDANCE (205 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2

TINLE SAS COMPUTER INTERFACE

RCL 23 DELTA T (TM—4318B)

SKETCHEDBY. VICTOR 8. D'AMORE

CHECKED BY: K., Z .7

Nr<ioT>»

MECH. PROGRAM
ENG. DATE
cal

ENG. 7 DATEI7/77

- _CON
- EDISON ENG.
C&l SKETCH

ENG. VA DATE 21121%)

SKETCH NO. SAS-28

REV.0 SH. 2 OF 2

)




REVISION

o]

| tssued for

record.

DESIGN DETAI!L
TOTi-441A
T/411
- — I l
TM - 441B : H-10K
l—g——H-11 3 —
H-12 !

TO PROTEUS
(T0483)

NOTE: SAS mossrwmou BTSCA 01R16, POINTS 10 (POS.), 11 (NEG.), AND 12

(SHELD).

REF. DWGS.. A226396, A225368

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TIILE SAS COMPUTER INTERFACE

RCL 24 DELTA T (TM —441B)

SKETCHEDBY: VICTOR S. D’AMORE

<o

MECH. PROGRAM
ENG. /4 DATE

cal
ENG /7 DATE ¥/7/¢7

CON
EDISON =NG.
C&l SKETCH

ENG.VA D DATE 2)17l¢2

SKETCH NO. SAS - 29
REV.0 SH. 1 OF 2

CHECKED BY: %




REVISION

0]
issued for
record.

IMPEDANCE CALCULATION

T™ - 441F

C-441CD TC-441 AB TM-441C

(REF. 14)

T™ - 4418

(REF. 6) |
e
(REF. 10) | ;
Ti-441A l PROTEUS I
AMA- : AN\ !
5 OHMS : 100 OHMS : .
| 10 - 50 MA
| ¢
|
! ]
: SAS :
g AN ;
| 100 OHMS i
b ; CT-12

TOTAL IMPEDANCE (OHMS) = § + 100 + 100 = 205

ENGINCEFING JUSTIFICATION:
TM - 441F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE
IMPLEMENTED HERE. TM-4418 (FOXBORO 66GR - OW) ISOLATES THE REACTOR PROTECTION
SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A LOAD UP TO
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL -
CULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE S8AS INPUT (100 OHMS),
THE TOTAL MPEDANCE (205§ OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).

STATION: INDIAN POINT 2 MECH. OGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. DATE EDISON ENG.
RCL 24 DELTA T (TM - 441B) C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

Nr<ivo>

cal
ENG7/] DATE3/7/77

eNG. VAN DATE 2)101%

SKETCH NO. SAS-29
REV.0 SH. 2 OF 2

CHECKED BY: ,&7 Tt



REVISION

0]
lssued for
record.

DESIGN DETAIL

H2 02 ANALYZER RECORDER

& P1
o H2
C e P2
@ [/O 4 Py and
EJod -
w { ° 5 e AR- 5109
6
B 2K ohm .
TO PROTEUS
w 80 ohm {H6084)
g 20K ohm e
D
4 w
—& @ &l
o+ o 5 o’ #_j
o’ o
A3C

r 3
+
%‘)

TO SAS MUX
CABNET B 100
(H6084) OHMS

NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).
2. THE CONTAINMENT H2 CHANNEL IS SAFETY RELATED. AN ISOLATOR WILL BE PROVIDED
TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY - RELATED

PORTION OF THE CHANNEL.

REF. DWG.: A208838
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE P |ENG. /X DATE EDISON ENG.
CONTAINMENT H2 (AR-5108-1) RiC& C& SKETCH

SKETCHEDBY: VICTOR S. D’AMORE Y [ENG.7 77 DATE /o/21/ SKETCH NO. SAS-30

CHECKED BY: ¢ e’ S | ENG. M\ DATE /2 /77| REV. 0 SH. 1 OF 1




REVISION|

o]
| Issued for
record.

1]
incoiporated

UDC 860061
Revision 0.

DESIGN DETAIL
H2 02 ANALYZER RECORDER
® P1
® H2
C Lo P2
@ ] 4 . & 02
o/ o5 o AR5110 -1
L e‘te
B 20K ohm 1
TO PROTEUS
50 oh
W ohm (HB085)
> 20K Ghm
B
£ ~o o |
* b ET I
P MLEIIF
A2A
@ CD\ﬁ
b . /@ _____ @ Bl
W'
TO SAS MUX ; ®_ LW
CABNET B 250 N
(H6085) OHMS ’ T PN Mty
(8) @) ]
D - e
@@=
NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).
2. THE CONTAINMENT H2 CHANNEL 1S SAFETY RELATED. AN ISOLATOR WILL BE PROVIDED
TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY — RELATED

PORTION OF THE CHANNEL.

REF. DWG.: A208840
REF. SKETCH: SAS - REF

REF.: UDC 860061 REV. 0

STATION: INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

VECH. PROGRAN
ENG.£// DATE

CONTAINMENT H2 (AR-5110-1)

SKETCHEDBY. VICTOR S. D’AMORE

CON
EDISON EnG.
C&l SKETCH

cal
ENG.7 %) DATE~/.r/fp7

CHECKED BY: o,/

Nre-<D0T>

ENG.VA I\ DATE/o/2» /57

SKETCH NO. SAS ~31
REV.1 SH. 1 OF 1




REVISION

0]
lssued for
| record.

DESIGN DETAIL

DBA.3301

(D--=<-19

@~ @

@Y
>-%"

e--L-
g
>--2_

TP§301 LM - 3301
— J @
T "®
@< HO-
gy .
® o @
(13) mgam ® ®
8 +®
--J4--@-
AGAB
=1 )
@ —-——-(O<g —> )
L g TO SAS MUX
_-_g j; m)A
SAKT -2
20K - :
% ] FIM)L:BO‘I TO(PL';:)S‘;?JS

NOTE SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 19 (POS.), 20 (NEG.). AND 21 (SHIELD).

REF. DWG.: A208554
REF, SKETCH: SAS -REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

RECRCULATION SUMP LEVEL (LT -3301)

SKETCHEDBY. VICTOR S. P’AMORE

MECH. PROGRAM _ CON
[ENG. 4/ DATE EDISON eneG.
cal Ca! SKETCH

ENG—77 DATE £)3/;

SKETCH NO. SAS -32

mr<:mro>

ENG. VAR, DATE §13:97)

CHECKED BY: 4—3 Fork

| REV. 0 SH. 1 OF 2




REVISION

0]
Issued for
record.

IMPEDANC ATI
LT-3301 CIRCUIT
LQ - 3301 LR - 3301
LT - 3301
TPA3301 LM -3301
LM - 3301 CIRCUIT
. (REF. 8)
SAS
M
100 OHMS ‘
(EF. 1) 10-50 MA
LM - 3301 &
REF. 7)
PROTEUS
M\
100 OHMS

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

THE LT-3301 CRCUIT IS DESIGNATED AS A TYPE A VARIABLE, THEREFORE, THE SAS INPUT
CAN NOT BE DERMVED HERE. LM - 3301 IS A FOXBORO 66BT - OH ISOLATOR, PROVIDING 10—
50 MA INTO 860 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IM—
PEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS IN —
PUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT (860
OHMS).

s

STATION: INDIAN POINT 2 MECH. PROGRAM

CON
TITLE: SAS COMPUTER INTERFACE ENG. DATE EDISON enaG.

SKETCHEDBY: VICTOR S. D'AMORE ENG. 77 DATE § SKETCHNO. SAS — 32

P

RECRCULATION SUMP LEVEL (LT-3301) |R |C&l / / C&l SKETCH
\l/_ 13/87
s

CHECKED BY: 4,, £ £ ENG.VAD DATE®.13-7|REV.OSH. 2 OF 2
- d




REVISION

0]
lssued for
record.

—

/.

GN DETAI

TP/411A/2

® 9
o

TO DB-411A

TW411A22

PNTS 15&17 @

@
. i}
5 -+-®
: [oIC
z _  RM-411A2 4+ @
/l ,*ﬂ:,"———-ﬁq A @
| Tt & ®+ @
@
e - Jal
1
; B —
! l 1T H— Tog;“ogus
| =
! AdH
TO SAS MUX _+ (D~
- @3-@
CABINET A
To405)  + ©%\@

AMAA N——100 OHMS

SAI4 & DK4R

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 10 (POS.), 11 (NEG.), AND 12

(SHIELD).

REF. DWG.: A225314
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM ~ CON
TITLE: SAS COMPUTER INTERFACE ENG. Ag//b DATE EDISON ENG.
LOOP 1 HOT LEG TEMP WR (TE411A/1) " C&lI SKETCH

cal '
ENG7/M DATE }’/7/7/

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: £~y Z o7

Nr<IooU>

ENGNVAN DATE H-1)-%

SKETCH NO. SAS -33
REV.0 SH.1 OF 2

J




REVISION )
o] IMPEDANCE CALCULATION

lssued for '
- 60___"1 TE-411A/1 CIRCUIT:
TP-411A TWA11A2

TE-411A1 [ TM-411A

™ — 401 TMAT1AA
TM411A72 CIRCUIT (Z EQUIVY:
(REF. 3) (REF. 7)
TPIA11A/2 RM — 411A/2
AN~ AA"A%
(REF. 1) 10 OHMS 100 OHMS
T™WAaT1A2 10-50 MA
] (REF. 18) ¢
SAS
AMA-
100 OHMS
TOTAL IMPEDANCE (OHMS) = 10 + 100 + 100 = 210 OHMS
ENGINEERING JUSTIFICATION:

THE TE411A1 CRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED
FOR EVENT DENTIFICATION), THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.
TM411A2 (FOXBORO 868T - OH) SERVES AS AN A1 ISOLATOR IN THIS CIRCUIT, AND PROVIDES
A 10 - 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED
HERE. THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD

LIMIT.
‘ STATION: INDIAN POINT 2 MECH. PROGRAM CON
' TITLE. SAS COMPUTER INTERFACE ENG. a/4 DATE EDISON ENG.

LOOP 1 HOT LEG TEMP WR (TE411A/1) C&! SKETCH

cal
ENG-7/M__DATE 7/7/ f7 I SkETCHNO. SAS - 33
ENG.YAYN, DATEH-17-4JREV. 0 SH. 2 OF 2

SKETCHEDBY. VICTOR S. D'AMORE

éhl‘<Iﬂ'0)

CHECKED BY: &,_d,, Ty



REVISION

0
lssued for

5.

SIGN A
TP/422A - 2 TO DB - 422A TM/422A/2
PNTS 3 &4 |
DO ® @9
9

T T ®
T
T_ 0 4l

J

RM/422A " A10C

DISCONNECT

WIiN |-

DKAR & SAKT -4 onve

CABINET B
(T0425)

gggg 4, TosAS MUX

ekl -

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 10 (POS.), 11 (NEG.), AND 12

(SHIELD).

REF. DWG.: A225344, A226334
REF. SKETCH: SAS —REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. A// DATE EDISON ENG.
LOOP 2 HOT LEG TEMP WR (TE422AN) C8&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE

Hwr<x3xvu>

ca ,
ENG—7 /M DATE 7/7/8/

ENG.VARYN DATEH-12-47

SKETCH NO. SAS - 34
REV.0 SH. 1 OF 2

CHECKED BY: K., ule




REVISION

o] _ IMPEDANCE CALCUILATION
lssued for
record. TE-422A1 CIRCUIT:
TP/422A TM/422A/2
TE-422AH [ TM-422A
y—-1
RVLIS TM/422AN
TM422A/2 CIRCUIT (Z EQUIVY:
(REF. 3) (REF. 7)
TP/422A -2 RM/422A
AN A
(REF. 1) - 10 OHMS 100 OHMS
TWA22A72 [ 10-50 MA
n ._ (REF. 18) ¢
SAS
AMA~
100 OHMS
. @
‘ TOTAL IMPEDANCE (OHMS) = 10 + 100 + 100 = 210 OHMS
ENGNEERING JUSTIFICATION:

THE TE422A/1 CIRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED
FOR EVENT DENTHCATION), THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.
TMME22A72 (FOXBORO 66BT~ OH) SERVES AS AN 11 ISOLATOR IN THIS CIRCUIT, AND PROVIDES
A 10 - 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED
HERE. THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD
LIMIT.

, STATION: INDIAN POINT 2 MECH. PROGRAM CON
: . TILE SAS COMPUTER INTERFACE ENG. £/ DATE EDISON ENG.
LOOP 2 HOT LEG TEMP WR (TE-422A1) |R|C& C&l SKETCH

ENG—7M__DATE #7/¢7 SKETCHNO. SAS - 34
ENG.VAR DATE H-1)-¢<]REV. 0 SH. 2 OF 2

SKETCHEDBY. VICTOR S. D'’AMORE

Nwr-<2oo»

CHECKED BY: &J—M



REVISION

2] -
lssued for
record.

°

SIGN D IL
TP/431A2 TO DB -431A TM/431/A2
PNTS 3 &4
® O ®
P> 1' w _®+ @
{:p—'—@#
= +-®-
B ® @
S @
4 © o
| @+®
D
I -+>@ -
- DISCONNECT r
EI RM431A B2 = F =
z 1 * 1 To PROTEUS |
3 = 0445 l
2 Y e |
- |
e B
- r B2AB
E s O TO SAS MUX
{ - +;
T cft,,—gé DT cammera
' o (T0445)

e
D4R & SAKT -4

100 OHMS

NOTE SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 2 (POS.), 3 (NEG.), AND 4

(SHIELD).

REF. DWG.: A225369, A225364
REF. SKETCH: SAS -REF

STATION: INDIAN POINT 2 A |[MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE g ENG. A/A DATE EDISON ENG.

LOOP 3 HOT LEG TEMP WR (TE431AA1) R |C& / / C&l SKETCH

SKETCHEDBY: VICTOR S. D'AMORE Y [ENG.TM _DATE #11/3 7/ Grer No. SAS — 35
S

CHECKED BY: /..

REV.0 SH. 1 OF 2

ENGVAN DATEH-17-49




REVISION

o]

lssued for

IMPEDANCE CALCULATION

TE-431A1 CIRCUIT:
TP/431A TM/431A2
)__1
TE-431AH1 ETM—431A
RVLIS TM/431A1
TM/431A2 CIRCUIT (Z EQUIV):
(REF. 3) (REF. 7)
TP/431A2 RM/M431A
AT ANV
(REF. 1) 10 OHMS 100 OHMS
TM/431A2 [
(REF. 18)
SAS
AMA-
100 OHMS

TOTAL IMPEDANCE (OHMS) = 10 + 100 + 100 = 210 OHMS -

THE TE-431A/1 GRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED
FOR EVENT DENTIRCATION), THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.
TMAM31A2 (FOXBORO 66BT —-OH) SERVES AS AN I ISOLATOR IN THIS CIRCUIT, AND PROVIDES
A 10 -50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED
HERE. THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD

/——10-50 MA
§

LMIT.
STATION: INDIAN POINT 2_____ MECH. PROGRAM CON
TITLE SAS COMPUTER INTERFACE ENG. 4/# DATE EDISON ENG.
LOOP 3 HOT LEG TEMP WR (TE — 431A/1) C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: &Y Fwk

»wr-<10U>

cal
ENG.7/M DATE 7//7/47‘

ENG.VADY DATE H4-17-¢7

SKETCHNO. SAS -35
REV. 0 SH. 2 OF 2

J




REVISION

0]
lssued for
record.

.

DESIGN DETAIL

TM/440A/2

TP/440A/2 TO DB - 440A
PNTS 15& 17
® O @
AR O,
: 3
T P
]
— =

DISCONNECT—

RMW/440A/2  B10H

£
DISCONNECT

\

+

90066
9OOOOO O

OO

I 1

2
3

b s e — — — —

+, TO SAS MUX

CABINET B

»

¥ (Todss)

100 ORMS

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 2 (POS.), 3 (NEG.), AND 4

(SHIELD).

REF. DWG.: A225369
REF. SKETCH: SAS - REF

STATION:

INDIAN POINT 2

TITLE: SAS

COMPUTER INTERFACE

MECH. PROGRAM
ENG. /4 DATE

CON
EDISON ena.

LOOP 4 HOT LEG TEMP WR (TE440AN)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: Loy Z o/

Nnr<onoor

cal
ENG—7M DATE 7//7/57

C&l SKETCH

SKETCH NO. SAS - 36

ENGNAYN, DATE H-1)- <)

REV.0 SH. 1 OF 2

- J




REVISION

0] , IMPEDANCE CALCULATION
lssued for
record. TE -440A1 CIRCUIT:
TP-440A TM/440A/2
TE - 440A/1 [ TM- 440A
TM — 404 TM/440A/M
TM/440A2 CIRCUIT (Z EQUIVY:
(REF. 3) (REF. 7)
TP/440A/2 RM/440A/2
AV AV
(REF. 1) 10 OHMS 100 OHMS
TM/440A/2 j 10-50 MA
: ~ (REF. 18) q
SAS
AN~
100 OHMS
. TOTAL IMPEDANCE (OHMS) = 10 + 100 + 100 = 210 OHMS
ENGINEERING JUSTIFICATION:

THE TE—440A/1 CIRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED
FOR EVENT IDENTIRCATION), THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.
TMA40A2 (FOXBORO 66BT - OH) SERVES AS AN U1 ISOLATOR IN THIS CIRCUIT, AND PROVIDES
A 10 -50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED
HERE THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD

LIMIT.
STATION: INDIAN POINT 2 MECH. PROGRAM CON
_ . TITLE. SAS COMPUTER INTERFACE ENG. 4//f1 DATE EDISON ENG.
LOOP 4 HOT LEG TEMP WR (TE440A/1) cal C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE ENG.7'M DATE 4//7/s7 SKETCHNO. SAS - 36

nr<inuovo»

CHECKED BY: % Fovts ENG. VAN, DATEH.)7.47|REV. 0 SH. 2 OF 2



REVISION

0]

lssued for

FE}—860038
Revision 0.

DESIGN DETAIL

R3
-1
Q- -3
£y 3
TO Pl-413J < 8 +4
L Isnp
-1
o TO SAS MUX
-3 CABINET A
+4 (P6400)
SHLD
v ERR1 - JB5
TO
Pi-413K

NOTE:

‘1. SAS SIGNAL DESTINATION: BTSCA 01R16, POINTS 31 (POS.), 32 (NEG.), AND 33 (SHIELD).

2 ALL RESISTORS 100 OHMS (0.1 %)

REF. DWG.: A205792, 208356
REF. SKETCH: SAS - REF

REF. UDC: FEI—860039 Rev. 0

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE g ENG. ;;/,4 DATE EDISON ENG.
OVER PRESS SYSTEM PRESS (PT - 413) R |C& C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMQRE VIENG7/y DATE 8/)3/82] SKETCH NO. SAS -7
CHECKED BY: ¢ - / S |ENG.Vaty DATE¥:i2-%9 |REV.1 SH. 1 OF 2




REVISION

o |
lssued for
record.

‘nmlpomed

FEI-6860039
Rev. 1

IMPEDANCE _CALCULATION

PT-413 RCS QVERPRESSURE PROTECTION CIRCUIT
— PQ-413 PC -413C PM - 413P PC -413D
PT - 413
PC-413 TP-413P PM - 413K
PM - 413K CIRCUIT (Z EQUIV)
(REF. 37)
Pl-413K PROTEUS
AW S AN
(REF.1) 1.2 OHM: 100 OHMS
- . 10-50 MA
PM — 413K . Ve
“(REF. 36) -
PM - 413M SAS
AA, AN,
150 OHMS 100 OHMS
TOTAL IMPEDANGE (OHMS) = 1.2 + 100 + 100 + 150 = 351.2

ENGNEERING JUSTIFICATION

THE PT - 413 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM,
THEREFORE, THE SAS INPUT CANNOT BE IMPLEMENTED HERE. PM - 413K IS A FOXBORO
668T — OH CURRENT REPEATERNISOLATOR, WHICH PROVIDES A 10-50 MA OUTPUT INTO
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT
(100 OHMS), THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TILE: SAS COMPUTER INTERFACE. P|ENG. /4 DATE EDISON ENG.
OVER PRESS SYSTEM PRESS (PT-413) R |C& / C&l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE VIENG7/ DATE J3/27} serenno. sAs -7
CHECKED BY: /o,y Av/ S |ENG. VAW DATE%.)3-3)|REV. 1 SH. 2 OF 2

J




REVISION

0]
fssued for
record.

— [

RAPORATED]

(53 3
FE-850038

TO Pi-433J) «——

DESIGN DETAIL
R?
-1

2 -3

. -3

= +4
SHLD

g
-3

2l LR

= (PB440)
SHLD

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R16, POINTS 8 (POS.), .7 (NEG.), AND 8 (SHIELD).

REF. DWG.: A205792
REF. SKETCH. SAS —-REF

REF. UDC: FEIl- 860039

STATION: INDIAN POINT 2 . A [MECH. OGRAM CON

TITLE: SAS COMPUTER INTERFACE g ENG. /4 DATE " EDISON EBNG:

OVER PRESS SYSTEM PRESS (PT-433) R | C& C&! SKETCH

SKETCHEDBY. VICTOR S. D'AMORE Y |ENG.7777 DATE 23/87 ] skeren NO. SAS-38
S [ENG. VAN DATE%-13-¥7|REV.1 SH. 1 OF 2

CHECKED BY: /&7 Hrok_




REVISION

0
'Ts]susd for
record.

corpotated
FEI-880038
Rov. 1

IMPEDANCE CALCULATION

PT-433 BCS OVERPRESSURE PROTECTION CIRCUIT

— PQ-433 PC -433C PM - 433P PC- 4:?30
PT -433
PC -433 TP -433P PM - 433K
PM—-433K CIRCUIT (Z EQUIV)
(REF. 37)
P1-433K PROTEUS
AL AW\
REF. 1) 1.2 OHMS 100 OHMS . om0 b
PM - 433K &
(REF. 36) |
PM - 433M SAS
AN, AV,
150 OHMS 100 OHMS

TOTAL IMPEDANCE (OHMS) = 1.2 + 100 + 100 + 150 = 351.2
ENGINEERING JUSTIFICATION
THE PT -433 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM,

THEREFORE, THE SAS INPUT CANNOT BE IMPLEMENTED HERE. PM - 433K IS A FOXBORO
668T — OH CURRENT REPEATERASOLATOR, WHICH PROVIDES A 10-50 MA OUTPUT INTO

660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT
(100 OHMS), THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE SAS COMPUTER INTERFACE g |ENG. /4 DATE EDISON ENG:

OVER PRESS SYSTEM PRESS (PT -433) R |C& o C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE V|ENG7/7 DATE Y3/g2 SKETCHNO. SAS - 38
S |ENG. VA & DATES-I3-5){REV. 1 SH. 2 OF 2

CHECKED BY: Koy Zo A
J



REVISION

(3
fssued for
record.

comporated
FEI-—-860038
Revision 0.

TO Pi-443K <

NOTE:

DESIGN DETAIL
R9
1
-3 | TO SAS MUX
-3 o— CABNET B
4 _J (P8460)
SHLD
‘: ERR2 JB5/02
E s
+9
| SHLD
v '
TO
P1-443M

1. SAS SIGNAL DESTINATION: BTSCA 01R17, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).
2 ALL RESISTORS 100 OHMS (0.1 %)

REF. DWG.: A206792, 208
REF. SKETCH. SAS —-REF

367 REF. UDC: FEIl-860039 Rev. 0

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE P |ENG. #/A DATE EDISON EnG.
OVER PRESS SYSTEM PRESS (PT-443) |R |C& / C&l SKETCH
SKETCHEDBY: VICTOR S. D’AMORE Y |ENG. 777 DATE $/3/72 | SKETCR No. SAS — 38
CHECKED BY: [/ - = A S |ENG.VAN DATE %:.13-97|REV. 1 SH. 1 OF 2

]




REVISICN

0]
ksued for
record.

coiposated
FEI-860039
Rav. 1

IMPEDANCE CALCULATION

PQ - 443 PC - 443C PM — 443P PC - 443D
PT-443
PC-443 TP — 443P PM — 443K
PM-443K CIRCUIT (Z EQUIV)
(REF. 37)
Pl-443K PROTEUS
N\ '\/3/\,
(REF. 1) 1.2 OHMS 100 OHMS
10-50 MA
PM — 443K , v
(REF. 36)
PM — 443M SAS
. AN/ AMA/
150 OHMS 100 OHMS

TOTAL IMPEDANCE (OHMS) = 1.2 + 100 + 100 + 150 = 351.2

ENGNEERING JUSTIFICATION

THE PT - 443 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM,
THEREFORE, THE SAS INPUT CANNOT BE IMPLEMENTED HERE. PM - 443K IS A FOXBORO
66BT - OH CURRENT REPEATERASOLATOR, WHICH PROVIDES A 10-50 MA OUTPUT INTO
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT
(100 OHMS), THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD UMIT

CHECKED BY: & . Z A _
J

(860 OHMS).

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TIMLE SAS COMPUTER INTERFACE P [ENG. /A DATE EDISON =NG.

OVER PRESS SYSTEM PRESS (PT—443) _ |R |C& /|81 skereH

SKETCHEDBY. VICTOR 5. D'AMORE Y|ENG. 77y DATE 3/22 | SkETchNo. SAS -39
S |ENG.VAXN DATE % !3-47|REV. 1 SH. 2 OF 2




REVISION

0]
Issued for
record.

e l

DESIGN DETAIL

PM - 455C

SPS
TO PROTEUS
@ @ i g (P0480)
o OG- :
T® &t—f—
|
CT-5 | TO SAS MUX
i » CABINET A
(P0430)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 23 (POS.), 24 (NEG.), AND 25

(SHIELD).

REF. DWG.: A225406, A225314
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

PRESSURIZER 1 PRESS NR (P -455)

SKETCHEDBY. VICTOR S. D'AMORE

wr-r<ioo»

MECH. PROGRAM
ENG. A% DATE

cal
ENG"7/ DATE 3//7/27

CON
EDISON EnG.
C&l SKETCH

ENG.VAN DATE 215 %9

SKETCHNO. SAS -40
REV. 0 SH. 1 OF 2

CHECKED BY: ,6,7 Zorke.




REVISION

0]
lssued for
racord.

.

IMPEDANCE CALCULATION

PT-455 REACTOR PROTECTION CIRCUIT
™ - 4128 PM — 455A PC - 455C/E
PT - 455 TS/P455 |
— PQ-455 TP/P455 PM - 455B PC — 455A —
PM - 455A REACTOR CONTROL CIRCUIT
TP/P455A PM —455C
PM — 455A
P/455A : Pl -455
PM = 455C GIRCUIT (Z EQUIV.)
(REF. 5)
| TPROTEUS |
. L AAA——
(REF. 1 1) i 100 OHMS : :
|
n | 10 - 50 MA
PM —455C } } 4
| |
| SAS {
T ANN ¥
| 100 OHMS |
CT-5
TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE PT-455 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. PM —455A IS A FOXBORO 66BR — OH ISOLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.

PM —- 455C (FOXBORO 66BR - OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRIVE A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. OGRAM

CON
TITLE: SAS COMPUTER INTERFACE ENG. AJ/A4 DATE EDISON ENG:

PRESSURIZER 1 PRESS NR (P —455) c&l C&l SKETCH

SKETCHEDBY: VICTOR S. D'AMORE ENG7/7 _DATE /4l SKETCHNO. SAS - 40

nr<nouy

ENG.VAY DATE 2|17|9)REV. 0 SH. 2 OF 2

CHECKED BY: &
4




REVISION

0]

issued for

record.

caporated
C FEl- 850033
Revsion 1.

v

DESIGN DETAIL

DB-8

-

TD -
PM - 456A

A
v

TO TP/P456A
4

u}j_ﬁ@\

[
|
|
]

I“‘l’ ““““
|

&)

i~ _:__@é,,_;ﬂ_J
—@ ~o/

T e e —

4
19 »TO P/455A
> TO Pl - 456
@
@" - SP7
— l - TO PROTEUS
@2 -4 ® . @ i (P0431)
| /’C‘) @“ -
+&® G+t
cT-7 ! TO SAS
- b-—» MUX CAB. B
_JUL_} (P0O451)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R06, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWGS.: A225406, A225334
REF. SKETCH: SAS - REF

REF. UDC: FEl-860033 REV. 1

STATION: INDIAN POINT 2

THLE SAS COMPUTER INTERFACE

PRESSURIZER 2 PRESS NR (PT - 456)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: :

wnwr<iovuy

MECH. PROGRAM
ENG. A//A DATE
c&l

CON
EDISON ENnG.
C&l SKETCH

ENG//] DATE ‘//u/f/

SKETCH NO. SAS — 41
ENG.\/AN DATER |23)59

REV. 1 SH. 1 OF 2




REVISION

0] IMPEDANCE CALCULATION
fssued ior :
- ‘cor d. PT -456 REACTOR PROTECTION CIRCUIT
corporated
LDC FBI-3:0033 T™ —-422B PM - 456A PC -456C/E
Ravsion 1.
PT - 456 TS/P456 | _
PQ - 456 TP/P456 PM — 4568 PC - 456A

TP/P456A P1455A
PM — 456A
PM - 456C P1-456
PM = 456C CIRCUIT (Z EQUIV.)
@ | p
r _______ -
| PROTEUS |
i
(REF. 1) i 1 o | | ———10-50 MA
! -
PM — 456C | b :
| |
!
' sAs !
AW\t
| 100 OHMS | TQTAL IMPEDANGE (OHMS) = 100 + 100 = 200
cT-7
ENGINEERING JUSTIFICATION:

THE PT-456 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS

INPUT CANNOT BE IMPLEMENTED HERE. PM —456A IS A FOXBORO 66BR — OH ISOLATOR, AND
SERVES TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYS -
TEM. PM —456C SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN DRIVE A LOAD UP
TO 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL -
CULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT(100 OHMS), THE
TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

MECH. PROGRAM CON.

ENG. ,vr/ﬁ DATE EDISON ENG.

PRESSURIZER 2 PRESS NR (PT —456)|R | C& C& SKETCH
ENG/*7 DATE ‘//«‘/f?

TITLE: SAS COMPUTER INTERFACE

’ STATION: INDIAN POINT 2

SKETCHEDBY. VICTOR S. D’AMORE SKETCH NO. SAS - 41

0nr<ivoy

CHECKED BY: ,&,J Lol ENG. VAN DATE3|23lqREV.1 SH. 2 OF 2



REVISION

0]
lssued for
record.

®

PM—-457C

DESIGN DETAIL

o

v )
TODB-2

-1

SPS
J\ -
\ TO PROTEUS
® @ i ”  (P0482)
1 '® @"* ""fJ
|
o+ 1+® - ~
CT-86 | TO SAS MUX
! > CABINET A
(P0482)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R11, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: A225406, A225404, A225354

REF. SKETCH: SAS ~REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

PRESSURIZER 3 PRESS NR (P-457)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: L., Z A

Nr<dnvoo>»

MECH. PROGRAM
ENG. ,«(//} DATE

CON
EDISON BEnG.
C&l SKETCH -

cal
ENGT7 /7 DATE,~/os/t%

SKETCHNO. SAS -42
REV.0 SH. 1 OF 2

J

ENG.VAR DATE j2ss;,




REVISION

0]
Issued for
record.

IMPEDANCE CAl CULATION

ET-457 BEACTOR PROTECTION CIRCUIT
T™ - 4328 PM - 457A PC —457C/E
PT - 457 TS/P457 [
— PQ-467 TP/457 PM~-4578 PC ~457A
P —457A REACTOR CONTROL, CIRCUIT
— TP/P457A Pi—457 PC - 4567F
PM - 457A
P/455A PM-457C

EM-457C CIRCUIT (Z EQUIV)

_EEFS

| PROTEUS |

L AN ]
: |

| I | ——10-50 MA

PM - 467C ; b

! |

vy

1 M t

| 100 OHMS |

CT-5

TOTAL IMPEDANCE (OHMS) =

ENGNEERING JUSTIFICATION:

THE PT-457 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE MPLEMENTED HERE. PM — 457A IS A FOXBORO 66BR — OH ISOLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.

PM —457C (FOXBORO 686BR -~ OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRIMVE A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT

100 + 100 =

200

(660 OHMS).
STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. A//4 DATE EDISON ENG.
PRESSURIZER 3 PRESS NR (P—457) |R | C&l C&l SKETCH -

SKETCHEDBY. VICTOR S. D’AMORE

ENG.7/7 DATEA/u/#¢

CHECKED BY:

NHr<Dvo>

ENG.VAYY DATE 12|23/

SKETCHNO. SAS -42
REV.0 SH. 2 OF 2

£
J



REVISICN

0] DESIGN DETAIL
Issued for
| record. - TO A
: M-474 TO TP/P474A
coiporated . }
G FB —360099)

Revsion 1.

TO PI-474

TO PC -474B

@

P/I ?SA @
® @9

@

PM - 474G
@ ®
e o @
H @ (L 81?1
TO PROTEUS
, @ @ T 1s g (P0483)
| P -
® g e <
& CT-1 TO SAS
@ A »MUX CAB. B
®\\“\—-—@——~u~-} (P0483)

"NOTE: SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 14 (POS.), 15 (NEG.), AND 16

(SHEELD).
REF. DWGS.: A225404, A225369 REF. UDC: FEi- 860033 REV. 1
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
{ TITLE: SAS COMPUTER INTERFACE PIENG. 4//A DATE EDISON ENG-
PRESSURIZER 4 PRESS NR (P-474) [R | C&l / / C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE V[ENG. 77T/ DATE//»0/f7 Foieren No. SAS — 43
CHECKED BY: Ay S |ENG.\VAN DATEH:-20-®7REV.1 SH. 1 OF 2

J



REVISION

0l

adi §

Issued for
record.

icSipolated
UOC FE—860633
Revaion 1.

IMPEDANCE CALCULATION

PT-474 REACTOR PROTECTION CIRCUIT

T™ — 442 PM — 474A PM - 4748

PT - 474 TS/P474 |

PQ - 474 TP/P474

P - 474A REACTOR CONTROL CIRCUIT

— TP/P474A Pl-474 PC - 4748
PM — 474A
PM - 474C P/455A
PM-474C CIRCUIT (Z EQUIV)
(REF. 5) '
e
| PROTEUS |
L AAN——)
(REF. 1) e 100 OHMS |
1 I | ——10-50 MA
PM - 474C ! b
! |
s
. M ,
| 100 OHMS |
CT-1

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE PT - 474 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. PM - 474A IS A FOXBORO 66BR - OH ISOLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.

PM — 474C (FOXBORO 66BT - OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRIVE A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE

. CON
ENG. ~¥/A DATE EDISON ENG.

PRESSURIZER 4 PRESS NR (P -474)

cal C& SKETCH
ENG. 771 _DATE #ss/r7 SKETCHNO. SAS -43

SKETCHED BY: VICTOR S. D’AMORE

nr<inuvor

CHECKED BY: A . Lok

ENG.VANS DATEAH-20-§1REV.1 SH. 2 OF 2

i



REVISION

0]
Issued for
| record.

DESIGN DETAIL

LM - 4598

®

CTr-3

| ®
. ®) SP3
© ] TO
v @ A ® @ —PROTEUS
O O———" (R A-————- 5 &5 ol e
o8-7 ® |
© /@ e off-
TO SAS
¢/ L, Mux
iy L e L0480)
| — |
| p-7 | P-8
-®

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 23 (POCS.), 24 (NEG), AND 25 (SHIELD).

REF. DWGS.: A226408, A226314
REF. SKETCH SAS —REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TIMLE SAS COMPUTER INTERFACE ENG. 7//4 DATE EDISON ENG..
PRESSURIZER LVL 1 (L —458) Cc&l SKETCH

SKETCHED BY: VICTOR S. D'AMORE

Nr-<uvo>»

ca
ENG.7M DATE ¥/17/8

ENG. VATS DATE 4-17-47

SKETCHNO. SAS —44
REV.0 SH. 1 OF 2

CHECKED BY: K,.J ke




REVISION

0]
kssued for
record.

IMPEDANCE CALCULATION

LT -459 REACTOR PROTECTION SYSTEM CIRCUIT

LT-459 TSA.459

LM - 459A LC-4569A/B

LQ-458 TPA459

LM - 459A REACTOR CONTROL SYSTEM CIRCUIT

TPAL459A LM - 4598
LM - 459A
L/460A L1-459
LM -4598 CIRCUIT (Z EQUIV.)
. 9
i PROTELS |
] i T 10-50 MA
(REF. 11) | 100 OHMS ! v
LM - 4598 ! ! TOTAL IMPEDANCE (OHMS)
I sAs |
LA —
| 100 OHMS |
cT-3
ENGNEERING JUSTIFICATION:

=100 + 100 = 200

THE LT -459 PRIMARY LOOP IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
INPUT SIGNAL CANNOT BE MPLEMENTED HERE. LM -459A (FOXBORO 66BR — OH) ISOLATES
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. LM - 4598
(FOXBORO 66BR — OH) SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF
DRIVING A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE
MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS) FALLS WITHIN THE ALLOWABLE LOAD

LMIT (660 OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM

_TITLE: SAS COMPUTER INTERFACE

ENG. /A DATE

PRESSURIZER LVL 1 (L —459)

SKETCHEDBY. VICTOR S. D'AMORE

CON
EDISON enG.
C&l_SKETCH

cal
ENG—7/M DATE }’//7/8

CHECKED BY: . Z. /.

wr<nuu»

ENG. VALY DATE H-17-%7

SKETCHNO. SAS -44
REV. 0 SH. 2 OF 2

J




REVISION

0]
Issued for
record.

DESIGN DETAIL

TO TPA460

TO LM —-460 ~ i L @- @
______________ :::F“_::L"‘@ O L =[] ” 460A
E J @\@ 16 I
5 O ST
| ® @

g @ @ TO L1-460
| @
i
| sez
|
i ) ® @ J ;Tom?)sus
! o OH-9----!
L-—14® &4- —=

-2 | TOSAS MUX

) i

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R06, POINTS 8 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWGS.. A225405, A225334

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TOLE SAS COMPUTER INTERFACE

PRESSURIZER LVL 2 (L—-460)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: N ’M_

MECH. PROGRAM
ENG. A//A DATE

cu

CON
EDISON ENG.-
C&l SKETCH

ENG.7M DATE 7// 7/ g7l

Nr<ivoy

ENG.VA{ DATEA )75

SKETCHNO. SAS -45
REV.0 SH. 1 OF 2

4




REVISION

0]
issued for
record.

IMPEDANCE CALCULATION

LT =460 REACTOR PROTECTION SYSTEM CIRCUIT

LM - 460 LC -460A/B

LT-460 TS/A460

LQ - 460 TPAL460

LM - 460 BEACTOR CONTROL SYSTEM CIRCUIT (Z EQUIV.)
(REF. 3) ' (REF. 10)

TPL460A  Li-460
MW 42
100 OHMS  § OHMS
- 50
|, —10-50 ma
LM -460 (REF. 5)
| s PROTEUS |
LA AA——]
| 100 OHMS 100 OHMS |
L]
cT-2

TOTAL IMPEDANCE (OHMS) = 100 + § + 100 + 100 = 305

ENGINEERING JUSTIFICATION:

THE LT -460 PRIMARY LOOP [S PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
SIGNAL CANNOT BE IMPLEMENTED HERE. LM -460 (FOXBORO 66BR — OH) ISOLATES THE RE -
ACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF
DRIVING A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE
MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (305 OHMS) FALLS WITHIN THE ALLOWABLE LOAD
LIMIT (660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. A//T DATE EDISON ENG-
PRESSURZER LVL 2 (L - 460) ca&d

C&l SKETCH
ENG—7M DATE /‘///7/3

SKETCHED BY. VICTOR S. D'AMORE

SKETCHNO. SAS -45

Nnr<uvU>

ENG.VAY DATEN-1) -4 REV. 0 SH. 2 OF 2

CHECKED BY: ,57_%




REVISION

0]
Issued for
record.

DESIGN DETAIL

© H) SP4
TO
v @ J & n ) —> PROTEUS
TO O———" @) H—————- | (L0482)
DB-7 ® 1I U ’@ @' -
@ e o4
1, cT-4 ! Tosas
|, MUX
l CAB. A
RL1 | L inu byyete
|
| P-9 P-10
Y
\R)
NOTE: SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWGS.: A225406, A225354
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

PRESSURIZER LVL 3 (L—461)

SKETCHEDBY. VICTOR S. D'AMORE

Nnr<inuvud»

MECH. OGRAM
ENG. M/4 DATE

CON
EDISON eNG-
C&l SKETCH

cal
ENG—7M DATE 7/,7/5

ENG.VAX. DATE H.17-%)

SKETCH NO. SAS -48
REV.0 SH. 1 OF 2

CHECKED BY: A{,j Z A




REVISION

o]

Issued for |

| record.

IMPEDANCE CAILCULATION

LT -461 REACTOR PROTECTION SYSTEM CIRCUIT

LM-461A LC-461A/8 |
LT-461 TS/.461
LQ-461 TPA461
LM—461A REACTOR CONTROL SYSTEM CIRCUIT
LM -461B Li-461
LM—-461A
L/460A TP/461A
LM~-461B CIRCUIT (Z EQUIV:)
_(REF. 5)
] FROTEUS |
(REF. 11) | 100 OHMS i 10-50 MA
! .
LM - 4618 ! ! TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
I sas |
— AN —
| 100 OHMS |
CcT-4
ENGINEERING JUSTIFICATION:

THE LT - 461 PRIMARY LOOP IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
INPUT SIGNAL CANNOT BE MPLEMENTED HERE. LM —461A (FOXBORO 66BR — OH) ISOLATES
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. LM -4618
(FOXBORO 668R — OH) SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF
DRIVING A 860 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE
MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS) FALLS WITHIN THE ALLOWABLE LOAD
LIMIT (860 OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM CON

TINLE: SAS COMPUTER INTERFACE

ENG. A/4 DATE EDISON EnG.-

PRESSURIZER LVL 3 (L-461) cu C& SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

ENG77 DATE #//7/p7 SKETCHNO. SAS - 46

nr<iaovoy

ENG.VAN DATEH:17-9)|REV. 0 SH. 2 OF 2 -

CHECKED BY: /Lj_ﬂ




REVISION : '

o] DESIGN DETAIL
lssued for
“ | record.

Sre’

_

—\

~
o < N A Very
LQ-462 ¢———-—— ——“\‘\@ @ A . -
— >
- _/‘\®/::—{-:u_____’ TO TPL482
1ﬂ_\ 19 1
T . =) . J
LT - 462 . \@ ____i___ e
- i
DB-4 | |
g —————— b —— TO
. Li-462A
n &
v Li-462B
. : : TORESISTOR MODULE
‘ FOR PROTEUS (L6041)
BGAA
L— 1t9_r‘r)ls TO SAS MUX
L _@g—@ ~ CABNET A
T®- v (L6041)
SAK-4 DK4R

NOTE SAS SIGNAL DESTINATION: BTSCA 01R18, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

REF. DWG.: A225404
REF. SKETCH: SAS —-REF

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

“’ TITLE: SAS COMPUTER INTERFACE P |ENG. /A DATE EDISON ENG.
PRESSURIZER LVL COLD WR (LT -462) R |C& / / C&l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE ¥ |ENG=777 DATE /20 /7 [SiEren No. SAS - 47
CHECKED BY: 4 . Zof. S |ENG.VAN DATEAX.20.57/REV. 0 SH. 1 OF 2

J



REVISION

0]

fssued for

record.

IMPEDANCE CALCULATION

LT -462 BEACTOR CONTROL CIRCUIT (Z EQUIV.)

(REF. 7) (REF. 10) (REF. 10)
PROTEUS Li-462A Li-462B
AMA AN A
(REF. 19) 100 OHMS 5 OHMS 5 OHMS
LT-462 .
(REF. 13) (REF. 18) (REF. 3)
SAS TP/L462
LQ-462 -
Q 1OMMS 10)\/0\{-1\'MS

TOTAL IMPEDANCE (OHMS) = 100 + 5§ + 6§ + 10 + 100 = 220

ENGINEERING JUSTIFICATION:

LT ~462 IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE

- IMPLEMENTED HERE. LT -462 IS A 10 - 50 MA TRANSMITTER (FOXBORO 613HM), WITH AN
QUTPUT LOAD OF 600 OHMS (+10, —20 PERCENT). LQ-462 (FOXBORO 610A) IS A 16-50 MA
(80 VDC NOMINAL) POWER SUPPLY, WITH AN OUTPUT LOAD RESISTANCE OF 600 OHMS. THE
IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (220 OHMS) FALLS WITHIN THE LOAD LIMIT (600

OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

PRESSURIZER LVL COLD WR (LT —462)

SKETCHEDBY: VICTOR S. D'AMQRE

CHECKED BY: Uy

nr-<nvoo»

MECH. PROGRAM
ENG. 4;//% DATE

ca

CON
| EDISON ENG.-

C&l SKETCH

ENG. 7 M DATE 7/10 /a’7

ENG. VAR, DATE 4.20- 47

SKETCHNO. SAS-47
REV. 0. SH. 2 OF 2

J




REVISION
o] DESIGN DETAIL
lssued for ’ :

record.

°

DB -3
TO LQ - 470 « , (D)-—=—- 139 A—1—— TO LC - 470 A/B
'.___L_\ ,..U__‘
~(2) 5= TO LT - 470
r _‘;—6—@)————"————,_ - )
. 3 16— AT » TO TPA470
-
" O
I ‘/
| a2
|
|
I
|
|
|
. . \:
b e o e o e e — ———— — —— —— e o S — —
v
TO LM - 470A
[ ~
l | TO PROTEUS
N >
; @ @ " (1L0485)
N e O v
- ® &ff—
CT-1 : TO SAS MUX
- » CABINET B
(L0485)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWG.: A225435
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2
‘ TITLE SAS COMPUTER INTERFACE

PRESSURIZER RELIEF TANK LEVEL (LT -470)

MECH. PROGRAM CON
ENG. a/4 DATE EDISON EngG,
C&l SKETCH

cal
ENGT7/_DATEY/)/77 s rren No. SAS —48

SKETCHEDBY. VICTDR S. D'AMQRE
ENG.VAN DATE 2\17l47|REV.0 SH. 1 OF 2

CHECKED BY: P-4

Nnr-<noor

T



REVISION

o]
Issued for
record.

iMPEDANCE CALCULATION

LT -470 REACTOR CONTROL CIRCUIT
(REF. 5)
(REF. 17) (REF. 13) (T 9
LC-470 A/B | SAS PROTEUS |
A LQ - 470 —AAA- AMA—
(REF. 21) 100 OHMS } 100 OHMS 100 OHMS I
LT-470 CT-1
(REF. 3) (REF. 10) (REF. 20)
TPA470 Li-470 LM~-470A
A AN M
10 OHMS \ 5 OHMS 20 OHMS
10-50 MA

TOTAL IMPEDANCE (OHMS) = 10 + § + 20 + 100 + 100 + 100 =

ENGINEERING JUSTIFICATION:

335

LT -470 IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. LT-470 IS A FOXBORO N -E13DM TRANSMITTER, PROVIDING A 10-50
MA OUTPUT INTO A 950 OHM LOAD (APPROXIMATE, 80 VDC POWER SUPPLY CONSIDERED).
LQ-470 IS A FOXBORO 610A POWER SUPPLY, PROVIDING A 1050 MA OUTPUT (80 VDC
NOMINAL), INTOA 600 OHM LOAD (+10 -20 PERCENT). THE IMPEDANCE CALCULATION ABOVE
DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IM -
PEDANCE (335 OHMS), FALLS WITHIN THE LOAD LIMIT (600 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

PRESSURIZER RELIEF TANK LEVEL (LT —470)

SKETCHEDBY. VICTOR S. D'AMORE

wr<dvo»

MECH. PROGRAM
ENG. /t{//r DATE

CON
EDISON ENG.
C&l SKETCH

cal ,
ENG.7M DATE 3//747’7

ENG.VAL: DATE 311} §7

SKETCHNO. SAS -43
REV.0 SH. 2 OF 2

L4

CHECKED BY: & - 2.7




0]
Issued for
record.

[

REVISION| |

DESIGN DETAIL

D8 -4
TO PQ-472- , —L (D——=—- (4— — TO PC-472
- S B ﬁ@' /'/-—/\—'—| >
» o 15 _} » TO PT -472
r—ﬁ;—: 1 1=
3 1§~~F—f—1—> TO TPP472
r W=
{
|
|
| ‘ ‘
|
[ \:
|
e o e o e e e — — —— —— — S =
\ 4
TO PM —472A
l TO PROTEUS
; (P0485)
|
1
L
TO SAS MUX
» CABINET B
(P0485)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWG.: A225436
REF. SKETCH: SAS -RREF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

PRESSURIZER RELIEF TANK PRESS (PT -472)

SKETCHEDBY. VICTOR S. DAAMORE

CHECKED BY: &y Zpvk—

Nrr<BIvo>

MECH. PROGRAM
ENG. v/4 DATE

(E::ldG.'T M _DATE %;/?7

CON
EDISON enG.
C&l SKETCH

ENG.VAR DATE3|17]%7

SKETCH NO. SAS -49
REV.0 SH. 1 OF 2

Y,




REVISION

0]
issued for
record.

IMPEDANCE CALCULATION

PT-472 REACTOR CONTROL CIRCUIT '
(REF. 5)
(REF. 17) (REF. 13)
PC -472 SAS PROTEUS
M PQ - 472 A AN
(REF. 22) 100 OHMS : 100 OHMS 100 OHMS
PT - 472 cT-1
(REF. 3) (REF. 10) (REF. 20) -
TP/P472 PlI—-472 PM—-472A
AN AMA AN
10 OHME 6 OHME 20 OHMS
——10-50 MA
335

TOTAL IMPEDANCE (OHMS) = 10 + 5§ + 20 + 100 + 100 + 100 =

ENGINEERING JUSTIFICATION:

PT-472 IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. PT -472 IS A FOXBORO 611GM TRANSMITTER, PROVIDING A 10 -50
MA OUTPUT INTO A 600 OHM LOAD (+10 —20 PERCENT).
PQ -472 IS A FOXBORO 610A POWER SUPPLY, PROVIDING A 10 -50 MA OUTPUT (80 VDC
NOMINAL), INTOA 600 OHM LOAD (+10 —20 PERCENT). THE IMPEDANCE CALCULATION ABCVE
DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IM -
PEDANCE (335 OHMS), FALLS WITHIN THE LOAD LIMIT (600 OHMS).

STATION: INDIAN POINT 2

TINLE: SAS COMPUTER INTERFACE

PRESSURIZER RELIEF TANK PRESS (PT -472)

SKETCHEDBY: VICTOR S. D’AMORE

CHECKED BY: [~ ZoA

nr<ninvox

MECH. PROGRAM
ENG. 4///# DATE

cal
ENG7 M DATE 3/7/7

CON
EDISON enG. .
C&l SKETCH

ENG.VAN. DATE 2117147

SKETCHNO. SAS -48
REV.0 SH. 2 OF 2




REVISION

0]

Issued for

.record. -

DESIGN DETAIL

TM-413H

——

=

+

-2
®

CT-

TO

-+
S
&

[~

|
SUNUUUN B .

[

6o, TO
*Q@,_-—————;—-:], | J  TPm413
-~
- @e< o
| ]j"’ ) @ ““qi '_} TR - 413
|
|

> PROTEUS
(T0406)

TO SAS.MUX
CABINET A

(T0406)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

- REF. DWG.: A225429, A208356
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

LOOP 1 COLD LEG TEMP WR (TE - 4138B)

SKETCHEDBY: VICTOR S. D'’AMORE

1Twr-<do0»

MECH. PROGRAM

ENG. //4 DATE
ca -
ENG. /7] DATE ¥7/57

CON
EDISON EnG.
C& SKETCH

ENG. AR DATE 3]121%)

SKETCH NO. SAS - 50
REV.0 SH. 1 OF 2

CHECKED BY: ([ -, vl _




REVISION | .
0] IMPEDANCE_CALCULATION

Issued for

record. TE-4138 RCS QVERPRESSURIZATION CIRCUIT

TM - 413M T™ - 413H
TE-4138 ——— TM-413
T™—413L TP -413T
TM—-413H REACTOR AUXILIARY CIRCUIT (Z EQUIV) . (REF. 5)
(REF. 3) (REF. 2) jm——————— .
TP/T413 TR-413 ] PROTEUS ;
AN AN ; T
(REF. 1) 10 OHMS 200 OHMS i 100 OHMS !
- ! 10-50 MA
i |
T™M - 413H | | o ,
(REF. 4) ! ,
T SAT : SAS }
AN
176.5 OHMS | 100 OHMS |
- . b e oo e s . —— — CT"a
’ TOTAL IMPEDANCE (OHMS)«= 10 + 200 + 100 + 100 + 176.5 = -586.5
ENGINEERING JUSTIFICATION:

TE ~413B IS PART OF THE RCS OVERPRESSURIZATION CIRCUIT, AND THE SAS INPUT CANNOT
BE IMPLEMENTED HERE. TM—-413H (FOXBORO 66BT - OH) ISOLATES THE RCS OVERPRESSURI -
ZATION SYSTEM FROM THE REACTOR AUXILARY SYSTEM, AND CAN DRIVE A 660 OHM LOAD.
THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULATION
ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON
. TITLE. SAS COMPUTER INTERFACE ENG. /4 DATE EDISON enG.
cal C&l SKETCH

LOOP 1 COLD LEG TEMP WR (TE - 413B)

/
3 s
ENG /M __DATEY 7/ SKETCHNO. SAS - 50

SKETCHEDBY. VICTOR S. D’AMORE
g ENG.VANDATE2)17/%2 |REV.O SH. 2 OF 2

nwr<iouo»

CHECKED BY: ,&7_54,
7



REVISION

0]
Issuad for
record.

<

DESIGN DETAIL

To A

<

LN =Dy
L-A 1o D, fi

» TO TM -423A

—
o Hj[};i/—@/ffu——'
w413 L5 (6) 19 \—;ﬂ—l
R i
DB -6
TO PROTEUS |
(T0426)
J
|
} TO SAS MUX
b——> CABINET B
(T0426)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 14 (PCS.), 16 (NEG.), AND 16 (SHIELD)

REF. DWG.: A225429, A225432
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

LOOP 2 COLD TEMP WR (TE —423)

SKETCHEDBY. VICTOR S. D’AMORE

wr-<noo

MECH. PROGRAM
ENG. o/A” DATE

c&d
ENG7M DATE 7/7/¢

CON
EDISON enG. -
C&l SKETCH

ENGNAN DATEH.17.4)

SKETCH NO. SAS -51
REV.0 SH. 1 OF 2

CHECKED BY: K,y ol
i




REVISION
0] IMPEDANCE CALCULATION

Issued for

b_mior___d- | TE-420 REACTOR AUXILIARY CIRCUIT

T™M-423A
TE - 423 T™M - 423
T SAT
IM-423A REACTOR AUXILIARY CIRCUIT (Z EQUIV.)
(REF. 5)
(REF. 3) - (REF. 2) jmmm————— 1
TP/T423 TR-413 |  PROTEUS :
AN AW ; MW T
10 OHMS 200 OHMS | 100 OHMS |
(REF. 1) ,
! i 10-50 MA
TM - 423A ! | &
i )
! SAS !
ANV r
| 100 OHMS |
e _ cr-4
’ TOTAL IMPEDANCE (OHMS) = 10 + 200 + 100 + 100 = 410
ENGINEERING JUSTIFICATION:

THE TE —423 REACTOR ALDILUARY CIRCUIT CONTAINS 11 ISOLATOR TM —423A (FOXBORO
66BT - OH), WHICH PROVIDES A 10 - 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN
THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES
THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (410
OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

‘ STATION: INDIAN POINT 2 A[MECH. PROGRAM CON
g . TITLE: SAS COMPUTER INTERFACE P [ENG. »)/% DATE EDISON enG. -
LOOP 2 COLD LEG TEMP WR (TE-423) |R|C& / / C&l SKETCH
SKETCHEDBY. _VICTOR S. D'AMORE Y [ENG.77) DATE W eeronNG. SAS <51
CHECKED BY: . Zut. S |ENG. VAN DATEH-17) 4)|REV.0 SH. 2 OF 2

0



REVISION

0]
Issusd for
. | record.

DESIGN DETAIL

‘Y TO TP/T433
12 s ]

| e e s | B

TO TR —433
DB -7
SP4
l TO PROTEUS
; @ ©@ T > (T0448)
e er--
Le—1+1® ®+f—1
CT-4 } TO SAS MUX
U—— CABINET B
(T0446)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD)

REF. DWG.: A225429, A208355
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TILE: SAS COMPUTER INTERFACE ENG. V/4 DATE EDISON ENG.-
LOOP 3 COLD TEMP WR (TE — 433B) cad C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE ENG.77__DATE /»/as/ss SKETCH NO. SAS - 52

nrr<nuoor

CHECKED BY: Lo, Z [

ENG.VARN DATE 12[22|8,|REV. 0 SH. 1 OF 2

J




REVISION

o]

Issued for
brd. |

IMPEDANCE CALCULATION

MB_BQ&_Q!EBEBBMZAIIQN_QLBQQE

T™M —~ 433M TM - 433H
TE-433B T™ - 433
TM - 433L TP - 4337
M —433H REACTOR AUXILIARY CIRCUIT (Z EQUIV.)
(REF. 5)
(REF. 3) (REF. 2) jmm——————
TP/T433 TR - 433 | PROTEUS |
10,\évo}ms 200%»13 'l s 1]
(REF. 1) | 100 OHMS | N
| ! -
TM — 433H l | &
(REF. 4) : |
T SAT | SAS :
{ MV i
176.5 OHMS | 100 OHMS
e e — Cr-4
TOTAL IMPEDANCE (OHMS) = 10 + 200 + 100 + 100 + 176.5 = 586.5

ENGINEERING JUSTIFICATION:

TE-433B IS PART OF THE RCS OVERPRESSURIZATION CIRCUIT, AND THE SAS INPUT CANNOT
BE IMPLEMENTED HERE. TM-433H (FOXBORO 66BT - OH) ISOLATES THE RCS OVERPRESSURI -
ZATION SYSTEM FROM THE REACTOR AUXILARY SYSTEM, AND CAN DRIVE A 660 OHM LOAD.
THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULATION
ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. A),//4 DATE

LOOP 3 COLD LEG TEMP WR (TE -433B)

ca

SKETCHEDBY: VICTOR S. D'AMORE

CON

EDISON ENG.

C&l SKETCH

Nnr-<0TvO>

ENG777 _ DATE//iy/é
ENG.VAD DATE i2}23} %

SKETCHNO. SAS -52
REV.

SH. 2 OF 2

CHECKED BY: X . Z 4
C




REVISION

o]
-Issued for
record.

DESIGN DETAIL

}-—

,_____
I

TO

- ——J

@ " PROTEUS
o4 (T0466)
&

]

TO SAS MUX
» CABINET B

(T0468) .

NOTE: SAS SIGNAL DESTINATION:: BTSCA 01R04, POINTS 2 (POS.), 3 (NEG.), 4 (SHIELD).

REF. DWG.: A225429, A208357
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

LOOP 4 COLD LEG TEMP WR (TE —443B)

SKETCHEDBY: VICTOR S. D’AMORE

nwr-<inuvu)

MECH. PROGRAM
ENG. //4 DATE

cal
ENG7 /" DATE -3//%7 7

CON
EDISON Eena.
C&l SKETCH

ENG.vA(, DATE 2linls)

SKETCH NO. SAS - 53
REV.0 SH. 1 OF 2

T

CHECKED BY: & Ao




REVISION

0]
issued for
record.

®

IMPEDANCE CALCUILATION

JE-443B BCS OVERPRESSURIZATION CIRCUIT
M - 443M TM - 443H
TE-443B TM - 443
T™M - 443L TP —-443T
A=443H REACTOR AUXILIARY CIRCUIT (2 EQUIV.) (REF. 5)
(REF. 3) (REF. 2) 2 1
TP/T443 TR - 433 i PROTEUS !
1o oS 200 NS oo s |
FEF. 1) | 100 OHMS |
{ |
TM - 443H , |
(REF. 4) ! ,
T SAT j SAS |
M i MW ]
176.5 OHMS | 100 OHMS |
e e e - CT-1

TOTAL IMPEDANCE (OHMS) = 10 + 200 + 100 + 100 + 176.5 = 586.5

ENGINEERING JUSTIFICATION:

TE ~4438B IS PART OF THE RCS OVERPRESSURIZATION CIRCUIT, AND THE SAS INPUT CANNOT
BE IMPLEMENTED HERE TM-443H (FOXBORO 66BT — OH) ISOLATES THE RCS OVERPRESSURI —
ZATION SYSTEM FROM THE REACTOR AUXILARY SYSTEM, AND CAN DRIVE A 660 OHM LOAD.
THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULATION
ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM

LOOP 4 COLD LEG TEMP WR (TE -443B)

SKETCHEDBY: VICTOR S. D’AMORE

C&l

ENG. o /4 DATE

CON
EDISON EenG. .

C&l SKETCH

nr<inooy|

REV. SH.

ENG.7/4) _DATE¥/7/) P SKkETCHNO, SAS - 53
ENG. VAN DATE3INI%)

2 OF 2

CHECKED BY: ,&,(.,F,;;.,{_




REVISION -
0] DESIGN DETAIL

issued for
record.

1]

incomorated
FEI—860020
Revision 1.

12 POINT STATES CO.
TERMINAL BLOCK CAT NO. 2wiM25006

1
2 100 OHMS
3 A
TO SAS MUX « — 4
GABNET A . E
(P0498) ! 5 ) JUMPER
7 |
8
9
10
11
12
Yy
TO TB
PT. F1
SEE NOTE 2

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 19 (POS.), 20 (NEG.), AND 21
(SHIELD).
2. DISCONNECT WIRE (DASHED LINE) FROM POINT 4 AND CONNECT TO POINT 6.

REF. DWGS.: CON ED A225364

REF. SKETCH: SAS - REF
REF. UDC: 880020 REV. 1

MECH. PROGRAM CON
ENG.N/A__DATE EDISON EnG.
C& SKETCH

STATION: INDIAN POINT 2
TIMLE: SAS COMPUTER INTERFACE

RCS PRESSURE (P -402)

C&l 7, /
ENG.//] _ DATE "’/1‘ 7] SKETCHNO. SAS - 54

SKETCHEDBY. VICTOR §. D’AMORE
ENG VAR DATE jop2/%7)| REV. 1 SH. 1 OF 2

CHECKED BY: &0/

Nr-<InvI»




REVISION

0]
Issued for
record.

1]
Incompoiated

FEI-880020
Revigion 1.

IMPEDANCE CALCULATION

PT =402 CIRCUT
PM - 402 PM—-402-2 TP/P—-402
PT-402
PQ - 402 PC-402
PM-402-2 CIRGUIT
TP-402-2 ‘ .
PM-402-2
RVLIS
EPHS
AN
PM - 402 CIRCUIT (Z EQUIV.)
(REF. 2) (REF. 8)
TSAT SAS PR - 402
A, A A,
(REF. 1) 200 OHMS 100 OHMS 100 OHMS
. 10-50 MA
PM — 402 &
PROTEUS (REF. 4)
RM - 402\/@EF. 3) TP-402 -1
AP AN
100 OHMS 10 OHMS

TOTAL IMPEDANCE (OHMS) = 200 + 100 + 100 + 10 + 100 = 510

ENGINEERING JUSTIFICATION:

CIRCUIT PT-402 IS A CLASS A/CLASS 1E LOOP, THEREFORE, THE SAS INPUT SIGNAL

CANNOT BE IMPLEMENTED HERE. CIRCUIT PM-402-2 IS USED TO DRIVE THE

CLASS A/CLASS 1E REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM, AND ALSO CAN -

NOTBE USED. CIRCUIT PM-402 IS A CLASS A/NON CLASS 1E LOOP, AND CAN BE UTILIZED

TO OBTAIN THE SAS INPUT. PM - 402 (FOXBORO 66BT — OH) CAN DRIVE A LOAD UPTO

660 OHMS. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION

OF A 100 OHM RESISTOR FOR THE SAS INPUT, THE TOTAL IMPEDANCE WILL BE 510 OHMS.
 THIS IMPEDANCE FALLS WITHIN THE LIMITS OF PM - 402, THEREFORE, THE SAS INPUT CAN

BE IMPLEMENTED HERE.

STATION:. INDIAN POINT 2 MECH. PROGRAM

CON
ENG.V/ _ DATE EDISON ENc.

TITLE. SAS COMPUTER INTERFACE

RCS PRESSURE (P-—402) C&l SKETCH

c&l
SKETCHEDBY. VICTOR S. D'AMORE ENG.7/7 _DATEw/1/p SKETCHNO. SAS - 54

nr-<iuour

CHECKED BY: 2 <0/ ENG. VAN DATE w}22 /) REV.1 SH. 2 OF 2




REVISION

o] | DESIGN DETAIL
issued for - )
record.

O
T
H

D

a ——» TO PM -403

\Q?f
/6-———-3————-——> TO PR-403
-@-

/( \/
SP 10

—— ]

To(mcggus - ®» @ ;
|
'—'i—‘@ & }
i_*—© Odiivi
| CT-10

TO SAS MUX «—L—{

CABINET B

(P0499)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWGS. : A225430
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
‘ TITLE: SAS COMPUTER INTERFACE ENG.V// DATE EDISON ENG.
RCS PRESSURE (P —403) c&l C& SKETCH

ENG77  DATE so//p SKETCHNO. SAS - 55

SKETCHEDBY: VICTOR S. D’AMORE
ENG.VAN DATE,,/,./p7/REV.0 SH. 1 OF 2

CHECKED BY: ., .

Nr-<3n70Vor




REVISION

ENGINEERING JUSTIFICATION:

0] IMPEDANGCE CALCULATION
issued for
record. PT -403 CIRCUIT
TP/P - 403 PM-403 PC-403
PT-403
PM-403-2 PQ - 403
PM—403— 2 CIRCUIT
LD
NG
PM—403-2 TP/ 403 -2
~ 403 CIRC
(REF..3) (REF. 4) (REF. 2)
TP/403 -1 TSAT PR - 403
AMA M MA
10 OHMS 200 OHMS 200 OHMS
(REF. 1)
: 10 - 50 MA
PM - 403 '_______LR_E_F;EL) _______ ; ¢
CT-10 '
! PROTEUS |
t AN t
| 100 OHMS 100 OHMS |
| 1
K}

TOTAL IMPEDANCE (OHMS). =10 + 200 + 200 + 100 + 100 = 610

CIRCUIT PT—-403 IS A CLASS A/CLASS 1E LOOP, THEREFORE, THE SAS INPUT SIGNAL
CANNOT BE IMPLEMENTED HERE. CIRCUIT PM -403 -2 IS USED TO DRIVE THE:

CLASS A/CLASS 1E REACTOR VESSH. LEVEL INSTRUMENTATION SYSTEM, AND ALSO CAN -
NOTBE USED. CIRCUIT PM—-403 IS A CLASS A/NON CLASS 1E LOOP, AND CAN BE UTILIZED
TO OBTAIN THE SAS INPUT. PM —403 (FOXBORO 86BT — OH), CAN DRIVE A LOAD UPTO

660 OHMS. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION
OF A 100 OHM RESISTOR FOR THE SAS INPUT, THE TOTAL IMPEDANCE WILL BE 610 OHMS.

THIS IMPEDANCE FALLS WITHIN THE LIMITS OF PM -403, THEREFORE, THE SAS INPUT SIGNAL
CAN BE IMPLEMENTED HERE.

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

RCS PRESSURE (P -—403)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: o,

MECH. PROGRAM
ENG.V /A __DATE

C&l

ENG. 7~ DATE,o 11.//7

CON
EDISON Ena.
C&l SKETCH

Nr-<onuod»

SKETCHNO. SAS 55
REV.0 SH. 2 OF 2

ENG. VA YDATE /o/}1/57




REVISION
o] DESIGN DETAIL
issued for
record.
TO Fi-414
___, TOPROTEUS
J| (FO400)
L
| TO SAS MUX
b—L—» CABINET A
(F0400)
- . NOTE : SAS SIGNAL DESTINATION : BTSCA 01R03, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).
REF. DWGS.: A225431, A225328
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 A |MECH. PROGRAM- CON
TILE: SAS COMPUTER INTERFACE P |ENG. 4/4 DATE EDISON =nG.
. REACTOR COOLANT FLOW 21 (F—414) |R |C&l /|Gl skETeH ]
SKETCHEDBY. VICTOR S. D’AMORE Y |ENG. 777 DATE/ /3 /| SKRETCR NO. SAS =55
S |ENG.WAN DATE12]23)%:|REV. 0 SH. 1 OF 2

CHECKED BY: -, Z. -/




REVISION

0]
lssusd for
record.

Semr .

IMPEDANCE CALCULATION

ET-414 REACTOR PROTECTION CIRCUIT

FT-414

(REF. 11)

FC-414

TP/F414

FM - 414

/——10—50 MA

FM—-414
TS/F414

FQ-414

(REF. 5)
= ——— 7
Fl-414 | PROTEUS |
LA —
5 OHMS | 100 OHMS |
(REF. 10) | !
| 1
| i
| |
I SAS |
LA, —
| 100 OHMs |

cT-11

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § = 205

ENGINEERING JUSTIFICATION:

THE FT-414 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM - 414 (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660

SKETCHEDBY. VICTOR S. D'AMORE

ENG7/7 DATE/ u@:

OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE ENG. !\;//% DATE EDISON enG.
REACTOR COOLANT FLOW 21 (F - 414) ca C&l SKETCH

CHECKED BY:

Nnr-r<nyooy

SKETCHNO. SAS -56

ENG.VAYS DATE 12)22|%{REV. 0 SH. 2 OF 2

7 T‘r




REVISION

0]
bsued for
record.

DESIGN DETAIL

TO FI-415

J~-9
J-10

T

» 1O PROTEUS

J-11
J-12

.'1 @
:ﬂ o
| ...@

CT

|
]

+
o-Y-
&

3

e )

- (F0401)

TO SAS MUX

e

» CABINET B
(F0401)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 23 (POS) 24 (NEG.),

AND 25 (SHIELD).

REF. DWGS.: A225431, A225348
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 21 (F - 415)

SKETCHEDBY: VICTOR S. D'AMORE

CHECKED BY: ,ZM,

uwr<mvouo»

MECH. PROGRAM
ENG. A//# DATE

ca

CON
EDISON enG.
C&l SKETCH

ENG7/7 DATE/ /sl

ENG.VAR, DATE 12)23)e

SKETCH NO. SAS - 57
REV.0 SH. 1 OF 2

1”4




REVISION

0]
lssusd for
record.

IMPEDANCE CALCULATION

ET-415 BEACTOR PROTECTION CIRCUIT
FM—415 FC-415
FT-415 TS/F415
FQ - 415 TP/F415
EM—-415 REACTOR CONTROQL CIRCUIT
(REF. 5)
—————— I
Fi-415 | PROTEUS |
AW\ ' |
| }
5 OHMS | 100 OHMS |
(REF. 11) (REF. 10) | | /—10—50 MA
FM -415 i I
| |
! |
| SAS |
L — AN —
| 100 OHMS }
CT-13

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 = 205

ENGINEERING JUSTIFICATION:

THE FT - 415 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM - 415 (FOXBORO 66BR ~ OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD UMIT (660
OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON )
TITLE: SAS COMPUTER INTERFACE ENG. g/4 DATE EDISON ENG.
REACTOR COOLANT FLOW 21 (F - 415) ca C& SKETCH

SKETCHEDBY. VICTOR S. D'AMORE ENG.777 _ DATE«/23/fs SKETCHNO. SAS - 57

nr<noour

CHECKED BY: &L | ENG.YAY DATE 12)23|%J/REV. 0 SH. 2 OF 2

Y



REVISION

0]
issued for
record.

DESIGN DETAIL

TO Fi-424

Clejea e
|

o |N|a o
T

bs
L

o~ —

SP12
l L . TO PROTEUS
® @ | (F0420)
RO NG B
4® S-f—
{
Cr-12 [ TO SAS MUX
——— CABINET A
(F0420)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 6 (POS.), 7 (NEG.),

AND 8 (SHIELD).

REF. DWGS.: A225431, A2256328
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 22 (F — 424)

SKETCHEDBY: VICTOR S. D'AMORE

Nr<novI>

MECH. PROGRAM
ENG. /A DATE

cal |
ENG7M DATE/2 A3l

CON
EDISON ENG.
C&l SKETCH

SKETCH NO. SAS -58

CHECKED BY: £/, 1.7,
)

ENG.VAN DATE 12)23l¢lREV. 0 SH. 1 OF 2




REVISION

0
issued for

IMPEDANCE CALCULATION

IMPCUIANGL, APV s Bl n

(3

FT-424 REACTOR PROTECTION CIRCUIT

FM - 424 FC - 424
FT - 424 TS/F424
FQ -424 TP/F424
_(REF. 5) .
Fl-424 | PROTEUS |
§ |
5 OHMS 100 OHMS
F. 11 ' ‘ -
(REF. 11) FEF. 10) | | _ 10 - 50 MA
FM — 424 | |
. |
. i
i SAS |
LA —
| 100 OHMS |
cT-12

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § = 205

ENGINEERING JUSTIFICATION.

THE FT - 424 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM - 424 (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE

CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION

OF THE SAS INPUT (100

OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660

OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE. SAS COMPUTER INTERFACE ENG. A}'/f? DATE

CON
EDISON ENG.

REACTOR COOLANT FLOW 22 (F-424 cu

ENG—777 DATE/

C&l SKETCH
1-,/13/ 6

SKETCHNO. SAS-58

Nr-<IvVOo»

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: v -

ENG.VAYy DATE i2

|pa)«;| REV. 0 SH. 2 OF 2




REVISION

0
Issusd for
record.

DESIGN DETAIL

TO F1-425

, TO PROTEUS

T (FO421)

TO SAS MUX

b e

» CABINET B
(Fo421)

NOTE: SAS SIGNAL DESTINATION : BTSCA 01R03, POINTS 6 (POS.), 7 (NEG.),

AND 8 (SHIELD).

REF. DWGS.: A225431, A226343

REF. SKETCH: SAS -REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 22 (F —425)

SKETCHEDBY: VICTOR S. D'AMORE

CHECKED BY:

Nr-<ivur

MECH. PROGRAM
ENG. /4 DATE

CON
EDISON EnG.

C&l
ENG.7 M

C&l SKETCH -

DATE +/43/f¢ SKETCH NO. SAS - 59

ENG.VAYY DATE j2)o3|,|REV. 0 SH. 1 OF 2

U




o

REVISION

o]
Issusd for
record.

IMPEDANCE CALCULATION

ET-425 RFACTOR PROTECTION CIRCUIT

FM - 426 FC-425
FT - 425 TS/F425
FQ - 425 TP/F425
_BF 8 _
Fl-425 | PROTEUS |
(REF. 11) 5 OHMS | 1oomms ! 10-50 MA
' REF. 10) | ;
FM —426 | .
|
! !
| sAs |
LA, —]
! 100 OHMs |
CT-14

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 = 205

ENGINEERING JUSTIFICATION:

THE FT - 426 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM -425 (FOXBORO 66 BR - OH) ISOLATES THE REACTOR

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE ENG. /\{/A DATE

._REACTOR COOLANT FLOW 22 (F — 425) cal

ENG. 747 DATE//i7/;

CON :
EDISON EenG.
C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

wr<Dmyuvod»

CHECKED BY: 27 ENG. VAXS DATE 12]21)%

SKETCHNO. SAS - 59
REV.0 SH. 2 OF 2

L4

)




REVISION
a DESIGN DETAIL

lssued for

- “"—“-—

TO F1-434
J—1
J-2 ____, TO PROTEUS
J-3 i (FO440)
J-4 -
“.
1 TO SAS MUX
L—» CABINET A
(F0440)

NOTE : SAS SIGNAL DESTINATION :BTSCA 01R02, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

REF. DWGS.: A225438, A225328
REF. SKETCH: SAS -REF

MECH. PROGRAM CON
ENG. /2 DATE EDISON EnG.

STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 23 (F —434)

c&d _ 1/ / C&l SKETCH
ENG. 7/7 DATE//23/P¢T SKETCH NO. SAS - 60

ENG.VAY DATE i2122\4/REV. 0 SH. 1 OF 2

SKETCHEDBY: VICTOR S. D'AMORE
CHECKED BY:  Z

Nr-<DnUo>




REVISION

0]
Issued for
record.

®

IMPEDANCE CALCULATION

FT - 434 REACTOR PROTECTION CIRCUIT
FM - 434 FC - 434
FT - 434 TS/F434
FQ - 434 TP/F434
FiM—-434 REACTOR CONTROL CIRCUIT
_REF. 5
Fl-434 | PROTEUS |
AW ; :
5 OHMS | 100 OHMS |
(REF. 11) EF. 10) | | /——10-50 MA
FM-434 f ]
’ | |
| |
| SAS |
L AAA,—
! 100 OHMS |
CT-9

TOTAL IMPEDANCE (OHMS)C =100 + 100 + 6 = 205

ENGINEERING JUSTIFICATION:

THE FT-434 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM ~434 (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCLLATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660
OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM B

TITLE: SAS COMPUTER INTERFACE

CON ;
ENG. 4)/4 DATE EDISON enG.

REACTOR COOLANT FLOW 23 (F —434) c&d C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

ENG.7/7 _ DATE/s/us [ SKETCHNO. SAS - 60

Hrr<noov>

ENG.YAQ DATE 12)231%JREV. 0 SH. 2 OF 2

CHECKED BY: X 7./
- J




REVISION

0]
Issued for
| record.

DESIGN DETAIL

TO F1-435

J-9
J-10

J-11
J-12

REF. DWGS.: A225436, A225348
REF. SKETCH: SAS - REF

TO PROTEUS
(F0441)

TO SAS MUX

» CABINET B
(F0441)

| 'NOTE: SAS SIGNAL DESTINATION : BTSCA 01R01, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 23 (F —435

SKETCHEDBY. VICTOR S. D'AMORE

Nrr<nNIvo>

MECH. PROGRAM
ENG. /4 DATE

ca

CON
EDISON ENG. -
C&l SKETCH

ENG. 777 DATE/ /A3/o

ENG. VAN DATE i2}22)%.

SKETCH NO. SAS - 61
REV.0 SH. 1 OF 2

4

CHECKED BY: &, ZAf_
U




REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

ET-435 REACTOR PROTECTION CIRCUIT

FT-435

(REF. 11)

FM - 435

FM - 435 FC-435
TS/F435
FQ-435 TP/436
FM=435 REACTOR CONTROL CIRCUIT
e S
Fi - 435 | PROTEUS |
AN LA —
5 OHMS | 100 OHMS |
FEF. 10) | | /—10-50 MA
! I
1 |
| ]
| SAS |
LA, —
| 100 OHMs |
cT-11 ’

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5§ = 20§

ENGINEERING JUSTIFICATION:

THE FT-435 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM - 435 (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660

OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE

(ENG. n)/a DATE

; CON ]
EDISON ENG.

REACTOR COOLANT FLOW 23 (F —435)

C&d

SKETCHEDBY. VICTOR S. D'’AMDRE

ENG.77%7  DATE /i/s3/s¢

C&l SKETCH

CHECKED BY:

nr<nouvr

SKETCHNO. SAS - 61

ENG.VADY DATE |2)22)% |REV.0 SH. 2 OF 2

'

Koy
J




REVISION

0]
Issued for
record.

DESIGN DETAIL

» 1O PROTEUS

GClalea |
t

|
@ IN|a |

(F0460)

[ S

.
|

| TO SAS MUX
L—» CABINET A
(F0480)

J

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R010, POINTS 10 (POS ), 11 (NEG.):

AND 12 (SHIELD).

REF. DWGS.: A225436, A225328
REF. SKETCH: SAS ~REF

STATION: INDIAN POINT 2

TIMLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 24 (F —444)

MECH. PROGRAM CON
ENG. M/A’ DATE EDISON EenG.”
cal C&l SKETCH

SKETCHEDBY: VICTOR S. D'AMORE

ENG. 777 DATE/2/o3/7 SKETCH NO. SAS — 62

Nr-<IvVU>

ENG.VA W DATEI2)23)4,|REV. 0 SH. 1 OF 2

CHECKED BY. A 1.4
At




REVISION

0]
issued for
record.

p

IMPEDANCE CALCULATION

ET -444 REACTOR PROTECTION CIRCUIT
FM — 444 FC - 444
FT ~ 444 TS/F444
FQ - 444 TP/F444
PM-444 REACTOR CONTROL CIRCUIT
(REF. 5)
r—— === I
Fl— 444 | PROTEUS |
A—— ;
5 OHMS ! 100 OHMS |
REF. 11) REF 1) | | /——10-50 MA
FM-—-444 : |
|
| |
| SAS i
LA, —
!- 100 OHMS |
CT-10 -

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § = 205

ENGINEERING JUSTIFICATION:

THE FT —-444 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM - 444 (FOXBORO 66BR - OH)ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205. OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660

OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 24 (F —444)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: L, Kk

Nnr<ovU>

MECH. PROGRAM

ENG. /4 DATE
ca
ENG. 777 DATE//A3/p4

CON )
EDISON enG.
C&l SKETCH

ENG.VAN DATEi2p2\%.

SKETCHNO. SAS -62
REV.0 SH. 2 OF 2

Y




REVISION

0]
Issued for
record.

DESIGN DETAIL

, TO PROTEUS

e e

b~

(FO461)

TO SAS MUX

+ CABINET B
(FO461)

NOTE : SAS SIGNAL DESTINATION : BTSCA 01R02, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD)

REF. DWGS.: A225436, A225348
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 24 (F —445)

SKETCHEDBY. VICTOR S. D’AMORE

Nnrr-<D»UoUv>

MECH. PROGRAM

ENG. 0J//4 DATE
ca

CON
EDISON ENG. -
C&l SKETCH

ENG7/] DATE/fufi

ENG.VAXS DATE 2 )2a) %

SKETCH NO. SAS - 63
REV.0 SH. 1 OF 2

CHECKED BY: 1/ £ 7
4
J




REVISION

IMPEDANCE CALCULATION

IMPEDANUE LARASSS2 "

issusd for

rd. ET-445 REACTOR PROTECTION CIRCUIT

FM — 445 FC —445
FT - 445 TS/F445
FQ - 445 TP/445
_®EF. 5)
Fl - 445 | PROTEUS |
. } 4% }
| |
5 OHMS | 100 OHMS |
(REF. 11) fEr 10 | | .10—50MA
FM —445 ] |
i | .
| |
i SAS | .
LA —
| 100 OHMS |
cT-12

THE FT—445 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. FM — 445 (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660

OHMS).
. STATION. INDIAN POINT 2 MECH. PROGRAM CON
TTLE SAS COMPUTER INTERFACE ENG. N/ DATE EDISON ENG.

REACTOR COOLANT FLOW 24 (F —445 C8&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE
CHECKED BY:

cal / p
ENG.777 DATE/"/2J/f¢ [ SKETCHNO. SAS - 63
ENG. VAN DATE 12]23|$4REV. 0 SH. 2 OF 2

nr-<nvo>




REVISION "
o] DESIGN DETAIL

lssued for
record.
sP3
TO H-1 —f J‘ ; l + @© i > TO(I:I;?;;‘E)US
FM-418C «——9— ::§ rj,—— : U LO @___Z._J
Lh-1®  ©f-f-
cT-3 l TO SAS MUX
! » CABINET A
(F0403)

NOTE : SAS DESTINATION : BTSCA 01R07, POINTS 2 (POS.), 3 (NEG.) AND 4 (SHIELD).

REF. DWGS.: A225379, A225318
REF. SKETCH: SAS ~ REF

MECH. PROGRAM CON
ENG.A{/A DATE EDISON ENG.
cal

STATION: INDIAN POINT 2
TITLE. SAS COMPUTER INTERFACE

STM GEN A FW IN 1 FLOW (FT-418A)

. / / C&l SKETCH
ENG. 7/ DATE //2¥/# F' Sl ETCH NO. SAS - 64

ENG.VA DATE 12)23]9.|REV. 0 SH. 1 OF 2

SKETCHEDBY. VICTOR S. D’AMOQRE
CHECKED BY: /4.,

Hr-<uo0>

T

j



REVISION

o]
lssued for
record.

IMPEDANCE CALCULATION

ET-418A REACTOR PROTECTION CIRCUIT

FM-418C

M- 418A
FT-418A TS/F418A
FQ - 418A
FM-418C REACTOR CONTROL CIRCUIT
(REF. 5)
| PROTEUS |
: .
(FEF. 11) : 100 OHMS |
] }
FM - 418C ! }
|
e ]
—MWA—
| 100 OHMS |
- ]
cT-3

ENGINEERING JUSTIFICATION:

THE FT - 418A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPU
CANNOT BE IMPLEMENTED HERE. FM - 418C (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING.
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABCVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

~ TOTAL IMPEDANGE (OHMS) = 100 + 100 = 200

TP/F418A1

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY:

fg Dot

ENG. 777 DATEL /Ls/a

(660 OHMS). .
STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. 4//A4 DATE EDISON ENG.
STM GEN A FW IN 1 FLOW (FT -418A) . c&l C&l SKETCH

SKETCHNO. SAS -64

Nnr-<oo>

ENG. YAQ DATE 12]22

REV.0 SH. 2 OF 2

J



REVISION

0]
lssued for
record.

TO

DESIGN DETAIL

v
03

FM-418E <« —

[ X S T
WIN | =d

4 (SHIELD).

REF. SKETCH: SAS —REF

REF. DWGS.: A225379, A225338

Q@@@
"000

TO PROTEUS
(F0404)

TO SAS MUX

CABINET B
(FO404)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 2 (POS.), 3 (NEG.), AND

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN A FW IN 2 FLOW (FT —4188B)

SKETCHEDBY. VICTOR S. D'’AMORE

nr<iuooy

MECH. PROGRAM
ENG. /J,/A DATE

ENG. 777 DATE/J:A_{/ 6

CON
EDISON ENG.
C&l SKETCH

ENG.VAD DATE i2)23)

SKETCH NO. SAS - 65
REV.0 SH. 1 OF 2

CHECKED BY: [ - F<h
)




REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

FT-4188 REACTOR PROTECTION CIRCUIT
FM-418B FM—-418E
FT - 4188 TS/F4188
FQ-418B TP/F418B1
FM-418E REACTOR CONTROL CIRCUIT
_BE S
| PROTEUS |
g
| 100 OHMS
(REF. 11) , |
10-50 MA
i |
FM - 418E ! I ¥
i }.
will
—VW\—
| 100 OHMS |
b e o e —— 3
cT-2

~ TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE FT -418B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 418E (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).
STATION: INDIAN POINT 2 A |MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE P |ENG. 47/ DATE EDISON EnG.
STM GEN A FW IN 2 FLOW (FT-4188) |R|C& C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE ! [ENGZM DATE/2/23/pr SKETCHNO. SAS - 65
S |ENG.VAYN DATE 12[23}4|REV. 0 SH. 2 OF 2

CHECKED BY: [y Zct -
.




’ REVISION
Issued for

ecord.

DESIGN DETAIL

TO LI-417C
T $P9
TO 7 -
<« K-8 }—— J\ TO PROTEUS
tM=n7e | I IKoe t-dF———==—= | 2 & ] (Lo402)
K-10 ! o OFv-
' C-o-H® G =1
cT-9 | TO SAS MUX
v—!—> CABINET B
{L0400)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 27 (POS.), 28 (NEG.), AND 29 (SHIELD).

2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0400 TO L0402,
PENDING IMPLEMENTATION OF REFERENCE MEMO ON DRAWING A225392.

REF. DWGS.: A225392, A225349
REF. SKETCH: SAS - REF

REF. MEMO: CON - ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/86

STATION: INDIAN POINT 2 MECH. PROGRAM

CON .
TITLE: SAS COMPUTER INTERFACE ENG. #///4 DATE EDISON enG.

STM GEN A NAR RNG 3 LVL (LT -417C) c& C&l SKETCH

SKETCHEDBY. VICTOR S. D'’AMORE

wr<uovuvy

ENG7M DATE/’“/”/J’ SKETCH NO. SAS — 66

CHECKED BY: /4,1 Lot

ENG.VAQ DATE /223« |REV. 0 SH. 1 OF 2 .

5




REVISION}

0]
Issued for
record.

IMPEDANCE CALCULATION

LT -417C BEACTOR PROTECTION CIRCUIT

LC-417K LC-417C/D

LT-417C TSA417C

L 1LQ-417C TPAA417C IM-417C—

(REF. 11)
LM -417C

]

!

l

, 1050 MA
! &

|

I .

|

I

|

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION.

THE LT —417C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM — 417C (FOXBORO 68BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHAMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE SAS COMPUTER INTERFACE ENG. A//4 DATE EDISON ENG.
STM GEN A NAR RNG 3 LVL (LT-417C) |R |C& c&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE ENG777 _ DATE/1/23/f SKETCHNO. SAS - 66

wr<o-oo»

CHECKED BY: ey A ENG.VAD DATE )2)23|9REV. 0 SH. 2 OF 2

iy,




REVISION

10]

Issued for

record.

(SEENOTE 2)

DESIGN DETAIL

-

_ TO PROTEUS

000

i T (L0401)

! TO SAS MUX

<
v

___{D__\._ e ’
Eas
L-5&L~-86 @ ‘@ ﬂ“= ll @
— | O
@ @ U e
® 8 e
@ 12
@ ¥ @
LM-417F
e @ o
_____ — @
®
O, ®
To DB -2 O ors

POINTS 14 & 15

NOTE :

CABINET A
(L0401)

1. SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

2. DISTRIBUTIONBLOCK IS DESIGNATED FOR LABELING.

REF.DWGS.: A225389, A225358

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM

STM GEN A NAR RNG 2 LVL (LT ~4178)

cal

SKETCHEDBY. VICTOR S. D’AMORE

ENG.A{A— DATE

CON .
EDISON ENG.
C&l SKETCH

ENG. 7/7 DATE/243/p¢

Nnr<IUvIU>

ENG. VAL DATE 12)23)%¢

SKETCH NO. SAS - 67
REV.0 SH. 1 OF 2

CHECKED BY: W .~ Z.f
7




REVISION

o]

Issused for

icord.

IMPEDANCE CALCULATION

LT -4178 REACTOR PROTECTION CIRCUIT

LC~417 EF LM-417B
]
LT-417B TSA417B |
LQ-4178 TP/L417B
LM —-4178 REACTOR CONTROL CIRCUIT
LM -417F TPAL417B
LM - 4178
Li-417B LC - 417M
LM -417F CIRCUIT (Z EQUIV.)
REF. § ’
mer. 2y _ RER S
FR-417 | PROTEUS |
: M —AN—
(REF. 11) 2000HMS | 100 OHMS |
| i /—10—50 MA
LM - 417F ; ! B
| f
| ‘
| SAS |
+ AN ;
| 100 OHMS ,'

TOTAL IMPEDANCE (OHMS) = 200 + 100 + 100 = 400
ENGINEERING JUSTIFICATION:

THE LT - 4178 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE WPLEMENTED HERE. LM —4178 IS A FOXBORO 66BR - OH ISOLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.

LM - 417F (FOXBORO 66BR — OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRME A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (400 OHMS), FALLS WITHIN THE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

CON
TITLE SAS COMPUTER INTERFACE ENG. /.g//# DATE EDISON &nG.

STM GEN A NAR RNG 2 LVL (LT-417B) C&d C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE ENG. 77 DATE//s3/ft [ SrTeon NG, SAS = 67

Nrr<ovo>

ENG. VAN DATE 122318 [REV. 0 SH. 2 OF 2

7

CHECKED BY: & - A



REVISION

issued for

ord.

DESIGN DETAIL

_@*"\\ .
——W \@—Pld_ﬂ_J.%To G10 & GI1

o @ ® ||
) }

o2 @ -

' L TO PROTEUS
; D @ , (L0400)
;Jl © O
' 4& &g ,
cT-2 | TO SAS MUX
b1 » CABINET B
(L0402)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 27 (POS.), 28 (NEG), AND 29
(SHIEELD).
2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0402 TO
- L0400, PENDING IMPLEMENTATION OF REFERENCE MEMO ON DRAWING A225389.

REF. DWGS.: A225389, A225373
'REF. SKETCH: SAS - REF. ’
REF. MEMO: CON - ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/86

STATION: INDIAN POINT 2 MECH. PROGRAM

CON
TITLE: SAS COMPUTER INTERFACE ENG. 4/ # DATE EDISON ENG.

STM GEN A NAR RNG 1 LVL (LT -417A)

ca C&l SKETCH
eNGT M DATEY /27

SKETCHEDBY: VICTOR S. D’AMORE SKETCH NO. SAS - 68

nr<zIoy

CHECKED BY: ¢, ENG.\ A D\ DATE 2} || REV. 0 SH. 1 OF 2

1 4



REVISION

0] IMPEDANCE CALCULATION
lssued for
record. LT-417A REACTOR PROTECTION CIRCUIT
LM-417A LC-417G
LT-417A TS/L417A
‘— LQ-417A TP/L417A LC-417A/B —J

LM -417A REACTOR CONTROL CIRCUIT (Z EQUIV.)

(REF. 10) (REF. 3)
Li-417A TPA417A
AN A
(REF. 11) 5 OHMS 10 OHMS
——10-50 MA
LM—417A (REF. 5) &
________________ 4
| sAS PROTEUS |
— VW AA—
: 100 OHMS 100 OHMS |
________________ J =
. TOTAL IMPEDANCE (OHMS) = 5 + 10 + 100 + 100 = 215

ENGINEERING JUSTIFICATION:

THE LT -417A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM -417A (FOXBORO 66BR ~ OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCIULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

MECH. PROGRAM CON
ENG. 4/# DATE EDISON EnG.
C&l SKETCH

STATION: INDIAN POINT 2
. . TITLE. SAS COMPUTER INTERFACE

STM GEN A NAR RNG 1 LVL (LT -417A)

ca !
ENG. 77 DATE 3//7/7 /e tonnG. SAS —63

SKETCHEDBY. VICTOR S. D'AMORE
ENG.VAD. DATE 3]17l4)|REV. 0 SH. 2 OF 2

nr<nm»uvor

CHECKED BY: - Z 4



REVISION

0]
issued for
scord.

DESIGN DETAIL

TO
FM - 419F - ———

III|xT
|
(- 2K AN N
(L]
|
|

SPs
) . TO PROTEUS
| ® @ [ (F0405)
| -2 O
Lo—4® &1
cr-5 | TO SAS MUX
L% CABINET A
(F0405)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 10 (POS.), 11 (NEG.), AND 12

(SHELD).

REF. DWGS.: A225379, A225318

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TILE SAS COMPUTER INTERFACE

STM GEN A STM OUT 1 FLOW (FT -418A)

SKETCHEDBY: VICTOR S. D'AMORE

CHECKED BY: )

Tocke

nr<inoor

MECH. PROGRAM
ENG. A/A DATE

ca
ENG.777 DATE /)—/LJ/PK

CON
EDISON Eenc.
C&l SKETCH

ENG. VAR DATE 1223)g,

SKETCH NO. SAS - 69
REV.0 SH. 1 OF 2




REVISION

B
lssued for
iord.

IMPEDANCE CALCULATION

FT—419A REACTOR PROTECTION CIRCUIT

FT-419A TS/F419A

M — 418K M —

419A {—

L FQ-419A TP/F413AT —

FM—-419F —

(REF. 11)

FM-419F

J/——10—50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

THE FT - 419A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 419F (FOXBORO 86BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
§60 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN A STM OUT 1 FLOW (FT —-419A)

SKETCHEDBY. VICTOR S. D’AMORE

nr<zmvU>

MECH. PROGRAM
ENG. ///A DATE

CON
EDISON ENG.-

g:n G—77 DATE 5’// %7

C&l SKETCH

ENG.VAN DATE 12)23}%

SKETCHNO. SAS -69
REV.0 SH. 2 OF 2

CHECKED BY: /Coy Lok




REVISION

0]

Issued for

iiCOfd.

TO

DESIGN DETAIL

TO P1-418A & PI—-418D

PM - 418A <

-

sPa
l 1 _ TO PROTEUS
™ ® & > (P0400)
;JJ O Ot+--
H-te Ot
cT-3 ' To SAS MUX
i —» CABINET A
(P0400)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWGS.: A225389, A225318

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN A STM OUT 1 PRESS (PT —419A)

SKETCHEDBY: VICTOR S. )’AMORE

Nr<inuvoy

MECH. PROGRAM

CON )
EDISON ENG.

ENG. j./ A DATE
c&l

C&l SKETCH

ENG. 77/ DATE/ /2

ENG. VAR DATE 12)23) %

SKETCH NO. SAS-70
REV.0 SH. 1 OF 2

CHECKED BY. .. T
4
J



REVISION

]

lssued for

‘w_d-__

IMPEDANCE CALCULATION

EL:.‘!J.SA_BEAQJ'_QB_EBQIECJ]QDLQBQJII

FM - 419A PM-419A
PT-419A TS/P418A
L{PQ-419A TP/P418A PC -419 AD
P —419A BEACTOR CONTRQL CIRCUIT
(REF. 10) (REF. 10)
PI-419A Pl-419D
AN AN~
®EF. 1) 5 OHMS 5 OHMS
/—10-50 MA
PM=419A , (REF. 5) )
e e e e e — -
|
| SAS PROTEUS |
F—AM A —
| 100 OHMS 100 OHMS |
\ 1CT~3

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 + § = 210

ENGINEERING JUSTIFICATION:

THE PT -419A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM —-419A (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(680 OHMS).

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN A STM OUT 1 PRESS (PT -418A)

SKETCHED BY. VICTOR S. D'AMORE

NHr<nouo»

MECH. PROGRAM
ENG. J/# DATE

gﬁG.‘fM DATE /» /1 3/;

CON ]
EDISON EnG.
C&l SKETCH

ENG. VAt DATE I2)os)y

SKETCHNO. SAS -70
REV.0 SH. 2 OF 2

4

CHECKED BY: ... ZA.
J




REVISION

o]
lssued for

L

DESIGN DETAIL

SP4
FM—419E «—H— j:: :%‘-—— | O -k
e @fFf-
CT-4 { TO SAS MUX
L CABINET B
(F0406)

NOTE: SAS SIGNAL DESTINATION BTSCA 01R09, POINTS 23 (POS.), 24 (NEG.), AND 25

(SHIELD).

REF. DWGS.: A225379, A225338
REF. SKETCH: SAS ~ REF

STATION: INDIAN POINT 2

TIMLE: SAS COMPUTER INTERFACE

STM GEN A STM OUT 2 FLOW (FT -419B)

SKETCHEDBY. VICTOR S. D'AMORE

MECH. PROGRAM
ENG. 4/ 4 DATE

I
gﬁle.’,fm DATE /J'/u/yg

CON
EDISON ENG.
C&l_SKETCH

nr<onooY>

ENG. VAR DATE 12)23 )%,

SKETCH NO. SAS - 71
REV.0 SH. 1 OF 2

CHECKED BY: 2., Zok




REVISION

0]
Issued for

L am

IMPEDANCE CALCULATION

FI-4198 REACTOR PROTECTION CIRCUIT

FT-418B TS/F4198

FM —419L}

FM-418B

——FQ-4198B TP/F419B1

FM -419E

(REF. 11)

|
!
|
}
|
FM — 419E !
1
]
!
i

TOTAL IMPEDANCE (OHMS) = 100 + 100

ENGINEERING JUSTIFICATION:

= 200

————10-50 MA
q

THE FT - 4198 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 419E (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT

(660 OHMS).

STATION: INDIAN POINT 2

TIMLE SAS COMPUTER INTERFACE

STM GEN A STM OUT 2 FLOW (FT -419B)

SKETCHEDBY. VICTOR S. D’AMORE

MECH. PROGRAM
ENG. A/4 DATE

CON
EDISON EenG. -

cal

ENG. 77 DATE//)

/ C&l SKETCH
/3] SKETCHNO. SAS - 71

Nnr-<IoVo>

ENG.VAN DATE 12)o2l%|REV. 0 SH. 2 OF 2

7

CHECKED BY. /... Z.1.




REVISION

0]
Issued for

d.

DESIGN DETAIL

TO Pi-419B & P1—-419F

PM-419B + ¥
L

SP4
l TO PROTEUS
; e ® 7 (P0401)
e ory--
Ld—+1® &1
CT-4 b Jo sAs MUX
= » CABINET B
(P0401)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R04, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

REF. DWGS.: A226389, A225338

REF. SKETCH: SAS -REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /4 DATE EDISON ENG.
STM GEN A STM OUT 2 PRESS (PT-419B)|R | C& C&l SKETCH

SKETCHEDBY: VICTOR §. D’AMORE

Nnr-r<OVU>

ENG.7/7 DATE/L/, 3/pé

ENG. VARS DATE 12)23\ %

SKETCH NO. SAS -72
REV.0 SH. 1 OF 2

[creckep BY: 2., Zfo
"l




REVISION

0]

Issued for

__fd-_

IMPEDANCE CALCUILATION

PT-4198 REACTOR PROTECTION CIRCUIT

FM-4198B PM-419B

PT-4198 TS/P4198

L PQ - 419B—{TP/P418B [—|p¢ - 419 B/E |

PM-4198 REACTOR CONTROL _CIRCUIT
(REF. 10) (REF. 10)
Pl-4198 Pl—419F
MA~
(REF. 11) 5 OHMS 5 OHMS
10 - 50 MA
PM - 4198 (REF. 5) : & ~
| T IR GRS S S L e —— A — — — — — ,_'
|
| SAS PROTEUS |
W\ A, —
7 100 OHMS 100 OHMS |
b jCT -4

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 6§ + § = 210
ENGNEERING JUSTIFICATION:

THE PT - 4198 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM - 413B (FOXBORO 66BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
860 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANGCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(680 OHMS).

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON ]
TITLE: SAS COMPUTER INTERFACE g ENG. 1/4 DATE EDISON enG.
STM GEN A STM OUT 2 PRESS (PT-418B)|R |C& / / C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE VIENG. //7 DATE//23 0o o oas 72
S EN&%} YDATE REV.0 SH. 2 OF 2

CHECKED BY: Yo Lt —




REVISION

o]

record.

Issued for

DESIGN DETAIL

L-417D
SAKT -2 BSAN

~)

©)

—

- —

____@\
®
®

A 4

100
OHMS

50000

=

C
v

D

12)

LQ-417D

L0403
TO SAS MUX
CABINET A

————

TPA_417D

© ©®

TO
H-9 |

H-10

& LA~

NOTE: SAS SIGNAL DESTINATION BTSCA 01R05, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWG.: A225389

REF. SKETCH: SAS - REF

STATION:

INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

ENG. ,\{/A

MECH. PROGRAM

DATE

STM GEN A WIDE RNG LVL (LT -417D)

C&l

SKETCHEDBY. VICTOR S. D’AMORE

ENG. 7/

DATE/L/z i/w

CON
EDISON ENG..
C8l SKETCH

CHECKED BY:

nr-<nUuo>

ENG.VARQ DATE )2 )3l REV. 0

SKETCH NO. SAS-73
SH. 1 OF 2

J




REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

LT -417D REACTOR CONTROL CIRCUIT

(REF. 3) -(REF. 6)
TPAL417D SAS
AN, AN
(REF. 12) 10 OHMS - 100 OHMS
LT-417D 1050 MA
(REF. 10) (REF. 13)
Li -417D
A\, LQ-417D
5 OHMS

TOTAL IMPEDANCE (OHMS) = 10 + 100 + 5 = 115

ENGINEERING JUSTIFICATION:

LT -417D IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. LT -417D IS A FOXBORO MODEL 613 DM D/P CELL TRANSMITTER WHICH
PROVIDES A 10 - 50 MA QUTPUT, WITH A 600 OHM LOAD (+10 —20 PERCENT). LQ-417D IS
A FOXBORO 610 - AR POWER SUPPLY, AND PROVIDES A 10 - 50 MA OUTPUT WITH AN OUTPUT
LOAD OF 600 OHMS (+10 - 20 PERCENT). THE IMPEDANCE CALCULATION ABOVE DEMON —
STRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE
(115 OHMS), FALLS WITHIN THE ALLOWABLE CIRCUIT LOAD LIMIT (800 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE SAS COMPUTER INTERFACE ENG. /]/,[,4 DATE

STM GEN A WIDE RNG LVL (LT —-417D) cal

CON

EDISON EnG.
C&l SKETCH

ENG. 777 DATEA/x3/t

SKETCHEDBY. VICTOR S. D'’AMORE

nwr<Ivor

CHECKED BY: /Z.__ - ENG. VAYS DATE 12)23)4(

SKETCHNO. SAS~-73

REV.

SH.

2 OF 2

f/"'




REVISION

a DESIGN _DETAIL
Issued for
record.
SP?
To = | | > &lk . ToPROTEUS
| i F0423
FM~428C +—-4— ::; :y—.-—‘ 5 u e @_-iJ,_J (F0423)
\ S —H® GH-f -
cT-7 | TO SAS MUX
L——» CABINET A
(F0423)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWGS.: A225379, A225319
REF. SKETCH: SAS - REF

MECH. PROGRAM , CON -
ENG. /4 DATE EDISON enG.

TITLE: SAS COMPUTER INTERFACE
STM GEN B FW IN 1 FLOW (FT —428A)

STATION: INDIAN POINT 2

ca 7 C&l SKETCH
ENG. 74 DATE/‘,/Z’/f ¢ SKETCH NO. SAS — 74

ENG.VAYY DATE2)23)%. {REV. 0 SH. 1 OF 2

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: 2/

wr<mvo»

=




REVISION

0]

lssued for

‘cor_d-i

IMPEDANCE CALCULATION

ET-428A REACTOR PROTECTION CIRCUIT

FT-428A

TS/F428A

(REF. 11)

BV - 428A FM -428C

FQ—-428A

TP/F428A1

FM -428C

10-50 MA
‘ e

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

THE FT -428A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE #MMPLEMENTED HERE. FM —428C (FOXBORQ 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
680 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON

TME SAS COMPUTER INTERFACE ENG. A/A DATE EDISON EnG.
STM GEN B FW IN 1 FLOW (FT —428A) C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY:

cal
ENG.7#7 DATE /»/u/fg
ENG.VAS DATE 12)23)

SKETCHNO. SAS -74
REV.0 SH. 2 OF 2

Nnr<IuT>

7

Knj%{é/



REVISION

0]
lssued for
- . | record.

o

DESIGN DETAIL

TO |
FM-4288 < —-U—

Cleijc
I 1
YY)
L]
|
|

"006

q@0E

TO PROTEUS
(F0424)

TO SAS MUX

—> CABINET B
(F0424)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R05, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

REF. DWGS.: A225379, A225343
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. OGRAM
ENG. Ag A _DATE

STM GEN B FW IN 2 FLOW (FT - 428B)

SKETCHEDBY: VICTOR S. D'AMORE

CHECKED BY: ¢ .

wr<I»vo»

gﬁje. 777 DATE /L/;J/ﬁ

CON -
EDISON ena.
C&l SKETCH

ENG.VAN DATE 2233,

SKETCH NO. SAS - 75

0

REV.0 SH. 1 OF 2




REVISION

0]

lssued for

o icord.

IMPEDANCE CAILCULATION

ET—428A REACTOR PROTECTION CIRCUIT
FM - 4288 FM - 428E
FT - 4288 TS/F4288
FQ-4288 TP/F428B1
BM—428C REACTOR CONTROL CIRCUIT
_BE 5
| PROTEUS |
Cie
| 100 OHMS
(REF. 11) ! |
10-50 MA
| .
FM — 428E ! } ¢
| . |
vl
—VW\—
| 100 OHMS |
| S — J
cT-6

TOTAL IMPEDANCE (OHMS) = 100 + 100

ENGNEERING JUSTIFICATION:

= 200

THE FT-428B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 428E (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

TIMLE SAS COMPUTER INTERFACE

STM GEN B FW IN 2 FLOW (FT —428B)

SKETCHEDBY: VICTOB S. D'AMORE

CHECKED BY: Ly

MECH. PROGRAM
ENG. AI//A DATE

cal
ENG. 777 DATE /2 i3/

CON :
EDISON EenG.
C&l SKETCH

nr-<ovo>»

ENG. VAN DATE 12)23) %

SKETCHNO. SAS-75
REV.0 SH. 2 OF 2

v




REVISION

0]
lssued for
record.

DESIGN DETAIL

TOL1-427C

. TO PROTEUS

L

S

T (L0422)

TO SAS MUX

s SP10

TO <+ — M-8+t —iH l G_) T

LM-427C '—~M—9 [ O | pury
I — e 44
M3 | o O i
L-B-H®  ®F

CT-10

NOTE :

» CABINET A
(L0420)

1. SAS SIGNAL DESTINATION: BTSCA 01R06, POINTS & (POS.), 7 (NEG.), AND 8 (SHIELD).

2 COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0420 TO L0422, PENDING
IMPLEMENTATION OF REFERENCE MEMO ON DWG. A225392.

REF. DWGS.: A225392, A225329
REF. SKETCH: SAS - REF

REF. MEMO: CON - ED MEMO (MSSRS. B. LEE AND F. HOFFMAN) DATED 10/16/36

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFAGE

STM GEN B NAR RNG 3 LVL (LT -427C)

SKETCHEDBY. VICTOR S. D’AMORE

Nr-<nuor

MECH. PROGRAM
ENG. ,d,/A DATE

cal
ENG. 77 DATE/»/s

CON
EDISON EenG.
C&l SKETCH

/o

ENG.VADY DATE|2)c3

H\-

SKETCH NO. SAS-76
REV.0 SH. 1 OF 2

‘CHECKED BY: ¢/ . LA




REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

W

LT-427C

TSA427C

(REF. 11)

LC-427K

LC-427CHD

—{LQ-427C

TP/L427C

LM -427C —

LM -427C

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

/_10-50 MA

THE LT - 427C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM - 427C (FOXBORO 66BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

SKETCHEDBY. VICTOR S. D'AMPRE

ENG.7H DATE/ /23

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE ENG. ,«5/4 DATE EDISON ENG.
STM GEN B NAR RNG 3 LVL (LT -427C) ca C&l SKETCH ~

CHECKED BY:

[y Tl —

<)ooy

ENG.VAD DATE 12.23“6(;

SKETCHNO. SAS-78
REV.0 SH. 2 OF 2

0




REVISION

5 ‘ DESIGN DFETAIL
Issuad for )
record. ( SEE NOTE 2)

°

T
M
- \—ﬁﬂ

: |

- - ~ TO PROTEUS
SRR B € D, Y ; (L0421)
@ ® |
@ -
) ’3 l TO SAS MUX
CABINET A
® B Lo421)

v
TODB-6 ®
POINTS 14 & 15 @
G)
R1; L Teoe

1 - |

X-1 X-2
(R)
NOTE : N

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 6 (POS.), 7 (NEG.), AND 38 (SHIELD).
2. DISTRIBUTION BLOCK IS DESIGNATED FOR LABELING

REF. DWGS.: A225390, A2256358
REF. SKETCH: SAS -REF

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE P [ENG. 4/ DATE EDISON EnG. -
’ STM GEN B NAR RNG 2 LVL (LT-427B) |R|C& 7 / C& SKETCH

SKETCHEDBY. VICTOR 5. DAMGRE ____|{ [ENG-747 DATE/2/33/R[Sercri No. SAS —77

CHECKED BY:  4i.— S |ENG.VANS DATE 12)e3lg,|REV. 0 SH. 1 OF 2

J




REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

LT-4278 REACTOR PROTECTION CIRCUIT

LC-427 EFF LM - 4278
LT-427B TSNL427B [
LQ-4278 TP/L427B
LM - 427F TPML4278
LM -4278
L1-427B LC —-427M
| REF. 2) - _ (EF. §)
-FR-427 | pRoTEUS |
. AN , ,
(REF. 11) 200 OHMS | 100 OHMS |
| I
LM - 427F ,' |
I |
t
! SAS :
100 oS |
R ) CT-5§
= 400

TOTAL IMPEDANCE (OHMS) 200 + 100 + 100
ENGINEERING JUSTIFICATION:

THE LT -427B CRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM,
CANNOT BE MPLEMENTED HERE. LM - 4278 IS A FOXBORO

10-50 MA

AND THE SAS SIGNAL

66BR —~ OH ISOLATOR, AND SERVES

TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.
LM - 427F (FOXBORO 66BR - OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN

DRME A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT
INPUT (100 OHMS). THE TOTAL IMPEDANCE (400 OHMS), FALLS WITHIN
(660 OHMS).

BE IMPLEMENTED HERE.
WITH THE ADDITION OF THE SAS

THE LOAD UMIT

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE ENG. /-j//4' DATE

STM GEN B NAR RNG 2 LVL (LT -4278) cal

CON ]
EDISON ena.
C&l SKETCH

ENG. 7/7 DATE/% 3/}76

SKETCHEDBY. VICTOR S. D'AMORE

vr<mvuvop

CHECKED BY: 4 . .7

ENG. VAN DATE 12)23 )%

SKETCHNO. SAS-77
REV.0 SH. 2 OF 2

J




REVISION

0]
lssued for
record.

DESIGN DETAIL

DB-6
TO
TPA427A /\/
4~ -
! ~

>TO F6 & F7
SPs
l | TO PROTEUS
; ® @ > (L0420)
;ﬂ o O
. 1®  &—f
CT-§6 | TO SAS MUX
1 » CABINET B
(L0422)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R0S, POINTS 6 (POS.), 7 (NEG), AND 8 (SHIELD).
2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0422 TO
L0420, PENDING IMPLEMENTATION OF REFERENCE MEMO ON DRAWING A225390.

REF. DWGS.: A225390, A225373
REF. SKETCH: SAS - REF.
REF. MEMO:. CON - ED MEMO (MSSRS B.

LEE AND F. HOFFMAN) DATED 10/16/86

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

STM GEN B NAR RNG 1 LVL (LT -427A)

SKETCHEDBY. VICTOR S. D’AMORE

nr<uo>

MECH. OGRAM

CON

ENG. /% DATE
c&a
ENG7M DATE 3/,7/37

EDISON ENG.
C&l SKETCH

SKETCH NO. SAS -78

ENGA/A N\ DATE 3} (%)

REV.0 SH. 1 OF 2

CHECKED BY: & -, Zowk
J




REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

LT -427A REACTOR PROTECTION CIRCUIT

LM-427A LC-427G

LT-427A TSA427A

—LQ -427A TP/L427A LC-427A/8 —

LM - 427A REACTOR CONTROL CIRCUIT (Z EQUIV.)

(REF. 10) (REF. 3)
Li-427A TPIL427A
W\ %
(REF. 11) 5 OHMS 10 OHMS
10 - 50 MA
LM—427A (REF. 5) &
§ I e e e e —— e —— -1
|
| SAS PROTEUS |
VWA AN —
| 100 OHMS 100 OHMS |
o e 1CT-6

. ®
TOTAL IMPEDANCE (OHMS) =§+ 10 + 100 + 100 = 215

ENGINEERING JUSTIFICATION:

THE LT -427A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM - 427A (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. 4/4 DATE EDISON ENG.
STM GEN B NAR RNG 1 LVL (LT - 427A) cal ! C&! SKETCH

SKETCHEDBY. VICTOR S. D'AMORE ENG.77] _DATE 3/7/57 SKETCHNO. SAS - 78

nr<nou>

ENG.\VA X DATE 2)17)41REV. 0 SH. 2 OF 2

CHECKED BY: & o 7 A4




REVISION

o]

record.

Issued for

DESIGN DETAIL

(SHEELD).

REF. DWGS.: A225379, A225319
REF. SKETCH: SAS - REF

SP9
To H"10 o T ; l @ ¥ N i > TO(T:ROE);;E)US
- —_ = - e e — )
FM - 429F = :—:;j : U o) CH-4 -4
| o H® ®H-f—n
CT-9 } TO SAS MUX
. » CABINET A
(FO425)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R06, POINTS 10 (POS.), 11 (NEG.), AND 12

STATION: INDIAN POINT 2

TINLE. SAS COMPUTER INTERFACE

STM GEN B STM OUT 1 FLOW (FT —429A)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: [/ . 7, 1.

Nnr-<novo>

MECH. PROGRAM
ENG. /4 DATE
cal

ENG. 7/7 DATE/ .LB/QD(

CON
EDISON ©enG.
C&l SKETCH

ENG.VAR™N DATE 12)23)%.,

SKETCH NO. SAS -79
REV.0 SH. 1 OF 2

o




REVISION

0]
Issuad for
record.

IMPEDANCE CALCULATION

ET--429A REACTOR PRQTECTION CIRCUIT

FT-429A TS/F4298A

A - 429K -4

29A

— FQ-428A TP/F429A1

FM - 429F |—

(REF. 11)

10 -50 MA
4

!
|
]
|
FM - 429F |
|
|
!
i

cr-9

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

THE FT -428A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 429F (FOXBORO 86BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN B STM OUT 1 FLOW (FT —-429A)

SKETCHEDBY. VICTOR S. [’AMORE

CHECKED BY: [~ Loufe

Nr<nuoo>

MECH. OGRAM
ENG. ///4 DATE

CON .
EDISON enG.

C&l SKETCH

ca
ENG.7 /M DATE/J—/IJ/ 7

SKETCHNO. SAS-79

ENG.VAN DATE 12]23] %

REV.0 SH. 2 OF 2

o




REVISION

0]
lssued for
record.

DESIGN DETAIL

TO PI-429A & Pt—-4292

SP7

TO (F-39 L
TO PROTEUS
PM—-420A 4t [F-10 ; d @ J ——>

_fE-10 , (P0420)

e I I L

F-11 , o o

S e ©t-
cT-7 L 70 sAs MUX
U CABNET A
(P0420)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R06, POINTS 2 (POS.), 3 (NEG.), AND 4 ¢SHIELD).

REF. DWGS.: A225390, A225318
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. 4;/# DATE EDISON ENG.”
STM GEN B STM OUT 1 PRESS (PT-429A)|R | C& C&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE

Nr-<n7vO»

ENG. 777 DATE/./ifp

SKETCH NO. SAS - 80

ENG.VAR DATEi223]

4. |REV.0 SH. 1 OF 2

4

CHECKED BY: V..,




REVISION

o]

Issued for

Icord. |

IMPEDANCE CALCULATION

ET-429A REACTOR PROTECTION CIRCUIT

M - 429A (— PM - 429A
PT-420A TS/P429A
L PQ-428A TP/P429A PC — 419 A/D —
PM-429A REACTOR CONTROL CIRCUIT
(REF. 10) (REF. 10)
P1—429A Pi—429Z
42" AMA-
(REF. 11) - 5 OHMS 5 OHMS
/——10 -50 MA
PM - 428A (REF. 5) q
| S D G ————— — — — — — "'1
|
| SAS PROTEUS |
W\ AN —L
| 100 OHMS 100 OHMS |
b jCT-7

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 + § = 210

ENGNEERING JUSTIFICATION:

THE PT -429A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE MMPLEMENTED HERE. PM —- 428A (FOXBORO 86BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE ENG. A)//A DATE

STM GEN B STM OUT 1 PRESS (PT -428A) ca

SKETCHEDBY: VICTOR S. D’AMORE ENG7/] _DATE/:/a3/pé

CON
EDISON ENG.~
C&l SKETCH

nwr-<nguv>

CHECKED BY: ¢ . et ENG.VAD DATE12}23) %0

SKETCHNO. SAS -80
REV.0 SH. 2 OF 2

T




REVISION

0]
Issued for
record.

o

DESIGN DETAIL

TO J-10+4—
FM - 429E «— —J—11:9—-—J
J-12

SP8
l _ TO PROTEUS
©® @ i (F0426)
o Of-b-1
-H® &t
cT-8 } TO SAS MUX
" » CABINET B
(F0426)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R05, POINTS 10 (POS.), 11 (NEG.), AND 12

(SHEELD).

REF. DWGS.: A225379, A225343
REF. SKETCH: SAS -REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN B STM OUT 2 FLOW (FT -429B)

SKETCHEDBY. VICTOR S. ’AMORE

CHECKED BY: 2.,

MECH. PROGRAM

ENG. 4/ 4 DATE
cal  ’
ENG.7 DATEA/As/Y

CON
EDISON Eeng.
C&l SKETCH

nr<moor

ENG.VAY DATE 12)23] %

SKETCH NO. SAS - 81
REV.0 SH. 1 OF 2

!




REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

ET-4208 REACTOR PROTECTION CIRCUIT

FM-—428L

FT-4298 TS/F4298

FM - 4298

L FQ 4298

TP/F42981

FM —429E

L

(REF. 171)

|
L
!
|
|
FM - 429E !
|
!
|
!
[
|

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

10 -50 MA
& .

THE FT -429B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 429E (FOXBORO 66BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

TILE SAS COMPUTER INTERFACE

STM GEN B STM OUT 2 FLOW (FT -429B)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY:

MECH. PROGRAM
ENG. 44/,4 DATE

CON
EDISON ENG..

g:lG.TM DATE/zA}é:

C&l SKETCH

SKETCHNO. SAS - 81

Nnr-<DNvI>

ENGNAN DATE 12)23] 4

REV.0 SH. 2 OF 2

&744/




REVISION

0]
lssued for
record.

'DESIGN DETAIL

TO P1—-429B & P1-429F

DID|IDV|D
|
hlWINj-

TO PROTEUS
{P0421)

TO SAS MUX

» CABINET B
(P0421)

NOTE : SAS SIGNAL DESTINATION : BTSCA 01R05, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWGS.: A225390, A225343
REF. SKETCH: SAS ~ REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. #//4 DATE

STM GEN B STM OUT 2 PRESS (PT - 429B)

'| SKETCHEDBY: VICTOR 5. D’AMORE

CHECKED BY: [/ . 2./

cal
ENG.7M DATEn Ay

CON
EDISON enaG.
C&l SKETCH

Nnr<ivuop

14

ENG.VAD DATE 12)23)%,

SKETCH NO. SAS - 82
REV.0 SH. 1 OF 2

o




"REVISION

o]

Issued for

e

IMPEDANCE CAI CULATION
PT-4298 REACTOR PROTECTION CIRCUIT
FM - 4298 PM-429B
PT - 4298 TS/P429B

—PQ -429B TP/P429B PC -429 A/C—

PM 4298 REACTOR CONTROL CIRCUIT
(REF. 10) (REF. 10)
Pl-429B Pl - 429F
AN WA~
(REF. 11) 5 OHMS 5 OHMS
10~ 50 MA
PM -428B (REF. 5) @&
o - — — — — - .
| sAs PROTEUS |
— W\ AMA—
| 100 OHMsS 100 OHMS |

~ TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 + 5 = 210

ENGNEERING JUSTIFICATION:

THE PT -429B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM - 4298 (FOXBORO 86BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. OGRAM

TITLE: SAS COMPUTER INTERFACE ENG. »/4 DATE

STM GEN B STM OUT 2 PRESS (PT —4298B)

ca _!
ENG. 7/7 DATE A

CON
EDISON ENG.
C&l SKETCH

SKETCHEDBY. VICTOR S. D AMORE

Nnrr<IoU>

ENG.VA & DATE 12)23]«c,

CHECKED BY: /- 7.1

SKETCHNO. SAS -82
REV.0 SH. 2 OF 2

J




REVISION

o] . DESIGN DETAIL
lssued for
record.

L-427D

‘ SAKT-2 BS5AP

T
é
¢

1
|
I

Y

0 0@
_°

- 100 L0423

TO SAS MUX
OHMS CABINET A

e o -y

w
|
|
|
]
-
G%
!
v

/'“(

LQ-427D
Fau
\ | ‘ N
I © -0
i G?
I
|
|
} @P CLF
i | [
TPAL 427D | ”‘1l = ;m.z
|
@ Oa i | L w-11 | w-12 |
TO 1 ‘m )
G—1' | KRJ
& l _./_.\_ ___________ u'
G-2

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWG.: A225389
REF. SKETCH: SAS - REF

SKETCHEDBY. VICTOR S. D’AMORE

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON
TILE SAS COMPUTER INTERFACE P |ENG. 4/4 DATE EDISON enG.
- STM GEN B WIDE RNG LVL (LT —427D) B [c&d /o C&l SKETCH
L ENG. 777 DATE/ {339 'S ETCH NO. SAS — 33

ENG. VAN DATEI2)23|4,/REV.0 SH. 1 OF 2

CHECKED BY: [ . 7/ —
{ .



REVISION

0]
lssuad for
record.

IMPEDANCE CALCULATION

- c 0
(REF. 3) . (REF. 6)
TPAL427D SAS
AN AN\
LT-427D [0S0 MA
(REF. 10) (REF. 13) -
L1-427D :
A" LQ-427D
5 OHMS

TOTAL IMPEDANCE (OHMS) = 10 + 100 + § = 115

ENGINEERING JUSTIFICATION:

LT-427D IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. LT -427D IS A FOXBORO MODEL 613 DM D/P CELL TRANSMITTER WHICH
PROVIDES A 10 - 50 MA QUTPUT, WITH A 600 OHM LOAD (+10 -20 PERCENT). LQ-427D IS
A FOXBORO 610 — AR POWER SUPPLY, AND PROVIDES A 10 - 50 MA OUTPUT WITH AN OUTPUT
LOAD OF 600 OHMS (+10 — 20 PERCENT). THE IMPEDANCE CALCULATION ABOVE DEMON —
STRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE
(1156 OHMS), FALLS WITHIN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN B WIDE BNG LVL (LT -427D)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED B8Y: K. 4

nr-<ovU>

MECH. OGRAM

ENG. //// DATE
c&

CON
EDISON EnG.
C&l SKETCH ~

ENG-7/7 DATE//13/py

ENG.VAYS DATE i2)r3)%)

SKETCHNO. SAS —83
REV. SH. 2 OF 2

T g




REVISION

o]

Issusd for

DESIGN DETAIL

SP17
r o o a
—_— —_— — _5._ ——
Lor-—14®  &-f-—1
cT-17 { TO SAS MUX
L » CABINET A
(F0443)

NOTE : SAS SIGNAL DESTINATION : BTSCA 01R13, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWGS.: A225395, A225323
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON )
TITLE. SAS COMPUTER INTERFACE ENG. 4//f DATE EDISON ENG.
STM GEN C FW IN 1 FLOW (FT-438A) |R |C& Ca SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

uwr-<m»uo>

ENG7 A7 DATE/;/J/&/

ENG.VAN DATE i2)221%,

SKETCH NO. SAS -84
REV.0 SH. 1 OF 2

CHECKED BY: [/ . Zdfo
S
/




REVISION
0] IMPEDANCE CAILCULATION

Issued for
6& FT - 428A REACTOR PROTECTION CIRCUIT

FM - 438A FM -438C

FT-438A TS/F438A

FQ-438A |— TP/F438A1

_EE 5
| PROTEUS |
00 OLms
(REF. 11) | 100 S
. 10-50 MA
i |
FM - 438C ; | ¥
| ! '
il
—/VWA—
| 100 OHMS |
VO, )
K ' 01
TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE FT -438A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM —438C (FOXBORO 68BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 CHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).
| STATION: INDIAN POINT 2 MECH. PROGRAM "CON
TITLE: SAS COMPUTER INTERFACE ENG. #//4 DATE EDISON enG.-

STM GEN C FW IN 1 FLOW (FT —438A) cal C&l SKETCH

ENG. 727 DATE/. 13/&'

SKETCHEDBY. VICTOR S. D'AMORE
ENG.VAR™ DATE12}3

SKETCHNO. SAS -84
R REV. 0 SH. 2 OF 2

nr-<ovu»

CHECKED BY: [ . 14,
L

5



REVISION

0]

lssued for

DESIGN DETAIL

sP21

TO P-4 —f—
FM—-438E +—Y—|P-5 :1}——1
P-6

@0
"000

TO PROTEUS
(F0444)

TO SAS MUX

—> CABINET B
(FO444)

NOTE : SAS SIGNAL DESTINATION : BTSCA 01R06, POINTS 10 (POS.), 11 (NEG.),

AND 12 (SHIELD).

REF. DWGS.: A225385, A225339
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN C FW IN 2 FLOW (FT -438B)

SKETCHEDBY. VICTOR.S. D'’AMORE

MECH. PROGRAM
ENG. ,«),//f DATE

cal

CON ]
EDISON ENG.
C&l SKETCH

Nnr<uovU>

ENG. 7% DATE//A3/jr
ENG. VA DATE 12)2a )4

SKETCH NO. SAS -85
REV.0 SH. 1 OF 2

CHECKED BY: [/ ., T _{
T j e




REVISION

o]

lssued for

. chord.

IMPEDANCE CALCULATION

ET-4338 REACTOR PROTECTION CIRCUIT
FM-4388B FM - 438E
FT-438B TS/F438B
FQ —438B TP/F438B1
EM - 438E REACTOR CONTROL CIRCUIT
(REF. 5)
I e R
| PROTEUS |
| 109/\5\{-11\,15 !
(REF. 11) { .
. 10-50 MA
| | /
FM — 438E ! ! ¥
i |
| SAS i
A —]
| 100 OHMS |
cT-21

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE FT - 438B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 438E (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
680 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON _
TITLE: SAS COMPUTER INTERFACE E [ENG. v/4 DATE EDISON ENG.
STM GEN C FW IN 2 FLOW (FT-4388) |R ca /sl C&l SKETCH
SKETCHEDBY. VICTOR S. D'’AMORE | [ENG-7/7 DATE /2 3/7 [ keTeHNO, SAS — 85
S |ENG.VAD DATE 12)3)% JREV. 0 SH. 2 OF 2

CHECKED BY: [/ . 7.4 _

g




REVISION
0] DESIGN DETAIL

Issued for
record.

TO Li-437C
SP9
TO O -
<« 12 e ) . TO PROTEUS
IM-437C | |_[Tal-QJF——————= | @ @ T (L0442)
¥ | o oFl-d
L—o-H® & ~7
CT-9 ]- i TO SAS MUX
v 1 » CABINET A

(L0440)

NOTE :
1. SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).

2. COMPUTERADDRESS FOR SAS WILL BE CHANGED FROM L0440 TO L0442, PENDING
IMPLEMENTATION OF REFERENCE MEMO ON DWG. A225382.

REF. DWGS.: A225382, A225329

REF. SKETCH: SAS —REF
REF. MEMO: CON - ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/86

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE P LENG. 4/ DATE EDISON ENG.
STM GEN C NAR RNG 3 LVL (LT-437C) |R |C& */ / C&l SKETCH

SKETCHEDBY. VICTOR 5. D'AMORE VIENG. 771 DATEA/1Y§6 [oror No. SAS — 86

CHECKED BY: [ S |ENG. VAN DATE [2)23)%. [REV. 0 SH. 1 OF 2

i



REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

LT -437C REACTOR PROTECTION CIRCUIT

LC-437K LC -437 C/D
LT -437C TS/1.437C
- {LQ-437C TP/L437C LM -437C H
LM -437C REACTOR CONTROL CIRCUIT
(REF.10)  (REF. 5)
L|—437C{r PROTEUS |
| } 10mMS ;
(REF. 11) 5 OHMS | )
_ —————10-50 MA
. | |
LM - 437C ! | ¢
| }
il
—VWA—
1 100 OHMS |
| FRp Il L]
CT-9

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § = 205

ENGINEERING JUSTIFICATION:

THE LT - 437C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM ~437C (FOXBORO 68BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (206 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TILE. SAS COMPUTER INTERFACE ENG. 4//# DATE EDISON ENG.
STM GEN C NAR RNG 3 LVL (LT -437C) c&l SKETCH ~

ca
SKETCHEDBY. VICTOR S. D'AMORE ENG.7/7 DATE/*/H/%

nr-<mvur

ENG.VAN DATE2)23l%

CHECKEDBY: [V ' 7 4

SKETCHNO. SAS ~86
REV.0 SH. 2 OF 2

U




REVISION

0]
Issusd for
record.

DESIGN DETAIL

( SEE NQTE 2)

, SP1
_ - , - - TO PROTEUS
4 1&Z_ 2 @ @ ——Q-I ; l o) @ 1 ; > L0447)
® Y@ e ot
@ eH®  ®-f--
® cT-1 ! TO SAS MUX
» CABINET A
(& @ (L0441)
o ®
LM - 437F

\
TO DB -1
POINTS 14 & 15

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 27 (POS.), 28 (NEG.), AND 29

(SHELD).

2. DISTRIBUTION BLOCK IS DESIGNATED FOR LABELING.

REF. DWGS.: A225384, A225358
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN C NAR RNG 2 LVL (LT -4378B)

SKETCHEDBY. VICTOR S. D’AMORE

Nnr<ivuo>

MECH. PROGRAM
ENG. #/4 DATE

c&d

CON
EDISON ENG. .
C&l SKETCH

ENG. 7/ DATE/;/u/%
ENG. VAT DATE i2)23l%.

SKETCH NO. SAS -87
REV.0 SH. 1 OF 2

CHECKED BY: ¢ . Zo/
7 L// h




REVISION

0] IMPEDANCE CALCULATION
lssued for
record.
v LT-437B REACTOR PROTECTION CIRCUIT
LC -437 E/F LM -437B
LT-4378B TSA.4378B |
LQ-437B TPL437B

LM - 4378 REACTOR CONTROL CIRCUIT

LM - 437F TP/L437B
LM - 4378
LC - 437M L1-4378
LM—437F CIRCUIT (Z EQUIV.)
®eF. ) _ (RER 5
FR-437 | PROTEUS |
. A, I
(REF. 11) 200 OHMS | 100 OHMS |
: | | | | ——10-50 Ma
LM - 437F | { )
. | |
t
| SAS |
700 OHMS |
I 0 ] CT-1

TOTAL IMPEDANCE (OHMS) 200 + 100 + 100 = 400

ENGINEERING JUSTIFICATION:

THE LT -437B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE IMPLEMENTED HERE. LM - 437B IS A FOXBORO 66BR -~ OH ISOLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.
LM - 437F (FOXBORQ 66BR ~ OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRME A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS

INPUT (100 OHMS), THE TOTAL IMPDEANCE (400 OHMS), FALLS WITHIN THE LOAD
(660 OHMS).

MECH. OGRAM

STATION: INDIAN POINT 2 CON
ENG. 4/4. DATE EDISON EenG. -

. TITLE: SAS COMPUTER INTERFACE
STM GEN C NAR RNG 2 LVL (LT -437B)

cal C&l SKETCH
ENG.77)  DATE//u¥/pt SKETCHNO. SAS - 87

SKETCHEDBY: VICTOR S. D'AMORE
ENG. VAN DATE 12)23l4lREV. 0 sH. 2 OF 2

CHECKED BY: y7
/

nr< oo>»




REVISION

0]
lssued for
record.

TO
TPA437A

DESIGN DETAIL

DB-1

(D

o &
®

’\/Q

_

TO L1-437A
TO LM -437A
— !
SpP2

(SHELD).

| TO PROTEUS
; ® @ " (L0440)
{ﬂ o OO
! 1®  &-f-
cT-2 ! TO SAS MUX
g » CABINET B
(L0442)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R09,POINTS 14 (POS.), 15 (NEG.), AND 16

2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM ‘L0442 TO

L0440, PENDING IMPLEMENTATION OF REFERENCE MEMO ON DWG A225384.

REF. DWGS.: A225384, A225374
’ REF. SKETCH: SAS - REF.
REF. MEMO: CON - ED MEMO (MSSRS B.

LEE AND F. HOFFMAN) DATED 10/16/86

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

‘ TITLE: SAS COMPUTER INTERFACE g ENG. A)/# DATE EDISON EenG.
STM GEN C NAR RNG 1 LVL (LT-4378) |R{C& [ / C&l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE VIENGTT7/ DATE 3//7/77 SKETCH NO. SAS - 88
CHECKED BY:  Aleoy M, S |ENG.VAN DATE2)D|$JREV.0 SH. 1 OF 2

-




REVISION

0]

issued for

‘ record.

IMPEDANCE CALCULATION

LT-437A BEACTOR PROTECTION CIRCUIT

LM-437A LC-437G

LT -437A TSA437A

L LQ -437A TP/L437A LC-437A/8 J

LM —437A REACTOR CONTROL CIRCUIT (Z EQUIV.)

(REF. 10) (REF. 3)
Li-437A TP/L437A
AN\ ANA~
®EF. 11) 5 OHMS 10 OHMS
/———10—50 MA
LM—437A (REF. 5) )
AL s .
| sAs PROTEUS |
—VW, AA—
. | 100 OHMs 100 OHMS |
________________ J -
TOTAL IMPEDANCE (OHMS) = § + 10 + 100 + 100 = 215 .
ENGINEERING JUSTIFICATION:

THE LT -437A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM - 437A (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. n/A DATE EDISON ENG.
STM GEN C NAR RNG 1 LVL (LT -437A) C&d C&l SKETCH

ENG. 7 DATE3/ 7/5' 7/ SKETCHNO. SAS -88

nr<ioo»

SKETCHEDBY. VICTOR S. D'’AMORE

ENG.VAYN DATE 3/19l¢)| REV. 0 SH. 2 OF 2

CHECKED BY: /&Uﬂ



REVISION

o]

lssued for

TO

DESIGN

DETAIL

SP16

FM — 439F

TO PROTEUS

000

Q@@@

|
-
n

v

(FO445)

TO SAS MUX

» CABINET A
(F0445)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 23 (POS.), 24 (NEG.), AND 25

(SHELD).

REF. DWGS.: A226395, A225323

REF. SKETCH: SAS ~ REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. A/,/A DATE

STM GEN C STM OUT 1 FLOW (FT - 439A)

SKETCHEDBY. VICTOR S. D'AMORE

cal
ENG-7/7 DATE /),/zJ/fd

CON
EDISON enaG.-
C&l SKETCH

Nr-<DoU>

ENG. VAN DATE12|23]%e

SKETCH NO. SAS -89
REV.0 SH. 1 OF 2

CHECKED BY: 2 _ Z
L4 (/ V.




REVISION

0] IMPEDANCE CALCULATION
lssued for
.gcom. T
FM — 439K |- FM — 439A
FT - 439A TS/F439A
| FQ-439A |—{TP/F439A1 FM —439F |—

__(BEF. 5
| PROTEUS |
, — A ———
(REF. 11) | 190 OFMS } 10 - 50 MA
FM — 439F ! ! &
| | ’
| |
| sas .
: ’ : |
' |_100 OHMS | 1_16
TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 =
ENGINEERING JUSTIFICATION:

THE FT - 439A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM -439F (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).
. STATION: INDIAN POINT 2 A |MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ElENG. A/4 DATE EDISON nG.
STM GEN C STM OUT 1 FLOW (FT—4394) |R [C8l /. |—C8l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE Y |ENG. 777 DATE 4/2Y# [ G ETCHNO. SAS - 89
CHECKED BY: ., ZLoofe S |ENG. VAN DATE2|23\%/REV. 0 SH. 2 OF 2

J



REVISION
9] DESIGN DETAIL
Issued for
. record.
TO PI-439A & Pi—439D
TO <«f F-1 f}
Sp— | TO PROTEUS
PM—_430A <« Ly [Fo2 == ™ & (P0440)
" F-3 -y e
_— L-1®
cr TO SAS MUX
CABINET A
(P0440)
.1 NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).
REF. DWGS.: A225384, A225323
REF. SKETCH: SAS - REF
. STATION. INDIAN POINT 2 A|MECH. PROGRAM CON _
TILE: SAS COMPUTER INTERFACE B ENG. /4 DATE EDISON EenG.
STM GEN C STM OUT 1 PRESS (PT-438A)|R [C& /|8l SKETCH
SKETCHEDBY: VICTOR S. D'AMORE ! |ENG. /77 DATEA/294 Forrem No. SAS - 50
S |ENG.VAY, DATE 2|23« REV. 0 SH. 1 OF 2

CHECKED BY: (! . Zo vt
"



REVISION

0]

iid for

Al

IMPEDANCE CALCULATION

PT-439A REACTOR PROTECTION CIRCUIT

M - 438A PM —-439A

PT-43%A TS/P43SA

PQ-439A TP/P439A |—{PC - 439 C/DI—

(REF. 10) (REF. 10)

Pl -43%A Pl -438D

AM— AA—

(REF. 11) 5§ OHMS 6 OHMS

’ /——10-50 MA
'|PM - 432A (REF. 5) d

-
|

| SAS PROTEUS |

I “WA— ‘l

| 100 HMS 100 OHMS |
________________ J -

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § + 5 = 210
ENGINEERING JUSTIFICATION:

THE PT - 439A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM - 439A (FOXBORO 86BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS). |

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. ,u///? DATE EDISON ENG.-
STM GEN C STM OUT 1 PRESS (PT -439A)|R | C& C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

e /
ENG. 777 DATE /23l GLETCHNO. SAS - 90

CHECKED BY.

Nnr<Ivor

ENG. VAN DATE 12[3] ¥ REV. 0 SH. 2 OF 2




REVISION

o]
Issued for
record.

DESIGN DETAIL

SP20

TO P-1 o I T l @ @ N i > TO(T:RO?:;E)US
FM-439E +—4—[P-2 |-~/ } Y

5 ! OO

L-4® &1

CT - 20 | TO SAS MUX

L —» CABINET B

- (FO446)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R09, POINTS 18 (POS.), 20 (NEG.), AND 21

(SHEELD).

REF. DWGS.. A225395, A225339
REF. SKETCH. SAS -REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN C STM OUT 2 FLOW (FT —439B)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: [ . 7.1

MECH. PBOGRAM
ENG. #/# DATE

ca 7
ENG. 7/ DATE/LL3/5v

CON '
EDISON ENG.
C&l SKETCH -

Nrr<vUvOo>

4

ENG. YA\ DATE 2|23 )%,

SKETCH NO. SAS - 91
REV.0 SH. 1 OF 2




REVISION

0
Issued for
record.

IMPEDANCE CALCULATION

FT-4398 REACTOR PROTECTION CIRCUIT

FT-4398B

TS/F4398

FM - 4398

(REF. 11)

|_{Fq-4398

FM —438L

TP/F439B

FM —-439E [—

FM.~ 438E

}-.‘“E’.f)__.

| PROTEUS !

| 100 OHMS |

! l 10 - 50 MA
| : ¥

{ |

| ss

| 100 OHMS | o0

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGNEERING JUSTIFICATION:

THE FT —439B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE MPLEMENTED HERE. FM —439E (FOXBORO 86BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACT OR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
AD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE

660 OHM LO

CALCULATION ABOVE DEMONSTRATES

THAT WITH THE ADDITION OF THE SAS INPUT (100

OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

STM GEN C STM OUT 2 FLOW (FT-439B

MECH. PROGRAM CON
ENG. 4//4 DATE EDISON ENG.
cad C&l SKETCH

SKETCHEDBY: VICTOR S.

D'AMORE

/
ENG. 777 DATE/ ‘/‘%% SKETCHNO. SAS - 91

Nnr-<Doo>

CHECKED BY:

K«\A

Tt

ENG.VARY DATE i2]3l/REV. 0 SH. 2 OF 2

J

=4



REVISION
o DESIGN DETAIL

issued for

record.

TO P1-439B & Pi-439F

sP6
TO F-5

_— - TO PROTEUS

PM—4398<" B F-6 A T T l + @‘ (P0441)

E=r Y 5U o O
F-8 |

LY-1H® @ .
cT-5 | TO SAS MUX

o » CABINET B

(P0441)

NOTE SAS SIGNAL DESTINATION. BTSCA 01R03, POINTS 18 (POS.), 20 (NEG.), AND 21 (SHIELD).

REF. DWGS.: A225384, A225338
REF. SKETCH: SAS - REF

STATION. INDIAN POINT 2__ A|MECH. PROGRAM CON

TIMLE. SAS COMPUTER INTERFACE P [ENG. //4 DATE EDISON ENG. |
. | STM GEN C STM OUT 2 PRESS (PT—438B)|R |C& __ . SKETCH

SKETGHEDBY: VICTOR S. D’AMORE V |ENG. 777 DATE//20 | SETCH NO. SAS =92

CHECKED BY: .., Zooti s |ENG. VAR DATE 12)23)3c/REV. 0 SH. 1 OF 2

J



REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

ET-4398 REACTOR PROTECTION CIRCUIT

PT -4368B

(REF. 11)

PM-439B

TOTAL IMPEDANCE (OHMS) = 100 +100 + § + 5=

ENGINEERING JUSTIFICATION:

THE PT -4398 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM —439B (FOXBORO 66BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

FM —-439B PM -438B
TS/P439B
L—1PQ - 4398 TP/P439B PC -419 B/E
(REF. 10) (REF. 10)
Pt -439B Pl —438F
$ OHMS 5 OHMS
/———10—50 MA
. (REF. 5) g
m T =
.  SAS PROTEUS |
—VW\- !
i 100 OHMS 100 OHMS
L jCT-5
210

SKETCHEDBY:. VICTOB S. D'AMQRE

cal
ENG. 77~ DATEA/a3/%

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE ENG. #)/4 DATE EDISON ENG.
STM GEN C STM OUT 2 PRESS (PT —4398) ‘ c&l SKETCH -

SKETCH NO. SAS —92

CHECKED BY:

&MM/

Nnr-<onouy

ENG. VA DATE2[23]|4¢REV. 0 SH. 2 OF 2

J




REVISION

0]
lssued for
record.

°

DESIGN DETAIL

;
o

0
3
.

100

LQ-437D

OHMS

(L0443)

TO SAS MUX
CABINET A

TPA. 437D

O

I 1_— _l
G-sFA-!
G-6F A

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

REF. DWG.: A225384
REF. SKETCH: SAS -~ REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN C WIDE RNG LVL (LT -437D)

SKETCHEDBY. VICTOR S. D’AMORE

Nnr-<mvor

MECH. PROGRAM

ENG. A//# DATE
cal
ENG. 777 DATE/A_/JJA’K

CON
EDISON mnG..
C&l SKETCH

ENG. VAT DATEI2 23\3(..

SKETCH NO. SAS-93
REV. 0. SH. 1 OF 2

CHECKED BY: L7~ 7.7 _



REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

LT -437D BEACTOR CONTROL_CIRCUIT

(REF. 3) (REF. 6)
TPA437D SAS
AMA/ AN
(REF. 12) 10 OHMS - 100 OHMS
LT-437D v 10-50 MA
(REF. 10) (REF. 13)
L1-437D
AV LQ- 437D
5 OHMS

TOTAL IMPEDANCE (OHMS) = 10 + 100 + 5 = 115

ENGINEERING JUSTIFICATION:

LT -437D IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. LT - 437D IS A FOXBORO MODEL 613 DM D/P CELL TRANSMITTER WHICH
PROVIDES A 10 -50 MA OUTPUT, WITH A 600 OHM LOAD (+10 -20 PERCENT). LQ-437D IS
A FOXBORO 610 - AR POWER SUPPLY, AND PROVIDES A 10 - 50 MA OUTPUT WITH AN OUTPUT
LOAD OF 600 OHMS (+10 —20 PERCENT). THE IMPEDANCE CALCULATION ABOVE DEMON -
STRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE
(115 OHMS), FALLS WITHIN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN C WIDE RNG LVL (LT —-437D)

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: ¢ _~ Zof

Nrr-<DoVU»

MECH. PROGRAM
ENG. //A DATE

C&l

CON
EDISON =nG.
C&l SKETCH ~

ENG77 DATE/x/23/%

ENG. VAR DATE 12)23) %

SKETCHNO. SAS -93
REV.OSH. 2 OF 2

=




REVISION

0]
Issued for
record.

DESIGN DETAIL

SP19
TO N — 10}—f—— : l ® (@1f——» TOPROTEUS
FM-443C «—+—|N-11} ——! ! ' (FO483)
T : AR O -l
L —4® &1
CT-19 } TO SAS MUX
L—» CABINET A
(F0463)
NOTE : SAS SIGNAL DESTINATION : BTSCA 01R13, POINTS 6 (POS.), 7 (NEG.),
AND 8 (SHIELD).
REF. DWGS.: A225395, A225324
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. /4 DATE EDISON ENG.
STM GEN D FW IN 1 FLOW (FT - 448A) 4 C8l SKETCH -

SKETCHEDBY. VICTOR S. D'AMORE

wr-<ijvor

cal
ENG /71 DATEMJ/.P&

ENG. VANDATE 12)23}%,

SKETCH NO. SAS - 94
REV.0 SH. 1 OF 2

CHECKED BY: fi~ Zrh
J




REVISION

0]
lssued for
record.

®

IMPEDANCE CALCULATION

ET-448A REACTOR PROTECTION CIRCUIT
FM — 448A FM — 448C
FT - 448A TS/F448A
FQ—448A TP/F448A1
BM-448C REACTOR CONTROL CIRCUIT
_FeF. §)
| PROTEUS |
1 wms:
| 100 OH
(REF. 11) | | 10-50 MA
I | / -
FM - 448C | ! <
] |
— VW, I
1 100 OHMS |
| ]
. Ccr-19
TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE FT - 448A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 448C (FOXBORO 86BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT
(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

CON
TILE SAS COMPUTER INTERFACE ENG. 4/ DATE EDISON ENG.

STM GEN D FW IN 1 FLOW (FT —448A) i C&l SKETCH ~

cal
SKETCHEDBY. VICTOR S. D'AMORE ENG.7/7 .DATE’*/“/«% SKETCHNO. SAS - 94

Nr-<lnou>

ENG.YAN\ DATE12)23%/REV. 0 SH. 2 OF 2

CHECKED BY: .-, Fovh—
- J




REVISION

o]

Issused for

_ird-,

DESIGN DETAIL

SP22

TO | P -7 —+——
FM-448E <«—-t—|(P-38 —j——l
P-9

|—-——-—-4

q©® 0O
"000

TO PROTEUS
(F0464)

TO SAS MUX

CABINET B
(F0464)

NOTE : SAS SIGNAL DESTINATION : BTSCA 01R07, POINTS 2 (POS.), 3 (NEG.), AND

4 (SHIELD).

REF. DWGS.: A226395, A225344
REF. SKETCH: SAS —-REF

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

STM GEN DFW IN 2 FLOW (FT —448B)

SKETCHEDBY. VICTOR S. ’AMORE

CHECKED BY: . k-

Nnr-<novTP

MECH. PROGRAM
ENG. 4/4 DATE

cal
ENG.~7~ DATE /z,/z_s[?c

CON
EDISON EnG.
C&l SKETCH

ENG. VAR DATE 12 )23 )%

SKETCH NO. SAS - 95
REV.0 SH. 1 OF 2

)




REVISION

o]

lssued for

b_a._'

IMPEDANCE CALCULATION

ET—-4488 REACTOR PROTECTION CIRCUIT

FM-448B

FT-4488 TS/F448B

FQ - 448B

FM - 448E

TP/F443B81

(REF. 11)

FM - 448E

TOTAL IMPEDANCE (OHMS) = 100 + 100

ENGINEERING JUSTIFICATION:

= 200

/——10—50 MA

THE FT —448B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 448E (FOXBORO 66BR —~ OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(650 OHMS).
STATION: INDIAN POINT 2 A |MECH. PROGRAM CON ]
TITLE: SAS COMPUTER INTERFACE P |ENG. /4 DATE EDISON ENG.
STM GEN D FW IN 2 FLOW (FT-4488) |R Ca / C&l SKETCH
SKETCHEDBY. VICTOR S. D'’AMORE V |ENG /A DATE//A3 /Pl SETCHNO. SAS - 95
S

CHECKED B8Y:

Koy Foole —

ENG. VAN DATE 12)23%,|REV. 0 SH. 2 OF 2

4




REVISION

0]
Issued for
record.

o

DESIGN DETAIL

TOL!1-447C
) SP10
o L-5 —F *
+«4d— |L-6 =<z l ____, TOPROTEUS
WM-447C | _ S l-dF-————C | ® @ | (L0462)
L8 ! o Ov—-
S ® O
CT-10 [ TO SAS MUX
, oc—L— CABINET B
(L0460)
NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0460 TO L0462, PENDING
IMPLEMENTATION OF REFERENCE MEMO ON A225382.

REF. DWGS.: A225382, A225349
REF. SKETCH: SAS — REF
REF. MEMO: CON - ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/86.

STATION: INDIAN POINT 2 A [MECH. PROGRAM N

TITLE: SAS COMPUTER INTERFACE g ENG. A///# DATE EDISON ENG..
STM GEN D NAR RNG 3 LVL (LT-447C) |R[C& '/ / C&l SKETCH

SKETCHEDBY: VICTOR S. D'AMORE ! |ENG. 7 DATE//2 3036  Sreren No. SAS —55

CHECKED BY. /- S |ENG. VAN DATE2)23[%¢|/REV. 0 SH. 1 OF 2

e




REVISION

0]
Issued for
record.

@

IMPEDANCE CALCULATION

LT -447C REACTOR PROTECTION CIRCUIT

LC ~447C/D

LC-447K

LT-447C

TSA447C

—{LQ-447C

TP/L447C

LM -447C

—

LM-447C REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 5)
SOLMS | 100 oS |
I 100 OHMS
(REF. 11) ! |
10-50 MA
i }
LM - 447C ! } & |
| ]
s
—WA\—
1100 OHMS | ]
Bor S T R

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § = 205
ENGINEERING JUSTIFICATION.

THE LT — 447C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. LM - 447C (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (205 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /'J‘/A DATE EDISON ENG.
STM GEN-D NAR RNG 3 LVL (LT -447C) c&l Cc&l SKETCH

ENG.77) DATE//13/pd

SKETCHEDBY. VICTOR

S. ’AMORE

CHECKED BY:

nr-<nyovor

ENG.VAN DATE2)23|%

SKETCHNO. SAS -98
REV.0 SH. 2 OF 2

T

foe el
J




REVISION

o]
Issued for
record.

DESIGN DETAIL

(SEENOTE 2)

.

TO
Z-4&Z-5

|
°))

OOOOOE
®O®O 6e

i
6

@6

TO PROTEUS
(L0461)

TO SAS MUX

v
TODB-5
POINTS 14 & 15

NOTE:

CABINET A
(L0461)

1. SAS SIGNAL DESTINATION: BTSCA 01R11, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).
2. DISTRIBUTIONBLOCK IS DESIGNATED FOR LABELING.

REF. DWGS.: A225359, A225385, A225384

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN D NAR RNG 2 LVL (LT - 447B)

SKETCHEDBY. VICTOR S. D'AMORE

nwr<nvoo»

MECH. PROGRAM
ENG. /g//r DATE

cal

CON ]
EDISON enc.
C&l SKETCH

ENG. 727 DATE//23/%

ENG. VA DATE 12)23} ]

SKETCH NO. SAS - 97
REV.0 SH. 1 OF 2

CHECKED BY:  Al. . LF
J




REVISION

o] IMPEDANCE CALCUILATION
Issued for '
i—~' 2rd: LT - 4478 REACTOR PROTECTION CIRCUIT
. ' ’ LC — 447 EFF LM — 4478
LT - 4478 TSn4478 |
LQ—447B TP/L4478 |

LM - 447F TPAL4478
LM - 4478
LC - 447M L1-4478B
LM=447F CIRCUIT (Z EQUIV.)
4
® cer.2) _FEH
FR-447 | PROTEUS |
' o | 100 Oms |
11 200 OHMS
(REF- 1) . { ! 1050 mA
LM - 447F | { )
| !
1
[ SAS {
100 OriMs |
199 OHVS | er-s

TOTAL IMPEDANCE (OHMS) = 200 + 100 + 100 = 400
ENGINEERING JUSTIFICATION:

THE LT -447B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL
CANNOT BE MPLEMENTED HERE. LM -447B IS A FOXBORO 66BR — OH ISCLATOR, AND SERVES
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.
LM — 447F (FOXBORO 66BR - OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN
DRIVE A LOAD UP TO A 680 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.
THE MPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (400 OHMS), FALLS WITHIN THE LOAD LIMIT

(660 OHMS).
STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /V/A DATE EDISON ENG. -
STM GEN D NAR RNG 2 LVL (LT —447B) cal

/sy |—CBL SKETCH
ENG. 777 DATE//23/5 [ SUETCHNO. SAS - 97

SKETCHEDBY. VICTOR S. D'AMQRE
ENG. VAR DATE |2}ra]g.|REV. 0 SH. 2 OF 2

Nnr-<IT70>

CHECKED BY: ,44,7 pr /B



REVISION

0]
lssued for
record.

DB-5

DESIGN DETAIL

(SHIELD).

REF. DWGS.: A225385, A225374
REF. SKETCH: SAS — REF.

TO Li-447A
——>TO LM - 447A
|
|
SP6 ,
l . TO PROTEUS
} ® @ —>  (L0460)
41
}Jl @ O
' 1® &1
CT-6 ! TO SAS MUX
i » CABINET B
(L0462)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 14 (POS.), 15 (NEG), AND 16

2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0462 TO L0460,
PENDING IMPLEMENTATION OF REFERENCE MEMO ON DRAWING A225385.

REF. MEMO: CON - ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/86

STATICON: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN D NAR RNG 1 LVL (LT -447A)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: & ., ok

nr-r<inouo»

MECH. PROGRAM
ENG. 4//4 DATE

ca 7/
ENG.7 /7 DATE 7/7/74

CON
EDISON EnG.
C&l SKETCH

ENG.VA Y DATE H-17- 47

SKETCH NO. SAS —- 98
REV.0 SH.1 OF 2

J




REVISION

ssued for

iIMPEDANCE CALCULATION

IMPEDANGUE L AR, 022 s

LT —447A BEACTOR PROTECTION CIRCUIT

LM—447A LC-447G

‘ LT -447A TSL447A

LQ-447A TP/L447A LC -447A/B ‘-‘

LM — 447A REACTOR CONTROL CIBCUIT (Z EQUIV.)

(REF. 10) (REF. 3)
Li-447A TPA447A
“AAA— —AM—
(REF. 11) 5 OHMS 10 OHMS
———10-50 MA
LM - 447A (REF. 5) _ </
. | o T -
1 _
| SAS PROTEUS |
L AAM— —AA—
| 100 OHMS 100 OHMS |

TOTAL IMPEDANCE (OHMS) = 5 + 10 + 100 + 100 + 215

THE LT - 447A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE MPLEMENTED HERE. LM - 447A (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR GONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
560 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE

CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD uMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

) CON
TITLE SAS COMPUTER INTERFACE ENG. 47/ DATE EDISON ENG.

STM GEN D NAR RNG 1 LVL (LT - 447A) c&l SKETCH

ca /
SKETCHEDBY. VICTOR S. D'AMORE ENG-//Y _DATE troly SKETCHNO. SAS — 98

Nr-<DVI>

CHECKED BY: %_M._ ENG.VAN DATE h.1) 47|/ REV. 0 SH. 2 OF 2



REVISION

0]
lssued for
record.

DESIGN DETAJL

TO N-7 —f+— T ®
FM-449F <« —t—|N-8 j#——l ! O
N-9 I 1e

cT

NOTE: SAS SIGNAL DESTINATION BTSCA 01R04, PO

(SHIELD).

REF. DWGS.: A225395, A225324
REF. SKETCH: SAS - REF

TO PROTEUS
(F0465)

TO SAS MUX

CABINET A
(F0465)

INTS 19 (POS.), 20 (NEG.), AND 21

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN D STM OUT 1 FLOW (FT —449A)

SKETCHEDBY. VICTOR S. D'AMORE

Owr-<nyoo>»

MECH. PROGRAM

ENG. 4//# DATE
ca /.
ENG. 777 DATE/%J/P(

CON -
EDISON EnG.
C&l SKETCH

ENG. VAYy DATE 12233,

SKETCH NO. SAS - 99
REV.0 SH. 1 OF 2

7

CHECKED BY: & 7 /_
J




REVISION

o]

_|lssued for
record.

IMPEDANCE CALCULATION

ET-449A REACTOR PROTECTION CIRCUIT

FT-449A TS/F449A

M - 449K

M — 449A

FQ - 449A TP/F449A1

FM - 449F (—

(REF. 11) 100 OHMS

FM - 449F

SAS

10-50 MA

—— — e ————

MA—
100 OHMS

(Pl I CT-18

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

~ ENGINEERING JUSTIFICATION:

THE FT—448A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 449F (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE

CALCULATION ABOVE DEMONSTRATES THAT WITH THE
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS

(660 OHMS).

ADDITION OF THE SAS INPUT (100
WITHIN THE ALLOWABLE LOAD LIMIT

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN D STM OUT 1 FLOW (FT - 448A)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: V. £ 7 _

nr<invoor

MECH. PROGRAM
ENG. A/4 DATE

CON -
EDISON enc.

cal
ENG7 /] DATE /L/zslfé

C&l SKETCH

ENG. VAN, DATE 273y

SKETCHNO. SAS -3¢
REV.0 SH. 2 OF 2

)




REVISION

0]

record.

Issued for

DESIGN DETAIL

TO P1-449A & PI—-443D

L TO PROTEUS
™ @ (PO460)
! -
Utle
cT TO SAS MUX
» CABINET A
(P0460).

(3

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWGS.: A225385, A225323
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM

CON
TITLE: SAS COMPUTER INTERFACE ENG. [V/LL DATE EDISON enG.

STM GEN D STM OUT 1 PRESS (PT -449A)

cal
sl _7, A DATE: L/l 3 /y/ C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE SKETCH NO. SAS -100

"CHECKED BY: [/,

Nnr-<o0V0>

ENG. VAN DATE 2235/ REV. 0 SH. 1 OF 2

A I



REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

PT-449A REACTOR PROTECTION CIRCUIT

FM - 449A PM — 4494
PT - 449A TS/P449A
— PQ - 449A TP/P449A PC - 439 C/Di—
PM - 449A REACTOR _CONTROL CIRCUIT
(REF. 10) (REF. 10)
Pl - 449A Pl-449D
M M-
(REF. 11) 5 OHMS 5 OHMS fo 50 MA
PM — 449A (REF. 5) &
———————————————— b |
|
| SAS PROTEUS |
—VW\, AA—
| 100 OHMS 100 OHMS |
! 1CT-7

TOTAL IMPEDANCE (OHMS) = 100 + 100 + § + § = 210

ENGINEERING JUSTIFICATION:

THE PT -449A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM — 449A (FOXBORO 66BR - OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION CF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATICN: INDIAN POINT 2

TILE SAS COMPUTER INTERFACE

STM GEN D STM OUT 1 PRESS (PT —449A

SKETCHEDBY. WICTOR S. D;AMORE

CHECKED BY: 7,

nrr<ivo>

MECH. PROGRAM
ENG. #//4 DATE

CON .
EDISON EnG.

ca /l/ﬁ/ﬂ C&l SKETCH

ENG. 777 DATE

SKETCHNO. SAS - 100

ENG. VAN DATE2|23/%{REV. 0 SH. 2 OF 2

.




REVISION

0]
Issued for
record.

DESIGN DETAIL

TO P-10—f—
FM —449E < — —P—11:y——1

P-12

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 10 (POS.),

(SHIELD).

REF. DWGS.. A225395, A225344
REF. SKETCH: SAS - REF

SP23
1 y _ TO PROTEUS
U ® @ J " (F0466)
o O -
H® ®f—
CT-23 ! TO SAS MUX
L —» CABINET B
(F0466)

11 (NEG.), AND 12

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. #)/4 DATE EDISON EnG.
STM GEN D STM OUT 2 FLOW (FT — 449B)|R | C&l C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

CHECKED BY: /
-

4
ENG.7/7 DATE. 13/;04

wr-<dmuur

ENG.VAN DATE |2)23) %t

SKETCH NO. SAS - 101
REV.0 SH. 1 OF 2

o




REVISION

o]

lssued for

' record.

IMPEDANCE CALCULATION

ET-4498 REACTOR PROTECTION CIRCUIT
FM = 449L FM-4498
FT — 4498 TS/F4498
— FQ — 4498 TP/F449B1 FM - 449E —

FM-449E REACTOR CONTROL CIRCUIT

_®ES)

| PROTEUS |

i AAN ;
(REF. 11) } 100 ORMS : 10 - 50 MA
FM — 449E } ! %

| |

| |

Dyl

| I

100 OHMS | r_23

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200
ENGINEERING JUSTIFICATION:

THE FT - 4498 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. FM - 449E (FOXBORO 86BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(680 OHMS).

STATION: INDIAN POINT 2

SKETCHEDBY. VICTOR S. D’AMORE

A |MECH. PROGRAM CON .
TITLE: SAS COMPUTER INTERFACE . g ENG. #/4 DATE EDISON EnG.
STM GEN D STM OUT 2 FLOW (FT —449B) e ca !/ C&l SKETCH

L

S

ENG 7] DATE2A NI irrciino, sas =101

ENG. VA DATE 12)23|4|REV. 0 SH. 2 OF 2

T

CHECKED BY: X, otk
u B




REVISION

0]
lssuad for
record.

TO

DESIGN DETAIL

TO Pi—449B & Pi-—449F

P-7
PM-449B<t-- |P-8
L_ip-9

s
l J TO PROTEUS
» @ "  (P0461)
O Ot
e ot~
cT-8 | TO SAS MUX
I » CABINET B
(P0481)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWGS.: A225385, A225343

REF. SKETCH: SAS - REF

STATION: _INDIAN POINT 2 A[MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE P|ENG. 4/p DATE EDISON enG.
STM GEN D STM OUT 2 PRESS (PT-449B)(R (C& ° / C&l SKETCH
SKETCHEDBY: VICTOR S. D'AMORE ¥ [ENGT7 /7 DATE/ /276 SKETCH NO. SAS - 102
CHECKED BY: A, ook S |ENG.VAY DATE 12)22)«REV. 0 SH. 1 OF 2

i,




REVISION

0]
Issued for
record.

IMPEDANCE CAI CULATION

PTr-4498 REACTOR PROTECTION CIRCUIT

FM - 4498 PM - 449B

PT - 4498 TS/P4498B

L PQ - 449B TP/P449B PC - 429 A/CH

PM 4498 REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 10)

P1-4498B Pl - 448F

ANV AN~

(REF. 11) 5 OHMS 5 OHMS

' .
| SAS PROTEUS |
L AMA—]
| 100 OHMS 100 OHMS |

TOTAL IMPEDANGE (OHMS) = 100 + 100 + § + 5 = 210

ENGINEERING JUSTIFICATION:

10-50 MA
PM -4498 (REF. 5) & _

THE PT - 448B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT
CANNOT BE IMPLEMENTED HERE. PM - 449B (FOXBORO 66BR — OH) ISOLATES THE REACTOR
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT

(660 OHMS).

STATION: INDIAN POINT 2 MECH. PROGRAM

TINLE: SAS COMPUTER INTERFACE

ENG. A{/ﬁ DATE

STM GEN D STM OUT 2 PRESS (PT-449B)R | C&l

ENG.—7/7 DATE /LAJ /ZJ

CON
EDISON ENG.
C&l SKETCH

nr-<DUVU>

SKETCHEDBY. VICTOR S. ’AMORE
CHECKED BY: /. . |

ENG.NAN  DATE 1223 %,

SKETCHNO. SAS -102
REV.0 SH. 2 OF 2

[4




REVISION

0] _
issued for
record. -

Ay

l,_._._.

- ———

————F

&
G10

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R04, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

REF. DWG.: A225384
REF. SKETCH: SAS ~REF

. 100
CHMS
-@—
LQ-447D

(L0463)

TO SAS MUX
CABINET A

STATION:

INDIAN POINT 2

TIMLE: SAS COMPUTER INTERFACE

STM GEN D WIDE RNG LVL (LT —447D)

SKETCHEDBY: VICTOR S. D’AMORE

nrr<Inovo»r

MECH. PROGRAM
ENG. //4 DATE

ca
ENG. 7/ DATE/. z;,/y(

CON
EDISON EnG.
C&l SKETCH -

ENG. VAL, DATER2)23\%0

SKETCH NO. SAS -103
REV.0 SH. 1 OF 2

CHECKED BY: . Tty -
r v



REVISION

0]

record.

IMPEDANCE CALCULATION

LT =447D REACTOR CONTROL CIRCUIT

lssued for

(REF. 3) (REF. 6)
TPAL447D SAS
AN
(REF. 12) 10 OHMS 100 O0HMS
' 10— 50 MA
LT - 447D ¥V
(REF. 10) (REF. 13)
U—447D
NN LQ-447D
5 OHMS

TOTAL IMPEDANCE (OHMS) = 10 + 100 + 5 = 115

ENGINFERING JUSTIFICATION:

LT -447D IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE
IMPLEMENTED HERE. LT - 447D IS A FOXBORO MODEL 613 DM D/P CELL TRANSMITTER WHICH
PROVIDES A 10 -50 MA OUTPUT, WITH A 600 OHM LOAD (+10 - 20 PERCENT). LQ-447D IS
A FOXBORO 610 - AR POWER SUPPLY, AND PROVIDES A 10— 50 MA OUTPUT WITH AN OUTPUT
LOAD OF 600 OHMS (+10 - 20 PERCENT). THE IMPEDANCE CALCULATION ABOVE DEMON —
STRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE
(115 OHMS), FALLS WITHIN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).

STATION. INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

STM GEN D WIDE RNG LVL (LT = 447D)

SKETCHEDBY. VICTOR S. D’AMORE

Nr<loo»

MECH, PROGRAM

ENG. 1/J DATE
ca  ‘

CON
EDISON =nG.
C&l SKETCH

ENG 7™M DATE/L/u[q;

ENG.VAN DATE2]23]%d

SKETCHNO. SAS-103
REV. SH. 2 OF 2

L

CHECKED BY: (' T.fz-




REVISION

0]
Issued for
record.

&>
®

DESIGN DETAIL

® ~
R 1 y TO PROTEUS
@_9/ B | — ® G " (T0400)
® | o Ot—p---
S r® O —
3 ) Cr-1 i TO SAS MUX
4 » CABINET A
1D L 'RL2 (T0400)
| — |
N-7 | N-8 |
(R)—

NS

REF. DWG. : A225399, A225313
REF. SKETCH: SAS - REF -

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R15, POINTS 31 (POS.), 32 (NEG.), AND 33 (SHIELD).

STATION:

INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

TAVG LOOP 21 (TM-412N)

SKETCHEDBY. VICTOR S. D'AMORE

Nr<nvuvo>

MECH. PROGRAM
[ENG_ A//} DATE

‘E:S‘G.'/—'—M DATE/A/;J /9(

CON .
EDISON EenG.
C&l SKETCH

ENG. VAR DATE|2}0al%.

SKETCHNO. SAS -104
REV.0 SH. 1 OF 2

CHECKED BY. A, Lrf
- d



REVISION
0] IMPEDANCE CALCULATION
lssued for
record. |
‘ IM=-412R REACTOR PROTECTION CIRCUIT
TP/T 412R T™-412C TM-412B
T™™-412R
T™ -412D TC —412 B/O|
IM-412C REACTOR CONTROL CIRCUIT
TP/T 412C T/412A Ti1-412C
™ -412C
TM - 412N TC-412A
IM-412N CIRCUIT (Z EQUIV.)
! PROTEUS |
100 orms |
MS 10-50 MA
|
: T
-4 |
™ - 412N | | TOTAL IMPEDANCE (OHMS) = 100 + 100
I SAS : = 200
I
? 100“%3 |
________ ler-1
ENGINEERING JUSTIFICATION:
TM-412R (FOXBORO 66R EA) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
INPUT CANNOT BE IMPLEMENTED HERE. TM -412C (FOXBORO 86BR — OH) SERVES TO ISOLATE
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. TM - 412N
SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF DRIVING A 660 OHM
LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA —
TION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE
TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).
NOTE: TM- 412N (FOXBORO 66 BR - OH).
- STATION: INDIAN POINT 2 A [MECH. PROGRAM CON
. TILE: SAS COMPUTER INTERFACE P |ENG. A/A_DATE EDISON ENG.’
TAVG LOOP 21 (TM-412N) Ric&d / /) /oS8 SKETCH
SKETCHEDBY. VICTOR S. DJAMORE \{ ENG. 7 /7 DATE/*/13/7% SKETCH NO. SAS - 104
CHECKED BY: (0 Jocof — S |ENG.VAY\ DATE \2)23\& REV.0 SH. 2 OF 2

N,



REVISION

0]
fssued for
record.

DESIGN DETAIL

S
®

D

1

RL1

N | RL2

|
|
|
N-9

TO DVB-‘I L

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R1s,

REF. DWG. : A225399, A225333
REF. SKETCH: SAS ~ REF

SP2
——
J o = TO PROTEUS
; I T (T0420)
| o OF -
i
e T® G-~
|
CT-2 i TO SAS MUX
! » CABINET A
(T0420)

POINTS 27 (POS.), 28 (NEG.), AND 28 (SHIELD).

STATION: INDIAN POINT 2 MECH. OGRAM
TITLE: SAS COMPUTER INTERFACE ENG. /A DATE
TAVG LOOP 22 (TM - 422N) C&i

SKETCHEDBY. VICTOR S. D'AMORE

uvr<n-youop

ENG. 777 DATE /2/3/46

CON -
EDISON Eenc.
C&l SKETCH

ENG.VAYN DATE 12]23] ¢,

SKETCHNO. SAS - 105
REV.0 SH. 1 OF 2

CHECKED BY: 2, ZJ.
U




REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

M -422R REACTOR PROTECTION CIRCUIT

TPT422R TM - 422C ™ - 4228
T™-422R

T™ - 422D TC - 422 B/G;

IM-422C REACTOR CONTROL CIRCUIT

TP/T 422C TM - 422N TC-422A
T™ -422C

T/412A N -422€

IM-—422N CIRCUIT (Z EQUIV.)

T T

| PROTEUS |

T AN, ;

100 OHMS | 10-50 MA
1
| T
-4 |

T™M - 422N | | TOTAL IMPEDANCE (OHMS) = 100 + 100

| SAS ! = 200

| 100’\9{4\’MS i

e CcT-2
ENGINEERING JUSTIFICATION:

TM—422R (FOXBORO 66R EA) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
INPUT CANNOT BE IMPLEMENTED HERE. TM - 422C (FOXBORO 66BR — OH) SERVES TO ISOLATE
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. TM —422N
SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF DRIVING A 660 OHM
LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA -
TION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE
TOTAL MPEDANCE (200 OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).
NOTE : TM-422N (FOXBORO 66 BR - OH)

STATION:

INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. A{/A' DATE

TAVG LOOP 22 (TM —422N)

SKETCHEDBY. VICTOR S. DAMORE

CHECKED 8Y:

Nrr<070>

cal

ENG.//7 DATE ,,,4 3/50’

CON ]
EDISON EngG.
C&l _SKETCH

ENG. VAR, DATE 12)23%d

SKETCH NO. SAS -105
REV.0 SH. 2 OF 2

7

For Tl
J




REVISION

0]
Issued for
record.

DESIGN DETAIL

D

o]

TO PROTEUS

v
TODB-2

Co————
®
©

’_—.__l

" (T0440)

TO SAS MUX

» CABINET A
(T0440)

NOTE SAS SIGNAL DESTINATION. BTSCA 01R17, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWG. : A225399, A225353
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

TAVG LOOP 23 (TM -432N)

SKETCHEDBY. VICTOR S. D'AMORE

Nnr<Ivo>

MECH. OGRAM
ENG. 4//4 DATE

ca 7

CON
EDISON ENaG:
C&l SKETCH

ENG. 7/7 DATE/. /1 3&

SKETCHNO. SAS -106
REV.0 SH. 1 OF 2

CHECKED BY: [/ - £ 4
)
/4

ENG.VA Y DATE 12234,




REVISION

0]
lssued for
record.

IMPEDANCE CALCULATION

TM-4328 REACTOR PROTECTION CIRCUIT
TP/ 432R TM - 432C T™M - 432B
TM - 432R
TM - 432D TG — 432 B/O
M -432C REACTOR CONTROL CIRCUIT
TP/T 432C T/4128 T 1-432C
TM - 432C
TM 432N TC-432A
IM—-432N CIRCUIT (Z EQUIV.)
PROTEUS |
AAA- :
100 OHMS | 10-50 MA
’ Ly
T™ — 432N f
| TOTAL IMPEDANCE (OHMS) = 100 + 100
SAS ! ' = 200
|
100'\6\{4\'&13 '
________ Ler-3
ENGINEERING JUSTIFICATION:

TM-432R (FOXBORO 66R EA) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS
INPUT CANNOT BE IMPLEMENTED HERE. TM - 432C (FOXBORO 668BR - OH) SERVES TO ISOLATE
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. TM-432N
SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF DRIVING A 660 OHM
LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA -
TION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE

TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).
NOTE : TM -432N (FOXBORO 66 BR — OH).

STATION:

INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. /A DATE

TAVG LOOP 23 (TM -432N)

SKETCHEDBY: VICTOR S. D’AMORE

ca&d

ENG. 7 DATE /Q/L 3/;;

CHECKED BY:

Lo

Tor-<dovo>»

ENG 2 |23¥5DATE

CON )
EDISON ENnG:
C&l SKETCH
SKETCH NO. SAS - 106
REV. 0 SH. 2 OF 2




REVISION

0]
Issued for
record.

DESIGN DETAIL

D

TO DB -2

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R18, POINTS 2 (POS.),

REF. DWG.: A225398, A226368
REF. SKETCH: SAS - REF

SP4
1 l TO PROTEUS
T T® ¢ T (T0460)
i SORERC S T
{
“rrr® S+ ——+
|
Cr-4 i TO SAS MUX
L~ » CABINET A
(T0460)

3 (NEG.), AND 4 (SHIELD).

LSTATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. /;//,4, DATE

TAVG LOOP 24 (TM - 442N)

SKETCHEDBY. VICTOR S. D'’AMORE -

wr<m dyuyo»

ca

CON -
EDISON enG.
C&l SKETCH

ENG.777 _ DATE //s3/

SKETCHNO. SAS-107

ENG. VAN DATE 1234 |REV. 0 SH. 1 OF 2

T

CHECKED BY: &, . Lo,
J




REVISION

o]
Issued for
record.

IMPEDANCE CAILCULATION

TM-442R REACTOR PROTECTION CIRCUIT

TP/T 442R TM - 442C T™ - 4428
T™ - 442R
T™ — 442D TC — 442 B/O
TPIT 442C T™ - 442N TC - 442A
T™ - 442C
® ' T/4128 T 1-442¢C
| PROTEUS |
; y 0’\/\/\, :
100 OHMS | 10-50 MA
|
| A
- |
TM - 442N g | TOTAL IMPEDANGE (OHMS) = 100 + 100
| SAS ! = 200
T 4"A%" }
| 100 OHMS |

ENG. 7/ DATE/%JAOJ

SKETCHEDBY: VICTOR S. D’AMQRE SKETCH NO. SAS -107

STATION: INDIAN POINT 2 A |MECH. PROGRAM - CON -
TITLE: SAS COMPUTER INTERFACGE f,’ ENG. A,!//? DATE EDISON Eng.
TAVG LOOP 24 (TM — 442N) 5 ca C&l SKETCH
L
s

CHECKED BY: ENG. VAN DATE 12)23|4JREV. 0 SH. 2 OF 2

Ky Tt



REVISION

0]
Issusd for
record.

o

TO

4

TO

FT-640 | IE

DESIGN DETAIL

TP/F640

e
=)
i

{ .
\ O——@ e |

TO Fl1- 640
TO FQ - 640

SP6

@\:::; i @® @& © T?O%EE;JS
®© Do | e o
@ Ly—-® & _
@ O cT-8 TO SAS MUX
3 CABINET B
.®__1__@ (F0626)

(SHIELD).

REF. DWG.: A225436
REF. SKETCH: SAS - REF

NOTE: SAS SlGNALDESTNATION: BTSCA 01R01, POINTS 23 (POS.), 24 (NEG.), AND 25

STATION:

INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. 7ROGRAM

RHR LOOP FLOW (FT - 640)

CON
ENG. 44 DATE EDISON ena.

SKETCHEDBY. VICTOR S. D'AMORE

cal’ ‘/ / C&l SKETCH
ENG. //7 DATEA/ 23301 Sl ETen NO. SAS - 108

CHECKED BY: ¢,

Nnr<uouvy

ENG.VA &\ DATE \1123\3 REV.0 SH. 1 OF 2

f




REVISION

o]

issued for

| record.

IMPEDANCE CALCULATION

ET—640 REACTOR CONTROL CIRCUIT (Z EQUIV.)

(REF. 3) {REF. 10) (REF. 13)
TP/F640 Fl-640
A AN FQ - 840
(REF. 15) 10 OHMS 5 OHMS :
FT — 840 (REF. 5)
If" ______________ i
| PROTEUS  SAS |
: AA—] =
: 100 OHMS 100 OHMS : ——10-50 MA

TOTAL IMPEDANGE (OHMS) = 10 + 5 + 100 + 100 215

ENGINEERING JUSTIFICATION:

THE FT - 640 CIRCUIT IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS
INPUT CAN BE IMPLEMENTED HERE. FQ - 640 (FOXBORO 610 AR) PROVIDES A 1050 MA
OUTPUT AT 80 VDC NOMINAL, AND CAN DRIVE A LOAD OF 600 OHMS (+10% -20%). THE
IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS
INPUT (100 OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE LOAD LIMIT
(600 OHMS, +10% —20%).

THE RHR LOOP FLOW CHANNEL IS A CATEGORY 2 CHANNEL. AN ISOLATOR WILL BE PROVIDED
TO SEPARATE THE PROTEUS AND SAS COMPUTER INPUTS FROM THE CATEGORY 2 PORTION
OF THE LOOP.

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. #/A DATE EDISON ENG.
RHR LOOP FLOW (FT — 640) cal C&l SKETCH

' SKETCHEDBY. VICTOR 8. D’AMORE

ENG.7/M DATE"’A‘/J' SKETCHNO. SAS-108

Nr-<nUVOR

CHECKED BY:  Zmcl/ .

| ENG.VANDATE /4 /77| REV. 0 SH. 2 OF 2




REVISION

o] DESIGN DFETAIL
lssusd for
record.

DB-¢6

TO TM-636 <— I i

r———

._3] __ . TO TP/T636
_@ @;Tr__ﬁj-» TO TR - 636
_‘

|
|
]
= _ —J

SP7
. TO PROTEUS
t s i - (T0630)
o OH-4-d
1® &-f-7 -
CT-7 } TO SAS MUX

REF. DWG.: A225436
REF. SKETCH: SAS - REF

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 6 (POS.),

v —* CABINET B

(T0630)

7 (NEG.). AND 8 (SHIELD).

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INT| ERFACE

MECH. PROGRAM
ENG. A/ DATE

RESID HX IN LOOP HDR TEMP (TE - 636)

SKETCHEDBY: VICTOR S. P'AMORE

ca 7
ENG. 7 DATE/+/s3/ss

CON -
EDISON enc.
C&l SKETCH

wr-<imuor

ENG. VAN DATE 2|21l ¢

SKETCH NO. SAS - 109
REV.0 SH. 1 OF 2

CHECKED BY: F ~. 74—



REVISION

0]
Issued for
record.

IMPEDANCE CALCULATION

TE - 636 REACTOR CONTROL CIRCUIT (Z EQUIV)

10-50 MA
[0

(REF. 3) (REF. 2)
TP/T636 TR - 638
4%’ AW,
(REF. 16) 10 OHMS 200 OHMS
TE - 636 T™ - 636 (REF. 5)
e — ,
| SAS PROTEUS |
—AAN, AMA *
! 100 OHMS 100 OHMS |
| cT-7 |

TOTAL IMPDEDANCE (OHMS) = 10 + 200 + 100 + 100 + = 410

ENGINEERING JUSTIFICATION:

THE TE - 636 CIRCUIT IS PART OF THE REACTOR

INPUT CAN BE IMPLEMENTED HERE. TM - 636 (FOXBORO 894AR R/

CONTROL SYSTEM. THEREFORE, THE SAS

CONVERTER) HAS AN

OUTPUT RATING OF 10 -50 MA DC INTO 100 TO 700 OHMS. THE IMPEDANCE CALCULATION
ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE

TOTAL IMPEDANCE (410 OHMS) FALLS WITHIN

THE LOAD LIMIT (700 OHMS).

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACGE E |ENG. A/A DATE EDISON eng.
RESID HX IN LOOP HDR TEMP (TE-636) |R |C& / C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE V |ENG. 727 DATE ru/a3/% SKETCHNO. SAS- 109
CHECKED BY: /7 — Forle — S |ENG.VAY DATE 12)23\3'\, REV.0 SH. 2 OF 2

J




REVISION

0]

Issued for
record.

DESIGN DETAIL

TO TP/T639 * ﬁ“—, N
i——‘l—\:@_@ ' - j —:

Fal

TO TR-636 *+—
|
L—l

4 )-——=x\
TO TM - 639
N\ -
6 19
@&:ﬂ“}
DB-6
SP8
l _ TO PROTEUS
T @ @ v (T0627)
! o o7
‘ +T&® G&r !
cT-8 | TO SAS MUX
g——> CABINET B
(T0627)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: A225436
REF. SKETCH: SAS —REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

MECH. PROGRAM

RESID HX OUT LOOP HDR TEMP (TE - 639)

SKETCHEDBY. VICTOR S. DAMORE

ENG. y///f DATE
cal
ENG777 DATE/+/i3/fx

CON .
EDISON EnG.
C&l SKETCH

Nr-<unooy

ENG. VAN DATE |2}oa)%.

SKETCHNQC. SAS-110
REV.0 SH. 1 OF 2

CHECKED BY: vy Foole—
U




REVISION

0] )
Issued for
record.

IMPEDANCE CALCULATION

JE-639 REACTOR CONTROL CIRCUIT (Z EQUIV)

(REF. 3) (REF. 2)
TP/T639 TR -636
AV M
(REF. 16) 10 OHMS 200 OHMS
10-50 MA
TE - 639 TM — 639 (REF. 5) @

[T T T e e |
! sas PROTEUS |
—AAA, ’
1 100 OHMS 100 OHMS |
] CcT-8 |

TOTAL IMPEDANCE (OHMS) = 10 + 200 + 100 + 100 = 410

ENGINEERING JUSTIFICATION:

THE TE - 639 CIRCUIT IS PART OF THE REACTOR CONTROL SYSTEM. THEREFORE,THE SAS
INPUT CAN BE IMPLEMENTED HERE. TM - 639 (FOXBORO 894AR R/l CONVERTER) HAS AN
OUTPUT RATING OF 10 - 50 MA DC INTO 100 TO 700 OHMS. THE IMPEDANCE CALCULATION
ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS),

THE TOTAL IMPEDANCE (410 OHMS) FALLS WITHIN THE LOAD LIMIT (700 OHMS).

THE RESIDUAL HX OUT LOOP HDR TEMP IS A CATEGORY 2 CHANNEL. AN ISOLATOR WILL BE
PROVIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE CATEGORY 2
PORTION OF THE CHANNEL.

STATION: INDIAN POINT 2 A |MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE g ENG. ¥V/A DATE EDISON ENG.
RESID HX OUT LOOP HDR TEMP (TE - 639) (R | C& C& SKETCH
SKETCHEDBY: VICTOR S. D'AMORE Y |ENGTH DATE/o 13 /i S reninG, SAS 110
CHECKED BY: £ mCy/ S |ENG. A\ DATE/o/;2 /sREV. 0 SH. 2 OF 2




REVISION
o] DESIGN DETAIL

Issued for
record.

TEST DISPLAY MODULE

T T e e e e e - o ——— e b |
: |
! H LOW |
' A |
! — |
Yy
ERION I NeRINaRIEON N
' j
RO IR OREn
! ]
! j
| A, |
e e e e ._._._.__.1_ __________
(REF- ) f' = Pﬂg?’EUS
! (T6058)
l J16
S —
C10AA
, | ——Q)——{D—l |
TO SAS MUX * -
CABINET A _ _LL l
(T6058) - ®&-—-B1~~-!

. (REF. 18)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08. POINTS 14 (POS.), 15 (NEG.), AND 186 (SHIELD).

ENGINEERING JUSTIFICATION:

THE TSAT METER AND ASSOCIATED INPUTS, ARE NON SAFETY RELATED. THE SAS INPUT CAN
THEREFORE BE IMPLEMENTED WITHOUT AN ISOLATION DEVICE. PAGE 16 OF THE BABCOCK &
WILCOX TECH MANUAL. (REF. 4), STATES THAT AN ANALOG OUTPUT ON THE BACK PANEL
PROVIDES 2-10 VDC FOR TSAT MARGIN.

REF. DWG.: A208363
REF. SKETCH: SAS - REF

MECH. OGR.;\M CON
ENG. //4 DATE EDISON ENG.

o STATION: INDIAN POINT 2
q TITLE. SAS COMPUTER INTERFACE

SAT TEMP MARGIN (T - SAT)

c&a C&l SKETCH
ENG7/'7 DATE #/+5/p7 SKETCH NO. SAS - 111

ENG.VAYNY, DATE 4-20-4~H REV. 0 SH. 1 OF 1

SKETCHEDBY. VICTOR S. D'AMORE
CHECKED BY: L%,

nwr<mvo»

U



REVISION

0]
issued for
record.

coiparated
FE|—860018
Ramsion 0.

DESIGN DETAIL

15K

« o8 A 195 >
T0 TOPROTEUS
LY-1311E_ 17 15K 18 _ (L6066)
(Jv INPUT
CARD
NCI 1
0424
LD/1311B
LN TBGG
15K —001—
o4 AWV 28 5 o U 1+
04—001—-2
- 2 -
15K
L o 26 27 o 3
INPUT
CARD
NCI 1
0424

—— TO SAS MUX

CABINET A
(L6066)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWG.: B228125, W 1D421100 SH. 2
REF. DOCUMENT: IPP 171, RVLIS MANUAL, FIG. 5-9°

REF. SIKETCH: SAS — REF
REF. UDC: FEI-3860018 REV. 0

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

b TILE SAS COMPUTER INTERFACE PIENG. /g DATE EDISON ena:
REACTOR VESSEL LEVEL NR (LT -1311) rica "’ / C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE V|ENG7/7 DATE Y17/57 SKETCH NO. SAS - 112
CHECKED BY: Znde_ S |ENG.VAY. DATE3| DI REV. 1 SH. 1 OF 2

[y
Y,




REVISION

0]
Issued for
record.

lorporated
|~ 860018

Ruvsion 0.

SAS INTERFAGE

TO
LY-13118 (REF.24)
'[L (REF. 25,) (REF. 23) e : .
I
| a - | To
LY - 1311C LY - l 18 8
Y- 1311E j; i o s sroTEUS
I— 0-10VDC L !
TO . } !
TY-411LC | {
f} — : 24 8
2
I LY -1311D i 1, + '”: TO SAS
0-10 voc——] L ___ !
LD/1311B 0424
0-10 VDC —
TO LI =1311
ENGINEERING JUSTIFICATION

LY - 1311C (WESTINGHOUSE NMD 1) IS PART OF THE RVLIS PROTECTION | CHANNEL, AND
PROVIDES A 0-10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE
IMPLEMENTED HERE. LY -1311E (WESTINGHOUSE NLP 3) ISOLATES THE PROTECTION|
CHANNEL, AND PROVIDES A 0-10 VDC OUTPUT. THE SAS SIGNAL CAN THEREFORE BE M-
PLEMENTED HERE. THE SAS SIGNAL CAN BE OBTAINED BY PARALLEL JUMPERING OFF PINS |
16 AND 17 OF LD/1311B, PROVIDING A 0-10 VDC SIGNAL TO SAS. A WESTINGHOUSE NCI 1
INPUT CARD IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT PROTECTION.

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE E |ENG. A),/A DATE EDISON enaG.-
REACTOR VESSEL LEVEL NR (LT -1311) R |{C& / | Cc& SKETCH
SKETCHEDBY. VICTOR S. D'AMORE Y |ENG77] DATE3/_’ 77/ SKETCHNO. SAS - 112
CHECKED BY: Ay Fvke _ S |ENG.WVA N DATE 210\ REV.1 SH. 2 OF 2

J




REVISION

0]
Issued for
record.

[ B
lncorpatated

FEI—-880018
Rewsion 0,

DESIGN DETAIL

- ~ 38 19
TO LY-1321C * © ©
VIA LY -1321D o-37 20
ISOLATOR NLP3
0744
LY - 1321E
Y TBRR
o-24 AMN 28,  w 1+ ——» TO SAS MUX
W—gg—z” 2 CABINET B
15K L (L6068)
o268 27 I
INPUT
CARD
NCI 1
0724

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 8 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: B228126, W 1D42110 SH. 12

REF. SKETCH: SAS - REF

REF. DOCUMENT: IPP 171, RVLIS MANUAL, FIG. 5-9

REF. UDC: FEI-860018 Rev. 0

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE P |ENG_ /4 DATE EDISON ENG.
REACTOR VESSEL LEVEL NR (LT -1321) R|C& ‘ 3, / 1 C&l SKETCH
SKETCHEDBY: VICTOR S. D’AMORE V [ENGT7/ DATEY/7/8 7T Sieren No, sAS - 11
CHECKED BY: A .. Zwh_ S | ENG. VA DATE 2117 \%1| REV. 1

SH. 1 OF 2
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Q_‘ R
lssued for
record.

1]
‘ Incorporatad
. FEI-850018

Ramsion 0.

SAS INTERFACE

TO
LY-1321B << 0-10VDC (REF;24)
IL (REF. 25) (REF. 23) \ [t 1
| .
Y- 1321C ‘ LY — 1321E l ; 15 18 TO
H—'— o V7 18~Y* PROTEUS
| t
|
TO . : l
TY-431LC ! 4
I LY - 1321D i i 2T Tosas
0-10 voo—] L __ |
LD/1321B 0724
ENGINEERING JUSTIFICATION

INPUT CARD (LD/1321B) IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT
PROTECTION.

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE

CON
ENG. ,ﬂ/)//? DATE EDISON enG.

REACTOR VESSEL LEVEL NR (LT - 1321) c& C&l SKETCH

7
SKETCHEDBY. VICTOR S. D'AMORE ENG. 77 DATE ¥/7/p7 SKETCHNO. SAS - 113

wr< da»uvo»

ENG. VAN DATE 311216 REV. 1 SH. 2 OF 2

CHECKED BY: /&7 4
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0
Issued for
d.

Incorporated
FEI— 880018
Revsion 0.

TO
LY-1312E

, :20 AR A

21

___/\/_—

DESIGN DETAIL

15K 23

TOPROTEUS
(L6067)

o

—_)

—

15K
AMAN—A2Eo— —>
INPUT |
CARD
NCI 1

NOTE: SAS

0424
LD/1312B

32 -

2 + ——> TO SAS MUX
040014 CABINET A

o> 5 — —>

15K 31 6

(L6067)

SIGNAL DESTINATION: BTSCA 01R07, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: B228125
REF. SKETCH: SAS - REF

REF. DOCUMENT: IPP 171, RVLIS MANUAL, FIG. 6§~9
REF. UDC: FEI-860018 Rev. 0

CHECKED BY:

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE SAS COMPUTER INTERFACE '; ENG. /4 DATE EDISON ENG.

REACTOR VESSEL LEVEL WR (LT -1312) R|C& 4 / C&l SKETCH

SKETCHEDBY: VICTPR S. DAMORE \(_ ENG—747 DATE a/; [P SKETCH NO. SAS — 114
S

OF 2

ENG.NARN DATE2)0lgd|REV.1 SH. 1

1
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REVISION

o]

Issued for

FEl— 660018
Rewsion 0.

ii‘Ol’ d. |
ncopoiated

SAS INTERFACE

TO
LY~ 13128 (REF.24)
U_ (REF. 25) (REF. 23) fm————————— 1
| :
_ i oy ' 20 23 TO
LY -1312C LY-1312E jl : 2 2 ': fyl ; PROTEUS
I— 0-10VDC ! !
TO i l
TY-411LE ! :
fi ! 29 32
=l Ly-13120 | L, il TO SAS
0-10 VoG — | l
LD/13128 0424
ToLi-1a12z  0710VBC—
ENGINEERING JUSTIFICATION

LY -~ 1312C (WESTINGHOUSE NMD 1) IS PART OF THE RVUIS PROTECTION | CHANNEL, AND
PROVIDES A 0 - 10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE
IMPLEMENTED HERE. LY - 1312E (WESTINGHOUSE NLP 3) ISOLATES THE PROTECTIONI
CHANNEL, AND PROVIDES A 0-10 VDC OUTPUT. THE SAS SIGNAL CAN THEREFORE BE IM -
PLEMENTED HERE. THE SAS SIGNAL CAN BE OBTAINED BY PARALLEL JUMPERING OFF PINS
20 AND 21 OF LD/1312B, PROVIDING A 0 - 10 VDC SIGNAL TO SAS. A WESTINGHOUSE NCI 1
INPUT CARD IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT PROTECTION.

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE

ENG. M/A DATE

REACTOR VESSH. LEVEL WR (LT -1312)

SKETCHEDBY: VICTOR S. P’AMORE

cal [
ENG. 7/ DATE Y7fy

CON
EDISON ENG..
C&l SKETCH

CHECKED BY: iy Forvle-

nr<inovoy

SKETCHNO. SAS-114
REV.1 SH. 2 OF 2

J

ENG. VA DATE 21111%7
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orpoiated

FEI—-860018
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DESIGN DETAIL

- ~. 38 19 ~
TO LY-1322C e it
VA LY - 1322D o-37 20
ISOLATOR NLP3
0749
LY -1322E
~ TBRR

32

0

15K
o030 AAA,

INPUT
CARD
NCI1

C

0724

>4

07-001-3

W—al—lt l l
31 6

4 + |

5 -

| » TO SAS MUX
E—

CABINET B
(L6069)

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R06, POINTS 14 (POS.), 15 (NEG.), AND 18 (SHIELD).

REF. DWG.: B228126
REF. SKETCH: SAS - REF

REF. DOCUMENT: IPP 171 RVLIS MANUAL, FIG. 5-9
REF. UDC: FEI-860018 Rev. 0

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE g ENG. 4/2 DATE EDISON ©enG. |
REACTOR VESSEL LEVEL WR (LT - 1322) Rjca ' 2 / C& SKETCH
SKETCHEDBY:. VICTOR S. D'AMORE VIENG7 /7 DATEY/7/7 7 Sierem NO. SAS -115
CHECKED BY: ., Avk S REV.1 SH. 1 CF 2

U

ENG.VAS DATE 2ll%9




REVISION

0
lssued for
ord.

i ncoiporated
FEI—-850018
Pevson V.

SAS INTERFACE

TO
LY -1322B 0-10VDC (REF.24)
l (REF. 25,) (REF. 23) pm— 1
| 15| TO
LY -1322C LY - 1322E | ! . L,
- 2 22|-> PROTEUS
l %
TO i I
TY-431LE } }
i LY - 1322D . SOO]; Tosas
0-10 voc———\I v
LD/322B 0724
TO LI —1322 0-10 VDC —
ENGINEERING JUSTIFICATION

LY - 1322C (WESTINGHOUSE NMD 1) IS PART OF THE RVLIS PROTECTION I! CHANNEL, AND
PROVIDES A 0-10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE
IMPLEMENTED HERE. LY —1322E (WESTINGHOUSE NLP 3) ISOLATES THE PROTECTIONI|
CHANNEL, AND PROVIDES A 010 VDC OUTPUT. THE SAS SIGNAL CAN THEREFORE BE IM -
PLEMENTED HERE. THE SAS SIGNAL CAN BE OBTAINED BY PARALLEL JUMPERING OFF PINS
19 AND 20 OF LY - 1322, PROVIDING A 0 - 10 VDC SIGNAL TO SAS. A WESTINGHOUSE NCI1
INPUT CARD (LD/1322B) IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT

PROTECTION. ¥

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

REACTOR VESSEL LEVEL WR (LT -1322)

SKETCHEDBY. VICTOR S. D'AMORE

AIMECH. PROGRAM CON

PLENG. 4)/4 DATE EDISON ENG.

s gﬁle £/ / C&l SKETCH

L =7Aq_ DATE 3/7/# /' SKETCHNO. SAS-115
15 | ENG. VA ™. DATE 2110\4)[REV. 1 SH. 2 OF 2

CHECKED BY: /47 ot
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DATE !
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0 | DESIGN DETAIL
lssued for
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o
U:qumad
FEI860031 118 V AC
[2c]
'—;\H N @ TB500

NOTE :

TO PROTEUS

(R0001)

TO SAS MUX
CABNET A

(R0001)

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 23 (POS.), 24 (NEG), AND 25 (SHIELD).

2 SASAND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A232023

REF. UDC: FEI860031
REF. SKETCH: SAS - REF

“WETCHED BY.  VIGTOR B, D'AMORE

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON ,
TITLE. SAS COMPUTER INTERFACE g ENG. M’/ﬁLDATE EFDISON mNG.
AREA 1 R— CENTRAL CNTL ROOM (R1) R |C&

__C&l SKETCH |
Y m@ﬂ%&é/ﬁ? SKETCH NO, BAS - 116
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11
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C

FE!860031

DESIGN DETAIL

118 VAC
e
f‘—‘_1H N G  TB500
Lop588628883Y
+ -
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N

NOTE :

TO PROTEUS
(R0002)

TO SAS MUX

» CABINET A
(R0002)

1. SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 27 (POS.), 28 (NEG), AND 29 (SHIELD).
2. SAS AND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0-5VDC.

REF. DWG.: A232023 REF. UDC: FEI880031

REF. SKETCH:. SAS - REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE

AREA 2 R— CONTAINMENT (R2)

SKETCHEDBY: VICTOR S. D’AMORE

nr-<X17T0)>»

MECH. PROGRAM
[ENG. N/ DATE

ca
ENG. 7 DATE 8//97

CON
EDISON EnG.
C&8 SKETCH ~

ENG. VAN DATE £-1-99

SKETCH NO. SAS -117
REV.1 SH. 1 OF 1

CHECKED BY: 5,(7 A
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DESIGN DETAIL

118 VAC
f'_"_lH N G TB500

56545805883

7

N

~

NOTE :

TO PROTEUS
(R0004)

TO SAS MUX

> CABINET A
(R0004)

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 2 (POS.), 3 (NEG), AND 4 (SHIELD).
2 SASAND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A232023
REF. SKETCH. SAS - REF

REF. UDC: FEI860031

STATION: INDIAN POINT 2

TILE. SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. 4, /4 DATE

AREA 4 R—- CHARGING PUMP ROOM (R4)

SKETCHEDBY: VICTOR S. D'’AMORE

Nr-<onoo)»

ca 7
ENG.7/1 DATES//§7

CON
EDISON ena.
C&l SKETCH

ENG.NVAX\ DATE S:i- §?

SKETCH NO. SAS -118
REV.1 SH. 1 OF 1

CHECKED BY: 57_%_/



REVISION
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lssued for
record.

1

DESIGN DETAIL

RPORATED:
c
FEI860031 118 VAC

5P 55D EEBLY
+ iy
T
[
~ TO PROTEUS
! (R000S)
{
1
' TO SAS MUX
» CABINET A
(R00OS)

NOTE : : | i

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 6 (POS.), 7 (NEG), AND 8 (SHIELD).
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A232023 REF. UDC: FEI860031
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 A[MECH. PROGRAM CON
TILE SAS COMPUTER INTERFACE P |ENG. 4i/4 DATE ' EDISON =NG.
b AREA § R—PUEL STORAGE BLDG (R5) R |[c& C8l SKETCH
SKETCHEDBY: VICTOR S. D'’AMORE Y |ENG77] DATE SA/XZ SKETCH NO. SAS-119
CHECKED BY: i _[S|ENG.VAX\ DATE §-\-¥2|REV.1 SH. 1 OF 1




REVISION

0]
Issued for
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1
dnpomm:
C

FEI860031

118 VAC

DESIGN DETAIL

~

NOTE :

TO PROTEUS
(R00086)

TO SAS MUX

» CABINET A
(R0006)

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 10 (POS.), 11 (NEG), AND 12 (SHIELD).
2 SASAND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0-5VDC.

REF. DWG.: A232023
REF. SKETCH. SAS - REF

REF. UDC: FEI860031

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE. SAS COMPUTER INTERFACE

ENG. &//4 DATE

AREA 6 R— SAMPLING ROOM (R6)

ca

SKETCHEDBY: VICTOR S. D’AMORE

___CON
EDISON mnG.
C& SKETCH

ENG.7M DATE 8/ .

CHECKED BY: L.~ 7.4

nr-<ivox

ENG. VAN DATE §-1: %7

SKETCH NO. SAS -120
REV.1 SH. 1 OF 1

J
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NOTE :

REF. DWG.: A232023
REF. SKETCH: SAS -REF

TO PROTEUS
(R0007)

TO SAS MUX

REF. UDC: FEI860031

CABINET A
(R0007)

v

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0 - 5§ VDC.

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE SAS COMPUTER INTERFACE

[ENG. A/ DATE

AREA 7 R—INCORE INSTR ROOM (R?7)

ca /7

SKETCHEDBY: VICTOR S. D’AMQRE

CON
EDISON Ena.
C&l SKETCH

nr-<uuu>

ENG—7/ DATES//f7

ENG.VA R DATE §:\- §0

SKETCH NO. SAS-121
REV.1 SH. 1 OF 1

L4

CHECKED BY: 2 ZyrPr—
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RPORATED
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FEI880031

DESIGN DETAIL

118 VAC
F'—‘—ﬂH N G  TB500

NOTE :

(R0008)

TO SAS MUX

» CABNET A
(R0008)

1. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 31 (POS.), 32 (NEG), AND 33 (SHIELD).
2 SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A232023

REF. UDC: FEI860031

REF. SKETCH. SAS - REF

STATION: INDIAN POINT 2

MECH. PROGRAM

TITLE: SAS COMPUTER

INTERFACE ENG. A// DATE

| AREA 8 R—DRUMMING STATION (R8)

SKETCHEDBY. VICTOR

gﬁcﬂq DATE 5//5’7

S. D’AMORE

CON
EDISON EnG.
C&l SKETCH -

CHECKED BY: KU_M
7

Nr<noO>

ENG.NVAN DATE §:1- §?

SKETCH NO. SAS-122
REV.1 SH. 1 OF 1
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FEI860031

DESIGN DETAIL

118VAC @

N &  TBS0O

1 3 5 6
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7 8 9 10 1112
OROCRORS

+ -

NOTE :

(RO011)

TO SAS MUX

» CABINET B
(RO0171)

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 23 (POS.), 24 (NEG), AND 25 (SHIELD).
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A207638 REF. UDC: FEI860031

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE. SAS COMPUTER INTERFACE -

CONT AR PARTICULATE RAD (R11)

SKETCHEDBY. VICTOR S. D’AMORE

nr<nou>

MECH. PROGRAM
ENG. /A DATE

ca
ENG7 /7 DATEJ%/fZ

CON
EDISON EnG.
C&l SKETCH

SKETCH NO. SAS-123
REV.1 SH. 1 OF 1

CHECKED BY: &y ZovrA—
- J

ENG.YAN DATE 5.\. &7
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FEI860031

DESIGN DETAIL

118V AC [cH]
N o TB60O

/1
[
~ TO PROTEUS
! | (R0012)
|
1
' TO SAS MUX
: » CABINET B
(R0012)

NOTE :

' 1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 8 (POS.), 7 (NEG), AND 8 (SHIELD).
2. SASAND PROTEUS CONNNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0 -6 VDC.

REF. DWG.: A207638 REF. UDC FEI860031
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE

CON
[ENG. «/4 DATE _ EDISON ENG.
CONT RADIO GAS RAD (R12) i

cal SKETCH
ENG” 7/ DATE 54/f2 —

SKETCHEDBY: VICTOR S. D’AMORE SKETCH NO. SAS -124

nr<Iiou>

ENG.VAR\ DATE §-1: $2|REV. 1 _SH. 1 OF 1

CHECKED BY: KTM/
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Revision 0.

DESIGN DETAIL

OUTPUT TO
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» TO TB 502

1V A

TO PROTEUS
(R0013)

» TO SAS MUX
CABINET B
(RO013)

NOTE : SAS SIGNAL DESTINATION: BTSCA 01R14, POINTS 23 (POS.), 24 (NEG), AND 26 (SHIELD).

REF. DWG.: B207639
REF. SKETCH. SAS - REF

REF. UDC: FEI-860031 REV. 0

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TILE: SAS COMPUTER INTERFACE P |ENG. p/4 DATE EDISON EnG.

PLANT VENT (R13) R [C& C&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE X ENG.7/7 DATE 341/7] SKETCH NO. SAS -125
S |ENG. VAt DATE®-13-§)|REV.1 SH. 1 OF 1

CHECKED BY: K’j L
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NOTE :

~
N~ 774
AT

/

TO PROTEUS
(R0014)

» TO SAS MUX

CABINET B
(R0014)

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 10 (POS.), 11 (NEG), AND 12 (SHIELD).
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0-5VDC.

REF. DWG.: A207638
REF. SKETCH: SAS - REF

REF. UDC: FEI860031

STATION: INDIAN POINT 2

TITLE SAS COMPUTER INTERFACE

AUX BLDG EXHAUST GAS RAD (R14)

SKETCHEDBY: VICTOR S. D’AMORE

Nnr-<loo»»

MECH. PROGRAM
[ENG. /4 DATE

CON
EDISON mvG.
C&l SKETCH

ca -
ENG.//V DATEI// ¥’

ENGVAN DATE §:1-17

SKETCH NO. SAS -126
REV.1 SH. 1 OF 1

CHECKED BY: &,J Tk
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" DESIGN DETAIL

118V .
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NOTE :

_U.....____._

TO PROTEUS
(R0O15)

» TO SAS MUX

CABINET B
(RO015)

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 14 (POS.), 15 (NEG), AND 18 (SHIELD).
2. SASAND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIAL ACROSS TERMINALS 11 AND 121S 0~ 5VDC.

REF. DWG.: A207638
REF. SKETCH: SAS - REF

REF. UDC: FEI860031

STATION: INDIAN POINT 2 é MECH. PROGRAM CON

TIMLE: SAS COMPUTER INTERFACE b LENG. A'/Jq- DATE EDISON enaG.

STEAM JET AIR EJECT EXHAUST (R15) R |C& C&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE Y [ENGZ7/] DATE SLL¢7 SKETCH NO. SAS - 127
S |ENG.VAY DATE 5-1\-§9 |REV.1 SH. 1 OF 1

CHECKED BY: K,J Foats
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1860031

118 VAC :

(L |
S TO PROTEUS
(R0016)

TO SAS MUX
» CABINET A
(RC0186)

. NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 14 (POS.), 16 (NEG), AND 18 (SHIELD)
2. SAS AND PROTEUS CONNECTIONS SHOWN ONLY.

3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC,

REF. DWG.: A232022 REF. UDC: FEI860031
REF. SKETCH. SAS - REF

STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE

CONTCINGHX SERV WTR OUT 2 RAD (R16)

MECH. PROGRAM CON
ENG. ";/ff DATE EDISON ENG.

c&l C&l SKETCH
ENG_ /7Y DATES//,/J’ Z| SKETCH NO. SAS - 128

ENG. VAN DATE S-{-97[/REV.1 SH. 1 OF 1

SKETCHEDBY: VICTOR S. D’AMORE

D BY:
CHECKED BY:_ &Ly Zorf,

nr<nmvo»

U
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DESIGN DETAIL
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TO PROTEUS
(R0017)

TO SAS MUX

> CABINET A
(R0017)

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 19 (POS.), 20 (NEG), AND 21 (SHIELD).
2 SAS AND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 -5 VDC.

REF. DWG.: A232022

REF. SKETCH: SAS - REF

REF. UDC: FEI860031

STATION: _INDIAN POINT 2 A[MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE PENG. 474 DATE EDISON EnG.
COMP CLNG PMP SUCT HDR RAD (R17) R |C& ' // C& SKETCH
SKETCHEDBY: VICTOR 5. D'AMORE Y |ENG=779 DATE $/)/87 I SKETCH NO. SAS —128
CHECKED BY: vy Z 4 S |ENG.VA\ DATES'I-¢1 |REV.1 SH. 1 OF 1

J
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FEI860031

DESIGN DETAIL

1M8vaic [&V]
"W N @ TBS500

TO PROTEUS
(R0018)

» TO SAS MUX

NOTE :

CABINET A
(R0018)

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 23 (POS.), 24 (NEG), AND 25 (SHIELD).

2 SASAND PROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 - 5 VDC.

SKETCHEDBY: VICTOR S. D’AMORE

ENG7%7 DATE 5// ' f2 7

CHECKED BY:

, ENG.VAMN DATE §.|. 39

SKETCH NO. SAS -130
REV.1 SH. 1 OF 1

‘REF. DWG.: A232022 REF. UDC: FEI860031
REF. SKETCH: SAS -REF
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ,': ENG. /4 DATE EDISON enG..
WASTE DISPOSAL LIQUID RAD (R18) e C&l C&l SKETCH
L
S




REVI‘SION
o]  DESIGN DETAIL

Issued for
record.

1

APORATEN
DC

FEI860031- 118 VAC _

/1]
[
~ TO PROTEUS
! (R0019)
|
1
|
— »TO SAS MUX
CABINET A
(R0019)

* .

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 27 (POS.), 28 (NEG), AND 29 (SHIELD).
2 SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0 - 5VDC.

REF. DWG.: A232022 REF. UDC: FEI860031
REF. SKETCH: SAS -~ REF

STATION: INDIAN POINT 2 MECH. OGRAM

CON ‘
ENG. DATE EDISON EnG. .

STM GEN BLOWDOWN DRAIN RAD (R19)

' TITLE: SAS COMPUTER INTERFACE

ca ' C81 SKETCH
ENG"7/ DATE :/’/ 8 SKETCH NO. SAS —191

ENG.VA\, DATE §.|-47|REV.1 SH. 1 OF 1

SKETCHEDBY: VICTOR S. D’AMORE

Nr-<novo>

CHECKED BY: ¢, — 2 7



REVISION

ll .
Issued for
record.

dnpomﬁm
C

FE1860031

DESIGN DETAIL

(R0020)

118 VAC [
M N o TB500
53H888588BBY
H )
{ i
~ TO PROTEUS

U—-'—-——— ——

— » TO SAS MUX
CABINET A
(R0020)

NOTE :

1. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 27 (POS.), 28 (NEG), AND 28 (SHIELD).
2 SASANDPROTEUS CONNECTIONS SHOWN ONLY.

3. POTENTIALACROSS TERMINALS 11 AND 121S 0-5VDC.

REF. DWG.: A232022 REF. UDC: FEI860031

REF. SKETCH: SAS — REF '
STATION: INDIAN POINT 2 MECH. PROGRAM . CON
TITLE: SAS COMPUTER INTERFAGE ENG. /2 DATE EDISON =G.
WASTE DISPOSAL GAS ANA LYZER (R20) ca C&! SKETCH

SKETCHEDBY: VICTOR S. D'AMORE ENG7/Y _DATES/| /77 SKETCH NO. SAS -132

<100

CHECKED BY: ¢y {

ENG.\VA X\ DATE €.1-¢7|REV.1 SH. 1 OF 1

J




REVISION

o]
issued for
record.

1
RPORATED]
C

FEI860031

118 VAC 6]
N G TB500 R23
4 5 6 7 8 8 10 1112
ORORORNORONONS CI‘)
+_l
i

NOTE :

1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 2 (POS.), 3 (NEG), AND 4 (SHIELD).

/| {’k
( ~
|
]
|

TO PROTEUS
(R0023)

TO SAS MUX

2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.
3. POTENTIALACROSS TERMINALS 11 AND 121S 0- 5 VDC.

> CABINET A
(R0023)

REF. DWG.: A202022 REF. UDC: FEIS860031 :
REF. SKETCH: SAS — REF
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TTLE: SAS COMPUTER INTERFACE B [ENG. /4 DATE EDISON mNG.
CONT CLNG SERV WTR OUT 2 RAD (R23) |R |Cal ’f/' vy C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE [ |ENG. 7/7 DATE %/F7 ' SETCH NO. SAS — 133
S |ENG.\VAN DATE S-1\- ¥7{REV.1 SH. 1 OF 1

CHECKED BY: 4 _, Z A
o »




REVISION

0]
Issued for
record.

DESIGN DETAIL

20K 250K 20K

J2
(\
A 21345
B v
1
RECVR ) +— » TO PROTEUS
(R0025)
» TO MIDAS
A3A

S
20

TO SAS MUX Jg (&

CABINET A
(R0O025) 2
- ~>(19)

I N

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 19 (POS), 20 (NEG), AND 21 SHIELD.

REF. DWG.: B208546
REF. SKETCH: SAS —REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG, £/## DATE EDISON ENG.
CONTAINMENT RADIATION (R25) c&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE

uwr-<inuu»

cal
ENG.7M DATE ¥/ f/

ENG. A% V' DATE /57

SKETCH NO. SAS-134
REV.0 SH. 1 OF 1

CHECKED BY: /. fouZ




REVISION

0]
Issued for
record.

DESIGN DETAIL

" 20K 250K 20K

J2
7~
A 1 4|5
B .
RECVR = i » TO PROTEUS
(R0026)
» TO MIDAS
A2B
@ ®\‘
R A —
) LN <3) T
P . ,
TO SAS MUX ,g ® @____U___
GABINET B
(R0026) z @ € N N

4

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 2 (POS), 3 (NEG), AND 4 SHIELD..

REF. DWG.: B203547
REF. SKETCH: SAS - REF

STATION. INDIAN POINT 2 A[MECH. PROGRAM CON

TITLE. SAS COMPUTER INTERFACE P [ENG. A7/ DATE EDISON ENG.
CONTAINMENT RADIATION (R26) R | C& 7/, C&l SKETCH
SKETCHEDBY. VICTOR S. D'AMORE M ENG. //7 DATE 7 ‘%’ /I SKETCH NO. SAS — 135
CHECKED BY: -~ LA S | ENG.L% 4 DATE 9/5/7|REV. 0 SH. 1 OF 1

- J



REVISION

0}

Issued for

. record.

DESIGN DETAIL

A3D
® =
— /@ _____ _@ !
|
TO SAS MUX 2 @_4__5___'
CABINET A 5
(R0027) g @—-—— A=
- ® *
=
SAKT -2
&
TO 2 !
TERMINAL 2 AR “?_ _U ______ J
OCK L |3 >
| 2] RESISTOR MODULE

/ NOTE 2

L ———

SEE NOTE 1

NOTE: 1. SHIELD CONNECTED TO SHIELD ON WIRES A & B (DESTINATION H)
2. EXISTING CONNECTIONS TO TB 3 ARE NOT SHOWN
3. SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 14 (POS.), 15 (NEG.), AND 16
(SHIELD).

4. THE PLANT VENT HI RAD CHANNEL 1S SAFETY - RELATED. AN ACTION PAK AP4300
ISOLATING TRANMITTER IS UTILIZED TO SEPARATE THE SAS AND PROTEUS
COMPUTER INPUTS FROM THE SAFETY — RELATED PORTION OF THE CHANNEL

(SEE REFERENCE 41).

REF. DWG.: A208553
REF. SKETCH: SAS - REF

e YL BTy g A e e A 6 ATy ey YAt R, AE et N (TP P Pp e 7

CHECKED BY: U yWS{/

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON

TITLE: SAS COMPUTER INTERFACE £ |ENG. L/A DATE EDISON ENG.

'PLANT VENT HI RAD (R27) R | C&l C&l SKETCH

SKETCHEDBY. VICTOR S. D’AMORE Y [ENG:7/]  DATE 2 b,/ A SKETCH NO. SAS — 136
S | ENG.VAN. DATE /»/,, /77| REV.0 SH. 1 OF 1




REVISION

o]
lssued for
record.

porated
FElI-860034
Fev. 1

DESIGN DETAIL

TO PROTEUS
(R0028)

J

A f—> B1
[y

TO SAS MUX
L » cABNETA
(R0028)

TO J6 PLUG FOR
#21 RATEMETER
(REF. 29)

v
TO TIGRAPH “100*
GRAPHIC DISPLAY

NOTE: SAS SIGNAL DESTINATION. BTSCA 01R04, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842 — 11 PROVIDES A 0-5 VDC (* 2%)

COMPUTER OUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT

AND THE TIGRAPH *100" GRAPHIC DISPLAY.

THIS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208858 REF. UDC: FEI-860034 Revision 1
REF. SKETCH: SAS - REF.

STATION: INDIAN POINT 2 MECH. PROGRAM

TITLE: SAS COMPUTER INTERFACE |ENG. a//#4 DATE

STEAM LINE RAD LOOP 1 (R28) cal

SKETCHEDBY. VICTOR S. D’AMORE ENG. 727 DATE

)3/27

CON
EDISON ENG.
C& SKETCH

nr<mou»

ENG. VALY DATEZ:13-%7

SKETCH NO. SAS - 137
REV.1 SH. 1 OF 1

CHECKED BY: /. . 2.4




REVISION

0]
lssued for
cord.

Incosporated
FE| —880034
Reov. 1

DESIGN DETAIL

TO J6 PLUG FOR
#22 RATEMETER

TO PROTEUS
(R0029)
J
—A—{ B4
H LI -rgs
B6
v
TO TIGRAPH *100°
GRAPHIC DISPLAY
TO SAS MUX
L CABNET A
(R0029)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842 -11 PROVIDES A 0-5 VDC (t 2%)
COMPUTER OUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT

AND THE TIGRAPH "100" GRAPHIC DISPLAY.

THIS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208858 REF. UDC: FEI-860034 Revision 1

REF. SKETCH: SAS - REF.

STATION: INDIAN POINT 2

TNLE: SAS COMPUTER INTERFACE

MECH. PROGRAM
ENG. /v/ﬂ DATE

STEAM LINE RAD LOOP 2 (R29)

SKETCHEDBY. VICTOR S. D’AMORE

cal
ENG.?’/‘; DATE 2//7/77

CON
EDISON ena.
C&l SKETCH

nwr<ou»

ENG.VAY DATE §-13- ) REV. 1

SKETCH NO. SAS -138

SH. 1 OF 1

CHECKED BY: Z... Zrk
J




" .. record.

REVISION

o]

fssued for

coiporated
FEI—860034
Rev. 1

TO PROTEUS
(R0030)

DESIGIN DETAIL

J

B7

B8

B9

v
TO TIGRAPH "100*
GRAPHIC DISPLAY

TO SAS MUX

> CABINET A

(R0030)

TO J6 PLUG FOR
K #23 RATEMETER

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842 —11 PROVIDES A 0-5 VDC (* 2%)
COMPUTER QUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT
AND THE TIGRAPH *100* GRAPHIC DISPLAY.

THIS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208853
REF. SKETCH: SAS - REF.

REF. UDC: FEI - 860034 Rev. 1

STATION. INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

STEAM UINE RAD LOOP 3 (R30)

SKETCHEDBY: VICTOR S. D’AMORE

wr<»m»uoUu»

MECH. PROGRAM

ENG. 0/4 DATE
c& ¢

ENG. TN DATEZ/)3/P7

CON
EDISON ENG.-
C&l SKETCH

ENG. VA DATE €-13-9)

SKETCH NO. SAS - 139
REV.1 SH. 1 OF 1

CHECKED BY: /[ - Lyt




REVISION

o]
lssued for

i_w_(d.
ncoiporated

FEI—-860034
Rev. 1

DESIGN DETAIL

TO PROTEUS
(R0031)
P B10 A
1 B1
B12
v
TO TIGRAPH *100".
GRAPHIC DISPLAY
TO SAS MUX
L casneT A
(R0031)

J_ TO J6 PLUG FOR
#24 RATEMETER

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R02, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERING JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842 - 11 PROVIDES A 0-5 VDC (+ 2%)
COMPUTER OUTPUT (SEE PAGE 14, TABLE 3 OF REFERENCE 35). THE SAS
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT
AND THE TIGRAPH 100" GRAPHIC DISPLAY.

THIS RAD SYSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208858
REF. SKETCH: SAS - REF.

REF. UDC: FEIl-860034 Rev. 1

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. /g/A DATE EDISON EnG.
STEAM LINE RAD LOOP 4 (R31) C&l SKETCH

SKETCHEDBY: VICTOR S. D’AMORE

nwr<iuouye

cal
ENG.7M DATE 8//3,/09 y;

ENG.VA Y DATE %-12-%)

SKETCH NO. SAS - 140

REV. 1

SH. 1 OF 1

CHECKED BY: ,(17 Tt




REVISION

0]
issued for
record.

iporated
FE}—860063
Rev. 0

DESIGN DETAIL

NOTE: SAS SIGNAL DESTINATION:

TO e . . _
La- 920 T H—(1) 0 T TOLC- 920 A
— —1\ , Pl Rt _——
0 r—- IDLO) @@ A——— TO L1-920
|
LT-920 * - ___*/'@ A {"“ - -
l 1 E; (10 S — » TO TPA920
TO /\/
PROTEUS
(L6064)
(E1AA)
D7 55-@H {
100
hms
i__ UJ\— 3 €_@ _ TOSASM:.\JX
- ®---® > (L6064)

BTSCA 01R11, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWG.: A225410 REF. UDC: FEI-860063 REV. 0
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TILE. SAS COMPUTER INTERFACE P [ENG. ,U 4 DATE EDISON BnG.
RWST LEVEL (LT -920) R |C& / / C&l SKETCH
SKETCHEDBY. VICTOR S. D’AMORE Y |ENG. 7’7 DATE #//3/¢71 SKETCH NO. SAS - 141
CHECKED BY: S |ENG.VAYN DATE®-13.¢)|REV.1 SH. 1 OF 2

,&,JM




REVISION

0] IMPEDANCE CALCULATION
issued for
record. .
1]
LT —920 REACTOR CONTROL CIRCUIT (Z EQUIV.)
incorporated
FEI—860063
Rev. 0 (REF. 3) (REF. 10)
PROTEUS TPA920 Li-920
AN AMV AMA
(Ref. 21) 100 OHMS 10 OHMS 5 OHMS
10 - 50 MA
LT-920 | 'a
(REF. 13) (REF. 18) (REF. 17)
_ SAS LG 920 A/B
LQ - 920 A A
100 OHMS 100 OHMS
ENGINEERING JUSTIFICATION

LT-920 IS A FOXBORO MODEL NE11GM TRANSMITTER, PROVIDING A 10-50 MA OUTPUT INTO
975 OHMS (APPROXIMATE, 80 VDC POWER SUPPLY CONSIDERED). LQ ~920 IS A FOXBORO
MODEL 610AR POWER SUPPLY WHICH PROVIDES A NOMINAL 806 VDC OUTPUT. THE TOTAL
IMPEDANCE OF THE LT - 920 CIRCUIT WITH THE ADDITION OF THE SAS INPUT (100 OHMS)

IS AS FOLLOWS:

TOTAL IMPEDANCE (Z EQUIV.,, OHMS) = 100 + 10 + 5§ + 100 + 100 = 315

THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE
SAS INPUT (100 OHMS), THE TOTAL IMPEDANGE (315 OHMS), FALLS WITHIN THE LOAD LIMIT
(975 OHMS). . - |

THE REFUELING WATER STORAGE TANK CHANNEL WILL BE UPGRADED TO CATEGORY 1
REQUIREMENTS, AND WILL BE CONSIDERED SAFETY - RELATED. AN ISOLATOR WILL BE PRO —
VIDED TO SEPARATE THE SAS AND PROTEUS COMPUTER INPUTS FROM THE SAFETY - RELATED
PORTION OF THE CHANNEL.

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ENG. /A DATE EDISON ENG.
RWST LEVEL (LT —920) C&l C&l SKETCH

SKETCHEDBY. VICTOR S. D'’AMORE ENG7/ DATE/"/“/fT SKETCHNO. SAS - 141

CHECKED BY: /,7<,.

nr-<noor

ENG.\/M:DATE/o/n.’/ﬁ REV.1 SH. 2 OF 2



REVISION

o]

issued for

record.

DESIGN DETAIL

STRIP # 0178

.
—

TYPICAL FOR:

\/

18
\/
v
TO PROTEUS

- (T0087)
SAS
MUX

A—s | TO SAS MUX

CABINET A
(T0087)

46 -34.84 mv

01R12, +14, -15, 186
01R11, +31, -32 33
01R11, +2, -3, 4

01R10, +31, -32 33

CHANNELS JB-Al, A2, A3, A4 MONITOR THE TEMPERATURE AT REFERENCE JUNCTIONS A1, A2
B1, B2 RESPECTIVELY (TEMPERATURE RANGE 0 - 160 DEGREES). A VOLTAGE SIGNAL OF 18.46 TO;
34.84 MV TO SAS CAN BE OBTAINED BY WIRING SAS IN PARALLEL TO PROTEUS AS SHOWN

ABOVE.

THESE JUNCTION BOXES SERVE AS THE REFERENCE JUNCTION FOR THE INCORE T/C'S,
WHICH HAVE BEEN DESIGNATED AS TYPE A VARIABLES PER NUREG 1.97. THE CURRENT
INCORE T/C SYSTEM IS COMMERCIAL GRADE, AND THE UTILIZATION OF AN ISOLATOR TO
SEPARATE THE COMPUTER SYSTEMS WOULD BE ACADEMIC. PRESENTLY, THE INCORE T/C
SYSTEM IS IN THE PROCESS OF BEING REPLACED TO MEET THE INTENT OF NUREG 1.87

REV 3 AND NUREG - 0737.

REF. DWG.: B228227
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

INCORE TC'S JB - A1, A2, B1, B2

SKETCHEDBY. VICTOR S. D’AMORE

Nr< ooy

MECH. PROGRAM
[ENG. 1/ /4 DATE

CON
EDISON EnaG.

ca

C&l SKETCH

ENG.7M DATE £/3/r

SKETCH NO. SAS-142
REV.0 SH. 1 OF 1

4

CHECKED BY: ¢, FHuA
J

ENG.VAYN DATES13-3)



REVISION

0] DESIGN DETAIL
issued for : :
record.
RACK D8
T8 2

(TC - C08) B , TO HONEYWELL INDICATOR
TO T/C #5 «[ || 7 | (T/C #5)
VA JB A 3 ] 1 a0 e

4 . » TO SAS MUX

5 _ CABINET A

A > (T0005)

7

8

8

10

11

12

' NOTE: THE ABOVE SKETCH IS SPECIFIC TO T/C #6 (TC — C08), BUT IT REPRESENTATIVE OF ALL
. INCORE THERMOCOUPLE INPUT CONNECTIONS TO SAS. SEE TABLE ON SHEET 2 FOR ALL
THERMOCOUPLE CONNECTIONS TO THE SAS COMPUTER.

REF. DWG.: A228236
REF. SKETCH: SAS - REF

MECH. PROGRAM CON
ENG. (/4 DATE EDISON ENG.

TITLE: SAS COMPUTER INTERFACE
NCORE THERMOCOUPLES

. " [STATION: INDIAN POINT 2

cal [ C&l SKETCH
ENG.”7 /A7 DATE 3’/3/,37

SKETCHEDBY. VICTOR S. D’AMORE SKETCH NO. SAS -143

wr-<IvU>

ENG.\VALy DATE ®-13-§7|REV. 0 SH. 1 OF 2

CHECKED BY: ;4/_,7 Z A



REVISION

0]

record.

Issusd for

TYPICAL FOR:
SAS
RACK D8 MUX IND CMPTR
T/C # |JB [TB, POINTS, SHLD |CAB |BTSCA, POINTS, SHIELD | PNT |ADDRSS

TC-CO08| A| 2 +1, -2 3 A 01RO1 +27 29 5 5 | TO00S
TC-E04| A} 2 +7 -8 9 A 01RO1 +31 -32 3 |7 |TO007
TC-E08| A| 2 +10 -1112 A 0tR02 +27 -25 288 |TO00O8
TC-E16| Al 3 +1 -2 3 A 01R02 +31 -32 33 |9 |TO0009
TC-F12| A| 3 +4 -5 6 A 01RO3 +27 -28 29|10 [T0010
TC-G09f A | 3 +10-1112 A 01R03 +31 -32 33|12 |TO0012
TC~-HO3I A | 4 +7 -8 9 A 01R04 +27 -28 29|15 [T0015
TC-HO8t A | 4 +10-11 12 A 01ROS +27 -28 29(16 |TO0016
TC-H10| A 5 +1 -2 3 A 01R04 +31 -32 33|17 | T0017
TC-H13| A 5 +4 -5 6 A 01RO5 +31 -32 33|18 |TO0018
TC-J10 | A 5 +7 -8 9 A 01R06 +27 -28 29|19 | TOO19
TC-J11} A 5 +10 -1112 A 01R07 +27 -28 29|20 |To0020
TC~K03| A 6 +1 -2 3 A 01R06  +31 -32 33|21 | T0O021
TC-L12 ] A 6 +10 -31112] A 01R07 +31 -32 33|24 |T0024
TC-MO5]| A 7 +1 -2 3 A 01R08 +27 —-28 29|25 [T0025
TC-M08] A 7 +4 -5 6| A 01R0OS +31 -32 33|26 [T0026
TC-M10|A { 7 +7 -8 9 A 01R08 +31 -32 33 (27 | T0027
TC-NOB} A| 8 +1 -2 3 A 01R10 +31 —-32 33|29 | TO0029
TC-L07{B | 10 +1 -2 3 B 01R10 +23 -24 25 |57 | TOOS7
TC-L11|B |} 10 +4 -5 & B 01R09 +31 -32 33|58 | T0058
TC-D04 B | 11 +4 -5 & B 01R0O1 +27 -28 29 (38 [ T0038
TC-DOg B | 11 +10-1112} B 01R01 +31 -32 33 |40 | T0040
TC-EO5| B | 12 +4 -5 6 B 01R03 +27 -2829 142 | T0042
TC-E1y B 12 +7 -8 9 B 01R03 +31 —32 33 |43 | T0043
TC-FO5| B | 13 +1 -2 3 B O1R04 +31 -32 33 |45 | T0045
TC-FO9| B | 13 +4 -5 6 B 01R05 +27 -28 29 |46 | T0046
TC-G04i B 18 +7 -8 9 B 01R05 +31 —-32 33|47 |T0047
TC-G0g B | 13 +10-1112 B 01R06 +27 -28 2948 | T0048
TC-HO5/B | 14 +1 -2 3 B 01R06 +31 —-32 33|49 | T0049
TC-H09 B | 14 +4 -5 6 B 01R07 +27 —28 2950 | T0050
TC-J07|B | 14 +10-1112| B 01R08 +27 -28 29|52 |TO0S2
TC-K11|B 1 +1 -2 3 B 01R07 +31 -32 33|53 | T00S3
TC-K13|B 15 +4 -5 6 B 01R08 +31 -32 33|54 | T0054
TC-L05| B 15 +10-1113 B 01R09 +27 —28 29|56 | T0O056
TC-~NO0S| B 17 +1 -2 3] B 01R10 +27 -28 29|61 | T0061
TC-DO071 B 11 +7 -8 91 B 01R02 +31 -3233139 | T0039

ENGINEERING JUSTIFICATION

A VOLTAGE SIGNAL OF 1.52 TO 49.05 MV TO SAS CAN BE OBTAINED BY WIRING SAS IN PAR -
ALLEL TO THE HONEYWELL INDICATOR VIA THE APPROPRIATE TERMINAL BLOCK IN RACK D8.

THE INCORE THREMOCOUPLE SYSTEM HAVE BEEN DESIGNATED AS A TYPE A VARIABLE PER
NUREG 1.97. PRESENTLY, THE INCORE THERMOCOUPLE SYSTEM IS COMMERCIAL GRADE, AND
THE UTWLIZATION OF ISOLATORS TO SEPARATE SAS WOULD BE ACADEMIC. THE INCORE
THERMOCOUPLE SYSTEM IS CURRENTLY IN THE PROCESS OF BEING REPLACED, AND THE
ANALOG T/C'S WILL BEREPLACED BY A DIGITAL DATA LINK.

STATION: _INDIAN POINT 2 MECH. PROGRAM CON

TITLE: SAS' COMPUTER INTERFACE

ENG. /f/ /] DATE EDISON EenG.
INCORE THERMOCOUPLES

cal ; / C&l SKETCH
/

SKETCHEDBY. VICTOR S. D'AMORE ENG. 7 M DATE §) SKETCHNO. SAS - 143

wnwr-<IIU>

ENG.\VA\ DATE % |4 <JREV. 0 SH. 2 OF 2

CHECKED BY: /A— ZovZ
J




REVISION
0 DESIGN DETAIL

lssued for
brd. _

NIS RACK C-5
18107 TO SAS MUX
1 1+ A T ..\Ar CABINET A
NM41Ed 2 2 - F———%—- (N0O49)
A ___H \
4 ——0-5 VDC
5
6
7
8
9
10
11
12

NOTE; SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).
ENGINEERING JUSTIFICATION.

THE POWER RANGE CHANNEL 41 (QUADA4) DETECTOR Q SIGNAL PROVIDES CURRENT SIGNALS
TO SUMMING AND LEVEL AMPLIFIER NM310. NM310 PROVIDES A 0-10 VDC SIGNAL TO ISOL -
ATION AMPLIFIER NM303, WHICH PROVIDES AN ADJUSTABLE 0-5 VDC SIGNAL AT TB-107
(POINTS 1, 2, AND 3), {N THE NIS RACK C - 5. THE SAS INPUT CAN THEREFORE BE IMPLE —
MENTED HERE (SEE SECTION 2.2.4.1.4, FIGURE 2 -9, AND FIGURE 10-25 SHEET 1 OF 8

IN REFERENCE 28).

.

REF. DWG.: 9321 -F-3313
REF. SKETCH: SAS - REF

MECH. PROGRAM CON
ENG. f/4 DATE EDISON ENG.

‘ STATION. INDIAN POINT 2
TLE SAS COMPUTER INTERFACE

PWR RNG CH41 (QUAD4) DET Q (NM41F)

Cad /) C&l SKETCH
ENG—7/]_DATE 710/ 71 Seprcn NO, SAS - 144

ENG.VATY DATE H.-20-8) REV.0 SH. 1 OF 1

SKETCHEDBY: VICTOR S. D'AMORE
CHECKED BY:

nr-<nIvU»




" | REVISION v
o] DESIGN DETAIL

ksued for
 |record.
‘:uporated NIS RACK C-5§
FEI—860038 .
Revsion 0, - . TB105
W
. * 1 |N—9C-B+
TO TB103 _ 2 I N—c—8— Cmg
POINT 11 3 TO SAS MUX
4 Zo » CABINET A
N0042
: -5 VDC ( )
7| ac-8+ 8 A I
8| ac-B- W >
9| SH SHD \ JE6 —JL1/2
10[+41 —2|—2 T EXSTING
11-a1 - 2—> ;\ JEB — JA4/3
12[ sH 34D BEXISTING -

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).
ENGINEERING JUSTIFICATION:

VDC SIGNAL TO ISOLATION AMPLIFIER NM — 302. NM - 302 PROVIDES AN ADJUSTABLE 0-6 VDC
SIGNAL AT TB - 105 (POINTS 7, 8, AND 9), IN THE NIS RACK C -§. THE SAS INPUT CAN

THEREFORE BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-8, AND FIGURE 10-25
SHEET 1 OF 8 IN REFERENCE 28).

B THE POWER RANGE CHANNEL 41 (QUAD 4) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0-2.5

REF. DWG.: 9321 -F~-3313 REF. UDC: FEI-860036 REV. 0
REF. SKETCH: SAS - REF

MECH. PROGRAM CON

: STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE ENG. x/, ‘4 DATE EDISON ENG.
PWR RNG CH41(QUAD4) DET Q BOT (NM41D)|R | C&l C&l SKETCH

ENG_[] DATE 4, 7/ Il skeTCH NO. SAS - 145
ENGNAD DATEH 17-47|REV.1 SH. 1 OF 1

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: L ,-M/
S

nr<ixvoy




REVISION

0
Issued for

FE|—8600368
Revigion 0.

‘d.
Incorpoiated

ENGINEERING JUSTIFICATION.

1 OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F-3313
REF. SKETCH: SAS - REF

DESIGN DETAIL

THE POWER RANGE CHANNEL 41 (QUAD 4) DETECTOR
SIGNAL TO ISOLATION AMPLIFIER NM301. NM301 PROVIDES AN ADJUSTABLE 0-5 VvDC SIG -
NAL AT TB - 104 (POINTS 4, 5, AND 6) AT THE NIS
FORE BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.

NiIS RACK C-5
TB 104

1 TO SAS MUX
2 | CABINET A
3 (N0041)
4] mic-a+ 8 ‘ 0-5VDC
5] NIIC~A- s:m o>
861 SH - \ ..EBG:JUN
7INR41A + oen o TING
8 [NRA1A ——2 \___ JEB —JA4
ol sH |2 EXISTING
10

11

12

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 18 (POS.), 20 (NEG.), AND 21 (SHIELD).

Q TOP SIGNAL PROVIDES A 0-2.5 vDC

RACK C - 5. THE SAS INPUT CAN THERE -

3, IGURE 2 -9, AND FIGURE 10-25 SHEET

REF. UDC: FEI-860036 REV 0

STATION. INDIAN POINT 2 A|MECH. PROGRAM CON

TTLE SAS COMPUTER INTERFACE PlENG. /0 DATE EDISON ENG.

PWREING CH41(QUAD4) DET G TOP_(NM41C)|R | C&J / )] C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE Y ENG-7/M_DATE 7/)7/8]TSKETCH NO. SAS -146
S |ENG. VAL DATEA 7.4 REV.1 SH. 1 OF 1

CHECKED BY: /47 Zoh




REVISION

0]
issued for
d.

DESIGN DETAIL

NiS RACK C -6

NM42F

a-d ok
N -

NOTE; SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

ENGINEERING JUSTIFICATION.

THE POWER RANGE CHANNEL 42 (QUAD 2) DETECTOR Q SIGNAL
TO SUMMING AND LEVEL AMPUIFIER NM310. N
ATION AMPURER NM303, WHICH PROVIDES

(POINTS 1, 2, AND 3), IN THE NIS RACK
MENTED HERE (SEE SECTION 2.2.4.1.4,
REFERENCE 28).

REF. DWG.: 9321 —-F-3314
REF. SKETCH: SAS —REF

-h
cow\nam.&wn-‘

T8 207

1+

A |
2 - ____.9,__!
3

AN ADJ

TO SAS MUX
—» CABINET B

PROVIDES CURRENT SIGNALS
M310 PROVIDES A 0-10 VDC SIGNAL TO ISOL -
USTABLE 0-5 VDC SIGNAL AT TB-207

C - 8. THE SAS SIGNAL CAN THEREFORE BE IMPLE -
FIGURE 2 -9, AND FIGURE 10 - 25 SHEET 3 OF 8 IN

(N0050)

0-5VDC

STATION. INDIAN POINT 2

TIMLE. SAS COMPUTER INTERFACE

PWR RNG CH42 (QUAD2) DET Q (NM42F)

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: Loy

Nnr<inoo>»

MECH. PROGRAM

ENG. 4,14/? DATE

CON
EDISON ENG.
c&l SKETCH

c&l
ENG7/Y] _DATE 4)7/s

ENG.NVAYN DATELH - 174D

SKETCH NO. SAS -147
REV.0 SH. 1 OF 1

J



REVISION

0]

issued for

DESIGN DETAIL

NIS RACK C-6

TB 205 TB 205A

1] +42C HD-~~@

2| —-42C I— +

: @——@ » TO SAS MUX

3 sH '—U _ CABNET B
4 -0+ @-—-®14 > (N0O44)
5

8 B TO PROTEUS

: (Nooa LW [ T (Noosd)

o[ sn [ SHD | -0-5 VDC
10| +42-2
11[-42-¢
12| SH

NOTE 1

NOTES: 1. EXISTING CONNECTIONS TO TB 205 (OTHER THAN POINTS 7, 8, AND 9) ARE NOT

SHOWN.

2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 6 (POS.), 7 (NEG.), AND 8

(SHIELD).

ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 42 (QUAD 2) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0-2.5
VDC INPUT TO ISOLATION AMPLIFIER NM302. NM302 PROVIDES AN ADJUSTABLE 0-5 VDC
SIGNAL AT TB - 205 (POINTS 7, 8, AND 9), IN THE NIS RACK C ~6. THE SAS INPUT CAN

THEREFORE BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2 -9, AND FIGURE 10-25

SHEET 3 OF 8 IN REFERENCE 28 ).

REF. DWG.: 9321 -F-3314
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

PWR RNG CH42 (QUAD2) DET Q BOT (NM42D)

SKETCHEDBY. VICTOR S. D'AMORE

Uwr-<novoy

MECH. PROGRAM
ENG. A/A DATE

CON
EDISON enG-
C&l SKETCH

C&l
ENG7/M DATE ¥/7/s

ENG. VAN DATE H-17-%)

SKETCH NO. SAS -148
REV.0 SH. 1 OF 1

CHECKED BY: L. Zo1,
Jd




REVISION

0]
Issued for
record.

DESIGN DETAIL

NS RACK C -6
T8 204 | TB 204A
; i—@—@
. ®-——@ *» TO SAS MUX
3 B g | _u . _ CABNET B
4 [N0043 + ores = 1+&-—-® > (N0043)
5 [Noosa WLl | £g
8] SH /SHLD] e
7 [+42-1 0-5 VDC
8i-42-1
9] SH
10
11
12
NOTE 1
NOTES: 1. EXISTING CONNECTIONS TO TB 204 (OTHER THAN POINTS 4, 5, AND 8) ARE NOT
SHOWN.
2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 19 (POS.), 20 (NEG.), AND 21
(SHIELD).

ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 42 (QUAD 2) DETECTOR Q TOP SIGNAL PROVIDES A 0-2.5 VDC
NPUT TO ISOLATION AMPLIFIER NM301. NM301 PROVIDES AN ADJUSTABLE 0-5 VDC SIGNAL
AT TB - 204 (POINTS 4, 5, AND 6), IN THE NIS RACK C-8. THE SAS INPUT CAN THEREFORE
BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.3, IGURE 2 -9, AND FIGURE 10 - 25 SHEET 3
OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F-3314
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TITLE. SAS COMPUTER INTERFACE ENG. 4//4 DATE EDISON EnG.
PWR RNG CH42 (QUAD?2) DET Q TOP (NM42C) 4 C&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE

cal
ENGTM DAT57/17/37 SKETCH NO. SAS - 149

Nr<noo»

CHECKED BY: K7 Forte— ENG.VAY DATEH-17-57{REV. 0 SH. 1 OF 1




REVISICN

0]
Issued for
record.

DESIGN DETAIL

NIS RACK C~7
18 307 + TO SAS MUX
1/ 1 —e—» CABINET A
NM43F - 2] 2 -———%L—'-l (N0051)
3| 3
4 0-5VDC
5
6
7
8
9
10
11
12

NOTE; SAS SIGNAL DESTINATION. BTSCA 01R13, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 43 (QUAD 1) DETECTOR Q SIGNAL PROVIDES CURRENT SIGNALS
TO SUMMING AND LEVEL AMPLIFIER NM310. NM310 PROVIDES A 0-10 VDC.SIGNAL TO ISOL -
ATION AMPURER NM303, WHICH PROVIDES AN ADJUSTABLE 0-5 VDC SIGNAL AT TB - 307
(POINTS 1, 2, AND 3) IN THE NIS RACK C -7. THE SAS SIGNAL CAN THEREFORE BE IMPLE -
MENTED HERE (SEE SECTION 2.2.4.1.4, FIGURE 2 -9, AND FIGURE 10 —-25 SHEET 5 OF 8 IN

REFERENCE 28).

REF. DWG.: A228129
REF. SKETCH: SAS - REF

STATION: [INDIAN POINT 2

TILE: SAS COMPUTER INTERFACE

PWR RNG CH43 (QUAD1) DET Q (NM43F)

SKETCHEDBY: VICTOR S. D'AMORE

nr<iovuoy

MECH. PROGRAM CON

ENG. /4 DATE EDISON enG:
ca 7 / / C&l SKETCH
ENG.7/'] DATE 7/2¢/7 A SKETCH NO. SAS - 150
ENG. VAN DATEH-20-§JREV. 0 SH. 1 OF 1

CHECKED BY: ,&_Z FooZ -




REVISION

lssued for
record.

&

o] DESIGN DETAIL

(SHIELD).

ENGINEERING JUSTIFICATION:

SHEET 5 OF 8 IN REFERENCE 28).

REF. DWG.: A228129
REF. SKETCH: SAS —-REF

TB 305
" 1| N—4sBC+
2| N—ascB-
3
4
5
g prerw i 11 P op TOPROTEUS
ot T T ovse
9] SH | 0-5VDC
10PR-B + SHLD '
11{PR-B —
12] SH {NoTE 1
TB305A
[TO-—@
+_ TO SAS MUX
- D—— > -
| _U_ O-—® _ CABNET A
- '@"’"'@ . v (N00486)
. NOTE: 1. EXISTING CONNECTIONS TO TB 3056 TERMINAL POINTS (OTHER THAN 7, 8, &8) ARE
NOT SHOWN.

2. SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 19 (POS.), 20 (NEG.), AND 21

THE POWER RANGE CHANNEL 43 (QUAD 1) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0-2.5
VDC INPUT TO ISOLATION AMPLIFIER NM302. NM302 PROVIDES AN ADJUSTABLE 0-5 VDC
SIGNAL AT TB - 305 (POINTS 7, 8, AND 9), IN THE NiS RACK C-7. THE SAS INPUT CAN
THEREFORE BE MPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2 -9, AND FIGURE 10-25

STATION: INDIAN POINT 2
. TITLE SAS COMPUTER INTERFACE

PWR RNG CH43 (QUAD1) DET Q BOT (NM43D)

SKETCHEDBY: VICTOR S. D'AMORE

nr<iuo)

MECH. PROGRAM
ENG. /// DATE

CON
EDISON EnG.
C8l SKETCH

ca !
ENG7 DATE Y7/e7

ENG.VA NZDATE H-1) €7

SKETCH NO. SAS - 151
REV.0 SH. 1 OF 1

CHECKED BY: g,(j, 2




REVISION

0

lssued for

d.

'DESIGN DETAIL
NS RACK C-7
TB 304 T8 304A
‘2 D~~~
+
: 3)-——@ » TO SAS MUX

3 e ! _U _ CABNET A
4 | asic-aq {8 - 1+®&-—-€ —+» (N004S)
§ ] 431C—A— (REF. 18)
6| SH r&i5 i——o—s vDC
7 |NB43A+ 10 PROTEUS
8 |NR43A — (NO04§)
9| sSH

10

11

12

NOTE 1
NOTES: 1. EXISTING CONNECTIONS TO TB 304 (OTHER THAN POINTS 4, 5, AND 8) ARE NOT
SHOWN.
2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 23 (POS.), 24 (NEG.), AND 2§
(SHIELD).
ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 43 (QUAD
VDG INPUT TO ISOLATION AMPLIFIER NM301. NM301
SIGNAL AT TB — 304 (POINTS 4, 5, AND 6),
THEREFORE BE MPLEMENTED HERE (SEE SECTION 2.2.

SHEET § OF 8 IN REFERENCE 28).

REF. DWG.: A228129
REF. SKETCH: SAS - REF

1) DETECTOR Q TOP SIGNAL PROVIDES A 0-2.5
PROVIDES AN ADJUSTABLE 0-5 VDC

IN THE NIS RACK C-7. THE SAS INPUT CAN

4.1.3, IGURE 2-9, AND FIGURE 10-25

STATION: INDIAN POINT 2 A
TITLE: SAS COMPUTER INTERFACE g
PWR RNG CH43 (QUAD1) DET Q TOP (NM43C)R
SKETCHEDBY: VICTOR S. D’AMORE Y_

S

MECH. PROGRAM CON

ENG. A/ DATE EDISON ENG.
ca [/ / C&l SKETCH
ENG-7_DATE 9/)7/87 "S<ETCH NO. SAS — 152
ENG. VA DATEH.17-%)|REV. 0 SH. 1 OF 1

CHECKED BY: 4L, ¢ Zoks




REVISION

0
ed for
rd:

MCORPORATEL
FO-880023

REVISION 1

DESIGN DETAIL

NIS RACK C-8

TB 407 TO SAS MUX

1] 1(+) Jf»r C/?S?OE;)B
NM4aF+ 2| 2(-)

BT

4 0-5VDC

5

8

7

8

9

10

11

12

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 14 (POS.), 15 (NEG.), AND 16 .
(SHIELD).

- ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 44 (QUAD 3) DETECTOR Q SIGNAL PROVIDES CURRENT SIGNALS

TO SUMMING AND LEVEL AMPLIFIER NM310. NM310 PROVIDES A 0-10 VDC SIGNAL TO ISOL -
ATION AMPUIFIER NM303, WHICH PROVIDES AN ADJUSTABLE 0-5 VDC SIGNAL AT TB -407
(POINTS 1, 2, AND 3) IN THE NIS RACK C —8. THE SAS INPUT CAN THEREFORE BE IMPLE —

MENTED HERE (SEE SECTION 2.2.4.1.4, FIGURE 2 - 9, AND FIGURE 10 —25 SHEET 7 OF 8
IN REFERENCE 28).

REF. DWG.: 9321 -F-3316 REF. UDC:FEl - 860023 REV 1
REF. SKETCH: SAS - REF

MECH. . PROGRAM CON

STATION: INDIAN POINT 2 A

TTTLE. SAS COMPUTER INTERFACE B | ENG. M~ DATE EDISON ENG.

WA RNG CHa4 (QUAD3) DET Q (NMa4F) |R[C& / / c&l SKETCH

SKETCHEDBY. VICTOR S. D'AMORE Y |ENG./ M _DATE §///f A skeTcH NO. SAS - 153
S |eng. otV DATE d4\¢) [REV. 1 SH. 1 OF 1

CHECKED BY: /2, Z, /.




REVISION

o]

lssued for

Incorporated
FEI-860023
Revigion 1.

‘OI’ d.

DESIGN DETAIL

NiS RACK C-8
TB 405
W
1| N—sCB+
TO TB403 _ 2| Ni- 48— \_JE9- JAd
POINT 11 ~ 3 BXISTING TO SAS MUX
4 » CABINET B
5 Lo—s vDC  (N0048)
6 e
71 1cB+ K8 A |
8| 1cB- L >
9| SH SLD \ JE9 - JL1/2
10| PRB+ — EXSTING
11| PRB - %j—taes—um
12 sp >t BGSTING

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R010, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).
ENGINEERING JUSTIFICATION:

THE POWER RANGE CHANNEL 44 (QUAD 3) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0-2.5
VDC INPUT TO ISOLATION AMPLIFIER NM302. NM302 PROVIDES AN ADJUSTABLE 0-5 VDC
SIGNAL AT TB —405 (POINTS 7, 8, AND™9) AT THE NIS RACK C -8. THE SAS INPUT CAN

THEREFORE BE MPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-9, AND FIGURE 10-25
SHEET 7 OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F-3316 REF. UDC: FEI-860023 REV. 1
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 MECH. PROGRAM CON
TILE SAS COMPUTER INTERFACE ENG. 4/ DATE EDISON E=NG.
PWR RING CH44(QUAD3) DET Q BOT (NMH4D)|R |C&  / C&l SKETGH

SKETCHEDBY. VICTOR S. D'AMORE ENG-7M _DATE )7/97 SKETCH NO. SAS — 154

Nr-<imoue

CHECKED BY: 2. .., Zote

ENG.VA s DATE H.17-47|REV. 1 SH. 1 OF 1

-



REVISION

ENGINNEERING JUSTIFICATION:

OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F-3318
REF. SKETCH: SAS ~REF

o] DESIGN DETAIL
lssued for
d.

FEIaa0023 NS RACK C-8

Reviion 1. TB 404
1 TO SAS MUX
2 CABINET B
3/ 0-5wC  (N0047)
4] 1CA+ 8 |

w

51 1ICA- a—>
6 sH %‘Dj \__ JE9 - JL1A
7| Na—sas o E4ASTING
Nr=a il N\ JE9 - JA4/
9| SH | EXSTING
10
1
12

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).

THE POWER RANGE CHANNEL 44 (QUAD 3) DETECTOR Q TOP SIGNAL PROVIDES A 0-2.5 VDC
INPUT TO ISOLATION AMPLIFIER NM301. NM301 PROVIDES’ AN ADJUSTABLE 0-5 VDC SIGNAL
AT TB - 404 (POINTS 4, 5, AND 8) IN THE NIS RACK C - 8. THE SAS SIGNAL CAN THEREFORE
BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2 -9, AND FIGURE 10 - 2§ SHEET 7

REF. UDC: FEI-860023 REV. 1

STATION:_INDIAN POINT 2 A|MECH. PROGRAM CON

TNLE: SAS COMPUTER INTERFAGE PIENG. A/4 DATE EDISON =G..

PWRRNG CH44(QUAD3) DET Q TOP (NMA4C)|R [C&l 7 J|—CAl SKETCH

SKETCHEDBY. VICTOR S. D'AMORE V[ENG=7/ DATE %)7/87 Siercn No. sAS 158
S |ENG. yAX DATEH 1)-45/{REV.1 SH. 1 OF 1

CHECKED BY: K,j Forrt—




REVISION

lssued for

NMS31E

NOT SHOWN.
(SHIELD).

ENGINEERING JUSTIFICATION:

REF. DWG.: 9321 -F-3313
REF. SKETCH: SAS - REF

O RN O & W~

-t
(=)

1

-t
[

B 101

DESIGN DETAIL

NS RACK C-5

SRL +

SRL -

SH

TO SAS MUX

7(+)

8(-)

____ﬁl_._._l - (N0031)

TN31 +

1N31 -

0-5VDC

SH

NOTE 1

NOTE: 1. EXISTING CONNECTIONS TO TB 101 TERMINAL POINTS (OTHER THAN 7, 8, AND 9)

2. SAS SIGNAL DESTINATION; BTSCA 01808 POINTS 10 (POS ), 11 (NEG.), AND 12

THE SOURCE RANGE DETECTOR 1 LOG Q SIGNAL CAN BE DERIVED FROM ISOLATION AMPL! -
FIER NM106, WHICH PROVIDES AN ADJUSTABLE 0 -5 VDC SIGNAL AT TB - 101 POINTS (7, 8,
AND 9) IN THE NIS RACK C -5, THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE (SEE
SECTION 2.2.2.2.7, FIGURE 2 -8, AND FIGURE 10 - 25 SHEET 1 OF 8 IN REFERENCE 28).

SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: & ., 2 A

cu
ENG—7M _DATE Y)7/87

SKETCH NO. SAS -156
REV.0 SH. 1 OF 1

STATION: INDIAN POINT 2 A|MECH. PROGRAM CON
TITLE: SAS COMPUTER INTERFACE ; [ENG. A/ A4 DATE EDISON BnG.
SOURCE RNG DETECTOR 1 LOG Q( NM31E) 3 ‘ C&l SKETCH

L

S

J

ENG.VA . DATE H-17-4)




REVISION

o] DESIGN DETAIL
lssued for :

&

NiS RACK C-86
TB201

NOD 32+
N0O 32—

SH TO SAS MUX
7(+) f} —» CABINET B

8(-) ___._y___} \(N0032)
9

2N32 + 0-5VDC:
11[2N32 -
SH

NOTE 1

NM32F

O XN SN

-l
(=)

-t
[

NOTE: 1. EXISTING CONNECTIONS TO TB 201 TERMINAL POINTS (OTHER THAN 7, 8, AND 9)
ARE NOT SHOWN.

2. SAS SIGNAL DESTINATION; BTSCA 01R07, POINTS 14 (POS.), 16 (NEG.), AND 16

‘ ’ ' (SHIELD).

ENGINEERING JUSTIFICATION:

THE SOURCR RANGE DETECTOR 2 LOG Q SIGNAL CAN BE DERIVED FROM ISOLATION AMPLIFI -
ER NM106, WHICH PROVIDES AN ADJUSTABLE 0 -5 VDC SIGNAL AT TB - 201 (POINTS 7, 8,
AND 9), IN THE NIS RACK C - 8. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE (SEE
SECTION 2.2.2.2.7, FIGURE 2 -8, AND FIGURE 10 - 25 SHEET 3 OF 8 IN REFERENCE 28).

REF. DWG.: 9321 -F - 3314
REF. SKETCH: SAS - REF

’ STATION: INDIAN POINT 2
TITLE. SAS COMPUTER INTERFACE

SOURCE RNG DETECTOR 2 LOG Q (NM32F)
SKETCHEDBY. VICTOR S. D'AMORE

CHECKED BY: ..., Zookh
- J

MECH. PROGRAM

CON
|ENG. £///4 DATE EDISON =NG.-

ca / C&l SKETCH
ENG~/M DATE 7// 7/”'7 SKETCH NO. SAS -157

ENG.\VA . DATE 4.0 4)|REV.0 SH. 1 OF 1

nr<iou)»




REVISION

0]
lssued for
record.

P 680026, NiS RACK C -8

Ravisoin 1 _ TB 401
SRS1 + l
SRS1 -

DESIGN DETAIL

SRS2 + -01TO 1.0 MA
SRS2 — &
SH
IRS1 +
RS1 -
SH
RS2 +
11| RS2 -
121 sH | NOTE 1

XN LW

-t
(=]

TB401A

TO SAS MUX
CABINET A
(N8031)

—()————- @Z — - 10mV TO 100 mv
12—

TO ROD CONTROL CP FCR
¥ (SR-N31 METER)

180 "OHMS

NOTE 1. EXSTING CONNECTIONS TO TB401 NOT SHOWN.
2. SAS SIGNAL DESTINATION: BTSCA 01R18, POINTS 10 (POS.), 11 (NEG.), AND
12 (SHIELD).

ENGINEERING JUSTIFICATION

TB 401POINTS 1 AND 2 PROVIDE A - 0.1 TO 1.0 MA OUTPUT ( SEE REF. 28,
FIG 10 -25 SHEET 7 OF 8 ). SR N31 REMOTE METER R406 ADJUSTED PER
SECTION 5.6.8.4 TO COMPENSATE FOR 100 OHM SAS INPUT RESISTOR (SEE
REF. 28, FIG 10 -6, SHEET 2 OF 2). SURN 31 IS NON - SAFETY RELATED.

.

REF. DWG.: 9321 - F - 3316, 9321 — F - 3273 REF, UDC: FEl-860023 REV.1

REF. SKETCH: SAS - REF
MECH. PROGRAM CON
ENG. dﬁ DATE EDISON enG. -
cal

. STATION: INDIAN POINT 2
C&l SKETCH

TINLE: SAS COMPUTER INTERFACGE
SOURCE RNG START UP RATE 31 (SURNGT) y

ENG—7'A DATE £/3/P7T sreTer No. SAS - 158
ENG.VAY DATER-i3-57|REV.1 SH. 1 OF 1

SKETCHEDBY. VICTOR S. D'AMORE

NWr<ovo»

CHECKED BY: /{_7_&



REVISION

o]

lssued for

‘, record.

TB 401

SRS1 +

SRS1 -
SH

NOTE 1

DESIGN DETAIL

TB401C

SRS2 -

SRS2 + J

SH SH

RSt +
RS1 -
SH

O N DW=

©

-
o

IRS2 +
RS2 —-
SH

-—h
=3

-t
]

000006

+

>

-

TO SAS MUX
100 GABINET B
OHMS  (N8032)

-10 TO 100 MV

.

TO ROD CONTROL CP

NOTE: 1. EXISTING CONNECTIONS TO TB 401 NOT SHOWN

2. 'SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 19 (POS.), 20 (NEG ), AND 21

(SHIELD).

ENGINEERING JUSTIFICATION

TB 401 POINTS 4 AND S§PROVIDE A - 0.1 TO 1.0 MA OUTPUT ( SEE REF. 28,
FIG 10-25 SHEET 7 OF 8 ). SR N32 REMOTE METER R507 ADJUSTED PER
SECTION 5.6.6.4 TO COMPENSATE FOR 100 OHM SAS INPUT RESISTOR (SEE
REF. 28, FIG 105, SHEET 2 OF 2). SURN 32 IS NON —~ SAFETY RELATED.

REF. DWG.: 9321 -F-3316 , 9321 —F - 3273
REF. SKETCH: SAS —-REF

* FCR (SRN32 METER)

STATION: INDIAN POINT 2 A[MECH. PROGRAM CON

TNLE: SAS COMPUTER INTERFACE PIENG. )/ DATE EDISON ENG.
SOURCE RNG START UP RATE 32 (SURNA2}R | C& /o7 |—S5L SKETCH
SKETCHEDBY: VICTOR S. D'AMORE Y |ENG. 7'M DATE ¥//3/87[ sieren NO. SAS - 159
CHECKED BY: /. - vl S |ENG.VAY) DATE ¥.13%7REV. 0 SH. 1 OF 1

b




REVISION

0]
Issusd for
Jecord.

1]

Rev. § & Record]
of convarsat ion.

DESIGN DETAIL

LQ - 3302
M
T 4[ 1 a :— — i S+ +S
LT - 3302 L i
w
3 R
TO 4 4 5] AP SN
Li-3302 || = ® [ -
8 \B T—l—‘ :
TP - 3302 }
|
®+ -© g :
|
1
i
a
|
w
________________________________ |
N TO
]
n =+ AA—e a7 ~ I’ » PROTEUS
% 20 K OHMS 8 (L6°42)
W _ 20K OHMS |
———————— AR . AMN—e 9
RESISTER MODULE
ASAN
| : @ _____ @\ u >
Liw _@ O) TO SAS MUX
250 CABINET B
___ﬂ___® OHMS (L6042)
O (O 7
SAKT -2

NOTE: SAS SIGNAL DESTINATION; BTSCA 01R04, POINTS 23 (POS.), 24 (NEG.), AND 26 (SHIELD).

REF. DWG.: A225429
REF. SKETCH: SAS - REF

REF. 1. UDC: FEI- 880044 Rev. 0
2. RECORD OF CONVERSATION (V. D'AMORE & B.LEE). DATED 10/15/87

STATION: INDIAN POINT 2

TITLE: SAS COMPUTER INTERFACE

CAVITY PIT SUMP LEVEL

SKETCHEDBY: VICTOR S. D’AMORE

CHECKED BY: Juxy”

Nr<nou»

MECH. PROGRAM
ENG. A//A. DATE

cel
ENG.7M DATE jo/i2 /77

CON
EDISON Ene.

ENG. VAR DATE /4. /7 7

C& SKETCH
SKETCH NO. SAS —-160
REV.1 SH. 1 OF 2




REVISION

0] IMPEDANCE CALCULATION
lssued for :
. record.
ail
I ncorporated LT -3302 CIRCUIT (Z EQUIV.)
UDC— 280044
REV.0 & Recoid]
of Oonvem:lcit:n (REF. 30) PROTEUS
LQ - 3302
(REF. 40) 250 OHMS
LT - 3302
(REF. 10)
TP — 3302 Li—3302 EAS
AN, AAN, A
10 OHMS 5 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + 250 + &6 + 10 = 515

ENGINEERING JUSTIFICATION:

LT - 3302 IS A GOULD PD/PDH DP TRANSMITTER THAT PROVIDES 4~ 20 MA INTO 2000 OHMS
(52 VDC NOMINAL POWER SUPPLY CONSIDERED). LQ - 3302 IS A FOXBORO M/610 AC POWER
SUPPLY, MODIFIED TO PROVIDE 52 VDC (PLUS OR MINUS 1 VDC). THE IMPEDANCE CALCULA -
TION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (250 OHMS), THE
TOTAL LOOP IMPEDANCE (515 OHMS), FALLS WITHIN THE LOAD LIMIT (2000 OHMS).

STATION: INDIAN POINT 2
TILE: SAS COMPUTER INTERFACE

CAVITY PIT SUMP LEVEL (LT -3302)

MECH. PROGRAM CON
ENG. ¥/A DATE EDISON ENG.

C&l /g C&! SKETCH

SKETCHEDBY. VICTOR S. D’AMORE ENG-7M DATE "’,A‘ SKETCHNO. 160

CHECKED BY: _<Zm# %/ .

Nr<nuore

ENG. VAW DATE/c/2:/;7|REV.1 SH. 2 OF 2



REVISION
0]
issued for
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SAS REFERENCES
1. Foxboro Model 66BT-OH Current Repeater, TI 39-
162C February 1968, 18-657 March 1971
2. Foxboro Model 64H Electronic Consotrol Recorder
GSA 2A-3Al1 December 1968
3. Foxboro Testpoint, EM 198906 IT 2.1
4. Babcock & Wilcox Instruction Manual for
Saturation Meter, 01-1106849-01, BWN-20004
(6-76) page 10
5. Foxboro CT-10 Block, EM 198939.2 IT # 1.55
6. Weidmuller Terminals SAKT 2, Section A2, 1981
page 9
7. Resistor Module EM 198939.2 # 1.55
8. L & N see refernce 37.
9. Foxboro Model 610A Single Power Supply,18-635
August 1968
10. Westinghouse Edgewise Instruments, V-252, H-252
AD 43-200 March 1977 ’
11. Foxboro Model 66BR-OH Current Repeater
12. TFoxboro Model 613 DM D/P Cell Transmitter
Foxboro Main. 18-186,90,92 PL-8616
13. Foxboro 610 AR Power Supply, Foxboro Main. 196
14. Foxboro 66GR-OW, Foxboro Main. 18-241
15. Barton Model 764 Lot 4, Westinghouse Manual
No. 86A2 :
16. Foxboro Model 694 AR R/I
STATION: INDIAN POINT 2 A|MECH. PROGRAM CO
TITLE: SAS REFER P S N '
ENCE DOCUMENTS E g[;jdG, ///,4* DATE EDISON ENG.
SKETCHED BY: R MCV VEnG. A/ DATE SK;“:HSNKOET::S —
CHECKED BY: Wz S |ENG. 4//A DATE REV. SH. 1 OF3

o
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record.

18.

20.

- 22,

23.

27.

Foxboro Model 63S~BR-OCHA, G 3649, 3645

Weidmuller Terminals, DK4R SAKT4, Section
Al 1981

19. Foxboro Model 613 HM, Main. G2813, 18-186

Moore SCT Signal Converter, Data Sheet
146-710-01G August 1985

21. Foxboro N-E13DM, N-E11GM, Product Spec

PSS 9-1Bl1A, 1984

Foxboro Model 611 GM Transmltter, Foxboro _
Main Manual 18-176,190,192 \

Westinghouse NLP3 Isolator, WRVLS Equipment
Reference Manual

24. Westinghouse NCI1 Input Card WRVLS Equipment

Reference Manual

25. Westinghouse NMD1 Multiplier/Divider WRVLS

Equipment Manual

26. Esterline Angus Miniseries Vi Strip Chart

Recorder Instruction Manual, Sept 1969

CPI RTP 4736/50 Universal High Speed Wide~-Range
Gate Card, Tech Spec MC 1148 1982

28. Westinghouse NIS Technical Manual Sept 1969

29. Victoreen Log Ratemeter Model 842-11 E350021

30. Modification Procedure MMC-80-2-15 (dated
9/5/74) to M610A Power Supply
31. Leeds & Northrup Speedomax Recorder M Mark III
General Specifications
STATION: INDIAN POINT 2 MECH. PROGRAM
TITLE: SAS REFERENCE DOCUMENTS ENG. A/4 DATE EDl%ﬁ ENG
C&l C&l SKETCH -

SKETCHED BY: R MCV

ENG. DATI
A E SKETCHNO. SAS - REF

CHECKED BY: ,U/‘]

nr<iuoy

ENG. ,(//,4' DATE REV. SH. 2 OF3
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®

32. Rosemount Transmiter 1153, Product Data Sheet
22, 1978

33. Rosemount Power Supply SPS-2101-P

34. A227341-0
Schematic Diagram for RIS CO or Alarm Units
$# ET-1215

35. Rosemount Transmitter 1151DP, Product Data
Sheet 2256, 1986

36. Foxboro 66C Series Summing Amp TI-39-1636
Sept 1972 : Input Impedance 150 ohms

37. Foxboro 65PX-OHW Indicator
MI 18-273 May 1974
Input Impedance : 1.2 ohms

MECH. PROGRAM

SKETCHED BY: R MCV
CHECKED BY: /A

STATION: INDIAN POINT 2 A CON

| TITLE: SAS REFERENCE DOCUMENTS g ENG. A/A DATE EDISON ENG.
3 c& C&l SKETCH
L
S

ENG. 474 DATE SKETCHNO. SAS - REF
ENG. /A DATE REV. SH. 3 OF3
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