
Murray Selman 
Vice President 

Consolidated Edison Company of New York, Inc.  
Indian Point Station 
Broadway & Bleakley 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 I0CFR50.62. 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, 

8711090263 871102 
PDR ADOCK 05000247 
P PDR



24.190.9.23.1 

cc: Ms. Marylee M. Slosson 
Project Directorate I-i 
Division of Reactor Projects I/II 
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
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1. 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.



0 0.  
2. 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 1-2.1).  

The attached preliminary logic diagram SK-15805-12 (Figure 1-2.2) and 
the Test Panel assembly diagram SK-15805-22 (Figure 1-2.3) depict the 
information requested. We wish to point out that this is 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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3. Supply the following information on the AMSAC 1E 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 1E buses from faults on the load side; 
whatever the load, be it class 1E or non-class 1E.  

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 1-3.1 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 II8VAC buses for all four channels 
(trains) of power supply. This figure shows the line-up to 125 VDC 
power panels Nos. 23 and 24.



4. 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 IP-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. In 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 January 16, 
1987 response address AMSAC physical separation.



5. 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.
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Response to NRC Questions on SAS/SPDS 

Consolidated Edison Company of New York, Inc.  
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1. By letter dated April 3, 1986, NRC requested that we verify that the 
Class 1E isolators for the SAS/SPDS are powered from a Class 1E 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 lE 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, d, e, f, and g. In item c 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.



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

a) Show Class 1E 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-lE signal going into and out of the SAS/SPDS.  

Response: 

Figure 11-2.1, 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 loops 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 11-2.2 and 11-2.3 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 lists 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 11.2-3 contains two block diagrams and an equivalent 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 loop contains a test point block 
(TP/L459A), an isolator current repeater (LM-459B), an indicator (LI-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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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 

R 1 
R 2

DESCRIPTION

STM GEN B 
STM GEN B 
STM GEN B 
STM GEN B 
STM GEN B 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN C 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
STM GEN D 
TAVG LOOP 
TAVG LOOP 
TAVG LOOP 
TAVG LOOP

STM OUT 1 FLOW 
STM OUT 1 PRESS 
STM OUT 2 FLOW 
STM OUT 2 PRESS 
WIDE RNG LVL 
FEED WTR IN 1 FI 
FEED WTR IN 2 FI 
NAR RNG 3 LVL 
NAR RNG 2 LVL 
NAR RNG 1 LVL 
STM OUT 1 FLOW 
STM OUT 1 PRESS 
STM OUT 2 FLOW 
STM OUT 2 PRESS 
WIDE RNG LVL 
FEED WTR IN 1 FI 
FEED WTR IN 2 FI 
NAR RNG 3 LVL 
NAR RNG 2 LVL 
NAR RNG 1 LVL 
STM OUT 1 FLOW 
STM OUT 1 PRESS 
STM OUT 2 FLOW 
STM OUT 2 PRESS 
WIDE RNG LVL

OW 
LOW

OW 
.OW

RESIDUAL HEAT REMOVAL LOOP FLOW 
RESIDUAL HX IN LOOP HDR TEMP 
RESIDUAL HX OUT LOOP 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 A 
TITLE: INDEX P 

R 
SKETCHED BY: R MCV L 

CHECKED BY: S

MECH. PROGRAM 
ENG. DATE 
C&I 
ENG. DATE

ENG. DATE

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. iii
ENG. DATE



REVISION 

Issued for 
record.

INDEX

SKETCH NO.  

SAS-118 
SAS-119 
SAS-120 
SAS-121 
SAS-122 
SAS-123 
SAS-124 
SAS-125 
SAS-126 
SAS-127 
SAS-128 
SAS-129 
SAS-130 
SAS-131 
SAS-132 
SAS-133 
SAS-134 
SAS-135 
SAS-136 
SAS-137 
SAS-138 
SAS-139 
SAS-140 
SAS-141 
SAS-142 
SAS-142 
SAS-142 
SAS-142 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143

TAG 

R 4 
R 5 
R 6 
R 7 
R 8 
RII 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R23 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
LT920 
JB-BI 
JB-AI 
JB-A2 
JB-B2 
TC-E 8 
TC-H 9 
TC-H10 
TC-D 4 
TC-H13 
TC-D 9 
TC-N 9 
TC-E 4 
TC-E10 
TC-J 7 
TC-E 5

DESCRIPTION 

AREA 4 R CHARGING PUMP ROOM 
AREA 5 R FUEL STORAGE BLDG 
AREA 6 R-SAMPLING ROOM 
AREA 7 R-INCORE INSTR ROOM 
AREA 8 R-DRUMMING STATION 
CONT AIR PARTICULATE RAD 
CONT RADIO GAS RAD 
PLANT VENT 
AUX BLDG EXHAUST GAS RAD 
STEAM JET AIR EJECT EXHAUST 
CONT CLNG HX SERV WTR OUT 1 RAD 
COMP CLNG PMP SUCT HDR RAD 
WASTE DISPOSASL LIQUID RAD 
ST GENER BLOWDOWN DRAIN RAD 
WASTE DISPOSAL GAS ANALYZER 
CONT CLNG SERV WTR OUT 2 RAD 
HI RANGE CONTAINMENT RAD R25 
HI RANGE CONTAINMENT RAD R26 
PLANT VENT HI RAD 
STEAM LINE RAD LOOP 1 u 
STEAM LINE RAD LOOP 2 
STEAM LINE RAD LOOP 3 
STEAM LINE RAD LOOP 4 
REFUELING WTR STORAGE TANK LVL
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE 
INCORE

T JUNCTION 
T JUNCTION 
T JUNCTION 
T JUNCTION 
T E08-(T/C 
T H09-(T/C 
T H10-(T/C 
T D04-(T/C 
T H13-(T/C 
T D09-(T/C 
T N09-(T/C 
T E04-(T/C 
T E10-(T/C 
T J07-(T/C 
T E05-(T/C

BOX 
BOX 
BOX 
BOX 
08) 
50) 
17) 
38) 
18) 
40) 
61) 
07) 
09) 
52) 
42)

1 TEMP 
1 TEMP 
2 TEMP 
2 TEMP

STATION: INDIAN POINT 2 A 
TITLE: INDEX P 

R 

SKETCHED BY: R MCV L 

CHECKED BY: S

MECH.  
ENG.
C&j 
ENG.

PROGRAM 
DATE

DATE

ENG. DATE

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. iV
ENG. DATE



REVISION 

01 
Issued for 
record.

INDEX

SKETCH NO.  

SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-143 
SAS-144 
SAS-145 
SAS-146 
SAS-147 
SAS-148 
SAS-149 
SAS-150 
SAS-151 
SAS-152 
SAS-153 
SAS-154 
SAS-155 
SAS-156 
SAS-157

TAG 

TC-J10 
TC-F 9 
TC-J1I 
TC-G 4 
TC-K 3 
TC-G 9 
TC-KII 
TC-H 5 
TC-K13 
TC-C 8 
TC-L 5 
TC-N 8 
TC-L 7 
TC-F 5 
TC-LII 
TC-G 8 
TC-L12 
TC-H 8 
TC-M 5 
TC-EII 
TC-M 8 
TC-H 3 
TC-F12 
TC-D 7 
TC-M10 
NM41F 
NM41D 
NM41C 
NM42F 
NM42D 
NM42C 
NM43F 
NM43D 
NM43C 
NM44F 
NM44D 
NM44C 
NM31E 
NM32F

DESCRIPTION 

INCORE T J10-(T/C 19) 
INCORE T F09-(T/C 46) 
INCORE T JII-(T/C 20) 
INCORE T G04-(T/C 47) 
INCORE T K03-(T/C 21) 
INCORE T G09-(T/C 12) 
INCORE T K1I-(T/C 53) 
INCORE T H05-(T/C 49) 
INCORE T K13-(T/C 54) 
INCORE T C08-(T/C 05) 
INCORE T L05-(T/C 56) 
INCORE T N08-(T/C 29) 
INCORE T L07-(T/C 57) 
INCORE T F05-(T/C 45) 
INCORE T L11-(T/C 58) 
INCORE T G08-(T/C 48) 
INCORE T L12-(T/C 24) 
INCORE T H08-(T/C 16) 
INCORE T M05-(T/C 25) 
INCORE T EII-(T/C 43) 
INCORE T M08-(T/C 26) 
INCORE T H03-(T/C 15) 
INCORE T F12-(T/C 10) 
INCORE T D07-(T/C 39) 
INCORE T M10-(T/C 27) 
PWR RNG CH41 (QUAD4) DET Q 
PWR RNG CH41 (QUAD4) DET Q BOT 
PWR RNG CH41 (QUAD4) DET Q TOP 
PWR RNG CH42 (QUAD2) DET Q 
PWR RNG CH42 (QUAD2) DET Q BOT 
PWR RNG CH42 (QUAD2) DET Q TOP 
PWR RNG CH43 (QUADI) DET Q 
PWR RNG CH43 (QUADI) DET Q BOT 
PWR RNG CH43 (QUADI) DET Q TOP 
PWR RNG CH44 (QUAD3) DET Q 
PWR RNG CH44 (QUAD3) DET Q BOT 
PWR RNG CH44 (QUAD3) DET Q TOP 
SOURCE RNG DETECTOR 1 LOG Q 
SOURCE RNG DETECTOR 2 LOG Q

STATION: INDIAN POINT 2 
TITLE: INDEX 

SKETCHED BY: R MCV 
CHECKED BY:

A MECH.  
P ENG.  
P 
R C&1 
V ENG.  
L NG S IENG.

PROGRAM 
DATE

DATE 

DATE

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. v

_______________ I ________________________________________

I



REVISION 

0 
Issued for 
record.

INDEX

SKETCH NO.  

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

TAG 

SURN31 
SURN32 
LT3302

DESCRIPTION 

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

STATION: INDIAN POINT 2 A 
TrrLE: INDEX P 

R 

SKETCHED BY: R MCV L 

CHECKED BY: S

MECH. PROGRAM 
ENG. DATE
C& 
ENG.  

ENG.

DATE 

DATE

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. vi

I . I



DESIGN DETAIL
REVISION 

07 
Inued for 
record.  

0

SAKr- 2 
AIAA

NOTE 1. PROTEUS COMPUTER ADDRESS POINT F6096 IS PLANNED FOR RELABEUNG AS 
F0407.  

2 SAS SIOALDESTVNA'10t TERMINAL BLOCK 01R02, POINTS 6 (POS.), 7 (NEG.), 
AND 8 (SHIELD).  

REF. DWGS.: A226329 
F. SKETCH: SAS - REF

MECH. PROGRAM 
ENG.// /4 DATE
C&j " 
ENG.7/1 DATE3/1,/

CHECKED BY: 7flED

CON 
EDISON ENG.

C&I SKETCH 
SKETCH NO. SA.S- 1 
REV. 0 SH. 1 OF 2

FQ - 1200 
POWER SUPPLY

STATION: INDIAN POINT 2 
ITLE SAS COMPUTER INTERFACE 

AUJX FEEDWATER FLOW SG21 (F- 1200) 

SKETCHEDBY VICTOR S. D'AMORE

I

ENG.VA-_ ,, DATE "3' "



IMPEDANCE CALCULATION

(REF. 9A) PROTEUS (REF. 10) 
CAB. 1 STRIP 0178 FI - 1200 

(REF. 32 ) [ Q-10 
250 OHMS OHMS 

FT- 1200 SAS i'--4- 20 MA 

TP/F1 200 AIAA (RE. 6) 

10 OHMS 250 OHMS 

TOTAL IMPEDANCE (OHMS) = 250 + 5 + 250 + 10 = 515 

ENGINEERING JUSTIFICATION: 

FQ-1200 IS A FOXBORO MODEL 61 OAT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES 
A 4- 20 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 tJ1PEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS 
INPUT (250 OHMS), THE TOTAL IMEPDANCE (515 OHMS), FALLS WITHIN THE LOAD UMIT (750 
OHMS).  

THE AUXIAFW 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 
ENG./,, DATE 
C&I 
ENG-T_1 DATE /0/z L/ ; 
ENG. Vl.tz. DATE/,l/iz -/7

CON 
EDISON ENG.  

C&I SKETCH 

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

REVISION 

Issued for 
record.

STATION: INDIAN POINT 2 A 
TILE: SAS COMPUTER INTERFACE P 
AUX FEEDWATER FLOW SG21 (F- 1200) R 
SKETCHED BY: VICTOR S. D'AMORE V 

L CHECKED BY: W , / S



REVISION 

aIsued for 
d.

FQ - 1201 
POWER SUPPLY

TO 
Fr-1201

SAKT- 2 
ASAA

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

F0427.  
2. SAS SIGNALDEST1NATIOM TERMINAL BLOCK 01R09, POINTS 10 (POS.), 11 (NEG.), 

AND 12 (SHIELD).  

REF DWGS.: A225349 
REF. SlTCH: SAS - REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM WCN 

TME SAS COMPUTER INTERFACE P ENG. 1,4 DATE EDISON ENG.  

ALD(FBYWATER FLOWSG22 (F-1201) R C&! C&I SKETCH 

SETCED VACTOR S. D'ENG.? DATE / SKETCH NO. SAS- 2 

CHECKED BY: . S ENG. Vltt:, DATEI.)j' REV. 0 SH. 1 OF 2

DESIGN DETAIL



IMPEDANCE CALCULATION

(REF. 9A) PROTEUS 
CAB. 1 STRIP 0178

(REF. 10) 
FI - 1201

!-20 MA

10 OHMS 250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + 5 + 250 + 10 = 515 

ENGINEERING JUSTIFICATION:

FQ - 1201 IS A FOXBORO MODEL 61 OAT 27 VDC POWER SUPPLY (CUSTOM), AND PROVIDES 
A 4- 20 MA OUTPUT. FT -1201 IS A ROSEMOUNT 11 53HA4 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 AUXLIARY 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 
TTE SAS COMPUTER INTERFACE 
AUX FEEDWATER FLOW SG22 (F - 1201) 
SKETCHED B VICTOR S. D'AMORE 
CHECKED BY: ,.,,yyq.

MECH. PROGRAM 
ENG. A A DATE 
C&I ENG.'7 1 DATE /AlA 7 

ENG. \/At DATE,/,;

CxN 
EDISON ENG.  

C&I SKETCH

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

REVISION 

Isued for 
record.



DESIGN DETAIL

FQ - 1202 
POWER SUPPLY

FT - 1202

SAKT - 2 B2AA

v y 
TO FI-1202 

AND PROTEUS 
(F6093)

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6093 IS PLANNED FOR RELABELING AS 

F0447 
2. SAS SK24ALDES11NATIN TERMINAL BLOCK 01R04, POINTS 10 (POS.), 11 (NEG.).  

AND 12 (SHIELD).  

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

STAT1ON: INDIAN POINT 2 A MECH. PROGRAM (CxN 
TITE SAS COMPUTER INTERFACE P ENG. ,/ .t DATE EDISON ENG.  

ALX FEWATER FLOW SG23 (F-1202) R C&i C&I SKETCH 

ST'rCHED VICTOR S. D'AMORE L SKETCH NO. SAS -3 

CHECKED BY: S ENG. VA/.V DATE 1-i3. V- REV. 0 SH. 1 OF 2

REVISION 

Isued for 
rd.



IMPEDANCE CALCULATION

(REF. 9A) PROTEUS (REF. 10) 
CAB. 1 STRIP 0178 FI - 1202 

(FIEF. 32 ) [ Q-10 
250 OHMS 6 OHMS 

10 OHMS 250 OHMS 

TOTAL IMPEDANCE (OHMS) = 250 + 5 + 250 + 10 = 515 

ENGINEERING JUSTIFICATION: 

FQ -1202 IS A FOXBORO MODEL 61 OAT 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 (515 OHMS), FALLS WITHIN THE LOAD LIMIT (750 
OHMS).  

THE ALD(ILIARY 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 
TITLE SAS COMPUTER INTERFACE 
AiX FEEDWATER FLOW SG23 (F -1202) R 

SKETCHED BY VICTOR S. D'AMORE L 
CHECKED BY: e4 0//. S

MECH. PROGRAM 
_ENG.A4R DATE 

SC&! 

ENG.77" DATE / 

ENG. V/ ti DATE /LV1./t

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 3 
IREV. 0 SH. 2 OF 2

REVISION 

Inued for 
record.



REVISION 

ud for 
ord.

DESIGN DETAIL 

FQ - 1203 
POWER SUPPLY

NOTE: 1. PROTEUS COMPUTER ADDRESS POINT F6094 IS PLANNED FOR RELABELING AS 

F0467.  
2. SAS SIGNALDESATION: TERMINAL BLOCK 01R06, POINTS 23 (POS.), 24 (NEG.).  

AND 25 (SHIELD).

REF. DWGS.: A225374 
F . SKETCH: SAS - REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM CON 

TITME SAS COMPUTER INTERFACE P ENG. A)!1 DATE - DISON ENG.  
ALD(, .".ATER FLOW SG24 (F-1203) R C&i C&i SKETCH 

S'TCHEDB. VICTOR S. D'AMORE VL ENG. "? DATE 81131,7 SKETCH NO. SAS -4 

CHECKED BY: S ENG. V&. DATE I *I3--%7 REV. 0 SH. 1 OF 2

SAKT - 2 
89M



(REF. 9A) p 
CAB. 1 

(REF. 32) FQ - 1203 2 

FT - 1203 -TP/F1 
203 

10 OHMS

ROTEUS (REF. 10) 
STRIP- 0178 FI - 1203 

50 OHMS 5 OHMS 

SAS " -- 4 - 20 MA 
BA(RF6) 

250 OHMS

TOTAL IMPEDANCE (OHMS)= 250 + 5 + 250 + 10 = 515 

ENGINEERING JUSTIFICATION: 

FQ -1203 IS A FOXBORO MODEL 61 OAT 271 VDC POWER SUPPLY (CUSTOM), AND PROVIDES 
A 4- 20 MA OUTPUT. FT-1203 IS A ROSEMOUNT 1153HA4 TRANSMITrER, 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 UMIT (760 
OHMS).  
THE AIX]UARY FEEDWATER PLOW SG24 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 
TITLE SAS COMPUTER INTERFACE P 
AUX FEEDWATER FLOW SG24 (F- 1203) R 
SKETCHEDB'te VICTOR S. D'AMORE V 

L CHECKED BY: !I/ /-; is

MECH. PROGRAM 
ENG. ///? DATE 
C&J EN G.7/ DATE/o. ,/4 

ENG. V AL t-, DATE '/;z)-/'7
L - - .1.

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 4 
REV. 0 SH. 2 OF 2

REVISION 

Issued for 
record.

IMPEDANCE CALCULATION



DESIGN DETAIL

FIHT SIDE (R.V.) 
F E D 

000000000 
26 21 18 11 8 1 Si Si Si 

0 00 0000 0 
27 22 17 12 7 2 Hi Hi i 

0000 0000 
28 23 18 1 8 LO LO 

000 00 
29 24 19 14 4 GD G0 G 

000 000 
30 25 20 15 10 5 GOtTUNE

TO SAS MUX 
CABINET A 

(M8011) 

0-5 VDC

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).  

ENG=NEERING JUSTIFICATION: 

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

MENTED WTHOUT ISOLATION. FIGURE 4.4 OF THE ESTERUNE ANGUS MINISERVO V STRIP 

CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK 

POINTS 7 (COM.) AND 8 (POS.) PROVIDE A 0- 6 VDC RETRANSMITED OUTPUT. A 5 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 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 A 
TILE: SAS COMPUTER INTERFACE p 

P.  
WIND DIRECTION - ELEVATED (WD - E) R 
SKTCHEDBY. VC,OR S. DMORE v 

urvcr ova / f S

______________________________________ r

MECH. PROGRAM 
ENG. DATE 
C&I 

EN ,JM,, DATE 2/lnlcx
I .____________ j, % f'.' ' ( l ..... ...... -

CUN EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS - 5 
REV. 1 SH. 1 OF 1

REVISION 

01 
Issued for 

FEI -860042 
R., on I



a

REVISION 
0 
Issued for 

FE-860042 
Reision 1 

S

DESIGN DETAIL

LEFT SIDE (R.V.) 
0 B A 

000000000 
26 21 18 11 8 1 $1 91 Si 

0 0 00 a0 00 0 
27 22 17 12 7 2 Hi HI Hi 

0000 0000 
28 23 181s 3 0 LO LO 

0 00 Ns60 0 
29 24 19 14 s 4 00 GD 00 

0000 0000 
30 25 20 15 10 5 GND NJT UNE

TO SAS MUX 
C~ABIN~ET A 

(M8012) 

0-6 VDC

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

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

ENG.=ENNG JUSTIFICATION: 

WD- G IS A NON - SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE 
MENTED WITHOUT ISOLATION. FIGURE 4.4 OF THE ESTERUNE 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 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 5 KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

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

REF. UDC: FEI - 860042 REV. 1

STA7iON: INDIAN POINT 2 A 
THITE SAS COMPUTER INTERFACE P 
WIND DIRECTION - GROUND (WD - G) R 
SKETCHEDBY. VICTOR S. D'AIOJgE 
CHECKED BY: 4 _ . S

MECH. PROGRAM 
ENG. ,V/A DATE

ENG.J/I DATE /-2 P 

ENG. JA-tz DATE -)I-19-,

EDISON ENG.  
C&I SKETCH

SKETCH 
REV. 1

NO. SAS - 6 
SH. 1 OF 1



DESIGN DETAIL

LEFT SIDE (R.V.) 
C B A 

000000000 
28 21 18 11 8 1 Si l S si 
00000a000 
27 22 17 12 7 2 Hi Hi Hi 

00 0 00 00 0 
28 23 18 1 8 _3 _0 LO LO 

00 000 t' 
29 24 iS 14 9 4 O GO GO 

30 25 20 15 5 GND NJT UNE

L -, =TO SAS MUX 
CABSt'ET A 

(M8002) 

0-5 VDC 

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

2. SAS SIGNAL DESTINATION: BTSCA 01 Rl 1, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).  

ENGINEERNG JUSTIFICATION* 

WS-G IS A NON-SAFElY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE
MENTh WlnHOJr ISOLATIO. FIGURE 4.4 OF THE ESTERUNE ANGUS MINISERVO VI STRIP 
CHART RECORDER NSTRUCTION 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 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 SAMPLESrEC 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

SIAIION: INDIANPOINT2 JA
TITLE SAS COMPUTER INTERFACE
WIND SPEED - GROUND (WS - G) i
SKETCHED BY VICTOR S. DAIIORE

I MECH. PROGRAM 
ENG. AI//A DATE
C& / 
ENG 'A9 DATE,3//?

CHECKED BY: FN-~ G...'\JAN ,ATE.ll-,, •- I A)i

CN 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 7

REVISION 

01 
Iaued for 
record.  

FE I-G 86 0042 
n1 .I

ID

7 -- -CHECKED BY:



DESIGN DETAIL

RIGHT SIDE (R.V.) 
F E 0 

000000000 
28 21 18 11 8 1 Si 61 61 

00000 000 
27 22 17 12 7 2 Hl Hi Hi 

00000 000 
28 23 18 1 3 0 LO LO 

000 00 
29 24 19 14 9 450 G o O 

0 0 0 0 0 0 0 
30 25 20 15110 5 00 t6.JT UNE

TO $AS MUX ECABINET 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).  

LGMNM NG JUSTIRCATION: 

WS-E IS A NON-SAFETY RELAED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE
MB'JTED WITHOUT ISOLATIOL FIGURE 4.4 OF THE ESTERLINE ANGUS MINISERVO V STRIP 
CHART RECORDER IJNSTRUCTION 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 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 SAMPLESrSEC OR LESS. THE SAS MUX HAS A 10 SAMPLES/SEC RATE, THEREFORE, 
THE 5 KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.

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

REF. UDC: FEI - 860042 REV. 1

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE 1P 

W SPEED - ELEVATED (WS - E) R 
SKETCHED W. VICTOR S. D'AMORE L 

CHECKED BY: sL

MECH. PROGRAM 
ENG. 11A DATE 

ENG.-1 DATE 3/7/7 

ENG.VA DATES2v V)

CON 
EDISON ENG.  

C&I SKETCH
SKETCH 
REV. 1

NO. SAS - 8 
SH. 1 OF 1

REVISION 

Issued for 

FE1- 60042 
Reision 1

, - hw.



REVISION DESIGN DETAIL 

Isued for 
gbrd.  

Incotporated 
FEI -860042 

RIG-f SIDE (R.V.) 
F E D 000000000 

28 21 18 11 8 1 61 61 51 

000 00000 
27 22 17 12 7 2 Hi Hi Hi 

000000000 
28 23 18 1 8 LO LO LO 

29 24 14 9 4 GND G M 

000000000 
30 25 20 15 10 5 GN NJT UNE 

-TO SAS MUX 

CABIN'ET A 
(M8021) 

0-5 VDC 

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

CHANNEL DT- U.  
2. SAS SIGNAL DESTINATION: BTSCA 01Rl1, POINTS 27 (POS.), 28 (NEG.), AND 29 (SHIELD).  

EN 9rING JUSTIFICATION: 

DT-U IS A NON-SAFETY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE

MENTM VATHOUT ISOLATON. FIGURE 4.4 OF THE ESTERUNE ANGUS MINISERVO V STRIP 

CHART RECORDER NSTRUC71ON MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK 

POINTS 12 (COM.) ANDi 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 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 SAMFLES/SEC OR LESS. THE SAS MUX HAS A 10 SAMPLE/SEC RATE, THEREFORE, 

THE 6 KOHM MINIMUM RECORDER OUTPUT LOAD IS SATISFIED.  

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

REF. SlErCH: SAS - REF.  

STATION: INDIAN POINT 2 A MECH. PROGRAM CflN 
TITLE: SAS COMPUTER INTERFACE P ENG. /1 A- DATE - EDISON ENG.  

ET DELTA TEMP- UPPER (DT- U) R . C&I SKETCH 

SKETCHEDB. VCT R S. D'AMORE L SKETCH NO. SAS -9 

CHECKED BY: S ENG.V/0,4 DATE31 S W- REV. 1 SH. 1 OF 1



DESIGN DETAIL

LEFT SIDE (R.V.) 
C B A 

000000000 
28 21 16 11 8 1 si S1 si 

000 00000 
27 22 17 12 7 2 HI Hi Hi 

000 00000 
28 23 18 1 8 3 0 LO LO 

~2924 f 4 9 00M M N 
2C O OO O OO 

000000000 
30 25 20 15 10 5 G0 NEJT UNE

TO SAS MUX E CABNET A 
(M8022) 

0-5 VDC

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

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

ENGINEERING JUSTIRFCATION" 

DT-L IS A NON - SAFElY RELATED CHANNEL, THEREFORE, THE SAS INPUT CAN BE IMPLE 
MENTB) VfTHOUT ISOLATION FIGURE 4.4 OF THE ESTERMNE ANGUS MINISERVO VI STRIP 
CHART RECORDER INSTRUCTION MANUAL (REF. 26), ILLUSTRATES THAT TERMINAL BLOCK 
POINTS 12 (COM.) AND1 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 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 SAMPLESrSEC 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 A 
TTLE SAS COMPUTER INTERFACE P 

-P 
MET DELTA TEMP- LOWER (DT- L) R 
SKETCHEDW. VICTOR S. D8MORE L

MECH. PROGRAM 
'ENG. AI/A DATE
C&J 
ENG.1?1, DATE -3//7/a

CHECKED BY: /c"v% EGvTE

SCON 
EDISON ENG.  

C& SKETCH 
SKETCH NO. SAS 1 
REV. 1 SH. 1 OF 1

REVISION 

Issued for 

rprted 
FEI -860042 
Rev. I

I

EN. , A DTS



DESIGN DETAIL
REVISION 0i 
Issued for 

td 

FB-60023 
Risoin 1

NOTE: 1. BE)$TNG CONNECTIONS TO T8401 NOT SHOWN.  
2. SAS SIGNAL DESTINATION: BTSCA 01R17, POINTS 6 

8 (SHIELD).

y - 0.1 TO 1.0 mA 

+ 

TO SAS MUX 

C.ABNET A 
(N8035) 

- 10 TO 100 mV 

-' TO ROD CONTROL CP 

FCR (IR N35 METER) 

(POS.), 7 (NEG.), AND

ENGINEERNG JUSTIFICATION

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 - 6, SHEET 2 OF 2). SURN 36 IS NON - SAFETY RELATED.  

REF. DWG.: 9321 - F - 3316,9321 - F - 3273 REF. UDC: FEI - 860023 REV. 1 
REF. SETCH: SAS - REF

STATION: INDIAN POINT 2
TITLE SAS COMPUTER INTERFACE
INT RNG STARTUP RATE 36 (SURN35)
... TcED.... ICTU RS . o (SURE 
SKETOHEDBY. VICTrOR&S DM2a ,RE IV

e HE=CKFD BY:

EG.T I I
MECH. PRO R3AM 

ENG. VI,4DATE 

ENG.VNj DATE.'.',

cxN EDISON ENG.  
C&I SKETCH

SSKETCH NO. SAS-11 
REV.1 SH. 1 OF 1

____CHECKED BY:- !~ ~ --- ~- ______________

NIS RACK C - 8 
TB 401

IFI

!:f -



DESIGN DETAIL
REVISION 

Inued for It' 
£C FS-860046 
%yn 1.

TO SAS MUX 
CABINET B 

(N8036) 

TO ROD CONTROL CP 
FCR 

(IR N36 METER)

NOTE: 1. EXISTING CONNECTIONS TO TB 401 AND TB 413 NOT SHOWN 
2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 23 (POS.), 24 (NEQ.), AND 25 

(SHIELD).

844EFNG JUSTIFICATION

TB 401 POINTS 10 AND11 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, FIG 10-5, SHEET 2 OF 2). SURN 36 IS NON - SAFETY RELATED.

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

REF. UDC: FEI - 860046 REV.1

STATION: INDIAN POINT 2 A 
TIE SAS COMPUTER INTERFACE p 

INT RNG START UP RATE 36 (SURN36) R 

SKETCIB VICTOR S. D'AMORE L 

CHECKED BY: 7 ' S

MECH. PROGRAM 
ENG. ,4J/,4 DATE
C&I 
ENG.--r-?

I- -I

DATE 9/)?/7

ENG.VA~N DATE'5(~l3.r

EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS - 12 
REV. 1 SH. I OF 1

________ I - --- -- - - - &AN~t-, DATE "9'- -] __________

TB 413T3 401



DESIGN DETAIL
REVISION 

Isued for

NM35BI 

1

TO SAS MUX 
-CABIET A 

(N0036) 

-0- 5VDC

NOTE 1

NOTE: 1. EXISTING CONNECTIONS TO TB 103 TERMINAL POINTS (OTHER THAN 4, 6, AND 6) ARE 
NOT SHOWN.  

2. SAS SIGNAL DESTINATION: BTSCA 0iR07, POINTS 10 (POS.), 11 (NEG.). AND 12 
(SHIELD).  

NMEG JUSTICATION 

THE INERMEDIATE RANGE DETECTOR 1 LOG SIGNAL PROVIDES CURRENT SIGNALS TO LOG 
CURET AMPLFER NM201, WHICH PROVIDES A 0 -10 VDC SIGNAL TO ISOLATION AMPL 
RER NM202. NM202 PROVIDES AN 0- 5 VDC ADJUSTABLE OUTPUT AT TB- 103 (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 I OF 8 IN REFERENCE 
28).  

REF. DWGM: 9321 - F- 3313 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P P 
INTERM RNG DETECTOR 1 LOG Q (NM35B) R 
SKETCHEDBY' VICTOR S. DAMORE V 

.... iL

CHECKED BY:

MECH. PROGRAM 
ENG. v/A DATE
C&i 
ENG.---" DATE Y,1

ENG.\INk DATE ~-V2-'i2

EDISON BdG.  
C&l SKETCH 

SKETCH NO. SAS -13 
REV SH. 1 OF 1

A L..... ATE V. 0 S 1 OF 1

NIS RACK C-5 

TB 103

I

I



DESIGN DETAIL
REVISION 

Inued for

SRACK 
TB 203 
2N36 + 
2N36 

SH 
4+ 

6

1 

2 
3 
4, 

NM36B 

8 

9 
10 
11 
12

C-6 

TO SAS MUX 
7 CASNET B 

(N0036) 

0-5 VDC

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

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

ENNEINIG JUSTIICATONo 

THE INTERMEIATE RANGE DETECTOR 1 LOG SIGNAL PROVIDES CURRENT SIGNALS TO LOG 
CURETAMRLER NM201, WHICH PROVIDES A 0-10 VDC SIGNAL TO ISOLATION AMPLIFER 
NM202. NM202 PROVIDES A 0 - 5 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 10-26 SHEET 1 OF 8 IN REFERENCE 28).  

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

STATION: INDIAN POINT 2__
TITLE SAS COMPUTER INTERFACE

MECH. PROGRAM 
ENG. Av/1A DATE
CN ."' 
ENG.-'M DATE Y117/V

ENG.\f/ A. DATEJ--n--
_________________________________ I

EDISON BG.  
C&I SKETCH 

SKETCH NO. SAS-14 
REV. 0 SH. 1 OF 1

NSH 
NOTE1

INTERM RNG DETECTOR 2 LOG Q (NM36B) R 
STCEDWB. VICTOR S. D'AMORE I 
CHECKED BY: ' z S

I

IF



DESIGN DETAIL

LQ-1128A 
POWER SUPPLY

CIOC 

I-a

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

REF. DWG.: A225421 
F. Sl<TCH: SAS - REF

STATION: INDIAN POINT 2 
iTLE SAS COMPUTER INTERFACE 
CNDNST STORAGE TNK LEVEL (LT- 1128A) 
SKETCHEDBe. VICTOR S. D'AORE 
CHECKED BY: Z ,

MECH. PROGRAM 
ENG. 1/A DATE
C&i 
ENG.%'7 DATE ?11f

ENG.VAt. DATE I. I3. -

CWN 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS -15 
REV. 0 SH. 1 OF 2

:--, *~'~--*- J-J - - ________________________

REVISION 

Inued for 
record.



IMPEDANCE CALCULATION

LT- 1128A CIRCUIT IZ EQUIVALENT)

(REF 9) (REF 10) 
LI - 1128A

(REF 6) 
SAS

-10-50 MA

100 OHMS 10 OHMS

IMPEDANCE CALCULATION

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

ENGINEERING JUSTIFICATION

LQ -11 28A IS A FOXBORO 61OAT - OH POWER SUPPLY WHICH PROVIDES A 10-50 MA OUT 
PUT AT 80 VDC (NOMINAL). LT - 11 28A IS A ROSEMOUNT 1151 DP 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 UMIT (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

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 
CNDNST STORAGE TANK LEVEL (LT - 11 28A) R 
SKETCHEDBY. VICTOR S. D'AMORE LV 

CHECKED BY: i i1c,. S

MECH. PROGRAM
MECH. PROGRAM 
ENG. A// DATE 
CN I ENG."-/4 DATE/./ ./V 

ENG. V/t--\ DATE /0/,

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 15 
REV. 0 SH. 2 OF 2

REVISION 

Issued for 
record.



DESIGN DETAIL
Inued for 
reord.  

In mordv~d 
FEI-860040 
!:,mon 0.

RIES. MODULE 
(REF. 7) TO PROTEUS 

(P0300)

NOTE: SW SIGNAL DESTINAlION: BTSCA 01R12, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  
ENGINE:ING JUSTFICATnON 

THE RESISTOR MODULE UTILIZES A 100 OHM RESISTOR TO PROVIDE A 1 -6 VDC INPUT TO 
THE PROTEUS COMPUTER. A I - 6 VDC INPUT TO SAS CAN BE DERIVED BY WIRING SAS IN 
PARAL.EL WITH THE 100 OHM RESISTOR.  

aWIETPr-1180 IS NON-SAFElY RELATED, AND REQUIRES NO ISOLATION FOR SAS.

REF. DWG.: B228227 
REF. SIETCH: SAS - REF

REF. UDC: 860040 REV. 0

SIAlION: INDIANPOINT2 ____

rfLE SAS COMPUTER INTERFACE
CONDENSER PRESSURE (PT- 1180) 
SK:T-HBBYD. VICTOR S. DAMORE 
CHECKED BY. &,,4, 2

MECH. PROGRAM 
ENG. A J/A DATE 
LNG.'17 DATE ell/497

CON 
EDISON E I.  

C&l SKETCH 
SKETCH NO. SAS -16 
Pr',v 1 Qu . 1 ^ -1

7---- " ~ ' Vr A.-. t.- ¥= -n l I |.0 JI I ! .- U I

CONN TO RTD 
SK20M SHIELD

Ik ImL 41 IA kL I



DESIGN DETAIL

TB-7

AE-1102- 1

NOTE: 
1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  
2. SHIED GROUNDED AT AE-1102-1 

ENGINEERING JUSTIFICATION: 

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

THE CONTAIMENT DEW POINT CHANNEL IS NON - SAFETY RELATED.

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

UDC - 860064 REV. 1

STATION: INDIAN POINT 2 A 
"TMLE SAS COMPUTER INTERFACE 
CONTAINMENT DEW POINT (AE- 1102) R 
SKETCHEDBY: VICTOR S. D'AMORE V 

CHECKED BY: or,* c/ S

MECH. PROGRAM 
ENG.//A/ DATE 
C&I 

ENG.M DATE/44/d'? 

ENG.J& ,DATE 1r3!22k1

ION 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. 17 
REV. 1 SH. 1 OF 1

REVISION 

Inued for 
record.  

I ncorporated 
UDC-860064 
Rewsion 1.



DESIGN DETAIL
REVISION 
01 
Issued for r 
I ncofpaiated 
FEI-660053 
Remion 0 

.

TERM. BLK TYPE SAKT -2 
A12AA

(P6088) 
TO SAS 

MUX 

CAB. B

TO PROTEUS 
(P6088)

NOTE; SAS SKQAL DESTINATIO: 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 A 
TTE SAS COMPUTER INTERFACE P P 

CNTMT PRESS WR (P- 3300) R 

SKTCHEDB. VICTOR S. DA9RE V 

CHECKED BY: K.V. S

MECH. PROGRAM 
ENG. y./ 4 DATE
C&j ENG.' h

DATE_3/,'L

ENG.\'AT" DATE 3 I :

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 18 
REV. 1 SH. 1 OF 2

TO 
DB/P3300

I



IMPEDANCE CALCULATION

PM/3300 SECONDARY LOOP (Z EQUIV.)

A12AA (REF. 6)

20 mA

PROTEUS 
RM/P3300 (REF. 7) 

250 OHMS

TOTAL IMPEDANCE (OHMS) = 250 + 250 = 500 

ENEONG JUSTIFICATION: 

PM/3300 IS A FOXBORO MODEL 66BT - OJ CURRENT REPEATER, CAPABLE OF DRMNG A 
1650 OHM LOAD. THE IvPEANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE 

IMPLEMENTATION OF THE SAS INPUT (250 OHMS), THE TOTAL IMPEDANCE (500 OHMS) IS 

Wil-iN THE ALLOWABLE LOAD UMIT.

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
CNTMT PRESS WR (P-3300) R 

SKETCHEDBY VICTOR S. D'M RE L 

CHECKED BY: , S

MECH. PROGRAM C(N 
ENG. /' DATE EDISON ENG.  
c&I C&I SKETCH 
ENG-7 DATE J"'"'/ SKETCH NO. SAS - 18 

ENG.V At DATE 3I n I' 'r) REV. 1 SH. 2 OF 2

REVISION 

01 
IWued for 

I ncorpoiated 
FEI-860053 
RF ion 0.

!

I f



DESIGN DETAIL

TO 
DB/P3301

TERM BLK TYPE SAKT -2 
B3AA

(P0s) 
TO SAS 

MUX 
CAB.A

TO PROTEUS (P6089)

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

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

REF. UDC: FEI - 860053 REV. 0

STATION: INDIAN POINT 2 A 
1T7E SAS COMPUTER INTERFACE P 

CNTMT PRESS WR (P- 3301) R 

StETGEDB. VICTOR S. D'AMORE L 
I~3 1~L'r 1 J.

MECH. PROGRAM 
ENG. 4/4 DATE 
CD 

r 
ENG.--rM DATE //7/77.

I FN(~\/A~x DATE~-V).5C)
__-I__E_._ \ _ / A_\_ , - - -- -.--.

CON 
EDISON ENG.  

CU SKETCH 
SKETCH NO. SAS - 19 
REV. 1 SH. 1 OF 2

REVISION 

IMued for 

FEI-860053

U o

IF I



IMPEDANCE CALCULATION
REVISION 

Inued for I 
FEI-050053 
Rmin 0.

M= SECONDARY LOOP 4Z EOUV.) 

SAS 
B3A(REF. 8) 

4-20 MA 
PM/3301 26nHS 0M 

PROTEUS 
RM/P3301 (REF. 7) 

250 OHMS 

TOTAL IMPEDANCE (OHMS) = 250 + 250 = 500 

BKNENG JUSTIFICATION:

THE PT-3301 ClRafT HAS BEEN DESIGNATED AS A TYPE C, CATEGORY I VARIABLE. THE SAS 
INPUT CAN NOT BE IMPLEMENTED HERE.  
PM3301 IS A FOXBORO MODEL 66BT-OJ I/I ISOLATOR, CAPABLE OFDRMNG A 1650 OHM 
LOAD. THE IMPEDNCE C.ALCULAION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF 
THE SAS INPUT (250 OHMS), THE TOTAL IMPEDANCE (500 OHMS) FALLS WITHIN THE LOAD 
LIMIT.

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE 

CNTMT PRESS WR (P - 3301) R 

SKETCHEDBY. VICTOR S. D'AMORE L 

CHECKED BY: s --- S

MECH. PfiOGRAM 
ENG. &14i DATE 

C&I 
ENG."-,1 DATE 7

.. .. .. . /,!, w 7 , 7JA , .....------- --- . ...----- -

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 19 
REV. 1 SH. 2 OF 2

PT-3301 PRIMARY LOOP



DESIGN DETAIL

TO LT-3300 ---

DISCONNECT 
AND 

RECONNECT

L. ERR2 JG9/04 (NEW) 
1-6 VDC 

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

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

REF. UDC: FEI - 860032 REV. 0

STATION: INDIAN POINT 2 A 
ThE SAS COMPUTER INTERFACE P R 

CONTAINM1El SUMP LEVEL (LT- 3300) R 

SPETCHEDWB. VICTOR S. D'AMORE L 
CHrCKE Y i/ s

. --l I

MECH. PROGRAM 
ENG. ' IA DATE 
ENG. 77r/7 DATE X,347 

ENG.V, , DATE1.in
I 4a=* I--~ - -

LAAM 
EDISON EG.  

CIl SKETCH 

SKETCH NO. SAS - 20 
REV. 1 SH. 1 OF 2

REVISION 

18ued for 

I ncoiporaed 
FEI -50032 
Pamion 0. ASM LQ - 3300



IMPEDANCE CALCULATION
REVISION 

Isued for 
record.  

I
Incorporated 
FEI-880032 
Reson 0. (REF. 30)

10-50 MA

10 OHMS 100 OHMS

TOTAL IMPEDANCE (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/61 OAC POWER SUPPLY, 
MODIFIED TO PROVIDE A 52 -M 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 WIT THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE 
(210 OHMS), FALLS WITHIN THE LOAD UMIT (760 OHMS).  

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 
TITE: SAS COMPUTER INTERFACE P 
CONTAINMENT SUMP LEVEL (LT-3300) R 

SKETCHEDBY: VICTOR S. D'AMORE V 
L CHECKED BY: /, (,,•S

MECH. PROGRAM 
ENG./VR DATE 
ENG. 7A7l DATE /01 ' 

ENG. VA DATE /'//6'?

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 20 
REV. 1 SH. 2 OF 2

LT- 3300 CIRCUIT



DESIGN DETAIL 
DB-2

REVISION 

Isued for 

FEI- 880019 
PRan 0.

LC - 3303C

NO: SAS SIGNAL DESTIATON: BTSCA 01R01. POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWG.: A226584 
RBF SKETCH: SAS - REF

REF. UDC: FEI -860019 REV. 0

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
CONTAAN.T SUMP LEVEL (LT3303) R 

SKETCHEDB. VICTOR S. 'AMORE L 

CHECKED BY: /.. --7 _ S

MECH. PROGRAM 
ENG. A IA DATE 

ENG. -' DATE ?//)/7? 

ENG.V\4A,. DATE 8. 13 '
_______ & - -r - -- ___________________

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS-21 
REV. 1 SH. 1 OF 3

*TO TP-3303 

TO LC - 3303A 

TO LC - 3303B

TO 
PROTEUS 

(L6060) 

TO SAS MLD 
GABINE B 

(L6000)



REVISION 

Itued for 
record.  

I ncwqpoatsd 
FEI-960019 
POW, 0

PROTEUS TP- 3303 SAS 

-33030 ,." - 3 10 ,33 
260 OHMS 10 OHMS 260 OHMS (RIEF. 32) (REF. 33)(R.3) ,l 

(RE- 3)0 - --

FL 33(REF. 34) (REF. 34) (RIEF. 34) 

LC -3303C LC -33038 LC - 3303A 

20 OHMS 250 OHMS 250 OHMS Z-420M 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 (ROSB4OUNT MODEL 1163 A) HAS A LOAD LIMIT OF APPROXIMATELY 900 
OHMS. IF THE SAS INPUT (250 OHMS) WAS INSTALLED IN THIS LOOP, THE TOTAL LOOP 
RfW44CE WOULD BE AS FOLLOWS: 

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

1HIS WOULD CEE THE TRANSM~FIrER LOAD UMIT OF 900 OHMS, THEREFORE. AN IWi CUR 
IIT RIEATR ILL BE REQUIRED TO IMPLEMENT THE SAS INPUT. THE CHANNEL WILL BE 

RECONRGURE AS SHOWN ON SHEET 3.

STATION: INDIAN POINT 2 A 
11TLE: SAS COMPUTER INTERFACE P 
CONTAMENT SUMP LEVEL (LT - 3303) R 
SIETCH-EDBY VICTOR S. DAMORE V 

CHECKED BY: SL

MECH. PROGRAM 
ENG. */'A DATE
C&i 
ENG.-7;41 DATE

ENG.Vkt DATE .13-31

CON 
EDISON BIG.  

CSJ SKETCH 
SKETCH NO. SAS- 21 
REV. 1 SH. 2 OF 3

ALTERNATE CHANNEL CONFiGURATION WITH SAS INPUT ADDED



IMPEDANCE CALCULATION
REVISION 

Inued for 

I nooepotaaad 
FEI-660019 
POO. 0

LM - 3303 CIRCUIT

SAS

4-20 MA

260 OHMS

EN(1EMNG JUSTIFICATION

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

LT - 3303 TOTAL LOOP IMPEDANCE (OHMS) = 50 + 10 + 250 + 260 + 250 = 810 

AN IMPEDANCE OF 810 OHMS FALLS WITHIN THE 900 OHM LOAD LIMIT OF THE TRANSMIT'ER 
CIRCUIT (SEE SI'E 2), AND IS THEREFORE ACCEPTABLE.  

THE MORIE ISOLATOROCLI REPEATER HAS AN OUTPUT LOAD RANGE OF 4- 20 MA INTO 
0-1200 OHMS. THE TOTAL LOOP IMPEDANCE CALCULATION FOR THE LM - 3303 CIRCUIT WILL 
BE: 

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

THE TOTAL LOOP IMF&)ANCE (600 OHMS) FALLS WITHIN THE ISOLATOR LOAD RANGE (1200 
OHMS) Tfl-ORE, SAS CAN BE IMPLEMENTED AS SHOWN ABOVE. IT SHOULD BE NOTED 
THAT CHANNE. LT-3303 SERVES AS BACKUP TO CHANNEL LT-3300, AND IS NOT CONSID
ERED SAFETY RELATED.

T~T

STATION: INDIAN POINT 2 /
TITLE: SAS COMPUTER INTERFACE
CONTAINMNT SUMP LEVEL (LT - 3303)

MECH. PROGRAM 
ENG. V/dA DATE 
C&I 

ENG.7 DATE 

ENG.VAt-- DATEcA.11
_______ ~ IT~J ~ J~J --

CmN 
EDISON ENG.  

C&I SKETCH

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

LT - 3303 CRQUT WITH ISOLATOR (LM - 3303) INSTALLED 

LM - 3303 TP- 3303 
LQ-3303 M 2 OHM ---- 20O /RF 32 7fo6 OHMS 10 OHMS 

(FIF.32 ; (REF. 33) (REF. 20) (REF. 3) 

L -333(REF. 34) (RIEF. 34) (REF. 34) 

LC - 3303C LC - 33038 LC - 3303A 

250 OHMS 250 OHM3 250 OHM*I

SlE'TCEDBW. VICTOR S. D'AMORE V 

CHECKED BY: i Is
r 
c
|

--- 4- 20 MA



DESIGN DETAIL 
DB-2

REVISION 

0 
Isued for 
record.  

I ncorpoild 
FEI- 880021 
Rwmon 0.

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

REF. DWG.: A226681 
REF. S<LETCH: SAS - REF

REF. UDC: FEI-860021 REV. 0

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE 

P 
CONTAM&NT SUMP LEVEL (LT3304) R 

KTCHEDB. VICT05FS. D'ODE iV 

CHECKED BY: is

MECH. PROGRAM 
ENG. / DATE 

ENGt DATE 

ENG.WVt-, DAT 9. . *i7

(N 
EDISON ENG.  

C&l SKETCH
SKETCH NO. SAS - 22 
REV. 1 SH. 1 OF 3

L~~~~~~RV 1., ' SH 1_____OF______3_

TO TP - 3304 

TO LC -3304A 

TO LC -3304B 

TO LC -3304C

TO 
PROTEUS 

(L6061) 

TO SAS MLUX 
CABINEr A 

(L6081)



REVISION 

Isued for 
record.  

knnmpotated 

FE1 -80021 
PO.0

LQ- 3304 IS A ROSEMOUNT MODEL SPS-2101 -P PROVIDING 20-30 VDC AT 0-100 MA. AT 
30 VOLTS, LT-3304 (ROSBMOUNT MODEL 1153 A) HAS A LOAD UMIT OF APPROXIMATELY 900 
OHMS. IF THE SAS INPUT (250 OHMS) WAS INSTALLED IN THIS LOOP, THE TOTAL LOOP 
W6)ANCE WOULD BE AS FOLLOWS: 

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

THIS WOULD EXCEED THE TRANSMITTER LOAD UMIT OF 900 OHMS, THEREFORE. AN L4I CUR 
NT REPEATER WIL BE REQUIRED TO IMPLEMENT THE SAS INPUT. THE CHANNEL WILL BE 
CONk 11. AS SHOWN ON SHEET 3.

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE p 

CONTA14AENT SUMP LEVEL (LT3304) R 

STCHEDBY. VICTOR S. D'AMORE V 
0C BY L CHECKED BY.' i-* ' - S

MECH. PROGRAM 
EQNf //l DATF
C&I 
ENG."7"/ DATE

ENG. VKtN DATE . a~.w

EDISON ENG.  
C&I SKETCH

SKETCH NO. SAS- 22 
REV. 1 SH. 2 OF 3

I. I--.- I.y- ~ x ~------ I--- ~ _ _ __ _ _ _ _ _ _ _

ALTERNATE CHAL CONFIGURATION WITH SAS INPUT ADDED



IMPEDANCE CALCULATION
REVISION 

Inued for 
record.  

FEI - 860021 
:w. 0

250 OHMS

A MOORE IVUXTrES ISOLATOR/CURRENT REPEATER (LM3304) WILL BE IMPLEMENTED IN 
THE CIRCUIT. THE PROTEUS INPUT WILL BE REWIRED TO THE SECONDARY SIDE OF THE 
MOORE ISOLATOWURNT REPEATER, AND THE SAS INPUT WILL BE ADDED IN SERIES. THE 

TOTAL LOOP IMPEDANCE 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 UMIT OF THE TRANSMITTER 
CIRCUIT (SEE SHEET 2), AND IS THEREFORE ACCEPTABLE.  

THE MOORE ISOLATOR/CU T 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 

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

STATION: INDIAN POINT 2 J 
TITLE SAS COMPUTER INTERFACE F F 
CONTAIMW4T SUMP LEVEL (LT -3304) F 

SIQETCHB VICTOR S. D'AMORE N 

CHECKED BY: .. 2 -.l
_______~~NGV~*- ___ __ __ __ __ __ __ __ __ __ _ 1

MECH. PROGRAM 
ENG. A DATE
C&i.  
ENG.--"il DATE

ENG.W~ DATE~.I~1

EDISON ENG.  
C&i SKETCH

SKETCH NO. SAS - 22 
REV. 1 SH. 3 OF 3

LT-3304 CIRCUIT WITH ISOLATOR (LM-3304) INSTALLED 
LM - 3304 TP-3304 

(E.3)60 OHMS 10 OHMS 
(FIF. 2)(REF. 33) (FREF. 20) (REF. 3) 

(REF. 34) (REF. 34) (REF. 34) 4-20 MA 

LC - 3304C LC -3304B LC-3304A 

260 OHMS 250 OHMS 250 OHMS 

LM - 3304 CIRCUIT

I=Ne JUTRCTO



DESIGN DETAIL
REVISION 

Inued for 
record.  

Icoraftd 
FEI-80041 
Rmd,1

TO SASMUX 

(1-6059)

NOTE SAS SINAL. DESTINION: BTSCA 01R12,, POINTS 23 (POS), 24 (NEG), AND 25 (SHIELD).

REF. DWG.: 204837, A226646, 
RF. SKETCH: SAS - REF

A227016, A208823 REF. UDC: FEI - 860041 REV. 1

STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE 
CONTAI%5EIJT TEMPERATURE (TT- 1203) 
SK=TC-EDBY. VICTOR S. D'AMORE 
CHECKED BY: K"Z, 'i

MECH. PROGRAM 
ENG. DATE 
C&l ENG."-"M DATE 

ENG. VAV DATES. t1%?

EDISON ENG.  
Cl SKETCH

SKETCH NO. SAS - 23 
REV. 1 SH. 1 OF 2

__________ & -- - __________________________

TM - 1203



IMPEDANCE CALCULATIONREVISION 
0:r 
Issued for 

rd.  

I ncorpotated 
FEI-860041 
R,1

TM- 1203 CIRCUIT (Z EQUIV)

-10-50 MA 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

100 OHMS

MqGINING JUSTIFICATION:

TM-1203 IS A FOXBORO 66BT- OH CURRENT REPEATER/ISOLATOR, AND PROVIDES A 10-50 

MA OUTrPUT INTO 660 OHMS. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT 

WITH THE ADDION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), 

FALLS WITHIN THE LOAD LIMIT (660 OHMS).

THIS CHANNEL HAS BEEN DESIGNATED AS A TYPE D VARIABLE PER 
DOES NOT REQUFE ENVIRONMENTAL OR SEISMIC QUALIFICATION.

NUREG 1.97 REV. 3, AND

STATION: INDIAN POINT 2
T7T

4 ~

TITLE: SAS COMPUTER INTERFACE

CONTAINMENT TEMPERATURE (1T-1203)

SKETCHEDB. VICTOR S. I9AAORE

MECH. OGRAM 
EN G. A f#DATE 
C&I 
ENGz.:Z& DATE 9//J, Z 

ENG.NV&' DATE$.13"%

CON 
EDISON ENG.  

C&i SKETCH 

SKETCH NO. SAS - 23 
REV. 1 SH. 2 OF 2

- .I.....I - - ___________________________________________

1T- 1203 CIRCUIT

CHECKED BY: :.

I

I ir



DESIGN DETAIL

SAK-4 
(REF. 18)

NOTE: 1. EXIS11NG CONNECTIONS TO LOG RATEMETER NOT SHOWN 
2. SAS SIGNAL DESTINATION: BTSCA 01R01, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENG JUSTIFICATION

THE VICTOREEN LOG RATEMETER 842-11 PROVIDES A 0- 5 VDC (± 2%) 
COIPUTER OUTP(SEE PAGE 14, TABLE 3 OF REFERENCE 36). THE SAS 
INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT 
AND THE TIGRAPH '100' GRAPHIC DISPLAY.  

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

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

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
CCR RADIATION - GAS (RE - 32G) R 
SKETCHEDB. VICTOR S. D'6M9RE V 

CHECKED BY: 7 -. S

MECH. PROGRAM 
ENG.A' //A DATE
C&I ENG7 DATE 

ENG.VAt DATES-13.S,
__________________________________________________ - - .J.

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 24 
REV. 0 SH. 1 OF 1

REVISION 

01 
Inued for 
record.  0

P4J4



DESIGN DETAIL

P4J4

SAK-4 
(REF. 18)

NOTE 1. EXSTING CONNECTIONS TO LOG RATEMETER NOT SHOWN 
2. SAS SIGNAL DESTINATION: BTSCA 01RO1, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

ENNEFNG JUSTIFICATION 

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

COMPUTER OUTPUT(SEE PAGE 14, TABLE 3 OF REFERENCE 36). THE SAS 

INPUT CAN BE WIRED IN PARALLEL WITH THE EXISTING PROTEUS INPUT 
AND THE TIGRAPH '100' GRAPHIC DISPLAY.  

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

REF. DWG.: A209865 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 
"ThE SAS COMPUTER INTERFACE 

CCR RADIATION-PARTICULATE (RE-32P)

I - I

I 1

MECH. PROGRAM 
ENG. /L/4 DATE 
C&l 

ENG.TA1 DATE .'4r/ 

ENG. \1, t DATE.I 13-

CON 
EDISON ENG.  

CUJ SKETCH 

SKETCH NO. SAS - 26 
REV. 0 SH. 1 OF 1

REVISION 

Issued for

SKETCHEDY VCTOfI S. D'MORE v 
CHECKED BY: SAA t .

I= I

I
I



REVISION 

Issued for 

record.  

I

DESIGN DET'AIL

TO TI-411A 
T/411

CABFET A 
(T0403)

NOTE: SAS SIlAL DESTIAfO:t BTSCA 01R14, POINTS 31 (POS.), 
(SHIELD).

32 (NEG.), AND 33

REF. DWG$.: A226396, A226313 

REF SKETCH: SAS - REF

STATION: INDIAN POINT 2 L 
TnE SAS COMPUTER INTERFACE r 

RCL 21 DELTA T (TM - 411B) R 

SKETCH W VCTOR S. D'AMORE L 

CHECKED BY: is.-, L.

MECH. PROGRAM 
ENG. V/A DATE
C&i

DATE 37/7

ENG.Vt' DATE 3Y 12 S

CON 
EDISON B.  

C&I SKETCH 
SKETCH NO. SAS - 26 
REV. 0 SH. 1 OF 2

TO 

TM-411B

I



IMPEDANCE CALCULATON
REVISION 
o_] 

Issued for 

cod

TM-411B FEACTOR CONTROL CIRCUIT (Z EOUIV.

(REF. 10) 
TI-411A

(RB. 5) 

I PROTEUS i 
I AAA I

-50 MA

100 OHMS I 
I I ----------------. cT-9

TOTAL IMPEDANCE (OHMS) = 6 + 100 + 100 = 206 

GN JUSTIFCATION: 

TM -411F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE 

I.BLSTE) i' TM-411B (FOXBORO S6GR- OW) ISOLATES THE REACTOR PROTECTION 

SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A LOAD UP TO 

660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL 

CULATlON ABOOE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), 

THE TOTAL IvFIANCE (206 OHMS), FALLS WITHIN THE LOAD LIMIT (0o OHMS).

STATION: INDIAN POINT 2 A 
"mlE: SAS COMPUTER INTERFACE p 

RCL 21 DELTA T (TM-411B) R 

SITrKETQW. VICTOR S. D'AMORE L 

CHECKED BY: -is _ j.. S

M~L~I1. rnuI.arv~m
ME . I./U4 v ENG. /fV//A DATE' 2 ESON 04G.
C& Cal SKETCH 
ENGa'.1 DATE-,) / SKETCH NO. SM - 26 

ENG.V/SJS DATE 2"r" REV. 0 SH. 2 OF 2

TM-411F REACTOR PROTECTION CIRCUIT

I



DESIGN DETAIL

TO T I -421A 
T/411

TO PROTEUS (T0423)

NOTE: SWS SINAL DESTIA'lON: BTSCA 01R14, POINTS 14 (POS.), 16 (NEG.), AND 16 

(SHELD).

REF. DWGS.: A226396, A226333 

F. SKETCH: SAS - REF

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

TO .4 
TM-421B



REVISION 

Issued for 
record.

TM-421B REACTOR CONTROL CIRCUIT (Z EQUIV-)

-50 MA

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

G JUSTIFICATION: 

TM -421 F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE 

IMIJaEND a TM-421B (FOXBORO 66GR- OW) ISOLATES THE REACTOR PROTECTION 
SYSTB FROM H REACTOR CONTROL SYSTEM, AND 1 CAPABLE OF DRMNG A LOAD UP TO 
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL
CU.AION ABM DEMONS;RATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), 

TH-E TOTAL M5)ANCE (205 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2
TILE: SAS COMPUTER INTERFACE

RCL22 DELTAT (TM-421B)
S T C L 22.. . .. A T., C T M S. -D... B)

#' J..II:t gn3l IR " M

I 1*
M EC;H. PH GRAUMu 
ENG. 4114 DATE

ENG.A. DATE , '? '7 -' 

ENG.JVA DATE3I)-)

MWON 94a 
Ci SKETCH 

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

___ I_ I-*~ * - - A..-r~ ~ .- _ _ _ _ _ _ _ _

TM-421F REACTOR PROTECTION CIRCUIT

IMPEDANCE CALCULAIO

- 1 .
I|

rlucrlw=n Ave



DESIGN DETAIL

TO T I- 431A 
T/411

TO 
TM -431B

TO PROTEUS (T0443)

TO SAS MUX 'CA8I1ET A 
(T0443)

NOTE: SAS $IGNAL DESTINATIlt BTSCA 01R16, POINTS 27 (POS.). 28 (NEG.), AND 29 

(SHELD).

REF. DWGS.: A226396, A226363 

REF. SKETCH: SM - REF 

STATION: INDAN POINT 2 
1iT1E SAS COMPUTER INTERFACE 

RCL 23 DELTA T (TMM-431B 

SI-ETCE)BY. VCTOR S. D'AOF 

CHECKED BrY:

SKETCH NO. SAS - 28 REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION
REVISION 

Inued for 
record.  V

TM-431F TP1A TM41 ......... TC431/N I T- 431 C 

"M-431B REACTOR CONTROL CIRCUrr 4z EOUIlV 

rI 
(REF. 10) 1 
T I -431A I PROTEUS I 

(EF. 14) A5 OHMS 100 OHMS 

i- 
- -1 0 - 6 0 M A 

TM -431 F IO S A 

IT T100 OHMS 

--TT----2 CT-16 

TOTAL IMPEDANCE (OHMS) =6 + 100 + 100 = 206 

ENGINEEING JUST1ICATION: 

TM - 431 F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE 
KIJ4NE "nl /I -4318 (FOXBORO 66GR -OW) ISOLATES THE REACTOR PROTECTION 
SYSTEM FROM 11-1E RECO CONTROL SYSTEM, AND IS CAPABLE OF DRIVING A LOAD UP TO 
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL.
CUILATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), 
11-E TOTAL IMEWK (205 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).

_________ .1

STATION: INDIAN POINT 2 
1TLE SAS COMPUTER INTERFACE 

RCL 23 DELTA T (TM - 4318) R 

SK'TCHEBW. VICTOR$. DLANORE 
CHECKED BY: U & . Z Is

I-, I-

MECH. PROGRAM 
ENG. 1/1& DATE
C&I " 
ENG.77- DATE 317/ 7

ENG.VA{' DATE 1H11"

CON 
EDISON B4G.  
C&I SKETCH

SKETCH NO. SAS - 28 
REV. 0 SH. 2 OF2

TM-431F REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO TI-441A 
T/411

NOTE: SAS SIGNAL DEST1NATfON B'TSCA 01R16, POINTS 10 (POS.), 
(SHIELD).

11 (NEG.), AND 12

REF. DWGS.: A226396, A226368 
REP. SKETCH: SAS - REF

MECH. PROGRAM 
ENG. ,JIA DATE
C&I I 
ENG:"-7 DATE -3// 7

STATION: INDIAN POINT 2 A 
111LE SAS COMPUTER WNTERFACE 

RCL 24 DELTA T (TM-4418) R 
SKETCBY~ VICTOR S. DMORE V 

CHECED Y: 4~d ENGVA~DAT

CON 
EDISON edG.  

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

REVISION 

Isued for 
record.

A

TO 
TM- 441B

(T0463)

ENGA/A ~ ~ o -DTES

CHECKED W.: A6Z -2 1



REVISION 

Issued for 
record.  

0 TM-441FREACTOR PROTECTION CIRCUIT

TM-441B REACTOR CONTROL CIRCUIT (Z EOUIV.  

(REF. 10) I 
T I- 441A I PROTEUS I 

I100 OHMS 

(REF. 14) 5 OHMS 10 
t ~ ~~ -• -- 050 MA 

TM4418 y 

S100 OHMS 

- j CT -12

TOTAL IMPEDANCE (OHMS) = 6 + 100 + 100 = 206 

ENG94ESING JUS'TIRCATION*

TM -441 F IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE 
IMPLEMENTED 1 TM-441B (FOXBORO 66GR-OW) ISOLATES THE REACTOR PROTECTION 
SYSTM FIROM THE FEACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A LOAD UP TO 
680 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CAL
CULAlON AB(VE DEONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), 
THE TOTAL IMPEANCE (206 OHMS), FALLS WITHIN THE LOAD LIMIT (060 OHMS).

MECH. OGRAM 
ENG. A/'ADATE 

EG:-I'M DATE 7 

ENG. Vkt-DATE ~h~

EDISON an.  
Ca1 SKETCH 

SKETCH NO. SAS- 29 
REV. 0 SH. 2 OF2

IMPEDANCE CALCULATION

STATION: INDIAN POINT 2 LA 
TITLE SAS COMPUTER INTERFACE 

RCL24 DELTAT (TM-441) 

SKETGSHEDi VICTOR .2AO A



DESIGN DETAIL

H202 ANALYZER RECORDER

TO PROTEUS 
(H6084)

TO SAS MUX U 
CABINET B 100 

(H6084) OHMS (, )-T W 

NOTE: 

1. SAS SIGNAL DESTION: BTSCA 01IR10, 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 
TTLEI SAS COMPUTER INTERFACE 

CONTAINMENT H2 (AR - 5109 - 1) 
SKETCHEDBY VICTOR S. D'AMORE 
CHECKED BY: ,,A/ i

MECH. PROGRAM 
ENG.//A DATE 
C&I 
ENG.YZ') DATEIo-//'; 

ENG. V/Jt. DATE /IDz, /9e7

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 30 
REV. 0 SH. 1 OF 1

REVISION 

Issued for 
record.



DESIGN DETAIL
REVISION 

OT 
Issued for 
record.  

1
1ncorporated 
UDC 860061 
Reion 0.

TO SAS MUX 
CABINET B 

(H6085) 

NOTE:

TO PROTEUS 
(H6085)

1. SAS SIGNAL DESTINATIOk BTSCA 01R01, 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.: A208840 
REF. SKETCH: SAS - REF

REF.: UDC 860061 REV. 0

STATION: INDIAN POINT 2 IA 
ITLE SAS COMPUTER INTERFACE IP 

CONTAI4MENT H2 (AR-5110-1) R 
SKETCHEDBY?. VICTOR S. D'AMORE IV 
CHECKED BY: , /S

MECH. ,PROGRAM 
ENG. AZff DATE 
ENG.Z2! DATE 

ENG.Vi DATE/.Ji7

CON 
EDISON ENG.  

C&I SKETCH 

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

1. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ EGV ('z:,. - ... -- _________________________

H2 02 ANALYZER RECORDER



DESIGN DETAIL

:( TOSAS MUX 

7 .(L6058) 

A 10 

20K I 
I 2K I 1 2 K I 1T PROTIEM G 

(L6056) 

I _RM/L3901 

NOTE S SIGNAL DESTINA1ON: BTSCA 01R02, POINTS 19 (POS.), 20 (NEG.). AND 21 (SHIELD).

REF. DWG.: A208664 
RE. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
Tm.E SAS COMPUTER INTERFACE 
FIECFRL.ATION SUMP LEVEL (LT -3301) 
SKETCHE BW. VICTOR S. D'AMORE L CHE=CKIFD BY" ~ .- ,e S

MECH. PROGRAM 
ENG. k/fOr DATE 
C&I 
ENG7-,1 DATE 01/3/c1n

EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS-32 
Rp~if n W It tic e

L. CJ BY--' T i...

REVISION 

Inued for 
record.



IMPEDANCE CAILCULATION

LT- 3301 CIRCUIT

LM - 3301 CIRCUIT
S)

10-60 MA

100 OHMS

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENINBNG JUSTIFICATION-

THE LT- 3301 CIROCT S DESIGNATED AS A TYPE A VARIABLE, THEREFORE, THE SAS INPUT 
CAN NOT BE DVED HRE LM - 3301 IS A FOXBORO 668T - OH ISOLATOR, PROVIDING 10 
50 MA INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IM 
PEDANCE CALCLLA1ON ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS IN 
PUT (100 OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD OMIT (660 
OHMS).

S~ * ~ak.. a. an. = a. ... - - -'

a Em I 11m: MOM4IJPINT'4 2
I PIE SAS COMPUTER INTERFACE

RE 'CULAR1ON SUMP LEVEL (LT-3301)
~~~1

I CHECKED BY' . ,

MECH. PROGRAM 
ENG. ,/ DATE 

RC&I 

v EG.* DATE f~l1,7* L 
S ENG. Vt DATE. I_;.

CON EDSON ENO.  
CA j SKETCH
C&5 SKETCH

SKETCH NO. SAS - 32 
REV.O SH. 2 OF 2

Issued for 
record.

SKE:CHED.BY VICTOR S. DAMORE

I

-1

f



DESIGN DETAIL

TP/41 1A/2 TO DB-411A 
PNTS 15 & 17

AH

TO SAS MUX 
CABINET A 
(T0405)

A0A 
SAM& DK4R

NOTE: 1. SAS SIGNAL 
(SHIELD).

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

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

"iTTLE SAS COMPUTER INTERFACE 
LOOP 1 HOT LEG TEMP WR (TE41 1 A1 
SKETCHEDW B VICTOR S. D'AMRE 
CHECKED BY: 1

TM/411A/2

©

-100 OHMS



IMPEDANCE CALCULATION
REVISION 

IWued for 
ord.

"rlt411Ai2 CIRCUIr (Z FOu24 
(REF. 3) (REF. 7) 

RM-411A/2

I-50 MA

100 OHMS

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

ENGINEENG JUSTIFICATION: 

THE TE411AN1 CIRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED 

FOR EVENT A1CAlON)A THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.  

TM411/2 (FOXEORO 868T-OH) SERVES AS AN IL ISOLATOR IN THIS CIRCUIT, AND PROVIDES 

A 10- 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED 

HERETHE MPEDANCE CAL.CLA1ION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF 

THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD 
LIMIT.

STATION: INDIAN POINT 2
1~~

lTLE SAS COMPUTER INTERFACE

LOOP 1 HOT LEG TEMP WR (TE411A1)

SK<ETC-EDW. VICTOR S. D'AMPRO
nR~V72~ ~/

MECH. P OGRAM 
ENG. A/A DATE 

ENG-7f." DATE 

ENG.VAK DATE -1-?-'
CHCE BY:'~ JJ-- -

cON EDISON ENG.  
C&I SKETCH 

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

TE-411A/1 CIRCUIT:

I I

STATION: INDIAN POINT 2
r F
R 
V



DESIGN DETAIL

TM/422A/2

L.-- 
TO PROTEUS 

(170426) 

----------
AlOMA

DK4R & SAKT-4

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 10 (POS.), 
(SHIELD).

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

STATION: INDIAN POINT 2 
I1TLE SAS COMPUTER INTERFACE 

LOOP 2 HOT LEG TEMP WR (E422 

SKETCHED BY VICTOR S. D'AMOR 
CHECKED BY:

11 (NEG.), AND 12

EDISON ENG.  C&m SKETCH 
SKETCH NO. SAS - 34 
REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION
REVISION 

Inued for 
record.  
I

TM/422A/2 CIRCUIT (Z EQUIV, 

(REF. 3) (FIF. 7) 
TP/422A- 2 R 422A 

(REF. 1) 10 OHMS 100 OHMS 

Tm/422A/2 (RF.18 

100 OHMS

-10-50 MA

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

BNEIUkEING JUSTIFICATION:

T1-E E422A1 CIRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED 
FOR EVENT IDTICATION), THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.  
Th/422A/2 (FO)GOR0 668T- OH) SERVES AS AN Ill ISOLATOR IN THIS CIRCUIT, AND PROVIDES 
A 10- 60 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED 
HERIE THE WANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF 
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD 
LIMIT.

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE p 
LOOP 2 HOT LEG TEMP WR (TE-422A/1) R 
SQEDW VICTOR S. R'. ORE L 

J J L

CHECKED BY:

MECH. PROGRAM 
ENG. 011/- DATE 
C&I 

ENG.-IM DATE 7/7 
ENG.VA>J. DATE H-m"-

CON 
EDISON BG.  

C&i SKETCH 
SKETCH NO. SAS - 34 
REV. 0 SH. 2 OF 2

TE-422A/1 CIRCUIT*

I .



I DESIGN DETIL
REVISION 

01 
Isued for 
rcord.

TO DB - 431A 
PNTS 3&4

TM/431/A2

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

REF. DWG.: A225369, A226364 
REF. SKETCH: SAS - REF

.-....---..-~ I-

3I A I ION: INiDIAN POINT 2 A 
Tflt SAS COMPUTER INTERFACE P 
LOOP 3 HOT LEG TEMP WR (TE431A1) R 
SKE r B-. VICTOR S. DAMOE V 
CHECKED BY . -/is/' s

MECH. fROGRAM 
ENG. ,J,,4 DATE
C&l 
ENG.fM DATE l1/7

ENG.\JAJN DATE~-n-~-
ENGv\t-t-- DAE41 ,-

EDISON ENG.  
C&I SKETCH

SKETCH NO. SAS- 36 
REV. 0 SH. 1 OF 2

TP/431A2



IMPEDANCE CALCULATION
REVISION 

Inued for

TM1431A2 CIRCUIT (Z FOUIV) 

(REF. 3) (REF. 7)

-10-50 MA

100 OHMS

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

ENIERNG JUSTIFICATION*

THE TE-431AN CIRCUIT HAS BEE DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED 
FOR EVENT VENJFCAfTION, THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.  
TMW431A2 (FOXBORO 66BT-OH) SERVES AS AN Ii ISOLATOR IN THIS CIRCUIT, AND PROVIDES 
A 10- 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED 
HERE T-E fPWANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF 
THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE LOAD 
LIMIT.

STATION: INDIAN POINT 2 A 
TTE: SAS COMPUTER INTERFACE p 

-P 
LOOP 3 HOT LEG TEMP WR (TE-431A/1) R 
SI<TCHDBY:. VICTOR S. D'AMORE V 

CHECKED BY: iZ.. - S

Y~Y *1

MECH. pROGRAM 
ENG. A/Av DATE 
CDA 

ENG.-Vq DATE Y11714.1

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 35 
REV. 0 SH. 2 OF 2

TE-431A/1 CIRCUIT:



REVISION 

laued for 
record.  

I TP/440A/2 TO DB - 440A 
PNTS 15 & 17

TM/440A/2

+ ,TO PROTEUS 
- (T04--) 

I 1OAA 

I F~5:~1 I

DK4R & SAKT- 4

NOTE: SAS SKIsAL DESTIATION: BTSCA 01R10, POINTS 2 (POS.), 3 (NEG.), AND 4 
(SHIELD).  

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

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
LOOP 4 HOT LEG TEMP WR (TE44OA/1) R 
SKETCHED W. VICTOR S. D'AMORE V 

CHECKED BY: i A z S
ENG.l___,_- DATE1-Lls-

MECH. PROGRAM 
ENG. ,V,- DATE 

ENG.A~. DATE Y//

CON 
EDISON ENG_ 

Cal SKETCH 
SKETCH NO. SAS- 36 
REV. 0 SH. 1 OF 2

DESIGN DETAIL



IMPEDANCE CALCULATION
REVISION 

Isued for 
record.

TM/440A/2 CIRCUIT (Z EQUIV):

-50 MA

100 OHMS

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

ENGNEERING JUSTIFICATION*

THE TE-440A CIRCUIT HAS BEEN DESIGNATED AS A TYPE A VARIABLE (VARIABLE REQUIRED 
FOR EVENT I)ENTIFICATION) THEREFORE, THE SAS INPUT CAN NOT BE IMPLEMENTED HERE.  
TM"A4402 (FOXBORO 668T- OH) SERVES AS AN I/I ISOLATOR IN THIS CIRCUIT, AND PROVIDES 
A 10- 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED 
HERE. THE ?vDANCE CALCLATION 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 A 
TITLE SAS COMPUTER INTERFACE -P -P 
LOOP 4 HOT LEG TEMP WR (TE44OAI1) R 
SKETCHED BY VICTOR S. D',AMORE V 

CHECKED BY: .i1.. L-L S

MECH. PROGRAM 
ENG. AJ/#/ DATE 
C&I ' 
ENG.-<"j1 DATE'//7/g7

____REV. 0 SH 2h.OFI2

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 36 
REV. 0 SH. 2 OF 2

"E-440A/l CIRCUIT,

I



DESIGN DETAILREVISION 

01 
Wsued for 
record.  

FEI-8603S

R3 
-1 
-3 

-3 
+4 

SHLD 
-1 
-3 

SHLD

TO PI - 413J 

TO 
PI-413K

NOTE: 

1. SAS SIGNAL DESINATION: BTSCA 01R6, 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 
TITLE SAS COMPUTER INTERFACE P P 
OVER PRESS SYSTEM PRESS (PT-413) R 

SKECHEDBYe VICTOR S. DA RE L 
CHECKED BY: I/ IS

MECH. PROGRAM 
ENG. A,)/- DATE
C&J 
ENG.-7"/.7 DATE Yi)Jr2

ENG.V&t: DATE 1';. -

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS- 37 
REV. 1 SH. 1 OF 2

TO SAS MUX 
C.AgU=T A 

(P6400) 

L ERR1 - JB5

I
I



IMPEDANCE CALCULATION
REVISION 

Isued for 
record.  

F.nncomrted 

FEI-860039 
Pw.1

PROTECTION CIRCUIT

PM-413K CIRCUIT (Z EOUIV

(REF. 37) 
PI-413K PROTEUS

0=EF 1)1.2 OHMS 100 OHMS 

PM'-413K 
S( F.36) 

PM - 413M SAS 

150 OHMS 100 OHMS

TOTAL IMPEDANCE (OHM3) = 1.2 + 100 + 100 + 150 = 351.2 

ENKGlI=ENG JUSTIFICATION

THE PT-413 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM, 
THERORE THE SAS NUPIT CANNOT BE IMPLEMENTED HERE. PM -413K IS A FOXBORO 
66T-OH CiURENT RBEPATERSOLATOR, WHICH PROVIDES A 10-50 MA OUTPUT INTO 
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALC.ATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT 
(100 OHMA5) THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD LIMIT 
(660 OHMS).

MECH. PROGRAM 
ENG. /' DATE 
ENG.- ? DATE 

ENG. V t DATE'9. 118.t)'

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 37 
REV. 1 SH. 2 OF 2

PT-413 RCS OVERPRESSURE

10-50 MA

STATION: INDIAN POINT 2 A 
TILhE: SAS COMPUTER INTERFACE P 

P 
OVER PRESS SYSTEM PRESS (PT-413) R 
SCTCHEDBY. VICTOR S. D'AMORE V 

CHECKED BY: I S



DESIGN DETAIL

TO PI - 433J

TO SAS MUX 
CABINET B 

(PS440)

NOTE: SAS SIGNAL DESATION BTSCA 01R16, POINTS 6 (POS.),,7 (NEG.), AND 8 (SHIELD).

REF. DWG.: A205792 
REF. St"I'CH: SAS -REF

REF. UDC: FEI-860039

STATION: INDIAN POINT 2 A 
TrTLE: SAS COMPUTER INTERFACE p 

.P 
OVER PRESS SYSTEM PRESS (PT-433) R 

SKETCHEDBY'. VICTOR S. D'AMORE V 

CHECKED BY: I L S

MECH. PROGRAM 
ENG. ,lf/A- DATE
C&I 
ENG. -7"k? DATE r///i 4
ENG. VAA-, DATE '- 13. S-

CxN 
EDISON ENG, 

C&I SKETCH 

SKETCH NO. SAS - 38 
REV. 1 SH. 1 OF 2

REVISION 

Isued for 
record.  

CRPORATEC 

LDC 
FEI-86003



IMPEDANCE
REVISION 

Inued for 
record.  

Ocowpoiated 

FEI-8O00S 
Rw.1

PXATI~rrI1lt'd tl-t-l I-"

PM-433K CIRCUIT (Z :OUM

(REF. 37)

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

ENGUEEFING JUSTIFICATION

THE PT-433 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM, 
T1-E6OR, THE SAS INPUT CANNOT BE IMPLEMENTED HERE. PM -433K IS A FOXBORO 
66BT-OH CURRET FEPATER/ASOLATOR, WHICH PROVIDES A 10-50 MA OUTPUT INTO 
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABODE DEWX4S TES THAT WITH THE ADDION OF THE SAS INPUT 
(100 OHI4S), THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
ITLE: SAS COMPUTER INTERFACE p 

00M PRESS SYSTEM PRESS (PT -433) R 
SKTCHEDB. VICTOR S. DAMORE V 

CHECKED BY: I 4, S

MECH. PROGRAM 
ENG. A/,4 DATE
Cad 
ENG.f' DATE ./1,,

ENG. /A -, DATE .I. e)
I*

CON 
EDISON ENG: 

C&I SKETCH

SKETCH NO. SAS - 38 
)REV. 1 SH. 2 OF 2

Prr-Aln P.l-- CnVRPRr--ZS"Rr.

CALCULATION

/--- 10-60 MA

• • w . w v =| iil.VV l Pa i cel - nll l rlll~t=/ll



I DESIGN DETAIL
REVISION 

uod for 
record.  

ripated 
FEI-80039 
aI-on 0.

TO 
P I- 443M

TO SAS MUX 
CABINET B 

(PS460)

JB/02

NOTE: 

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

REF. DWG.: A206792, 208357 
RF=.S10TCH: SAS - REF

REF. UDC: FEI- 860039 Rev. 0

STATION: INDIAN POINT 2 A 
Th2 SAS COMPUTER INTERFACE P 

P 
OVER PRESS SYSTEM PRESS (PT-443) R 

SKTC1HEDB. VICTOR S. D'AMORE V

CHECKED BY: /,,
__________ .1 ,1

=fCo

MECH. PROGRAM 
ENG. A//A DATE 
C&J 
ENG. -1 DATE ?//j 

ENG.V DATE .1 .l')

CON" 

EDISON ENG.  
C&l SKETCH

SKETCH NO. SAS - 39 
REV. 1 SH. 1 OF 2

TO P1-443K

I



IMPEDANCE
REVISION 

Inued for 
record.  

Fiated 
FEI-860039 
RN. I

CALCULATION

PROTECTION CIRCUIT

PM-443K CIRCUIT (Z EQUM

(REF. 37) 
P I-443K PROTEUS 

(li:.I)1.2 OHMS 100 OHMS 

PM - 443K

I (RIEF. 36) 
S PM - 443MSA 

AA VVI 
150 OHMS 100 OHMS

/,- 10-60 MA

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

ENGUMNG JUSTIFICATION

THE PT-443 CIRCUIT IS PART OF THE RCS OVERPRESSURE PROTECTION SYSTEM, 
TMWOI, THE SAS INPUT CANNOT BE IMPLEMENTED HERE. PM -443K IS A FOXBORO 
668T-OH CURRENT REPEATERASOLATOR, WHICH PROVIDES A 10-60 MA OUTPUT INTO 
660 OHMS. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONStlATES THAT WITH THE ADDMON OF THE SAS INPUT 
(100 0HS) THE TOTAL IMPEDANCE (351.2 OHMS) FALLS WITHIN THE LOAD UMIT 
(660 OHMS).

TT
STATION: INDIAN POINT 2 A
TME SAS COMPUTER INTERFACE

MECH. PROGRAM 
ENG. IV, DATE 
C&j 
ENG.-7 , DATE 

ENG. VA N DATE %.I 131

(N 
EDISON ENG.

C&i SKETCH 
SKETCH NO. SAS - 39 
REV.1I SH. 2OF 2

PT-443 RCS OVERPRESSURE

@l PRESS SYSTEM PRESS (PT -443) R 
SI"CHEDB. VICTOR S.D'ARE V 

L CHECKED BY: It--'_ S

I

CIRCU..IT,

P

REV. 1 SH. 2 OF 2 1 - 0: y "-- I



REVISION 

Iuud for 
record.  

I
PM - 455C 

DOK 

GL
1

SP5 

TO PROTEUS f @._lk j -(P04;80) 

CT-5 
S TO SAS MUX 

CABINET A 
(P0480)

TO DB-8

NOTE: 1. SAS SIGNAL 
(SHELD).

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

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

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P P 

PRESSURIZER 1 PRESS NR (P -455) R 
SKETCHEDBY. VICTOR S. D'AMORE V 

CHECKED BY: I L S

MECH. PROGRAM 
ENG. DATE
C&J 
ENG.-Z1j DATE 31J'f"Y 7

ENG.V/,l- DATE ' W/,s

CON 
EDISON ENG

C&I SKETCH 
SKETCHNO. SAS-40 
REV. 0 SH. 1 OF 2

DESIGN DETAIL

RL1I __- R 2' 

I P - 9 I P - 1 0



IMPEDANCE CALCULATION
REVISION 

Isnued for 
record.  

II PM-455A REACTOR CONTROL CIRCUIT

PM-455C CIRCUIT (Z EQUIV.)

(REF. 11)

(REF. 5) 

I PROTEUS

100 OHMS 

ASA 

1 100 OHMS I 

CT - 5

-50 MA

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 A 
ThTE SAS COMPUTER INTERFACE 

PRESSURIZER 1 PRESS NR (P-455) R 
SKETCHED BY. VICTOR S. D'A MRE L 

CHECKED BY: IS

MECH. PIOGRAM 
ENG. AJIA- DATE

d DATE 

ENG.VAt DATE21F)k-)

CON 
EDISON ENG: 

C&I SKETCH 

SKETCH NO. SAS - 40 
REV. 0 SH. 2 OF 2

6'

PT-455 REACTOR PROTECTION CIRCUIT

I



SREVISION 

01 
issued for 
record 

~C F - 0 2 

IOA DB - 8

TO PROTEUS 
(P0481) 

TO SAS 
MUX CAB. B 

(P0481)

NOTE: SAS SIGNAL DESTINATION BTSCA 01RO6, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

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

REF. UDC: FEI - 860033 REV. 1

STATION: INDIAN POINT 2 A
TITLE SAS COMPUTER INTERFACE

PRESSURIZER 2 PRESS NR (PT-456) fR 
SKETCHED BY. VICTOR $. D'AM RE L 

CHECKED BY: S iS

MECH. PROGRAM 
ENG. k'/Ak DATE 

ENG.:/2 DATE

CXN 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS-41 

' REV. 1 SH.1 OF 2
, / r- DATE -________R________O _

DESIGN DETAIL

n



IMPEDANCE CALCULATION

PT-456 REACTOR PROTECTION CIRCUIT

PM-456A REACTOR CONTROL CIRCUIT

PM - 456C CIRCUIT (Z EOUIV '

v v v 
I 100 OHMS I 
L-- ------- I 

CT -7 

ENGINEERING JUSTIFICATION:

10-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

THE PT-456 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
INPUT CANNOT BE IMAPLEMENTED 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 ADDION OF THE SAS INPUT(1 00 OHMS), THE 
TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).

STATION: INDIAN POINT 2 A 
ThE SAS COMPUTER INTERFACE P 

PRESSURIZER 2 PRESS NR (PT-456) R 

SCETCHEDB. VYCT: R S. .D'AmynI L 
CHECKED BY: I<.z.S

MECH. PROGRAM 
ENG. A1/,4 DATE 

ENG.-'< DATE 2 

ENG. VAN DATE 'A F2 'klt

CON.  
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 41 
REV. 1 SH. 2 OF 2

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



DESIGN DETAIL

PM - 457C

I - 12 I P-il j P-12

NOTE: SAS SIGNAL DESTINATION BTSCA 01R1l, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: A226406, A226404, A225364 
REF. SKETCH: SAS - REF

CON EDISON ENG.

SKETCH NO. SAS - 42 
REV. 0 SH. 1 OF 2

SP6

(PO482)



REVISION 

01 
Isiued for 
record.  

I

PT-457 REACTOR PROTECTION CIRCUIT

PM-457A REACTOR CONTROL CIRCUIT

PM-457C CIRCUIT (Z EQUIV.)

(REF. 11)

(R . 6) 
SPROTEUS 

I 100 OHMS I 
L~-10-

cr- I

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGIN=EEJNG JUSTIFICATION:

THE PT-457 CiRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL 
CANNOT BE FvLEMTER IE. PM - 457A IS A FOXBORO 66BR - OH ISOLATOR, AND SERVES 
TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.  
PM - 457C (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 IMEDANCE 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).

STATlON: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

PRESSURZER 3 PRESS NR (P-467) R 
SKETCHEDB'. VICTOR S. DAMORE V 
CHECKED BY: &. S

MECH. PROGRAM 
ENG. I/,4 DATE
C&I 
ENG. 7/1
F NG.VA ',

DATE,-/.-

DAT ~W~iREV 0 SH I OF 9 -1 =3- ocr., , -I. e. -

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 42

IMPEDANCE CALCULATION

- f



REVISION 

Issued for 
ecord.  

Re ion 1.

DESIGN DETAIL

TO 
PM - 474A

DB - 1

PM - 474C

Z_ P-TO PI-474 

TO PC - 474B 

1SP

TO PROTEUS 
(P0483)

(P0483)

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

REF. DWGS.: A225404, A225369 
REF. SKETCH: SAS - REF

REF. UDC: FEI - 860033 REV. 1

STATION: INDIAN POINT 2 
TITLE: SAS COMPUTER INTERFACE 

PRESSURIZER 4 PRESS NR (P-474) 
SKETCHED BY: VICTOR S. D'AMORE 
CHECKED BY: ; %K

MECH. PROGRAM 
ENG. A DATE C&l 
ENG.--7A-1 DATE 1/-.0/7 

ENG.VAkV_ DATE 120. r

CON 
EDISON ENG: 

C&I SKETCH 

SKETCH NO. SAS- 43 
REV. 1 SH. 1 OF 2

a



IMPEDANCE CALCULATION
REVISION 

Issued for 

record.  'I,. FE-660G33

PM - 474A R:ACTOR CONTROL CIRCUIT

PM-474C CIRCUIT (Z EQUIV.)

(REF. 5) 

I PROTEUS 
i- tV- , 

100 OHMS 

SAS 

I 100 OHMS 

CT-1

-50 MA

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 A 
TITLE SAS COMPUTER INTERFACE 

PRESSURIZER 4 PRESS NR (P-474) R 
SKETCHEDBY: VICTOR S. D'AMORE V . , ,L

CHECKED BY:

MECH. PROGRAM 
ENG. ,V / DATE 
C& I 

ENG. -'/ DATE //.q%; 

ENG. VN T DATE *.20-T

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 43 
REV. 1 SH. 2 OF 2

- f *r---- -2______________

PT-474 REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO 
DB-7

LM -469B

P - 8 I P-7 IP-8

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

REF. DWGS.: A226406, A226314 
REF. SKETCH SAS - REF

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
PRESSUIRZER LVL 1 (L-459) R 

VV StETaE Y: VICTOR S. D'AMORE IL

CHECKED BY:

MECH. PROGRAM 
ENG. Vj/A DATE 
C&I 

EN.-JM DATE Y/7/6 
ENG. \.At> DATE i.'..

CxN 
EDISON ENG._ 

C&i SKETCH 

SKETCH NO. SAS - 44 
REV. 0 SH. 1 OF 2

CHCE -V ENG \/ t--. DATE - - I I - ________

REVISION 

I eud for 
record.  

I



-1-

IMPEDANCE CALCULATION
REVISION 

iuued for 
record.  

0

LM-459A REACTOR CONTROL SYSTEM CIRCUIT

LM-4598 CIRCUIT (Z EQUIV.) 

(REF. 5) 
r -- - - .. . .  

SPROTEUS I 

(REF. 11) 100 OHMS 
LM - 459B I 

: SAS I 

100 OHMS 

CT-3 

ENINERNG JUSTIFICATION:

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

THE LT-459 PRIMARY LOOP IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
INPUT SIGNAL CANNOT BE IMPLEMENTED HERE. LM - 459A (FOXBORO 66BR - OH) ISOLATES 
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. LM - 4598 
(FOXBORO 668R-OH)SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF 
DRMNG A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE 
IMPEANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS 
INPUT(100 OH'AS),THE TOTAL IMPEDANCE (200 OHMS) FALLS WITHIN THE ALLOWABLE LOAD 
LIMIT (660 OHMS).

STATION: INDIAN POINT 2 1/
TmLE: SAS COMPUTER INTERFACE 

PRESSURIZER LVL 1 (L-459) 
SSlETC-EDB. \ACTOR S. D'AMORE 

CHECKED BY: A

MECH. PROGRAM 
ENG. A'/A DATE 
C&l 

ENG.-17P1 DATE Y./7/' 
ENG. \A1 DATE j-i ? 7

__________________________________________________ - ~1

CON 
EDISON ENG_ 

C&l SKETCH 

SKETCH NO. SAS - 44 
REV. 0 SH. 2 OF 2

LT-459 REACTOR PROTECTION SYSTEM CIRCUIT



DESIGN DETAIL
REVISION 

Iued for 
record.  I

TO SAS MUX 
CABtIET B 

(1-0481)

NOTE: SAS SIQ4AL DESTMNATION: BTSCA 01R06, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

REF. DWGS.: A225405, A225334 
REP SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
lTLE SAS COMPUTER INTERFACE P 

PRESSURIZER LVL 2 (L-460) R 
SKE'TCH-B'. VICTOR S. D'AMORE LV 

CHECKED BY: i. S

MECH. PROGRAM 
ENG. &/4 DATE 
C&i 
ENG.1?n DATE le/, 7/6 
ENG.VAL, DATEld ?7'K-

CON 
EDISON ENG.

C&I SKETCH 
SKETCH NO. SAS - 45 
REV. 0 SH. 1 OF 2

TO TP/L460

I



IMPEDANCE CALCULATION
REVISION 

Inued for 
record.  V

LM-460 REACTOR CONTROL SYSTEM CIRCUIT 4Z EOUIV.)

(REF. 3) (REF. 10) 
TP/L460A LI-460 

100 OHMS 5 OHMS 

I SAS F OTEUSi 
100 OHMS 100 OHMS 

L-----------------I 

CT-2 

TOTAL IMPEDANCE (OHMS) = 100 + 5 + 100 + 100 = 305 

ENGINEENG JUSTIFICATION: 

THE LT-460 PRIMARY LOOP IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
SIQJAL CANNOT BE IMP.EMENTED HERE. LM -460 (FOXBORO 66BR - OH) ISOLATES THE RE 
ACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF 
DRMNG A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE 
M*'E)ANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS 
NPUT (100 OHMS), THE TOTAL IMPEDANCE (305 OHMS) FALLS WITHIN THE ALLOWABLE LOAD 
LIMIT (660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE p 

PRESSURIZER LVL 2 (L-460) R 
SKETCHEDBY VICTOR S. D'AORE V 

CL CHECKED BY: ,, S

MECH. PROGRAM 
ENG. 6/-DATE 
C&I 
ENG.-7- DATE Y//7g; 
ENG.VA " DATE .f.

CON 
EDISON ENG.

C&I SKETCH

SKETCH NO. SAS -46 
REV. 0 SH. 2 OF 2

EN ./tL 7 ____ _____ _____

LT-460 REACTOR PROTECTION SYSTEM CIRCUIT



DESIGN DETAIL

LM - 461B

SP4

(L0482)
I -I 

I P-9 P-10 
I ®

NOTE: SAS SIGNAL DESTINATION BTSCA 01R13, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

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

EDISON ENG.
C&i SKETCH 

SKETCH NO. SAS - 46 
REV. 0 SH. 1 OF 2



REVISION 

Isued for 
record.  

0 LT-461 REACTOR PROTECTION SYSTEM CIRCUIT

LM-461A REACTOR CONTROL SYSTEM CIRCUIT

LM-461B CIRCUIT (Z EOUV:) 

WRe. 5) 
PROTEUS  

(REF. 11) 100 OHMS 4//---10,50 MA 

LM-461B TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 
I SAS 

I100 OHMS I 

CT-4 

ENINEERING JUSTFICATION: 

TiE LT-461 PRIMARY LOOP IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
INIT S2IAL CANNOT BE IMPLEMENTED HERE. LM -461A (FOXBORO 66BR - OH) ISOLATES 
THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. LM -461B 
(FO)BORO 66R-OH)SIERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF 
DRMNG A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE 
IMPEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDMON OF THE SAS 
INPUT (100 OHMS) THE TOTAL IMPEDANCE (200 OHMS) FALLS WITHIN THE ALLOWABLE LOAD 
LIMIT (660 OHMS).

STATION: INDIAN POINT 2 
TITl.E SAS COMPUTER INTERFACE 

PRESSURIZER LVL 3 (L-461) 
S-KETCHEDBt VICTOR S. D'AMqRE 
CHECKED BY: /cO2- "-O'Z

MECH. PROGRAM 
ENG. )t)/, DATE 
C&I 
ENG.7 7 DATE Y/ 
ENG. VJ~t DATE 1.I2-" '
ENG. -~\DT -I-)n

CON 
EDISON ENG.

C& SKETCH 
SKETCHNO. SAS-46 
REV. 0 SH. 2 OF 2

IMPEDANCE CALCULATION
I



DESIGN DETAIL

DB-4 

TORESISTOR MODULE 
FOR PROTEUS (L6041)

TO TP/L462 

TO 
LI-462A 

& 
L I- 462B

B6AA

TO SAS MUX 
CABET A 

(L6041)

SAK-4 DK4R

NOTE: SASSIGIAL DESINATON: BTSCA 01R16, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  

REP DWG.: A225404 
REP SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
T1TLE: SAS COMPUTER INTERFACE P -P 
PRESSUZER LV1 COLD WR (LT-462) R 

SKETCHEDBYW VICTOR S. D'AMORE V • J JL

CHECKED BY: Ki. 1-r

MECH. PROGRAM 
ENG. 4/,,h DATE 
C&I 

ENG.-77M1 DATE/.20.?7 

ENG.VM .., DATE .f.2o4r

EDISON ENG.  
C&i SKETCH 

SKETCH NO. SAS - 47 
REV. 0 SH. 1 OF 2

REVISION 

Inued for 
record.  

I

TO 
LQ-462 

TO 
LT-462



REVISION 

01 
Inued for 
record.  0 LT-462 REACTOR CONTROL CIRCUIT (7 EOUIV.1

(REF. 7) (REF. 10) (REF. 10) 
PROTEUS LI-462A LI-462B 

(REF. 19) 100 OHMS 6 OHMS 5 OHMS 

LT -462 

t10 HM 10 OHMS 

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

BqSGt'E-iNG JUSTIFICATION"

LT-462 IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE 
IMPLEMENTED HERE. LT-462 IS A 10-60 MA TRANSMITTER (FOXBORO 613HM), WITH AN 
OUTPUT LOAD OF 600OHMS (+10, -20 PERCENT). LQ-462 (FOXBORO 610A) IS A 10-50 MA 
(80 VDC NOMINAL) POWER SUPPLY, WITH AN OUTPUT LOAD RESI§TANCE OF 600 OHMS. THE 
?IMIEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS 
INPUT (100 OHMS), THE TOTAL IMPEDANCE (220 OHMS) FALLS WITHIN THE LOAD LIMIT (600 
OHMS).

SIAIIuN: INDIANPOINT2
TTLE: SAS COMPUTER INTERFACE
RESSUR LVL COLD WR (LT-462)

SKETC-EDB. VICTOR S. D'AMR I
-I-.

MECH. PROGRAM 
ENG. ,V/,t- DATE 

CI 

ENG.-' M DATE 
F:Nc_ 'VA . fl 'ATI M.)n.4 "

CON 
EDISON ENG.

C&i SKETCH

SKETCH NO. SAS -47 
Ri=V fl RW 9 1

EN \'~t- 7AE-1%nE 0 L...J 9 OF I

IMPEDANCE CALCULATION

CHECKED BY: V Z_if7 ,SI

I

I

/--10-60 MA



DESIGN DETAIL

DB-3

TO LQ - 470

Spi

- TO LC -470 A/B 

__. _-v7 TO LT-470 

S _F' TO TP/L470 

TO LM -470A 

TO PROTEUS 
S(1-0485) 

TO SAS MUX 
CABINET B 

(I.0486)

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

REF. DWG.: A226435 
REF. SlETCH: SAS - REF

STATION: INDIAN POINT 2 IAT
TLE SAS COMPUTER INTERFACE

r 
PRESS*Z RELIEF TANK LEVEL (LT -470) R 

SKETCH-EDBY VICTOR S. DAMRE L 

CHECKED BY: " S

MECH. PROGRAM 
r-N_ Al/ DATE
c&j 
ENG.- G- DATE 
ENG.VA,\ DATE I)< "

________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~NGV \kA DATE________________ J...--------- I I

CXN 
EDISON ENG.  

C&I SKETCH

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

REYISION 

IWued for 
record.  

0



IMPEDANCE CALCULATION
REVISION 

0 
Issued for 
record.  

p 

I

STATION: INDIAN POINT 2 A 
Tl-E: SAS COMPUTER INTERFACEP IPRESSA4ZER RELIEF TANK LEVEL (LT -470) R 
SKETCHED BeV VICTOR S. DAMORE L I CHECP s

MECH. PROGRAM 
ENG. A)1!4 DATE 

ENG.-/M- DATE 3/7&2 

ENG. N/.S DATE .1 'l--

CON 
EDISON ENG.  

C&I SKETCH 

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

LT-470 REACTOR CONTROL CIRCUIT 
(REF. 5) 

(REF. 17) (REF. 13) r - - - --------- - - - -I] 
LC -470 A/B SA ROEI 

(REF. 21) 100 OHMS 1 OH 

LT40(FREF. 3) (REF. 10) CT-1(REF. 20) 
TP/1.470 L I- 470 LM - 470A 

TOTAL IMPEDANCE (OHMS) = 10 + 5 + 20 + 100 + 100 + 100 = 335 

ENGINEERING JUSTIFICATION 

LT-470 IS PART OF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE 
NPLEMENTED HERE. LT-470 IS A FOXBORO N-E13DM TRANSMITTER, PROVIDING A 10-50 
MA OUTPUT INTO A 950 OHM LOAD (APPROXIMATE, 60VDC POWER SUPPLY CONSIDERED).  
LO -470 IS A FOXBORO 610A POWER SUPPLY, PROVIDING A 10- 50 MA OUTPUT (80 VDC 
NOMINAL4 INTOA 600 OHM LOAD (+ 10 -20 PERCENT). THE IMPEDANCE CALCULATION ABOVE 
DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), THE TOTAL IM 
PEDANCE (335 OHMS), FALLS WITHIN THE LOAD LIMIT (600 OHMS).

I



DESIGN DETAIL

DB-4

TO PQ-472

SP3

/" '-= TO PC -472 

b-4 TO PT -472 

, TO TP/P472 

TO PM -472A 

TO PROTEUS 
(P0485) 

TO SAS MUX 
- CABINET B 

(P0485)

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

FER DWG.: A225436 
E. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 
PRESSLEF12ER REUEF TANK PRESS (PT - 472) R 
SKETCHED BY:. VIIT S M 
CHECKED BY: " S

MECH. PROGRAM 
ENG. 41, DATE 

ENG-/ DATE

CXN 
EDISON ENG.  

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

REVISION 

I-
Issued for 
record.  

0



IMPEDANCE CALCULATION
REVISION 

01 
Issued for 
record.  S 

a-

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

PRESSUR12ERREUEF TANK PRESS (PT-472) R 
SKETCHEDBY: VICTORS. D ORE L 

CHECKED BY: Si

MECH. PROGRAM 
ENG. A / DATE
C&j 
ENG--Ffr1 DATE ?//

ENG.\' th&- DATE O\v7V -

CON 
EDISON ENG. 

C&I SKETCH 
SKETCHNO. SAS-49 
REV. 0 SH. 2 OF 2

PT-472 REACTOR CONTROL CIRCUIT 
(REF. 5) 

(REF. 17) (REF. 13) PC-472 SAS PROTEUS 
PQ 4 72 

(REF. 22) 100 OHMS 1 100 OHMS 100 OHMS 

PT-42(REF. 3) (REF. 10) CT1(REF. 20)• 
TPtP472 P 1- 472 PM - 472A 

10 OHIMS 60i-HMS 20 OHMS 

- = S-- ::10 -50 MA 

TOTAL IMPEDANCE (OHMS) = 10 + 5 + 20 + 100 + 100 + 100 =335 

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 61 OA POWER SUPPLY, PROVIDING A 10-50 MA OUTPUT (80 VDC 
NOMINAL), INTOA 600 OHM LOAD (+ 10 -20 PERCENT). THE IMPEDANCE CALCULATION ABOVE 
DEMONSTRATES THAT W TH THE ADDmON OF THE SAS INPUT (100 OHMS), THE TOTAL IM 
PEDANCE (335 OHMS), FALLS WITHIN THE LOAD LIMIT (600 OHMS).



DESIGN DETAIL
REVISION 

Issued for 
record

TO 
TM - 413H

NOTE SAS SCGNAL DESTINATION: BTSCA O1R10, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).  

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

STATION: INDIAN POINT 2
lThE SAS COMPUTER INTERFACE P

LOOP 1 COLD LEG TEMP WR (TE- 4138)

SKETCHEDBY. VICTOR S. D'AMRE

MECH. PROGRAM 
ENG. 6, DATE
C&i 
ENG."./ DATE V7P

ENG.\/IN-, DATE, S-VON

CON 
EDISON ENG.  

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

-. -- 5' 11 - - -. __________________

DB -6

j TP/T413 

_j TR -413 

TO 
PROTEUS 
(TO406) 

TO SAS. MUX 
CABIET A 

(T0406)

CHECKED BY: t< " .---e -

' ' 1. Jr
u



I

IMPEDANCE CALCULATION
REVISION 

Issued for 
record.  

I TM-413H REACTOR AUXILIARY CIRCUIT (Z EQUIV.)
(REF. 6)

50 MA

... .... i CT _3

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 IMtVPLvEN 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 IiNPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULATION 
ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), THE TOTAL 
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD LIMIT (660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE p 
LOOP 1 COLD LEG TEMP WR (TE- 413B) R 
SKETCHEDB. VICTOR S. D'AMpIE V 

CHECKED BY: "I S

MECH. PROGRAM 
ENG. A)M DATE 
C&j 
ENG. 1/ DA 3 //7k?

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS- 50 
RE:V cL0 9H C? 91:

TE-413B RCS OVERPRESSURIZATION CIRCUIT

ENG VA-k\ DATE S I? REV 0 SH 2 OF 2



REVISION o__ DEI 
Issued for 
record.  

0

TO TM-423A

TO PROTEUS 
(T0426) 

TO SAS MUX 
CABINET B 

(T0426)

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

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

I ' I III IILJULd MAUIII I i

'TILE SAS COMPUTER INTERFACE P 
P LOOP2COLDTEMPWR (TE-423) R 

SKETCHEDBY VICTORS$. D'AMLRE V 
CE :L CHECKED BY: . ., - .,'#S

MECH. PROGRAM 
ENG. , /i DATE 

DATE C&j ENG.-7M DATE Y11.71ff;

ICON 
EDISON ENG. 

C&I SKETCH 

SKETCH NO. SAS- 51 
REV. 0 SH. 1 OF 2U , ~ r 1 F 0 V"Ld~ ILL ~**~*~* NJ'~-~-.~. LIr'.I c *~*j j*-~ ,i j



I

IMPEDANCE CALCULATION
REVISION 

01 
IsWued for 
record.  

S TM-423A REACTOR AUXILIARY CIRCUIT (Z EQUIV.)
W2. 5)

50 MA

. . . .. .......... I ~ ----------------------------------------- 1'

TOTAL IMPEDANCE (OHMS) = 10 + 200 + 100 + 100 = 410 

BINEING JUSTIFICATION:

T-E TE-423REACTOR ALDLARY CIRCUIT CONTAINS I4 ISOLATOR TM -423A (FOXBORO 
66BT - OH), WHICH PROVIDES A 10- 50 MA OUTPUT INTO 660 OHMS. THE SAS INPUT CAN 
TH"-EFORE BE WWeNTEH HERE. THE IMPEDANCE CALCULATION ABOVE DEMONSTRATES 
THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (410 
OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).

STATION: INDIAN POINT 2 P
T. E SAS COMPUTER INTERFACE P 

LOOP2COLDLEGTEMPWR (TE-423) R 
SKECHEDB. VICTOR S. D ORE VL 

CHECKED BY: S

MECH. PROGRAM 
ENG. A/A' DATE i I 
C&I D 
ENG. 7A1 DATE'I"7?

CxN 
EDISON ENG. 

C&I SKETCH 
SKETCH NO. SAS - 51 
REVO SH 90F9

ENG V-.- A K DTE- I- - ,jI REV 0 U, . -2-OF. 2

TE-423 REACTOR AUXILIARY CIRCUIT

w



DESIGN DETAIL

TO TP/1433 

TO TR -433

TO PROTEUS 
(T0446) 

TO SAS MUX 
CABINET B 

(To446)

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

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

STATION: INDIAN POINT 2 A 
TTLME SAS COMPUTER INTERFACE P 

P 
LOOP 3 COLD TEMP WR (TE - 433B) R 
SKETCHEDBYe VIC OR S. D'MORE .V 

CHECKED BY: £'-... S

MECH. PROGRAM 
ENG. A)/A- DATE
C&I 
ENG. -rl- DATE

ENG.VAZ DATE 12-,

OON 
EDISON ENG.

C&I SKETCH

SKETCH NO. SAS- 52 
REV. 0 SH. 1 OF 2

REVISION 

01 
Issued for 
record.  0



IMPEDANCE CALCULATION
REVISION 

01 
Issued for 

td.

TM-433H REACTOR AUXILIARY CIRCUIT (Z EQUIV,)
(REF. 5)

-50 MA

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

EqGNEFRING JUSTIRCATI0N*

TE-433B IS PART OF THE RCS OVERPRESSURIZATION CIRCUIT, AND THE SAS INPUT CANNOT 
BE IMPLEENTED 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 DEMONSTFIATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), THE TOTAL 
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD UMIT (660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P P 
LOOP 3 COLD LEG TEMP WR (TE -433B) R 
SKETCHEDBY: VICTOR S. I'AMORE VL 

CHECED B: ~AAL

MECH. PROGRAM 
ENG. 41A/- DATE 
C&I 
ENG.771 DATE, 3// 
ENG.VAkt DATE i2;KS

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 52 
REV. SH. 2 OF 2

TE-433B RCS OVERPRESSURIZATION CIRCUIT

I

CHECKED BY:



DESIGN DETAIL
REVISION 

01 
Issued for 
record.

DB -7

TO SAS MUX 
CABINET B 

(T0466)

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

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

STATION: INDIAN POINT 2 A 
TrTLE SAS COMPUTER INTERFACE 
LOOP 4 COLD LEG TEMP WR (TE -443B) R 
SCETCKEDBY VICTqR S. D'AMORE L 
CHECKED BY: K =ZS

MECH. PROGRAM 
ENG.,/A DATE 
C&IG DATE 

ENq.\^/e. DATE -1"1s"

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 53 
RF-V. 0 SH 1 OF9

-- A- E R.E-. 0, - 1 O ....

TO 

TM - 443H

I



REVISION 

01 
Issued for 
record.  I TE-443B RCS OVERPRESSURIZATION CIRCUIT

TM-443H'REACTOR AUXILIARY CIRCUIT (Z EQUIV.l
(REF. 5)

-50 MA

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

ENGNEERING JUSTIFICATION:

TE -443B 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 ADDION OF THE SAS INPUT (100 OHMS), THE TOTAL 
IMPEDANCE (586.5 OHMS) FALLS WITHIN THE LOAD LIMIT (660 OHMS).

MECH. PROGRAM 
ENG. Al!a DATE 
C&I 
ENG.-fA7 DATE 3/71P

CON 
EDISON ENG._ 

C&I *SKETCH 

SKETCH NO. SAS- 53 A I"V _4z- w f' l n o

IMPEDANCE CALCULATION

.- - -- -- - 7T
STAION: INDIAN POINT 2 A 
TIILE SAS COMPUTER INTERFACE P 

P 
LOOP 4 COLD LEG TEMP WR (TE -443B) R 
SKETCHEDBY: VICTOR S. D'AMORE L 
CHECKED BY: I S

I

ENG nATr--sl,-)k-,-)



REVISION 

Inued for 
record.  17 
I ncorporated 
FEI-860020 
Resion 1.

TO SAS MUX 
CABINET A 

(P0498) JUMPER

TOTB 
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. Sl<ETCH: SAS - REF 
REF. UDC: 860020 REV. 1

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
RCS PRESSURE (P-402) R 

SKETCHED BY: VICTOR S. D'AMORE V 
L CHECKED BY: 4h S

MECH. PROGRAM 
ENG. A// DATE
C&l ENG.'4 1

DATE/01.,1?
ENG. V/&j: DATE Io/2#21-6

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 54 
REV. 1 SH. 1 OF 2

DESIGN DETAIL 

12 POINT STATES CO.  
TERMIAL BLOCK CAT NO. 2WM25006



IMPEDANCE CALCULATION
PT- 402 CIRCUIT

PM - 402 - 2 CIRCUIT

PM- 402 CIRCUIT (Z EQUIV.) 
(REF. 2) 
T SAT SAS

(REF. 8) 
PR - 402

-10-50 MA

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

EINEEBING JUSTIFICATION: 

CIRCUIT PT-402 IS A CLASS ACLASS 1E LOOP, THEREFORE, THE SAS INPUT SIGNAL 
CANNOT BE IMPLEMENTED HERE. CIRCUIT PM- 402- 2 IS USED TO DRIVE THE 
CLASS A/CLASS IE REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM, AND ALSO CAN 
NOT BE USED. CIRCUIT PM -402 IS A CLASS A/NON CLASS 1 E 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 A 
TTLE SAS COMPUTER INTERFACE P P 

RCS PRESSURE (P-402) R 
SKETCHEDBY. VICTOR S. D'AMORE V 

L CHECKED BY: .v (/'S

MECH. PROGRAM 
ENG./A DATE 
C&I 
ENG.7 / DATE / 2-92 

ENG. V4. DATE io 122V

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 54 
REV.1 SH. 2 OF 2

REVISION 

Issued for 
record.  

I ncorpotated 
FEI-880020 
Region 1.



REVISION 

Issued for 
record.

TO PROTEUS 
(P0499) 

TO SAS MUX 
CABINET B 

(P0499)

TO PR-403 

TO PM - 403

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

REF. DWGS.: A22W43 
REF. SKETCH: SAS - REF
STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P P 

RCS PRESSURE (P-403) R 
SKETCHED BY VICTOR S. D'AMORE V 

L CHECKED BY: /0J V" IS

MECH. PROGRAM 
ENG.A// DATE 
CDT ENG.'F/'/ DATE///£ 

ENG. VM, DATE j,/,,/?;

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 55 
REV. 0 SH. 1 OF 2

DESIGN DETAIL 

DB-4

I

REF. 

DWGS." A225430 

REF. 

SKETCH: SAS - REF



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.

PM -403- 2 CIRCUIT

PM-403 CIRCUIT (Z EQUIV.)

(REF. .3) (REF. 4) (REF. 2) 
TP/403 - 1 T SAT PR - 403 

(REF. 1) 10 OHMS 200 OHMS 200 OHMS 

PM - 403 (RF 5) y : 

-----------------

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

ENGINEERNG JUSTIFICATION:

50 MA

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 ACLASS 1E REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM, AND ALSO CAN 
NOT BE USED. CIRCUIT PM -403 IS A CLASS A/NON CLASS 1 E LOOP, AND CAN BE UTILIZED 
TO OBT/IN TIE SAS NPUT. PM - 403 (FOXBORO 66BT - OH), CAN DRIVE A LOAD UP TO 
660 OHMS. THE EMFPDANCE 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 j A
"ILE: SAS COMPUTER INTERFACE

MECH. PROGRAM 
ENG.A11A DATE
C&I 
ENG.- Vt"DATE 

ENG. VA. -DATE-,o/q,-7

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 55 
REV. 0 SH. 2 OF 2

PT- 403 CIRCUIT

RCS PRESSURE (P-403) V 
SKETCHED BY VICTOR $. D'AMORE . L 
CHECKED BY: eftel vS

;n



REVISION 

01 
Isued for 
record.  

10

DESIGN DETAIL

Spil
TO 

FM -414 TO PROTEUS 
(F0400)

(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 
TITLE: SAS COMPUTER INTERFACE P 

REACTOR COOLANT FLOW 21 (F -414) R 
SKETCHEDB. ViCTOR S. D'AMORE L 
CHECKED BY: / 5 A - S

MECH. PROGRAM, 
FNG .)/+ DATE
C&j 'i 

ENG.7?/1 DATE/-Z 

ENG.V\A.,. DATE

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 56 
REV. 0 SH. 1 OF 2

I



REVISION 

01 
Isued for 
record.  

-10

IMPEDANCE CALCULATION

FT-414 REACTOR PROTECTION CIRCUIT

FM-414 REACTOR CONTROL CIRCUIT 

(R=EF. 5) 
-------------- 1 

FI-414 I PROTEUS 

5 OHMS 100 OHMS (REF. 10) I 

FM - 414 
I I I I 
I SAS I 
I A AA I

100 OHMS 

CT-11

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 = 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 DRING 
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPANCE (206 OHMS) FALLS WITHIN THE ALLOWABLE LOAD UMIT (660 
OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
REACTORCOOLANT FLOW 21 (F-414) R 

SKETCHEDBW VICTOR S. D'AMORE. V 

CHECKED BY: - S,

MECH. PROGRAM 
ENG. DATE 
C&! 
ENG.-/ DATE/,34 

ENG.VAW: DATE I2)12"1K,

CmN 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 56 
REV. 0 SH. 2 OF 2

0-50 MA



REVISiON 

Inued for 
record.

TO F-415

SP13

TO PROTEUS 
(F0401)

(F0401)

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

REF. DWGS.: A225431, A225348 

REF. SKETCH: SAS - REF

I' .J i tMI w . IIvl.u ij' ' I z' A 
ilE SAS COMPUTER INTERFACE P 

REACTOR COOLANT FLOW 21 (F- 415) R 
SK'TCHEDB'. VICTOR $. D' MRE L 

I CHECKED BY: S 
B LizS

MECH. PROGRAM ENG. AJIV DATE

C J ' / "z "AT 

ENG.777 DATE 144p, 

ENG.VA-i DATE 1Iz1z1 lvJ

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS- 57 REV. 0 SH. 1 OF 2
REV.O SH.10F2

DESIGN DETAIL

TO
FM-415



IMPEDANCE CALCULATION
REVISION 

I1sued for 
record.

FM-415 REACTOR CONTROL CIRCUIT 

(REF. 5) 

R-415 PROTEUS I 

(REF. 11) 5 OHMS 100 OHMS 
(REF. 10) I 

FM-415 

I SAS 
I AAA I

-50 MA

100 OHMS I 

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 DRIVINC 
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCLiLAON ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 
O-M4S), THE TOTAL MPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD UMIT (660 
OHMS).

STATION: INDIAN POINT 2
TrIlE SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 21 (F -415) R 
SKETcHED B. VICTR S. D'AOR V

CHECKED BY:

MECH. PROGRAM 
ENG. 4/A-/ DATE 
C&i 
ENG./7 DATE/2-/J/ 

ENG.V'lt", DATE I %2j2 :

CON 
EDISON ENG.  

C&i SKETCH 

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

FT-415 REACTOR PROTECION CIRCUIT

'vl- -71avi-



DESIGN DETAIL

TO F1 - 424

SP12

TO PROTEUS 
(F0420)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 6 (POS.), 7 (NEG.), 
AND 8 (SHIELD).  

REF. DWGS.: A225431, A225328 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
1TLE: SAS COMPUTER INTERFACE p 

-P 
REACTOR COOLANT FLOW 22 (F -424) R 

SKETCHEDB, VICTOR S. D'AMORE V 

CHECKED BY: I S

MECH. PROGRAM 
ENG./VA DATE 
C&j 

ENG.7/1 DATE 

ENG.\P/',z DATE
.1 - --- ~ ____________________________

CON 
EDISON ENG.

C&I SKETCH

SKETCH NO. SAS - 58 
REV. 0 SH. 1 OF 2

REVISION 

Issued for 

,Irecord.  

I

TO 
FM -424



IMPEDANCE CALCULATION 

FT-424 REACTOR PROTECTION CIRCUIT 

FM-424 REACTOR CONTROL CIRCUIT 
(REF. 6) 

---------------- I 

FR-424 IPROTEUIS 

5 OHMS 100 OHM 1 

T CS P TH 
O R P O C O0- 50 MA 

FM - 424FO 

SAS A S I 

TOTAL IMPEDANCE (OHMS) 100 + 100 + TI 20 T 

THE FT-424 CMRSI). IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL 
CANT BE rMpL NH HEE FM -424 (FOXBORO 66BR - OH) ISOLATES THE REACTOR 

PROTECTION SYSTEM FROM TH-E REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVNG 

A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCLA'ION ABOVE DEOSRTES THAT WITH THE ADDITION OF THE SAS INPUT (100 

OH-MS TI-E TOTAL NVPEDANCE (206 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660 

OHMS).  

SI. cO ND ' OIT .c 2 A MECH." PROsRoMCm



REVISION 

01 
Issued for 
record.

TO Fi - 425

SP14

TO PROTEUS 
(F0o421)

CABINET B 
(F0421)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R03, POINTS 6 (POS.), 7 (NEG.), 
AND 8 (SHIELD).  

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

STATION: INDIAN POINT 2 A 
TIL.E: SAS COMPUTER INTERFACE P 

REACTOR COOLANT FLOW 22 (F - 425) R 
SKETCHED BY. VICTOR S. D'ORE V 
CHECKED BY: ,-- I" ,1

MECH. PROGRAM 
ENG. /1 DATE
C&I -7.  ENG.7 /- DATE/ 

ENG.'V/\ DATE 212 2,1 K,

CON 
EDISON ENG.  

CUI SKETCH -

SKETCH NO. SAS- 59 
REV. 0 SH. 1 OF 2

DESIGN DETAIL

TO 
FM - 425



REVISION E IMPEDANCE CALCULATION 

Inued for 
record. FT-425 REACTOR PROTECTION CIRCUIT 

FM-425 REACTOR CONTROL CIRCUIT 

(REF. 5) 

R-425 N JUPROTEUS ON 

FM -B426 E- O 

SAS 

S100 OHMS 

CT-14 

T OTAL IMPEDANCE (OHMS) 1 100 + 100 + 6 206 

NG JUSTIRCTON* 

THE FT-425 CICI IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL CANNOT BE IMPLEMENTED HERE. FM -425 (FOXBORO 66 BR - 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 DB40NSMTES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD uMrr (660 OHM~.S).  

STATION: INDIAN POINT 2 A MECH. PROGRAM CON TE SAS COMPUTER INTERFACE ENG. DATEE.  P EDSON EG REACTORCOOtANT FLOW 22 (F-425) R C& C&i SKETCH SKETCHED BY VICTORS. RE ENG. DATE 4-//.3 SKETCH A 
CHECKED.BY:CL ------------ CHECK D BY:S.. ENG. VA-- '. DATE 1A12.%k REV. 0 SH. 2 OF 29 

/2



DESIGN DETAIL

SP9

TO PROTEUS 
(F0440)

(F0440)

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

REF. DWGS.: A226436, A225328 
REP SK4ETCH: SAS - REF

STATION: INDIAN POINT 2 ,A 
TIE: SAS COMPUTER INTERFACEp 

REACTOR COOLANT FLOW 23 (F-434) R 

SKETCHF.D BY: VICT9. S. D .RE VL 

CHECKED BY: S

MECH. PROGRAM 
ENG. A/ DATE

ENG. 17 A7 DATE / / -

ENG.v_.- DATE i2\.

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 60 
REV. 0 SH. 1 OF 2

I I ~ -,L.. _ _ _ _ _ _ _ _

REVISION 

Issued for

TO 
FM -434



IMPEDANCE CALCULATION
REVISION 

0i 
Isued for 
record.  

It FM - 434 REACTOR CONTROL CIRCUIT

(REF. 5) 
RI- 434 1 PROTEUS 

(REF. 11) 5 OHMS 10 OHM 
(REF. 10) 1 

FM - 434 -- - iI 

S SAS 

I100 OHMSI 

CT -9 

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 6 = 206 

NGINEERNG JUSTIFICATION:

50 MA

THE FT-434 CJRCUI IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL CANNOT BE IMPLEMENTED HERE. FM-434 (FOXBORO 66BR-OH) ISOLATES THE REACTOR 
PROTECI(O SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG 
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTrTES THAT WITH THE ADDITION OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD LIMIT (660 
OHMS).

STATION: INDIAN POINT 2 IA
Tll E: SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 23 (F-434)

MECH. PROGRAM 
ENG. 4/4 DATE 

ENG.7"/1 DATE/,-/, ( 

ENG.'Th,. DATE I2.2"i'<

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 60 
REV. 0 SH. 2 OF 2

FT-434 REACTOR PROTECTION CIRCUIT

SKTC-EDB. VICTOR S. D'AMORE
I

CHECKED BY:S



DESIGN DETAIL
REVISION 

Isuod for 
record.

TO 
FM - 435

(F0441)

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

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

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P P 

REACTOR COOLANT FLOW 23 (F-435) R 

SKETCHED BY VICTOR S. D'AMORE V 

CHECKED BY: ISI _S

MECH. PROGRAM 
ENG. J14A DATE
C&j 
ENG.-%V" DATE/- 6/

ENG.VA..-, DATE i2.I 2iI&
.1 ____________________________________

CON 
EDISON ENG.  

C&I SKETCH

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

TO F-436



IMPEDANCE CALCULATION
REVISION 

bsuod for 
record.  

S FM-435 REACTOR CONTROL CIRCUIT

(REF. 5) 
R1- 435 IPROTEUIS 'I 

(REF. 11) 5OM 
(RIEF. 10) 

FM - 435 II€( 

I SAS 

------------------------ L 

S100 OHMS 

CT-11 

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 = 206 

ENGINEERING JUSTIFICATION:

10-50 MA

THE FT-435 CIRCUT 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-DEMONTTES 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 A 
ITLE: SAS COMPUTER INTERFACE P 

REACTORCOOLANT FLOW 23 (F-435) R 

SC'TCHEDB. VlCR S. D'MPV 
CHECKED BY: A"S

MECH. PROGRAM 
ENG. i/.I DATE
C&i 1 
ENG.7lA _ DATE_/,L2

ENG).- LV DATE I InI-,.

(N 
EDISON ENG.  

C&J SKETCH

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

FT-435 REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO FR-444

(F0460)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R010, POINTS 10 (POS.), 11 (NEG.), 
AND 12 (SHIELD).  

REF. DWGS.: A225436, A225328 
RE. SKETCH: SAS - REF

STATION: INDIAN POINT 2 
Ti.E SAS COMPUTER INTERFACE

REACTOR COOLANT FLOW 24 (F - 444)

MECH. PROGRAM 
ENG. DATE 
C&l 
ENG. /777/ DATE1--31;' 

ENG.\4/.XA DATE J J)2"l3

I-

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 62 
REV. 0 SH. 1 OF 2

REVISION 

Iuued for 
record.  

0-

TO 
FM -444

SKETCHEDBe VICTOR S. D'MOR 
CHECKED BY: k - - H,--II I I



IMPEDANCE CALCULATION
REVISION 

Inued for 
record.  

o FM-444 REACTOR CONTROL CIRCUIT 

(REF. 5) 

R-4 I -44PROTEUS 

(TTEF. 11) 5 OHMS 100 OHM 2 
(IEF. 10)CTO: FM -444" 

I SAS 
.100 OHMS 

CT-10 

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

ENIERNG JUSTIFICATION:

10-50 MA

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 DRMNG 
A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DBONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL UPMAICE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD UMIT (660 
OHMS).

TT
STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

REACTORCOOLANT FLOW 24 (F-444) R 
SKETCHEDB. VICTO, S. D'eAMRE V 

CHECKED BY: i S

MECH. PROGRAM 
ENG. 6/1A DATE 
C&j ' ENG.T-!1 DATE/-.//36

CxN 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 62 
REV fl SW 9 OF 9

EN *j---- DATE RE 0. -H2O

FT-444 REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO FI-445

(F0461)

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

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

~IAIIuN: INULANI'OINT2
lITTE SAS COMPUTER INTERFACE P 

P 
REACTOR COOLANT FLOW 24 (F - 445) R 

SKET-BED. VICTOR S.D'AMORE V 
L

CHECKED BY:
,/, --. -, D - . ,, - RE 0 1 I O 9

MECH. PROGRAM 
ENG. t4/4 DATE 
C&I 
ENG /r/ DATE/,/q/ (

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 63 
RIFV fi 5RW 1 AF

REVIIUN 

Issued for 
record.  

5-

TO 
FM - 445



IMPEDANCE CALCULATION

T-445 REACTOR pROTECTION CIRCUIT

FM-445 REACTOR CONTROL CIRCUIT 
~ 5)

-50 MA

CT-12

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

EN.1. NG JUSFIRCATON: 

-I-E 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 

PROTECT"O SYSTE]M FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG 

A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 

OHMS4, THE TOTAL IMPEDANCE (205 OHMS) FALLS WITHIN THE ALLOWABLE LOAD uMIT (660 

OHMS).

TITLE SAS COMPUTER IN I t:iir,-.  

REACTORCOOLANT FLOW 24 (F-441 

SKETCHEDB. VCTOR S. DAMORE 

CHECKED 
BY:

!O)GRAM N DATE EDISON ENG.  
/ C&I SKETCH 

DATE/ /=# 4 SKETCH NO. SAS- 63 

DATE Z _2 _REV.0 SH. 2 OF 2



REVISION 
0 
IWued for 
record.

TO 
FM - 418C 4--

TO PROTEUS 
(F0403) 

TO SAS MUX 
CABINET A 

(F0403)

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

REF. DWGS.: A225379, A225318 
RBF SKETCH: SAS - REF

STATION: INDIAN POINT 2
T1TiE SAS COMPUTER INTERFACE

T*~r. . I
EH. PROG DAE ENG. A//, DATE

EN. . . . .DA ---- |

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 64 
REV. 0 SH. 1 OF 2

DESIGN DETAIL 

SP3

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

SIrTCHEDBt. IACTOR S. D'AMPRE V 

CHECKED BY: S. L
! ENG DATE i Z) 231



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.

FM-418C REACTOR CONTROL CIRCUIT 

(REF. 5)

(REF. 11)

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINEERING JUSTIFICATION:

THE FT-418A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPU 
CANNOT BE IMLBVaM HERE. FM -418C (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTON SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG.  
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
O44S) THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
ITLE SAS COMPUTER INTERFACE P 

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

SE-TCHED BY. VICTR S. V, ORE L

CHECKED BY: el2 -I,.&

MECH. PROGRAM 
.ENG. A/4 DATE 
C&I 
ENG.'F. DATE/3o/ 

ENG. VA. 3. DATE ) 2

(X)N 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 64l 
REV. 0 SH. 2 OF 2

FT-418A REACTOR PROTECTION CIRCUIT

50 MA



DESIGN DETAIL

SP2

TO 
FM- 418E 4--

TO PROTEUS 
(F0404) 

TO SAS MUX 
CABINET B 

(F0404)

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

4 (SHIELD).  

REF. DWGS.: A225379, A225338 
RE. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
"iThE SAS COMPUTER INTERFACE P 

STM GEN A FW IN 2 FLOW (FT-418B) R 

SKETCHEDBY VICTOR S. D'MORE V 

CHECKED BY: "S-

MECH. PROGRAM 
ENG. Al/A DATE 
Clld 
ENG.-7-7 DATE, 6 

ENG.VA \ DATE IZ 21N'

CON EDISON ENG.  
C&I SKETCH

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

REVISION 

Issued for 
record.  

I



IMPEDANCE CALCULATION
REVISION 

IWsued for 
record.  I

ID

FM-418E REACTOR CONTROL CIRCUIT

(REF. 11)
10-50 MA

i100 OHMS 
.- - - -

CT-2 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINEENG JUSTIFICATION:

THE FT-418B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IPLEMENTED 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 ABO\VE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OH-S THE TOTAL tIPVEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE 

STM GEN A FW IN 2 FLOW (FT-418B) R
SKECHEDBY. VICTOR S. D'AMQRE
CHECKED BY: zZ./- ,-

MECH. PROGRAM 
ENG. /i DATE 

CI 

ENG.-/ DATz/./ 

E NG.'A DATE iI3~

MON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 65 
REV. 0 SH. 2 OF 2

_________________ - - A-.'. ~'-.1 ___________________________________________

FT-418B REACTOR PROTECTION CIRCUIT



REVISION 

Iued for 

ecord.

TO L I-417C

SP9

TO PROTEUS 
(L0402)

CABINET B 
(L0o400)

NOTE: 1. SAS SIGAL DESATION: 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.  
v

REF. DWGS.: A225392, A225349 
REP SKETCH: SAS - REF 
REF. MEMO: CON -ED MEMO (MSSRS B. LEE AND F. HOFFMAN) DATED 10/16/88

STATION: INDIAN POINT 2 A MECH. PROGRAM CON TilLE: SAS COMPUTER INTERFACE p ENG. At, DATE EDISON ENG.  
STM GEN A NARRNG3LVL (LT- 417C) R C&J C&I SKETCH 

V ENG. DATEA SKETCH NO. SAS- 66 CHECKED BY: : ) S ENG.\/f" DATE L23 REV. 0 SH. 1 OF 2

DESIGN DETAIL



IMPEDANCE CALCULATION
REVISION 

O 
Isued for 
record.

LM-417C REACTOR CONTROL CIRCUIT 

(REF. 5) 

PROTEUS 
A A A

50 MA

i ASAS 

L10 0 OHMS 
Lr - 9 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINEERING JUSTFICATION: 

THE LT-417C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE NVLEMENTED 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 DEMAONSTRATES 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 
TIE SAS COMPUTER INTERFACE P 

STM GEN A NAR RNG 3 LVL (LT-417C) R 

S Tc-EDBY: VICTOR S. DAMORE LV 
,-, ,,',rcn ==v. //. L f s

MECH. ,PHOGRAM 
ENG. Ai!A- DATE 
C&l 

ENG7 '/, DATE/a 1.

___,_n_________ J .* l .,. C~/.~E G t ,. . At-, D.T '-I-- -1

I& r
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 66 

LREV. 0 SH. 2 OF 2

LT-417C REACTOR PROTECTION CIRCUIT



DESIGN DETAIL
REVISION 

Issued for 
record.  

WS

TO 
L-5 & L-6

TO PROTEUS 
(L0401) 

TO SAS MUX 
CABINET A 

(L0401)

I I 

W-5 W-6 

NOTE: 

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

2. DISTRIBUTON BLOCK IS DESIGNATED FOR LABELING.  

REF. DWGS.: A225389, A225358 

REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
STM GEN A NAR RNG 2 LVL (LT- 417B) R 

SKETCHEDBY VICTOR S. D'AMORE V , ,I-
CHECKED BY: /K..-2 4iL

MECH. pROGRAM 
ENG.AA/ DATE 
C&1 
ENG. ;'7 DATE12IL31/PC 

ENG. V/A> DATE 1212%/'

ON 
EDISON ENG.  

C&I SKETCH 

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

(SEE NOTE 2 )



IMPEDANCE CALCULATION
REVISION 

01 
Issued for 

co

LM-417B REACTOR CONTROL CIRCUIT

LM-417F CIRCUIT (Z EQUIV.)

(REF. 2) (REF. 5) 

FR -417 PROTEUSI 

I I 
I I 
I I 
I I 

I SAS 

100 OHMS

-O10-50 MA

TOTAL IMPEDANCE (OHMS) = 200 + 100 + 100 = 400 

ENGINEERING JUSTIFICATION: 

TIHE LT-417B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL 
CANNOT BE IMPLEMENTED HERE. LM-417B 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 
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 (400 OHMS), FALLS WITHIN THE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2
T1LE: SAS COMPUTER INTERFACE P 

P STM GEN A NAR RNG 2 LVL (LT-417B) R
SKETCHED BY: VICTOR S. D'AORE

MECH. PROGRAM 
ENG. /1A DATE
C&j 
ENG. "7,v DATE/./z3

FNGVAA~ DATE ~

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 67 
REVO SH 2 OF 2

p-~~ v--~ENG V---------- DATE- REV.-0----. 2 OF-.2

LT-417B REACTOR PROTECTION CIRCUIT

CHECKED BY: k. i.
IJ



DESIGN DETAIL

DB- 2

TO PROTEUS (L04010)

TO SAS MUX CABINET B 
(L402)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 27 (POS.), 28 (NEG), AND 29 

(SHIELD).  

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 

rATiON: INDIAN POINT 2 A MECH. PROGRAM CON 
TE: SAS COMPUTER INTERFACE P ENG. A DATE EDISON ENG.  

Em AMAR RNG 1 LVL (LT - 417A R C C&I SKETCH 

KETCHEDBY. VICTOR-S. D'AMORE L E ,.Tr-. /,7 SKETCH NO. SAS - 68 

N/ A ~ 'AFAA~REV. 0 SH. 1 OF2



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.  

i

LM-417A RFACTOR CONTROL CIRCUIT 1Z FOUIV'I

(REF. 10) (REF. 3) 
LI-417A TP/L417A 

5 OHMS 10 OHMS(REF. 11)

(REF. 5)
-10-50 MA

I SAS PROTEUS 

100 OHMS 100 OHMS 
I - - - - - - - -j I - 2

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 
CAIIMOT BE IMP,.EENTS DHERE 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 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD IMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
iTE SAS COMPUTER INTERFACE P 

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

SKETCHEDBY VICT9R S. D'AMORE V 

CHECKED BY: k4. LA' S

MECH. PROGRAM 
ENG. AJ//r DATE
C&l 
ENG.-7< DATE 3//7/7 

ENG.Vl-WA. DATE 31 ",

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 68 
REV. 0 SH. 2 OF 2

LT-417A REACTOR PROTFCTION CIRCUIT



DESIGN DETAIL

SP5

TO/7, K + TO PROTEUS 

FM -419F w--H-5 _GJ G - (F0405) 

H-6 S 

CT-5 TO SAS MUX 
CABMNT A 

(F0405) 

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

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

STATION: INDIAN POINT 2 A 
P TMTE SAS COMPUTER INTERFACEP 

STM GEN A STM OUT 1 FLOW (FT-419A) R 

SK'ETCHEDBY VICTOR S. D'AIORE V 

CHECKED BY: -lJ! S

MECH. PROGRAM 
FNG. A/A DATE

ENG.7 DATE/i-/.f 

ENG.VALt.- DATE J-Li .

CON 
EDISON ENG.  

C&I SKETCH

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

REVISION 

01 
s$ued for 
ecord.



IMPEDANCE CALCULATION
REVISION 
01 
Issued for 

* jd.

FM-419F REACTOR CONTROL CIRCUIT 

(REF. 6)

50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

EMNEEBING JUSTIFICATION: 

THE FT-419A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE IMPilMENTED HERE. FM -419F (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 ADDmON 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' MORE
rJ ICwr-= RY k'_| -- , I,

MECH. PROGRAM 
ENG. ,14'A DATE

- - - I

C&J I 
ENq DATE 5// 7 

ENG.)14 DATE iaI'A .

CN 
EDISON ENG. 

C&I SKETCH 

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

FT-419A REACTOR PROTECTION CIRCUIT

I I - I -

I

STATION: INDIAN POINT 2

L



REVISION 

Issued for 6crd.

TO 4

PM-419A4-
TO PROTEUS 

(P0400)

CABINET A 
(P0400)

NO10E SAS SQ'AL DESTINATION BTSCA 01R05, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

REF. DWGS.: A225389, A225318 
RE. S1ETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TiTLE SAS COMPUTER INTERFACE g 

STM GEN A STM OUT 1 PRESS (PT-419A) R 
SKErCHED W. VICTOR S. 9'MORE V

CHECKED BY: lel-~ - 4L

MECH. PROGRAM 
ENG. ,/,- DATE 
Cll 

ENG.-7 -1 DATEAJ/44 

E NG. N 4. D ATE I -),'3) -v,

CON 
EDISON ENG.  

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

DESIGN DETAIL 

TO PI-419A & PI-419D



IMPEDANCE CALCULATION
REVISION 

Inued for

PM-419A REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 10) 
PI - 419A PI - 419D 

(1EF. 11) 5 OHMS 5 OHMS,

PMC- 41A REF. 5)R ISAT T RECO 

I SAS PROTEUSDA 

100 OHMS 100 OHMS -_ - - - - - - - - - - - - - JCT- 3 

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

ENIERNG JUST1RICATION" 

THE PT -419A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE IML03T HERE_ PM -419A (FOXBORO 66BR - OH) ISOLATES THE REACTOR 

PROTrECTIN SYSTEMA FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 

660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCULATION ABOVE DEMO NSTATES THAT WITH THE ADDITON OF THE SAS INPUT (100 

OHMS), THE TOTAL M9AC (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 

(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

1P 
STM GEN A STM OUT 1 PRESS (PT- 419A) R 
ST-CHEDBY. VICT2R S. D'A1ORE L

CHECKED BY: A-4 -

MECH. PROGRAM 
ENG. A)1 /- DATE

ENG.-77-1 DATE /,./ 

ENG. V14At DATE )2)2-11-g

CON 
EDISON ENG.  

C&I SKETCH 

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

PT-419A REACTOR PROTECTION CIRCUIT

I



DESIGN DETAIL

TO PROTEUS 
(F0406) 

TO SAS MUX 
CABINET B 

(F0406)

NOTE: SAS SIGNAL DESnhTION: BTSCA 01R09, POINTS 23 (POS.), 
(SHIELD).

24 (NEG.), AND 25

REF. DWGS.: A225379, A226338 
Rf SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P P 
STM GEN A STM OUT 2 FLOW (FT-419B) R 

SKETCHEDBY VICTOR S. D'4M2RE L 
I CHECKED BY: 9- . S

J

MECH. PROGRAM 
ENG. ,A, DATE 
C&i I 
ENG.",'1 DATE 

ENG. 'A. DATE IZ)Z3l IKq,

CON EDISON ENG.  
C&I SKETCH

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

REVISION 

01 
Issued for

TO 
FM -410!



REVISION 
0 
ISued for grW

IMPEDANCE CALCULATION

FT-419B REACTOR PROTECTION CIRCUIT

FM-4191E REACTOR CONTROL CIRCUIT 
uRE. 5) 

SPROTEUS 

T 100 OHMS 2 (REF. 11) 0-50A 

FM - 41ES 

S SAS 

100 OHMSEREOR B 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

(660=EING JUSTICATION: 

THE FT -41913 CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE MUENE HERE. FM -419E (FOXBORO 66BR -OH) ISOLATES THE REACTOR 

PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIVNG A 

660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITON OF THE SAS INPUT (100 

OH-MS4 THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 

(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLF SAS COMPUTER INTERFACE P 

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

I v

_____ ____I

MECH. PROGRAM 
ENG LV/4 DATE 
C& I I 

ENG.7?-/ DATE-/.).  

ENG.\kk- DATE

CON EDISON ENG.  
C&i SKETCH

SKETCH NO. SAS - 71 
REV. 0 SH. 2 OF 2SKETCHEDBY VICTOR S. D'.AMXRE 

CHECKED BY:

II

v



DESIGN DETAIL

TO PI-419B & PI-419F

TO PROTEUS 
(P0401)

(PO401)

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

RE. DWGS.: A226389, A225338 
EF. SETCH: SAS - REF

STATION: INDIAN POINT 2
ITI

TTLE SAS COMPUTER INTERFACE

STM GEN A STM OUT 2 PRESS (PT-419B
S,&7C'EDB. VICTQR S. D'WMORE

CHECKED BY: is

MECH. PROGRAM CON 
ENG. DATE EDISON ENG.  
E- C& SKETCH 

EDSKETCH NO. SAS- 72 

ENG. 2'4.L DATE REV. 0 SH. 1 OF 2

REVIION 

91 
Issued for

V L



IMPEDANCE CALCULATION
REVI5ION 

Issued for

PM-4198 REACTOR CONTROL CIRCUIT

(REF. 10) 
PI- 419B

(REF. 11)

(REF. 10) 
PI - 419F 

6 OHMS

(REF. 5) 

SAS PROTEUS 
v AAAAAN 

1 100 OHMS 100 OHMS 
-------- ----------------- jCT-4

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

ENGNEERING JUSTIFICATION:

THE PT-419B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MLEMENT D HERE. PM -419B (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 DBEMONSATES THAT WITH THE ADDITION OF THE SAS INPUT (100 
OHMS) THE TOTAL tVIPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
n111.E SAS COMPUTER INTERFACE p

STM GEN A STM OUT 2 PRESS (PT-419B) R 
SKETCHEDW VICTOR S. D'AMORE V

CHECKED BY:

MECH. PROGRAM 
ENG. A'- DATE 
CiJ 71 D ENG. 1/1' DATE /'-,z /6"

Eq DATE

CON 
EDISON ENG.  

CUI SKETCH
SKETCH NO. SAS - 72

______ _-~ - LREV. 0 -__ 2 OF__I 2,_.. . .. .

A

PT-419B REACTOR PROTECTION CIRCUIT

10-50 MA

I

!

-/- .1141-1



DESIGN DETAIL
REVISION 

0i 
Issued for 
record.  

b

L0403 
TO SAS MUX 

CABINET A

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

REF. DWG.: A225389 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 j 
"ml'E SAS COMPUTER INTERFACE F 

F 
STM GEN A WIDE RNG LVL (LT - 417D) F 
SKETCHED BY:. VICTOR$. D'AM9RE 

L CHECKED BY: Z/_1 %

MECH. PROGRAM 
ENG. A),A DATE 

ENG. DATE/ 

ENG.VA:. DATE 12123)'

CON 
EDISON ENG._ 

C&I SKETCH

SKETCH NO. SAS- 73 
REV. 0 SH. 1 OF 2

L-417D 

SAKT - 2 B5AN



IMPEDANCE CALCULATION
REVISION 

0i 
Issued for 
record.  

S 

S

(REF. 3) (REF. 6)
TPA-417 D SAS 

(REF. 12) 10 OHMS 100 OHMS 

SLT-417D /- l0-,0M 

I(REF. 10) (REF. 13) 

L I -417D 
...... ......... lll 10 L - 417Dj 

5 OHMS 

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

ENGINEERING JUSTIFICATION: 

LT-417D IS PARTOF THE REACTOR CONTROL SYSTEM, THEREFORE, THE SAS INPUT CAN BE 
IMPLEMENTED HERE. LT-417D IS A FOXBORO MODEL 613DM D/P CELL TRANSMITTER WHICH 
PROVIDES A 10-60 MA OUTPUT, 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 VITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE 
(115 OHMS), FALLS WITI-UN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).

STATION: INDIAN POINT 2 
TITLE SAS COMPUTER INTERFACE 
STM GEN A WIDE RNG LVL (LT-417D) 
SKETCHEDBY: VICI R. S. D-.MORE
CHECKED BY:

MECH. PROGRAM 
ENG. d/4 DATE 
C&jI 
ENG. 777 DATE/.'-/.z3/ 

ENG. 'MSA-. DATE 2)3'

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 73 
REV. SH. 2 OF 2

LT-417D REACTOR CONTROL CIRCUIT

p", -j l



REVISION 
0 DESIGN DETAIL 
Isued for 
record.

TO H-7 + + TO PROTEUS 
FMA- 428C - - H-8 -- i23 

CT TO SAS MUX 

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 

STATION: INDIAN POINT 2 A MECH. PROGRAM CON rrL.E SAS COMPUTER INTERFACE P ENG. / DATE 6)DION ENG 
COMPUTERINTERFACE 

STM GEN B FW IN 1 FLOW(T2 RC C SKETCH 
2RFLO (F- 428A) R & -- KEC V ENG. DA7/ L/ Sk ,T -EDBY VIC S..DMRE L SKETCH NO. SAS-74 CHECKED BY: S I ENG.VtM DATE ji2)21 -6LREV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION
REVISION 

Isued for

FM-4?9C RFACTOR CONTROL CIRCUIT

(REF. 5) 

PROTEUS 
A A A

10-50 MA

I SAS 

100 OHMS 

CT -7 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGNENG JUSTIFICATION:

THE FT-428A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMPLEMB'JTD HERE. FM - 428C (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 DEMONS RTES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL iMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TIle SAS COMPUTER INTERFACE P 

STM GEN B FW IN 1 FLOW (FT-428A) R 

SETCHED BY. VICTOR S. D'AMORE L 
CHECKED BY: y - - zf-ii-L S

MECH. IPOGRAM 
ENG. A//A DATE 
EN&. 7"," DATE 

ENG.VA,z DATE 12JZ,
L - L...J _________________________ n

Om 
EDISON ENG.  

C&i SKETCH 

SKETCH NO. SAS - 74 
REV. 0 SH. 2 OF 2

FT-428A REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

SP

TO PROTEUS 
(F0424) 

TO SAS MUX 
CABINET B 

(F0424)

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

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

CON 

EDISON ENG.  

// IC&I SKETCH 
SKETCH NO. SAS -75 

lJ,_REV. 0 SH. 1 OF 2

TO 
FM -428E



IMPEDANCE CALCULATION
REVISION 

Issued for 
r d

FM-428C REACTOR CONTROL CIRCUIT

-10-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINEERING JUSTIFICATION

THE FT-428B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE WM grB) HERE. FM - 428E (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION S&TEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
C.ALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPSANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 
TITLE SAS COMPUTER INTERFACE 

STM GEN B FW IN 2 FLOW (FT-428B)
SECHEDB VCTO S. D',MORE 
CHECKED BY: LC ~~LS

MECH. PROGRAM 
ENG. vA// DATE
C&I 

ENG. 77"'? DATE /,-3/j 
I:Nc _ 'JA N", flATI= ) ~ tV,

CON ESON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 75 
RF=V fl 5I-I 9 tC3F 9

_____________________________ \.,--, DATE O - .REV. 0- - O -2

FT-428A REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TOLI-427C

1~~~

TO PROTEUS 
(L0422)

CABINET A 
(L0420)

NOTE: 

1.SAS SIGNAL DES TION't BTSCA 01R06, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

2 COMPUTER ADDRESS FOR SAS WiLL BE CHANGED FROM L0420 TO L0422, PENDING 
WMLEMENTATION OF REFERENCE MEMO ON DWG. A225392.

REF. DWGS.: A225392, A225329 
REF. SKETCH: SAS - REF 
REF. MEMO: CON - ED MEMO (MSSRS.

STATION: INDL4N POINT 2 A 
TrLE- SAS COMPUTER INTERFACE P 

P 
STM GEN B NAR RNG 3 LVL (LT-427C) R 

SKETCHED BY. VICTOR S. D'AMORE V 

CHECKED BY: S

B. LEE AND F. HOFFMAN) DATED 10/16/86

CON 
EDISON ENG.  

C& SKETCH 
SKETCH NO. SAS- 76 
REV.O0 SH. 1 OF 2

MECH. PROGRAM 
ENG.,/ DATE 
C&D ENG."Tr4 DATE/Z./ /30 

ENG. Vh_ "t DATEI2)Z_";l -g

HEVI ION 

0T 
Issued for 
record.

I

1 I 1 . . ... . .. . .I 

m ........



IMPEDANCE CALCULATION
REVISION 
01 
Issued for 
record.  

S

LM-427C REACTOR CONTROL CIRCUIT 

(REF. 6)

(REF. 11) -50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGINEERING JUSTIFICATION:

THE LT-427C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE MPJENTED 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 ADDmON 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 P P

STM GEN B NAR RNG 3 LVL (LT-427C)

MECH. PROGRAM 
ENG. ,J/,4 DATE 
C&i 
ENG.-' DATE(.zj3 

ENG.VNA DATE LZ kL,
I -

WAN 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 76 
REV. 0 SH. 2 OF 2

LT-427C REACTOR PROTECTION CIRCUIT

KED ' S. D'MPRE 
CHECKED BY: k:L:d -i.

I I I

A I



01 
Issued for 
record.

TO PROTEUS 
(L0421) 

TO SAS MUX 
CABINET A 

(L0421)

NOTE :

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

2. DISTRIBUTION BLOCK IS DESIGNATED FOR LABELING 

REF. DWGS.: A225390, A225358 

REF. SKETCH: SAS - REF 
='" --m L . , *, = -A, ,T

TTiLE SAS COMPUTER INTERFACE
STM GEN B NAR RNG 2 LVL (LT-427B)

SKE =O-EDB. ViCT9R S. D'qORE
CHECKED BY:

Ii

MECH. PROGRAM 
ENG. 4// DATE 
ENG.-, DATE 

ENG. V/At DATI 1~L' alk
I i - I.... 1 10-

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 77 
REV. 0 SH. 1 OF 2

(SEE NOTE 2)

01AHUN: INDLANPOINT2

. I

i"
I -

, .In •I



REVISION 

0 IMPEDANCE CALCULATION 
Issued for 
record. LT47 

LC -427 E/F LM4B

LM-427B REACTOR CONTROL CIRCUT

LM -427F CIRCIT (Z EUIV

(REF. 2) (REF. 5) 

-.FR -427 PROTEUS 

200 OHMS 100 OHMS 

SAS 

100 OHMS I I_____

TOTAL IMPEDANCE (OHMS)

-10 - 50 MA

CT- 5

200 + 100 + 100 = 400

JC BING JUSTIRCATION; 

THE LT-427B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL CANNOT BE IMFLEINTW HERE LM - 427B IS A FOXBORO 66BR - OH ISOLATOR, AND SERVES TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.  LM-427F (FOXBORO 668R-OH) SERVES AS A CURRENT REPEATER IN THIS CIRCUIT, AND CAN DRNE A LOAD UP TO A 660 OHMS. THE SAS SIGNAL CAN THEREFORE BE IMPLEMENTED HERE.  THE IMPEDANCE CALCLILA'nON 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 A MECH. PROGRAM "1 ApCOMPUTER INTERFACE -ENG. 1J!A DATE EDISON ENG.  STM GEN B NAR RNG 2 LVL (LT-427B) R C&id -- C&I SKETCH S, TCHEDBY:. VICT R S. D' RE V ENG. 7"7 DATER 31,0E1 CHECKED BY: LND SKETCH NO. SAS - 77 C EDYBS ENG.V4 DA-tEI,3 R 5.H. 2 OF2



DESIGN DETAIL

DB-6

TO F6 & F7 

SP6

TO PROTEUS 
(L0420) 

TO SAS MUX 
CABINET B 

(L0422)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R05, 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 A 
TITLE SAS COMPUTER INTERFACE 
STM GEN B NAR RNG 1 LV (LT-427A) R 
SKETCHEDBY: VICTOR S. D;&ORE VL 

CHECKED BY: i S

MECH. PROGRAM 
ENG. /,1 DATE C&j 
ENG:/I-M DATE 

ENG.VA \ DATE , i

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 78 

IREV. 0 SH. 1 OF 2

REVISION 

Issued for 
record.

I



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.  

r

LM-427A REACTOR CONTROL CIRCUIT (Z EOUIV)

(REF. 11)

(REF. 10) (REF. 3) 
LI- 427A TP/L427A 

5 OHMS 10 OHMS 
0 MA 

SSAS PROTEUS 

1 100 OHMS 100 OHMS 

-_ - CT-6

TOTAL IMPEDANCE (OHMS) = 5 + 10 + 100 + 100 = 216

ENGNEERING JUSTIFICATION:

THE LT-427A CIRCUT 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 ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE 
STM GEN B NAR RNG 1 LVL (LT-427A) R 
SKETCHED BY. VICTOR S. D'AMORE V 

CHECKED BY: I,.4 ' S

MECH. PROGRAM 
ENG. A/- DATE
C&I 
ENG."- DATE 3171Y 7

ENG.A//,L -- DATE *Ai';

MN 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 78 
REV. 0 SH. 2 OF 2

li -s

LT-427A REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

SP9

TO H-10 -A 
FM-429F '-- H-11 J I - -- I -G - -

CT-9 

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R06, POINTS 10 (POS.), 
(SHIELD).

TO PROTEUS 
I (F0425) 

TO SAS MUX 
L~CABINET A 

(F0425) 

11 (NEG.), AND 12

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

S- 1* -... ... . .

SIAu1uN: INULAN "UINTI2 IA
lTrE. SAS COMPUTER INTERFACE
STM GEN B STM OUT 1 FLOW (FT-429A)

_RBY"R S. L'OREL 
CHECKED BY: L - r- / is

MECH. PROGRAM 
ENG. WIA DATE 
C&I 
ENG. 77, DATE/i/L3 "

CN 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS- 79 
RL=V C) SW1 )F 9

_____ ____ ____ ____ ____ ___/ Pm-, ±

REVISION 

Issued for 
r cord.  I

I

I

F
i I



IMPEDANCE CALCULATION
MtVI)IUN 

Inued for 
record.

FM-429F REACTOR CONTROL CIRCUIT

0-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

WGINEENG JUSTIRCATION:

THE FT-429A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMPLE 17ED HERE. FM-429F (FOXBORO S6BR - OH) ISOLATES THE REACTOR 
PROTECT ON SYSTEM FROM TIE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRIMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHK) TH-E TOTAL IMPE)ANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2
iTLE: SAS COMPUTER INTERFACE
STM GEN B STM OUT 1 FLOW (FT-429A)
SKETCIEDw VICTOR S. 'A ORE

MECH. PROGRAM 
ENG. A/M DATE cm I 

ENG. 7F.' DATE/b-/,l /*, 
ENG1A DATE .)

CN 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 79

ENG14A'\ ATE REV 0 SH 2 OF 9

FT-422A REACTOR PROTECTION CIRCUIT

CHECKED BY: ,/- , 7 -Z

I



REVISION 

Iuued for 
record.  

D TO PROTEUS 
(P0420)

CABINET A 
(P0420)

NOTE: SAS SIGNAL DESTINAT)ON: BTSCA 01R06, POINTS 2 (POS.), 3 (NEG.), AND 4 OSHIELD).  

RE. DWGS.: A225390, A225318 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TTLE: SAS COMPUTER INTERFACE 

STM GEN B STM OUT 1 PRESS (PT-429A) R 
SKETCHEDB. VICT9R S. D'AMORE V
CHECKED BY:

MECH. PROGRAM 
eNG. (1A DATrF

ENG. %-t DATE/ 

ENG.V/P.t, DATEI2I,

CON 
EDISON ENG.

C&I SKETCH 
SKETCH NO. SAS - 80 
REV. 0 SH. 1 OF 2

DESIGN DETAIL 

TO PI-429A & PI-429Z

TO 
PM -429A



IMPEDANCE CALCULATION
REVISION 

Io Inued for 

rd.

PM-429A REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 10) 
1 - 429A I - 429Z 

(RIEF. 11) 5 OHMS 6 OHMS 

IPM -429A - RBlE. 5) - F - 0 -0 -M

I SAS PROTEUS 

1 100 OHMS 100 OHMS 
I~~~~~~~~ -j ------- CT- 7

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 6 + 6 = 210 

ENINERNG JUSTIRCATION

THE PT-429A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMRZ.ENTE) HEW- PM - 429A (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT (100 
014$) THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
STM GEN B STM OUT 1 PRESS (PT-429A) R 
SKETCHEDBY VICT R S. D' OORE VL 

CHECKED BY: e 1A.zlC12iS

r-r *1*

MECH. PROGRAM 
ENG. A1,/4 DATE 
C&j D , 
ENGa7;T/I DATE /x J/Y 

ENG.VAA>t DATE iHk

CxN 
EDISON ENG.

C&I SKETCH 

SKETCH NO. SAS - 80 
REV. 0 SH. 2 OF 2

PT-429A REACTOR PROTECTION CIRCUIT

REV. 0 SH. 2 OF 2



REVISION 

0 
Isued for 
record.  

I

TO 
FM -429E --

TO PROTEUS 
(F0426) 

TO SAS MUX 
CABINET B 

(F0426)

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

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

STATION: INDIAN POINT 2
MIER SAS COMPUTER INTERFACE
STM GEN B STM OUT 2 FLOW (FT-429B)

SCHCKEDB'Y VICTQR S. I'AMORE
CHECKED BY: IV, -..

MECH. PROGRAM' 
ENG. /A- DATE 
C&I 

ENG.7A, DATE/I:: 7/ Y1_

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 81 
RpF n fl qI I AC q)

-L ~~E-- W-1 DAT 1212 -'...-, .. I

DESIGN DETAIL 

SP8

I

llI



IMPEDANCE CALCULATION
REVISION 

0j 
lssued for 
record.

FM-429E REACTOR CONTROL CIRCUIT

(REF. 5) 
I PROTEUS 

100 OHMS I(REF. 11)
0-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINEERING JUSTIFICATION

THE FT-429B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MPLEMENTD 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 ADDmON OF THE SAS INPUT (100 
O-MS) THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P P 
STM GEN B STM OUT 2 FLOW (FT-429B) R 
SKETCHEDB VICT 9R S. 9'AMORE L 

CHECKED BY: AZv- -t- S

MECH. PROGRAM 
ENG. V14 DATE C~i 

ENG. /14 DATE/z/'',

ENG.\'IM DATE 20-05r,

CON 
EDISON ENG. 

C&I SKETCH 

SKETCH NO. SAS - 81 
REV. 0 SH. 2 OF 2

FT-429B REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO PI-429B & PI-429F

TO 
PM -429B- TO PROTEUS 

(P0421)

CABINET B 
(P0421)

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

RE=. DWGS.: A225390, A225343 
REF SKETCH: SAS - REF

STATION: INDIAN POINT 2
elTfE SAS COMPUTER INTERFACE

MECH. PROGRAM 
ENG. A//A DATE 
C&j 

ENG.7-. -DATE/)/

CON 
EDISON ENG.  

C&l SKETCH
SKETCH NO. SAS - 82

ENG DAE ,I"'I o-REV 0 SI-I1 OF 9

REVISION 

IWued for 
record.

STM GEN B STM OUT 2 PRESS (PT- 429B) 
SKETCHEDB VICTOR S.YAMORE 
CHECKED BY: /'. -r-1 -



IMPEDANCE CALCULATION
REVISION 

I0Iu
I8nued for

PM-429B REACTOR CONTROL CIRCUIT

(REF. 10) 
PI - 429B

(REF. 10) 
P1 -429F

(REF. 11)

(RE=. 5) 

I SAS PROTEUS I 

I 00.OHMS 100 OHMS 
-------------- j CT-8

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

ENGINEERING JUSTIFCATION:

THE PT-429B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMPLENTED HERE. PM - 429B (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS) THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 
STM GEN B STM OUT 2 PRESS (PT- 429BI R

SKETCHEDBY: VICTOR S. D AORE V

CHECKED BY:

MECH. PROGRAM 
ENG. A/,A- DATE 
C&! 
ENG. i DATE 4, 

ENG.VA 4, DATE i 19.kAL

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 82 
REV. 0 SH. 2 OF 2

PT-4298 REACTOR PROTECTION CIRCUIT

10-50 MA

I

REV. 0 SH. 2 OF 2



L-427D 

SAKT-2 B5AP

L0423 
TO SAS MUX 

CABINET A

NOTE: SAS SIGNAL DESTINATION BTSCA 01R06, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

RE. DWG.: A225389 
RE. SKETCH: SAS - REF 

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P STM GEN B WIDE RNG LVL (LT-427D R 
-STCHED B. VICTORS D'A RE L 
CHECKED BY: IS

MECH. ,ROGRAM 
ENG. ,,V/' DATE 
C& - A E Na U.: orATE/,i &

EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS - 83 
REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION
REVISION 

0o 
Isued for 
record.  

p (REF. 3) (REF. 6) 
SAS

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

ENGINEERING JUSTIFICATION:

LT-427D IS PARTOF 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 OUTPUT, 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 WTH THE ADOION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE 
(115 OHMS), FALLS VTIN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).

MECH. PROGRAM 
ENG. /i/A DATE 
C&i $ 
ENG.:T/"1 DATE ,±3J.  

ENG.Vit4". DATE

CxN 
EDISON ENG.  

CI SKETCH 
SKETCH NO. SAS - 83 
REV. SH. 2 OF 2

LT-427D REACTOR CONTROL CIRCUIT

10-50 VA

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

- P 
STM GEN B WIDE RNG LVL (LT-427D) R 
SKETCHEDBY: VICTOR S. D'AMORE V 
CHECKED BY: yl- S



I

DESIGN DETAIL

SP17

TO 
FM-438C

TO PROTEUS 
(F0443) 

TO SAS MUX 
CABNET 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 A 
1111. SAS COMPUTER INTERFACE p 

STM GEN C FW IN 1 FLOW (FT-438A) R 
SI<'ECHDBW . VICTOR S D-MORE V

CHECKED BY:
k'___ -. LJ'4d -- RV S.1O

MECH. PROGRAM 
ENG. ,//4 DATE C&l 

ENG.7 -7 DATE/3/

ENG.V&t DATE i2j) .

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS- 84 
REV. 0 SH. 1 OF 2

REVISION 

Issued for



IMPEDANCE CALCULATION
REVISION 

'uued for

FM-428C REACTOR CONTROL CIRCUIT

(REF. 6)

0-50 MA

I A ' J I 

100 OHMS 
L 

CT-17 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGQN2EERING JUSTIFICATION:

THE FT-438A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IF.BENTEDT)HERE. FM - 438C (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULAION 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 
TITLE SAS COMPUTER INTERFACE P 

-P 
STM GEN C FW IN 1 FLOW (FT-438A) R 

S tcHEDBY. vCT2R S. D,'AMORE VL

CHECKED BY:

MECH. PROGRAM 
ENG. A//A- DATE
C&j /..  

ENG. DATEhW3loO.  

ENG.VA.VL DATE 12,1s 6

CflN 
EDISON ENG. 

C&I SKETCH 
SKETCH NO. SAS - 84 
REV. 0 SH. 2 OF 2

I 3 &~ L _________________________

FT-428A REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

SP21 

TO P4-D G TO PROTEUS 
FM-438E .--- P-5-(4 

P-6,I 

CT2 TO SAS MUX 

CABINET B 
(F0444) 

NOTE: SAS SIGNAL DESTINATION BTSCA 01R06, POINTS 10 (POS.), 11 (NEG.), 
AND 12 (SHIELD).  

REF. DWGS.: A225395, A225339 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P STM GEN C FW IN 2 FLOW (FT-438B) R 
SETCHEDBY. VICTOR .S. D'AMORE V 

CL S CHECKED BY: ./,., .i /'_ s

MECH. PROGRAM 
ENG. A)/ DATE 
C&I 
ENG. /-M DATE/ 2 
ENG. \jvN, DATE ZL

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 85 
REV. 0 SH. 1 OF 2

REVISION 

0u 
Isnued for



IMPEDANCE CALCULATION
riMIViUN 

IWued for 
record.

FM-438E REACTOR CONTROL CIRCUIT

(RE. 6) 
SPROTEUS 

1 100 OHMS ( R E F . 1 1 ) Z , - 0 0 M 
010-50 MA 

CT - 21 
TOTAL IMPEDANCE (OHMS) 100 + 100 200 

ENNEERING JUSTIFICATION*

THE FT-438B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MADENT HERE. FM - 438E (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT (100 
OHMIS) THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

. f-i
.IAIlION: INDIANPOINT2 
TITLE: SAS COMPUTER INTERFACE

STM GEN C FW IN 2 FLOW (FT-A3BFfl
s r~~a-Ble ViCTOR S. DMORE

I CHECKED BY: Y, A 1lf -

MECH. PROGRAM 
ENG. 4//' DATE C&I r 
ENG.j"/'7 DATE 1,-.-1,/j 

ENG.VAN DATI'91'/ 4t

cflN 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 85

ENG.A(- DATEREV 0 S-I 9 OF 9

FT-438B REACTOR PROTECTION CIRCUIT

II" p J*14' , I J'%• I

0



DESIGN DETAIL

TO U - 437C

SP9

TO PROTEUS 
(-0442)

CABINET A 
(0-440)

NOTE: 

1. SAS SIGNAL DESINATIN BTSCA 01R03, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  

2. COMNFUTADDRESS FOR SAS WILL BE CHANGED FROM L0440 TO L0442, PENDING 
IMPLEMENTATION OF REFERENCE MEMO ON DWG. A225382.

REF. DWGS.: A226382, 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 
TITLE SAS COMPUTER INTERFACE P 

P 
STM GEN C NAR RNG 3 LVL (LT-437C) R 

SKETCHEDBY VICTOR S. DAMORE V 
CL S CHECKED BY I, ,.,S

MECH. PROGRAM 
ENG. A/A- DATE 
ENG.7 f DATE1Wv',Y/ 

ENG. VAI,, DATE 21_)

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 86 
REV. 0 SH. 1 OF 2

REVISION 

Issued for 
record.  

0

I



IMPEDANCE CALCULATION
REVISION 
o
Issued for 
record.  

0

IM-417C RFACTOR CONTROL CIRCUIT

(REF. 11)

(REF. 10) (REF. 5) 

LI-437C I PROTEUS 1 

5 OHMS I 100 OHMS I 
I 10-50 MA 
I I 
I I 

I I _ 
I I SAS 

100 OHMS 

CT-9

TOTAL IMPEDANCE (OHMS) = 100 + 100 + 5 = 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 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 ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (205 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 
TIlE: SAS COMPUTER INTERFACE 

STM GEN C NAR RNG 3 LVL (LT - 437C) 
SCETCHEDBt. VICTO)9 S. DAMORE 
CHECKED BY:

MECH. PROGRAM 
ENG. A/,+ DATE
C&J 
ENG. 7, DATE/3bal

ENG.VAt DATE IZ)Ia31

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS- 86 
REV. 0 SH. 2 OF 2

LT-437C REACTOR PROTECTION CIRCUIT



DESIGN DETAIL
REVISION 

Issued for 
record.  

S

TO PROTEUS 
(L0441) 

TO SAS MUX 
CABINET A 

(L0441)

W-7 W-8

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R10, POINTS 27 (POS.), 28 (NEG.), AND 29 
(SHIELD).  

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 LV (LT-437B) 
SKETCI-ED BY VICTOR S. D'A M9RE 
CHECKED BY: K -

MECH. PROGRAM 
ENG. ,//A- DATE 
C&j 

ENG. 7/ DATE/.3, '6 
ENG. VAt- DATE i22,Lk.

__________ - -. 1h. -. - 'A

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS- 87 
REV. 0 SH. 1 OF 2

(SEE NOTE 2)

I I



REVISION 
: IMPEDANCE CALCULATION 
lWued for 
record. LT-437B REACTOR PROTECTION CIRCUIT

LM-437B REACTOR CONTROL CIRCUIT

LM-437F CIRCUIT (Z EQUIV,%

(REF. 2) . (REF. 5) .  

FR-437 IPROTEUS 
(R:EF. 11) 200 OHMS I100 OHMS 

100 OHMSI 
I ------- i CT-i

10 - 50 MA

TOTAL IMPEDANCE (OHMS) 200 + 100 + 100 = 400 

ENGINEERING JUSTIFICATION" 

THE LT-437B CIRCULT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS SIGNAL CANNOT BE IMR.EMENTD HERE LM - 437B IS A FOXBORO 66BR - OH ISOLATOR, AND SERVES TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM.  LM-437F (FOXBORO 66SR-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 MEDANCE CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPDEANCE (400 OHMS), FALLS WITHIN THE LOAD 
(660 OHMS).  

STATION: INDIAN POINT 2 A MECH. OGRAM C(N TITLE: SAS COMPUTER INTERFACE P ENG. DATE EDISON ENG.  
STM GEN C NAR RNG 2 LVL (LT-437B) R C&j C&I SKETCH 
SKE/CHEDBW. VICTOPI S. DW RE V ENG.7", DATE/ YVT S_ O L SKETCH NO. SAS - 87 CHECKED BY: S ENG. VA i DATE 1,ZJ_-31I? REV. 0 SH. 2 OF 2L--



DESIGN DETAIL

DB -1

-TO L I -437A 

-TO LM - 437A 

SP2

TO PROTEUS 
(L0440)

CABINET B 
(L0442)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R09,POINTS 14 (POS.), 15 (NEG.), AND 16 
(SHIELD).  

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 
ThE SAS COMPUTER INTERFACE P 

P STM GEN C NAR RNG 1 LVL (LT-437A) R 
SKETCHEDB'e VICTOR S. D'AMORE V . ... ... .j . - L

MECH. PROGRAM 
ENG. A//¢+ DATE 

ENG 7A DATE 

r~n V~\A \t- K T-q1

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 88 
REV. 0 SH. 1 OF 2

REVISION 

Issued for 
record.

TO 
TP/L437A

CHECKED BY: ,'.,.., "_. -

I



I

IMPEDANCE CALCULATION
REVISION 

Issued for 
record.

LM-437A REACTOR CONTROL CIRCUIT (Z EQUIV)j

(REF. 10) (REF. 3) 
LI-437A TP/L437A 

(REF. 11) 5 OHMS 10 OHMS 

L-43A(REF. 5)0-0M 

SAS PROTEUSI 

100 OHMS 100 OHMS 
I jCT-2 

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

ENGINEERING JUSTIFICATION: 

THE LT-437A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MPLEM9TE 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 ADDION OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 
STM GEN C NAR RNG 1 LVL (LT-437A) R 

SKlETCHEDB. VICTOR S. D'AMORE V 

I CHECKED BY: I - S

MECH. PROGRAM 
ENG. A/f" DATE
C&Ji ENG."7?/4

DATE 3/7/7

ENG.V4i'. DATE -2 I2",

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 88 
REV. 0 SH. 2 OF 2

LT-437A REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

SP16

TO 
FM-439F

TO PROTEUS 
(F0445) 

TO SAS MUX 
CABINET A 

(F0445)

NOTE: SAS SIGNAL DES TIONt BTSCA 01R03, POINTS 23 (POS.), 24 (NEG.), AND 25 
(SHIELD).  

9

REF. DWGS.: A225396, A225323 
REP SIl<ETCH: SAS - REF

STATION: INDIAN POINT 2 
TITLE SAS COMPUTER INTERFACE 
STM GEN C STM OUT 1 FLOW (FT-439A) I 

SKETCI-BED VICTOR S. D'AMORE _I

MECH. PROGRAM 
ENG. AJI/ DATE C&I 

ENG.7te7 DATE //?/ 

ENG. V'1, DATE 12iZ31-,.

CON 
EDISON ENG." 

C&I SKETCH 

SKETCH NO. SAS- 89 
REV. 0 SH. 1 OF 2

REVISION 

Inued for v d

CHECKED BY: .4/_-



IMPEDANCE CALCULATION
REVISION 

Issued for

FM-439F REACTOR CONTROL CIRCUIT

10-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENINEERING JUSTIFICATION:

THE FT-439A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MPLEMNTED) HERE. FM - 439F (FOXBORO 86BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT (100 
OHM4 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 1 FLOW (FT-439A) R 
SKECHED r. VSCTO 
CHECKED BY: _L11- -

MECH. PROGRAM 
ENG. ,/! DATE 
C&I 
ENG.7./7 DATE 

ENG.VA.i- DATE i23\ .
_________________ - - -U.

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 89 
REV. 0 SH. 2 OF 2

Fr-439A REACTOR PROTECTION CIRCUIT



I1
REVISION 

Issued for 
record.

SP4

TO PROTEUS 
(P0440)

CABINET A 
(P0440)

NOTE SAS SIGNAL DE1IATION BTSCA 01R03, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).  

RB. DWGS.: A225384, A225323 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

STM GEN C STM OUT 1 PRESS (PT - 439AI R
SKETCHED BY. VICTOR S. DAMORE V 
CHECKED BY: k S

MECH. PROGRAM 
ENG. DATE 
CDl 
ENG.7-./-1 DATEAX 2 ..

CON 
EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS- 90 
REV 0 SH. 1 OF 2

/

DESIGN DETAIL 

TO PI-439A & PI-439D

PM-



IMPEDANCE CALCULATIONREVISION 
0 

11 d for

PM-439A REACTOR CONTROL CIRCUIT 

(REF. 10) (REF. 10) 
PI - 439A PI - 439D 

(REF. 11) 5 OHMS 6 OHMS 

I SAS PROTEUS 

100 OHMS 100 OHMS I 
-_ ------- JCT-4 

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

ENGNE NG JUSTIFICATION: 

THE PT-439A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE IMP.I:NTED HERE. PM - 439A (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 ADDION OF THE SAS INPUT (100 

014014 THE TOTAL MPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 

(660 OHMS).

STATION: INDIAN POINT 2

CHECKED BY: s

MECH. PROGRAM CON 
ENG. A) DATE EDISON ENG.
C&I /C SKETCH 

ENG. - DATE! -3" SKETCH NO. SAS 90 

ENG. Vlli' DATE 12)231'6( REV. 0 SH. 2 OF 2

Pl-439A REACTOR PROTECTION CIRCUIT

1TLF_: SAS COMPUTER INTERFACE 

STM GEN C STM OUT 1 PRESS (PT - 439A) 

SI'TCHEDB'e VICTOR S. D'AMORE

I

m



REVISION 

IWued for 
record.  

0

DESIGN DETAIL

SP20

TO 
FM-439E 4--

TO PROTEUS 
(F0446) 

TO SAS MUX 
CABINET B 
. (F0446)

NOTE: SAS SGNAL DESWTIAT BTSCA 01RO9, POINTS 19 (POS.), 20 (NEG.), AND 21 
(SHIELD).  

REF. DWGS.: A226395, A225339 
RE. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A
TITLE SAS COMPUTER INTERFACE

MECH. PRO0GRAM 
ENG. //V! DATE 
C& 

I 
ENG."7"/ AT/.//

ENG. \A&t. DATE -1 - .

CXN 
EDISON ENG.  

CUI SKETCH 

SKETCH NO. SAS - 91 
REV. 0 SH. 1 OF 2

STM GEN C STM OUT 2 FLOW (FT-439B) IR 
E BV SKE)BYED. VICTOR$S. DAMORE L 

CHECKED BY:'.

I

F a



IMPEDANCE CALCULATION

FT-439B REACTOR PROTECTION CIRCUIT

FM-439E REACTOR CONTROL CIRCUIT

-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200

ENGNE RING JUSTIFICATION: 

THE FT-439B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE IMPLENT HERE. FM - 439E (FOXBORO 66BR - OH) ISOLATES THE REACTOR 

PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 

660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 

OHS THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 

(660 OHMS). -

EDISON ENG.  C&l SKETCH 
SKETCH NO. SAS - 91 
REV. 0 SH. 2 OF 2



REVISION 

Iuued for 
record.

DESIGN DETAIL 

TO PI-439B & PI-439F 

SP6TO PROTEUS 

PM - 439B F-6T 
LF-7, - ( '- 

F-8 L 
CT-S I TO SAS MUX 

CABINET B 
(P0441) 

NOTE: SAS SIGNAL DEST1A11ON BTSCA 01R03, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  

RE__ DWGS.: A225384, A225338 
F. SKETCH: SAS - REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM CXN 
TrrLE SAS COMPUTER INTERFACE P ENG. DATE EDISON ENG.  

STM GEN C STM OUT 2 PRESS (PT-439B) C E.U DAT SKETCH 

SKET-IEDBa. VICT)R S. D'AORE V ENG. DATE 1 SKETCH NO. SAS -92 

CHECKED BY:, .- S ENG. VAS( DATE 1-.1-61 REV. 0 SH. 1 OF 2



REVISION 

01 
Luued for 
record.  

0I

IMPEDANCE CALCULATION

PT-4398 REACTOR PROTECTION CIRCUIT

PM-439B REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 10) 
PI -439B PI- 439F 

AC PROTEUS 

100 OHMS 100 OHMS L jCT- 5 

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

ENGINEERING JUSTIFICATION: 

THE PT-439B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE WlBAENTB) 1ERE. 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 ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TILE: SAS COMPUTER INTERFACE P 
STM GEN C STM OUT 2 PRESS (PT-439B R

MECH. PROGRAM 
ENG. AI, DATE 
C&I 
ENG.-7'1"7 DATE/3/-42 

ENG. MA.I, DATE iZI23l
,I' - L.....A - - - L

CON 
EDISON ENG.  

CUI SKETCH

SKETCH NO. SAS - 92 
-REV. 0 SH. 2 OF 2

SKETCHED BY VICTOI3 S. D'A)AgRE VL 

CHECKED BY: IV.. -,,. S



DESIGN DETAILS0 
Iuued for 
record.

(1-0443) 

TO SAS MUX 
CABINET A

NOTE SAS SIGNAL DESTMJTION BTSCA 01R10, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).  

REF. DWG.: A225384 
REF. SKETCH: SAS - REF 

4L-A'"%I * 1 -

1 .. IVI .'uI" II u / I ' Ji lll I £ 

71112 SAS COMPUTER INTERFACE I P STM GEN C WIDE RNG LVL (LT-437D) R 
SKETCHEDBY VICTOR S. DAMORE V 
CHECKED BY: Y S

MECK PRIHO GRAMV 
ENG. Al/Aq DATE 
C&I E ENG. 77-l DATE/lk, .//i' 

ENG.\4/\-t"- DATE)2-lr_-'G I

CON 
EDISON ENG.

C&I SKETCH 
SKETCH NO. SAS- 93 
REV. 0 SH. 1 OF 2

rF'vJinmkI

L-437D 
SAKT -2 14AN

I

R I:: VI.RI(3 kl



REVISION 

Isnued for 
record.  

p (REF. 3) (REF. 6)
TP/L437D Az 

(EF. 12) 10 OHMS 100 OHMS 

L-3D(RIEF. 10) (REF. 13) 
L I - 437D 
.. ... ..... LQ - 4 3 7D 

5 OHMS 

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

ENGINEERING JUSTIFICATION:

LT-437D IS PARTOF 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 'MTH THE ADDITION OF THE SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE 
(116 MS), 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) 
SKETCi-B'e VICTOR S. D'AMORE 
CHECKED BY: rv -;

MECH. PROGRAM 
ENG. aA DATE 
C&I 

ENG-7/, DATE/3/d 

ENG. VA.f' DATE I.3

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 93 
REV. O SH. 2 OF 2

IMPEDANCE CALCULATION 

LT-437D REACTOR CONTROL CIRCUIT

------10-50 MA



REVISION 

Inued for 
record.

SP19

TO PROTEUS 
(F0463) 

TO SAS MUX 
CABINET A 

(F0463)

NOTE: SAS SIGNAL DESTINATION" BTSCA 01R13, POINTS 6 (POS.), 7 (NEG.), 
AND 8 (SHIELD).  

REF. DWGS.: A225395, A226324 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
1TILE SAS COMPUTER INTERFACE P 

P STMV GEN D FW IN 1 FLOW FT448A) R
SKETCHEDBY VICTOR S. D'AtAORE
CHECKED BY: k"' -L-ze-

MECH. PROGRAM 
ENG. IJ1/ DATE 
C&I I 
ENGT77I DATE '2-/2j/p6_

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 94 
REVO SW 1 OF
REV 0....1JOF 2

DESIGN DETAIL

TO 
FM -448C

I

aD



REVISION 

IWued for 
record.  

9

IMPEDANCE CALCULATION

FT-448A REACTOR PROTECTION CIRCUIT

FM-448C REACTOR CONTROL CIRCUIT 

(REF. 5)

; 100'6MS 
CT-19 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINNG JUSTIFICATION:

10-50 MA

THE FT-448A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE MFEMENTM HERE. FM - 448C (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 ADDmON OF THE SAS INPUT (100 
OHMS) THE TOTAL IMPEANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

SlpIION: INDIANPOINT2
liLE: SAS COMPUTER INTERFACE

SrCHEDBY VICTOR$. .'AtAORE
STM GEN D FW IN 1 FLOW (FT-448A)

MECH. PROGRAM 
ENG. /J!,4 DATE
C&I 
ENG."7' DATE/ ,-/J/3

ENJ~VA~ flATFPb.lk

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 94 
RI=v A RI-I 1) tr 1)

& ~ ~ ~ ~ ~ N VA1 DAT P7..... ' 11 .. *£

CHECKED BY: AVL :znk

I .

I



DESIGN DETAIL

SP22

TO 
FM-448E 4--

TO PROTEUS 
(FO464) 

TO SAS MUX 
CABINET B 

(FO464)

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

REF. DWGS.: A225395, A225344 
RE. SKETCH: SAS - REF

STATION: INDIAN POINT 2
rr I.P

TMTE: SAS COMPUTER INTERFACE P 
STM GEN D FW IN 2 FLOW (FT - 448B) R 

V S cHEDB. VICTOR S. 9'AMORE

MECH. PROGRAM 
ENG. ,f// DATE 
C&I 
ENG.--;47 DATE /2/2J/c 

ENG.'V/A.t DATE 2Z&

CN 
EDISON ENG.  

C& SKETCH

SKETCH NO. SAS -95 
REV. 0 SH. 1 OF 2

REVISION 

iSued for

CHECKED BY: k: j



IMPEDANCE CALCULATION
REVISION 

I1sued for 

d
FM-44PF RFACTOR CONTROL CIRCUIT

(REF. 5)

-10-50 MA

I SA I 

I 100 OHMS 

CT-22 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGINNG JUSTIFICATION:

THE FT-448B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMLENENTDB I E. 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 DEMONSTRTES THAT WITH THE ADDION OF THE SAS INPUT (100 
OHM THE TOTAL IMPEDiANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

'-I.

STATION: INDIAN POINT 2 A 
TLE SAS COMPUTER INTERFACE P 

STM GEN D FW IN 2 FLOW (FT-,8B) 4 R 
SETCKEDB. BY: " " 
CHECKED BY: I . -s

MECH. PROGRAM 
ENG. DATE 
C&I 

ENG./77.M DATE/L/3/p6 

ENG. VA~t- DATE 12)23-c

CC" 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 95 
REV. 0 SH. 2 OF 2

FT-448B REACTOR PROTECTION CIRCUIT

A ___________________________________________ .I.........L



DESIGN DETAIL

TOLI-447C

TO PROTEUS 
(L0462)

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.  

v

REF. DWGS.: A225382, A226349 
REF. SKETCH: SAS - REF 
REF. MEMO, CON - ED MEMO (MSSRS B.

STATION:_INDIAN POINT 2___
TTE SAS COMPUTER INTERFACE

LEE AND F. HOFFMAN) DATED 10/16/86.

1-*!*

CON 
EDISON ENG.

C&I SKETCH 

SKETCH NO. SAS- 96 
REV. 0 SH. 1 OF 2

MECH. PROGRAM 
ENG. AIIA DATE 
C&G D 

ENG. V ,i-. DATE 12.)Z! t6-
REV.1 0- SH 1 -F

REVISION 

01 
Issued for 
record.

STM GEN D NAR RNG 3 LVL (LT-447C) 
SKETCHEDB. Vi CTOR S. D:AOORE 
CHECKED BY: . --

I



IMPEDANCE CALCULATION
REVISION 

I$suad for 
record.  

0

LM-447C RFACTOR CONTROL CIRCUIT

(REF. 11)

(REF. 10) (REF. 5) 

LI-447CI PROTUSrI 

5 OHMS I 100 OHMS 
S10-50 MA 

i ovv 
i10 OHMS 

CT-10

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

ENGINEERING JUSTIFICATION:

THE LT - 447C CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE WAENTB) 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 ADDmON OF THE SAS INPUT (100 
Oi-IS), THE TOTAL IMPEDANCE (205 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
STM GEN D NAR RNG 3 LVL (LT-447C) R 

SKETCHEDBY. VCR S. P',MORE VL 

CHECKED BY: IS 
d

MECH. P' ROGRAM 
ENG. DATE 
C&J 

ENG.7'-7 DATE/-/x31/, ' 

ENG. /A-J'\. DATE)1 )2-31%

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 96 
REV. 0 SH. 2 OF 2

LT-447C REACTOR PROTECTION CIRCUIT



DESIGN DETAIL
REtVISION 

01 
Issued for 
record.  

0

TO PROTEUS 
(L0461) 

TO SAS MUX 
CABINET A 

(L0461)

R1 I -RL2 

L X-1 X-2

1. SAS SIGNAL DES17INATION: BTSCA 01R11, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).  
2. DISTRIBU11ON BLOCK IS DESIGNATED FOR LABELING.  

REF. DWGS.: A226369, A225386, A225384 

REF. SKETCH: SAS - REF 

4 AIi% I IIIiA I ,% .. I 1--- - -1

I WP I c . 4LOI rvIJIl I J A
TITLE: SAS COMPUTER INTERFACE
STM GEN D NAR RNG 2 LVL (LT-447B)

KETCHEDiBt VICTOR S. D'AMORE
CHECKED BY: 4.r - 2 .

MECH. PROGRAM 
ENG. 11),4" DATE

ENG. 7-, DATE/z43A P4 

ENGY A NAT 19alQ

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS- 97

-7 - . I" '* --. I' i I I 9-

(SEE NOTE 2)

TO 
Z-4 &

NOTE:

I

n

k .-



IMPEDANCE CALCULATION
REVISION 

0I 
Issued for

LM-447B REACTOR CONTROL CIRCUIT

LM-447F CIRCUIT (Z EQUIV.)
0 

-10-50 MA

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 IMPLEMENTED HERE LM -447B IS A FOXBORO 66BR - OH ISOLATOR, 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 880 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 A 
TITLE SAS COMPUTER INTERFACE P 

P 
STM GEN D NAR RNG 2 LVL (LT-447B) R 

SKETCHEDB. VICTOR S. D'MLRE 
CHECKED BY: 14, -- i S

MECH. PROGRAM 
ENG. DATE 
C&I 
ENG. -7",;' DATE/2/Y 
ENG. VA..', DATE -12.--'-5 L

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 97 
REV. 0 SH. 2 OF 2

LT-447B REACTOR PROTECTION CIRCUIT

Se

ENG. VM-aDATE 12 - '8 -



DESIGN DETAIL
REVISION 

Inued for 
record.  

I 

I
TO PROTEUS 
" (L6460) 

TO SAS MUX 
* CABINET B 

(L0462)

NOTE: 1. SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 14 (POS.), 15 (NEG), AND 16 
(SHIELD).  

2. COMPUTER ADDRESS FOR SAS WILL BE CHANGED FROM L0462 TO L0460, 
PENDING IMPLEMENTATION OF REFERENCE MEMO ON DRAWING A225385.  

REF. DWGS.: A225385, 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 
TITLE SAS COMPUTER INTERFACE P 

_P.  
STM GEN D NAR RNG 1 LVL (LT-447A) R 
SKET-CHEW. VICTOR S. D'AMORE V 

CHECKED BY: A " s

MECH. PROGRAM 
ENQ. AJA/ DATE
CSj 

ENG.'7/ DATE 

ENG. V . (\ DATE H i's.,

EDISON ENG.  
CUI SKETCH

SKETCH NO. SAS - 98 
IREV. 0 SH. 1 OF 2

DB-5



IMPEDANCE CALCULATION

LT -4A RECORP CINCIRCUIT

IM- 47AREATO COTO CR CIT (7 UV.)I 

(REF. 10) (RE 

LI-447A TP/

0-50 MA

LM- 447A 
(REF. 5) - - - - -- - - - - - - -- -

I SAS PROTEUS I 

1100 OHMS 100 OHMS 
LMH 510 --0 2CT-6 

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

IEG.. ,NG JUSTICAT1ON* 

THE LT-447A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 

CANNOT BE IMpLMTED HERE. LM - 447A (FOXBORO 66BR - OH) ISOLATES THE REACTOR 

PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 

660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 

CALCULAT1ON ABOVE DEJMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 

OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 

(660 OHMS).

EDISON ENG.  C&I SKETCH 
SKETCH NO. SAS - 98 
REV. 0 SH. 2 OF 2



REVISION 
0 DESIGN DETAiL 
Issued for 
record.  

SP18

TO 
FM-449F 4--

TO PROTEUS 
(F0465) 

TO SAS MUX 
CABINET A 

(FO465)

NOTE: SAS SI"4AL DESTINATION BTSCA 01R04, POINTS 19 (POS.), 20 (NEG.), AND 21 
(SHIELD).  

REF. DWGS.: A225395, A225324 
RE. SKETCH:. SAS - REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM ON TE~ SAS COMPUTER INTERFACE ' ENG. DATE EDISON ENG.  STM GEN D STM OUT 1 FLOW (FT-449A) R C&I &I SKETCH SKECHDW VCT SD'V ENG. I. DATE/.  TCI-ED . iCT. Rs. D, A~ORE L - SKETCH NO. SAS- 99 CHECKED BY: S ENG. VA. DATE IZ3)3 REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION
0I . y I '.'I 

Issued for 
record.  I

FM-449F REACTOR CONTROL CIRCUIT 

(RE. 5) _, 

S100 OHMS 
I- -FI I -- CT 1 

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGIDiE-RING JUSTIFICATON

10-50 MA

THE FT-449A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE IMFLEMENTED HERE. FM - 449F (FOXBORO 66BR - OH) ISOLATES THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OH-IMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD LIMIT 
(660 OHMS).

RTT'II .l- IKIr%, IAkI I% l %"I -I
I/ I/ I lS/l. IIqUL.Ipmli rJfi' I lz

TlILE: SAS COMPUTER INTERFACE
STM GEN D STM OUT 1 FLOW (FT-449A)
SKETCHEDB . VICTOR S. D' ORE 
CHECKED BY: j

- I I IJ -I . -, - -

MECH. PROGRAM 
ENG. NIA DATE C&J 

ENG:7-7 DATE/./3&6 

ENG. V/&. DATE I2L

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS -99 
REV. 0 SH. 2 OF 2

FT-449A REACTOR PROTECTION CIRCUIT

Qclicini'll -

...... r

L J

I::\ilqlt kl



DESIGN DETAIL

TO PI-449A & PI-449D

SP7

TO PROTEUS 
(PO460)

CABINET A 
(P0460).

NOI E SAS SIGNAL WM7SATION BTSCA 01R04, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).  

REF. DWGS.: A225385, A225323 
REF. SIETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
STM GEN D STM OUT 1 PRESS (PT-449A) R 

SV 

CHECKED BY:

MECH. PROGRAM 
ENG. NivLK DATE
C&J "/" 
ENG.-'7/N DATE/iJ1 3/y( 

ENG. VA-, DATE I21-- jx

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 100 
REV. 0 SH. 1 OF 2

REVISION 

Issued for 
record.

TO 
PM - 449A

I



IMPEDANCE CALCULATION
REVISION 

LWued for 
record.  I

p

PM- 449A REACTOR CONTROL CIRCUIT

(REF. 10)

(REF. 11)

(REF. 5) -, 

I SAS PROTEUS 

II _ vCT-7 
100 OHMS 100 OHMS

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

ENGINEERING JUSTIFICATION:

THE PT-449A CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CAINOT BE WLMENTED HERE. PM - 449A (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT (100 
OHMS THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
1TLE: SAS COMPUTER INTERFACE 
STM GEN D STM OUT 1 PRESS (PT-449A) R 
SK-CHEDBY: VIp 1 R S. 9AMORE V

CHECKED BY:

MECH. PROGRAM 
ENG. V/A DATE
C&I 

ENG. "il DATE/;,/ 31A 

ENG. V1,DATE lld&

CON 
EDISON ENG.  

CUI SKETCH
SKETCH NO. SAS - 100 
REV. 0 SH. 2 OF 2

PT-449A REACTOR PROTECTION CIRCUIT

0-50 MA

I



REVISION 

Isued for 
record.

SP23

TO PROTEUS 
(FO466) 

TO SAS MUX 
CABINET B 

(F0466)

NOTE: SAS SIGNAL DESTNATIOT BTSCA 01R04, POINTS 10 (POS.), 11 (NEG.), AND 12 
(SHIELD).  

REF. DWGS.: A225395, A225344 
RE. SKETCH: SAS - REF

STATION:_INDIAN POINT 2______
TITLE SAS COMPUTER INTERFACE
STM GEN D STM OUT 2 FLOW (FT-449B) 

SKETCHED VICTOR S. VAMORE v 
_____CHECKED BY: S

MECH. PROGRAM 
ENG. A/- DATE 
ENG. '//*-I DATE/y 4 3/i.  

ENG. Y/ &. DATE I-)231/-

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 101 
REV. 0 SH. 1 OF 2

DESIGN DETAIL

TO 
FM -449E

I

. /- 
0



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.

FM-449E REACTOR CONTROL CIRCUIT

10-50 MA

100 OHMS I - -- I- CT-23

TOTAL IMPEDANCE (OHMS) = 100 + 100 = 200 

ENGNEEING JUSTFICATION:

THE FT-449B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CANNOT BE ?MR..MENTED HERE. FM - 449E (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRMNG A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS), THE TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2
a-,

TITLE: SAS COMPUTER INTERFACE P

STM GEN D STM OUT 2 FLOW (FT-449B) R
SKETCHEDBY VICTOR S. 9''AMORE V

CHECKED BY:

MECH. PROGRAM 
ENG. 4//,4 DATE 
ENG.-7 v7 DATE/.//3§l 

ENO VA th DATE

CxN 
EDISON ENG.  

C&I SKETCH 

SKETCHNO. SAS-101 
REV_ 0 SH-l 9 OF9

t - -. -- I .. - - , . , - -

FT-449B REACTOR PROTECTION CIRCUIT

I



DESIGN DETAIL

TO PI-449B & PI-449F

TO PROTEUS 
(P0461)

CABWNET B 
(P0461)

NO'I SAS SIGNAL DESTATON: BTSCA 01R04, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

REF. DWGS.: A225385, A225343 
REF SIQTCH: SAS - REF

STATION: INDIAN POINT 2
tim.E SAS COMPUTER INTERFACE

STM GEN D STM OUT 2 PRESS (PT-449B) 
SlETCHDEBY VICTOR S. D'AI ORE 
CHECKED BY: " ga %.

MECH. PROGRAM 
ENG. /,/19 DATE 
C&J / 

ENG:-A t\ DATFI;123.P6

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS - 102

DREV0 SW 1 OF 9

nrt ,.~a. .I
IlL V I~IUN 

I1i
IWued for 
record.  I

TO 
PM - 449B



REVISION 
0 
Issued for 
record.

PT-449B REACTOR PROTECTION CIRCUIT

PM-449B REACTOR CONTROL CIRCUIT

(REF. 10) (REF. 10)

0-50 MA
(REF. 5) 

SAS PROTEUS 

1 100 OHMS 100 OHMS C I jCT- 8

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

ENGNEERING JUSTIFICATION:

THE PT-449B CIRCUIT IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT 
CAN'OT BE WLNv4T HERE. PM - 449B (FOXBORO 66BR - OH) ISOLATES THE REACTOR 
PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM, AND IS CAPABLE OF DRING A 
660 OHM LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE 
CALCULATXN ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 
OHMS) THE TOTAL IMPEDANCE (210 OHMS), FALLS WITHIN THE ALLOWABLE LOAD UMIT 
(660 OHMS).

STATION: INDIAN POINT 2 A 
ITLE SAS COMPUTER INTERFACE P 

P 
STM GEN D STM OUT 2 PRESS (PT-449B R 
SK'TCHED B. VICTOR$S. R'AMORE V 

TCI- L 
CHECKED BY: /- S

MECH. PROGRAM 
ENG. AJ1,/ DATE
C&I I 
ENG.-7r-

ENG.N/&t

DATE /h/z /W
DATE

CON 
EDISON ENG.  

C&I SKETCH 
.SKETCH NO. SAS - 102 

REV. 0 SH. 2 OF 2

IMPEDANCE CALCULATION



DESIGN DETAIL
REVISION 

lWued for 
record.  

I

(L0463) 

TO SAS MUX 
CABINET A

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R04, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).  

REF. DWG.: A225384 
REF. Sl-I'CH: SAS - REF

STATION: INDIAN POINT 2
TITLE: SAS COMPUTER INTERFACE P P 
STM GEN D WIDE RNG LVL (LT-447D) R 

SKETCEDB. VACTOR S. DAMORE L j<~ -fL
CHECKED BY:

MECH. PROGRAM 
ENG.,A DATE

ENG. /,.', DATE/JZgy6 

ENG.V'AA\ DATE 12)-- k6.

CON 
EDISON ENG.  

C&I SKETCH -

SKETCH NO. SAS - 103 
REV. 0 SH. 1 OF 2

____CHECKED L - -BLJ---.- -_____________

L-447D 
SAKT- 2 B4AP

I I I



IMPEDANCE CALCULATION
Issued for 
record.

- .. r
S IA I IUN: INUIAN POINT 2
liThE SAS COMPUTER INTERFACE
STM GEN D WIDE RNG LVL (LT-447D) F 
SKETCHEDBY VICTORS. PMORE 
CHECKED BY:. L ~.

MECH. POGRAM 
ENG. A/ DATE 
C&I 
ENG.7- DATE/-/.3/,q

EN,. ,. DC ,AT *,iQi.

CON 
EDISON ENG.  

C&i SKETCH
SKETCH NO. SAS - 103 
rv I-I ") ^c ,)

nrt,,e,,,~..u I

LT-447D REACTOR CONTROL CIRCUIT 

(REF. 3) (REF. 6) 
TP/L447D SAS 

(REF. 12) 1 10 OHMS 100 OHMS 

44L-,7D /--lO0- 6OM 
LT-(FREF. 10) (REF. 13) 

U -447D 
L447L47 

5 OHMS 

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

ENG1:E N G JUSTIFICATION.  

LT-447D IS PARTOF T-E 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 WTl-IN THE ALLOWABLE CIRCUIT LOAD LIMIT (600 OHMS).



DESIGN DETAIL

TM -412N 

-G® 

DR 

Li2)

_L_-

1

- QiU -I A 
(T0o400)

NOTE SAS SIGNAL DESTINATION: BTSCA 01R15, POINTS 31 (POS.), 32 (NEG.), AND 33 (SHIELD).  

REF. DWG. : A225399, A225313 

REF. SKETCH: SAS - REF

lin.E SAS COMPUTER INTERFACE
TAVG LOOP 21 (TM - 412NI

___-_ DBY:. VICTOR S. D'M ORE V 

CHECKED BY: 9 '

MECH. PROGRAM 
ENG. /? DATE 
C&J 
ENG.- h DATE/4Sj/( 

ENG. \1At. DATE

CWN 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS 
REV. 0 SH. 1 OF

or- IL II 1

Issued for 
record.

DB - I

W14 rI tI'. I4LPI4 rijii'j I z

Io

I RE2

O C /l l#%kl

SP1 

+ TO PROTEUS 

CT -1 
-TO SAS MUX



IMPEDANCE CALCULATION
REVISION 

Imued for 
record.  

I.
TM-412C REACTOR CONTROL CIRCUIT

TM-412N CIRCUIT (Z EOUIVA

/-10-50 MA 

TOTAL IMPEDANCE (OHMS) = 100 + 100 
= 200

NUPROTEUS 
I I 100 OHMS] 

TM - 412NIII 

I100 OHMS 
-_ I CT- 1 

ENGiIERING JUSTIFICATION*

TM-412R (FOXBORO 66R E4) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
INPUT CANNOT BE Itv1RDAe-47ED HERE. TM -412C (FOXBORO 66BR - 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 DRMNG A 660 OHM 
LOAD. THE SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA 
TION ABOVE DEMONSTRATES THAT WITH THE ADDION OF THE SAS INPUT (100 OHMS), THE 
TOTAL MPEDANCE (200 OHMS), FALLS WITHIN THE LOAD LIMIT (660 OHMS).  
NOTE: TM -412N (FOXBORO 66 BR - OH).

c%*aL.. at.~. . ~.. - - 1..~T - -- -

S I A I I~rd INULAN PINT 2
TITLE SAS COMPUTER INTERFACE

TAVG LOOP 21 (TM - 412N)
SKTCH-ED. Vl9 gR S. DWJAyORE
CHECKED BY:

MECH. PROGRAM 
ENG. A/4 DATE

ENG. /i DATEb/4

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 104

V L....± ''lI. I..I,.NN* . , A T\. DAr

TM-412R REACTOR PROTECTION CIRCUIT



REVISIO 
01 
Issued fo 
record.  I

DESIGN DETAIL

N 

r)I

SP2

TO SAS MUX 
CABINET A 

(U0420)

TO DB-1

R-

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

REF. DWG. A225399, A225333 
REF. SKETCH: SAS - REF 

STATION: INDIAN POINT 2 A MECH. OGRAM CON 'TIE- SAS COMPUTER INTERFACE P ENG. , ./M DATE CON P EDISON ENG.  
TAVG LOOP 22 (TM - 422N) R C& / C&I SKETCH SKETC-EDBY, VICTOR S. D'AMORE V ENG. -7 DATE/ . 6 SKETCH NO. SAS -105 CDR

TM - 422N



IMPEDANCE CALCULATION
REVISION 

O1 
Issued for 
record.  I

TM-422C REACTOR CONTROL CIRCUIT

TM-422N CIRCUIT (Z EQUIV.)

I PROTEUS I 
AAA 

I100 OHMS 

1100 OHMS l I -2

/-10-50 MA 

TOTAL IMPEDANCE (OHMS) = 100 + 100 
= 200

ENG4EEPJNG JUSTIFICATION:

TM-422R (FOXBORO 66R E.4) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
INUT CANNOT BE MPMWNTED HERE. TM - 422C (FOXBORO 66BR - OH) SERVES TO ISOLATE 
THE REACTOR PROTECION SYSTEM FROM THE REACTOR CONTROL SYSTEM. TM - 422N 
SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF DRMNG A 660 OHM 
LOAD. TI-E SAS INPUT CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA 
TION ABOVE DEM"ONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), THE 
TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).  
NOTE: TM - 422N (FOXBORO 66 BR - OH)

STATION: INDIAN POINT 2
TITLE SAS COMPUTER INTERFACE

TAVG LOOP 22 ('rM-422N) R

SKTHEDBY VCTOR S. P ORE V 
. . . . . . .. . L.

CHECKED BY:

MECH. PROGRAM 
ENG. ,+A- DATE
C&J I 
ENG.7I DATE//1 /3A'6

ENG.VAA\ DATE I9J2~.

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 105 
REV. 0 SH. 2 OF 2

ENG.VA DAT - L.2' 9 REV. 0 -H 2- OF

TM-422R REACTOR PROTECTION CIRCUIT



DESIGN DETAIL

TO PROTEU:

I 
I N-9 N-10 

L ® I

NOTE: SAS SIGNAL DESTIIATION BTSCA 01 R1 7, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWG. : A225399, A225353 
REF. SKETCH: SAS - REF

EDISON ENG: 
C&I SKETCH 

SKETCH NO. SAS- 106 
REV. 0 SH. 1 OF 2

TM-432N

0
SP3

L



IMPEDANCE CALCULATIONREVISION 

Inued for 
record.  I

TM-432C REACTOR CONTROL CIRCUIT

TM-432N CIRCUIT 4Z EQUIV.)

PROTEUS 

I 100H IO 

SAS 

I 100 OHMS 
- -- -------- CT - 3

- 10 -50 MA 

TOTAL IMPEDANCE (OHMS) = 100 + 100 
= 200

GNEERING JUSTIFICATION:

TM-432R (FOXBORO 66R E.4) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS 
IIPUW CANNOT BE APLBMENTED HERE. TM - 432C (FOXBORO 66BR - OH) SERVES TO ISOLATE 
THE REACTOR PROTECniON 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 ADDmON OF THE SAS INPUT (100 OHMS), THE 
TOTAL IMPEDANCE (200 OHMS), FALLS WITHIN THE LOAD UMIT (660 OHMS).  
NOTE : TM - 432N (FOXBORO 66 BR - OH).

STATION: INDIAN POINT 2
TITLE SAS COMPUTER INTERFACE

TAVG LOOP 23 (TM - 432N) 
SKETCHEDBW. VICTQR S. D'AMPRE
CHECKED BY:

MECH. PROGRAM 
ENG. v1A DATE 
C&D T 

EIIG 3DATE/'4h

CON 
EDISON ENG: 

C&I SKETCH 
SKETCH NO. SAS - 106 
REV. 0 SH. 2 OF 2

J C 1....L------------ 1. ______________________

TM-432R REACTOR PROTECTION CIRCUIT

J , J J



DESIGN DETAIL

TM - 442N

(T0460)

TO DB-2

NOTE: SAS SIGNAL DESTINAfTOt BTSCA 01 Ri 8, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

REF. DWG.: A226399, A226368 
REF. SKETCH: SAS - REF

MECH. PROGRAM CON 
ENG. &/ DATE EDISON ENG.  
C&J C&I SKETCH 
ENG. 7P- DATE I SKETCH NO. SAS - 107 
ENG.VM\, DATE REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION

TM-442R REACTOR PROTECTION CIRCUIT

TM-442C REACTOR CONTROL CIRCUIT

TM-442N CIRCUIT (Z EQUIV.)

-10-50 MA

TOTAL IMPEDANCE (OHMS) = 100 + 100 
= 200

PROTEUS 

A 100 OHMS 

M-442NI 

,SAS j 

S100 OHMS  
)-- - CT-4 

NG JUSTIRCATION:

TM-442R (FOXBORO 66R EA) IS PART OF THE REACTOR PROTECTION SYSTEM, AND THE SAS INPUT CANNOT BE IMPLEMENTED HERE. TM - 442C (FOXBORO 66BR - OH) SERVES TO ISOLATE THE REACTOR PROTECTION SYSTEM FROM THE REACTOR CONTROL SYSTEM. TM - 442N SERVES AS A CURRENT REPEATER IN THIS LOOP, AND IS CAPABLE OF DRMNG A 660 OHM LOAD. THE SAS fINU CAN THEREFORE BE IMPLEMENTED HERE. THE IMPEDANCE CALCULA TION ABOW 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 - 442N (FOXBORO 66 BR - OH) 
STATION: INDIAN POINT 2 A MECH. PROGRAM (X)N TITLE SAS COMPUTER INTERFACE P ENG. DATE II ON E-,.  

TAG LOO0P 24T - 4442N R C&J C&ki SKETCH 
SKET--CHED W. VICTORSE' ENG. -1 DATE/ 13 _C' EC 1V D RE L SKETCH NO. SAS - 107 CHECKED BY: S ENG. V DATE 12 REV. 0 SH. 2 OF 2



DESIGN DETAIL

TO 
TP/F640

TO PROTEUS 
(FO626) 

TO SAS MUX 
CABINET B 

(F0626)

NOTE SAS SIGNAL DESTINATION: BTSCA O1R01, POINTS 23 (POS.), 24 (NEG.), AND 25 
(SI-IELD).  

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

TITiE SAS COMPUTER INTERFACE
R-R LOOP FLOW (FT-640)

SK'C-EDBY VICTQR S. D'AMQRE
CHECKED BY:

MECH. FROGRAM 
ENG. 4/g DATE 
C&J 
ENG. 717 DATE/I/x 3/26 

ENG. \/& A DATE Iz 2A1'- 7 " -

CON 
EDISON ENG.  

CUI SKETCH
SKETCH NO. SAS - 108 
REV. 0 SH. 1 OF 2
REV.0 SH. 1 OF 2

IM I:-VI)IUN 

Isued for 
record.

0 1 A I IUN: INDIAN POINT 2 I I I

1 

i

r

IF

J =,= J J



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.

CIRCUIT 1Z FOUII

(REF. 3)

I 100 OHMS 100 OHMS 
CI-I - - - - - - - - - -- - - - - -6I

TOTAL IMPEDANCE (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 10- 50 MA 

OUTPUTAT 80 VDC NOMINAL, AND CAN DRIVE A LOAD OF 600 OHMS (+ 10% - 20%). THE 
MPEDANCE CALCUllATON ABOVE DEMONSTRATES THAT WITH THE ADDITION OF THE SAS 
INPUT (100 OHMS), THE TOTAL IMPEDANCE (215 OHMS), FALLS WITHIN THE LOAD UMIT 
(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 A 
TITLE: SAS COMPUTER INTERFACE P P 

RHR LOOP FLOW (FT-640) R 
S<ETCHEDBY VICTOR S. D'AMORE V 

L CHECKED BY: ,gmw L IS

MECH. PROGRAM 
ENG. i// DATE 
C&I 
ENG.-7i' DATE /o. ; 
ENG. V . ,"aDATE/,X/ Jy- SKETCH NO.  

REV. 0 SH.

FT-MO REACTOR CONTROL

(REF. 10) (REF. 13) 
F I - 640 

-640 
5 OHMS 

(REF. 5) 
r -- - - - - - - - - - - -

I PROTEUS SAS r 
I A AA A AA

CON 
EDISON ENG.  

C&I SKETCH
SAS - 108 
2 OF 2

Fr-MQ REACTOR CONTROL

\\---l10 - 50 MA



DESIGN DETAIL

TO TM - 636

TO TP/T636 

TO TR - 636

TO PROTEUS 
(T0630)

TO SAS MUX 
CABINET B 

(T0830)

NOTE. -W SIGAAL DESTMINON BTSCA 01R09, POINTS 6 (POS.),

REF. DWG.: A225436 
REF. S(ETCH: SAS-REF 

STATION: INDIAN POINT 2 
TlTLE SAS COMPUTER INTERF 
RESID HX IN LOOP HDR TEMP 
S~C~..e VICTOR S. A 
CHECKED BY: Y ,. '-iL-li

7 (NEG.). AND 8 (SHIELD).

DATE ED96I: ENG.  
DATE/KE .U3/ SKETCH DATE a SK ETCH NO. SAS -109 

DEL, 22 REV. 0 SH. 1 OF 2



IMPEDANCE CALCULATION

TE-636 REACTOR CONTROL CIRCUIT (Z EoUIV)

(REF. 3) 
TP/T636

(REF. 2) 
TR - 636

-10-50 MA

TOTAL IMPDEDANCE (OHMS) = 10 + 200 + 100 + 100 + = 410

ENQUEMN JUSTIFICATION:

THE TE - 636 CIRCUIT IS PART OF THE REACTOR CONTROL SYSTEM. THEREFORE, THE SAS INPUT CAN BE IMPLEMENTED HERE. TM - 836 (FOXBORO 694AR RA 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).

EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS - 109 
REV. 0 SH. 2 OF 2



DESIGN DETAIL

TO TP/T639 

TO TR-636

*TO TM - 639 

] 

TO PROTEUS 
(1"0627) 

TO SAS MUX 
CABINET B 

(T0627)

NOTE: SAS SIGNAL DESTINA11O BTSCA 01R02, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

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

- -- *1~~
STATION: INDIAN POINT 2 
lTITLE SAS COMPUTER INTERFACE 
RESID HX OUT LOOP HDR TEMP (TE - 639) 1 

SKETCHEDBY VICTOR S. DIORE 

CHECKED BY: Z.,

MECH. PROGRAM 
ENG. /ft DATE 
C&I 

ENG.7 ;7, DATEIj3A\ 

ENG. VA-S DATE

CON 
EDISON ENG.  

C&i SKETCH

SKETCH NO. SAS - 110 
REV. 0 SH. 1 OF 2

REVISION 

Isued for 
record.

I



IMPEDANCE CALCULATION
REVISION 

bsued for 
record.

(REF. 3) 
TP/T639

(REF. 2) 
TR - 636

50 MA

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 694AR R/I CONVERTER) HAS AN 
OUTPUT RATING OF 10- 50 MA DC INTO 100 TO 700 OHMS. THE IMPEDANCE CALCULATION 
ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (100 OHMS), 
THETOTAL 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 
TTLE SAS COMPUTER INTERFACE 
RESID HX OUT LOOP HDR TEMP (TE - 639) R 
SKETCHEDB, VICTOR S. D'AMORE L 

CHECKED BY: y WCd 'S

MECH. PROGRAM 
ENG. As// DATE 
C&I 
ENG.-77 DATEo/ h) 

ENG. VNt-\DATEc/./, e,
.1. -. ___________________________

CON 
EDISON ENG.  

C&I SKETCH 
SKETCHNO. SAS-110 
REV. 0 SH. 2 OF 2

TE-639 REACTOR CONTROL CIRCUIT (Z EQUM



REVISION 

Issued for 
record.

TEST DISPLAY MODULE 

------------------ -------------------
HI LOW 

(T605T) 

((REF. 18) 

ClA 

TO SA MU + 

(REF.EF 18) j

TO 
PROTEUS 
(T6058)

NOTE: SAS SIGNAL DESTINATION: BTSCA 01R08. POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).  

ENGINEERING JUSTIFICATION' 

THE TSAT METER AND ASSOCIATED INPUTS, ARE NON SAFETY RELATED. THE SAS INPUT CAN THEREFORE BE iR..EMENTED 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

STATION: INDIAN POINT 2 
TITLE SAS COMPUTER INTERFACE 
SAT TEMP MARGIN (T- SAT)

I -

I

MECH. PROGRAM 
ENG./J/A14- DATE 
C&I 
ENG.7-7 DATE Y'4i47

CON 
EDISON ENG.  

C&I SKETCH

C E E B:SKET CHNO. SAS - 111 
ENG.V/.t. DATE .. 2 0 ,%-I REV. 0 SH. 1 OF 1

DESIGN DETAIL

SKETCHEDBY VICTOR S. D'ANORE
• r

CHECKED BY: ., ,f ; "



DESIGN DETAIL

TO PROTEUS 
(L6066)

TO SAS MUX 
CABINET A 

(L6066)

NOTE: SAS SC4NAL DESTINATION: BTSCA 01R08, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).  

REF. DWG.: B228125, W 1D421100 SH. 2 
REF. DOCUMENT: IPP 171, RVUS MANUAL, FIG. 5- 9 
REF. SKETCH: SAS - REF 
REF. UDC: FEI -860018 REV. 0

STATION: INDIAN POINT 2 A 
TTLE SAS COMPUTER INTERFACE P 

-P 
REACTOR VESSEL LEVEL NR (LT - 1311) R 
SKETCHED BY VICTOR S. D'AMORE V 

CHECKED BY: Y-" %'. S

MECH. PROGRAM 
ENG. 464 DATE 
C&l --I ENG./.M DATE 3117,?; 

ENG.N, .. DATE 3\ ')\ -

CON 
EDISON ENG: 

C& SKETCH 

SKETCH NO. SAS - 112 
REV. 1 SH. 1 OF 2

REVISION 
01 
Iued for 
record.  

R,& on 0.

TO 
LY- 131

I



SAS INTERFACEREVISION 

01 
Issued for 
record.  

Ri'.,i.. n 0,

(REF.24)

TO 
PROTEUS 

TO SAS

MO LI -1311

ROINF4FRING JUSTIFICATION

LY -1311 C (WESTINGHOUSE NMD 1) IS PART OF THE RVUS PROTECTION I CHANNEL, AND 
PROVIDES A 0 - 10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE 
IMPLEMENTED HERE. LY-1311E (WESTINGHOUSE NLP3) ISOLATES THE PROTECTION I 
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 
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 
TITLE SAS COMPUTER INTERFACE P 

-P 
REACTOR VESSE LEVEL NR (LT- 1311) R 
SKETCHEDBY VICTOR S. D'MV RE V

MECH. PROGRAM 
ENG. A) DATE 
C&I 
ENG.--7/ DATE 3//7/ 7 

ENG.VPA- DATE -

CON 
EDISON ENG.

C&i SKETCH 

SKETCHNO. SAS-112 
REV. 1 SH. 2 OF 2

TO 
LY- 1311B

CHECKED BY: t ,4 .I



DESIGN DETAIL

0724

TO SAS MUX 
CABINET B 

(-6068)

NOTE SAS SIGN4AL DEST1NATION BTSCA 01R10, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).  

REF. DWG.: B228126, W 1142110 SH. 12 
RE. SKETCH: SAS - REF 
REF. DOCUMENT: IPP 171, RVUS MANUAL, FIG. 5- 9 
REF. UDC: FEI -860018 Rev. 0

STATION: INDIAN POINT 2 
Trn'2 SAS COMPUTER INTERFACE 
REACTOR VESSEL LEVEL NR (LT- 1321) 
SKETCHEDBYe VICTOR S. D'AbIORE
CHECKED BY: 4~E ~-

MECH. PROGRAM 
ENG. VI// DATE 
C&j I 
ENGIPIl DATE3/7/,2 

ENG. /_M- DATE S3l n r

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 113 
REV. 1 SH. 1 OF 2

REVISION 

Issued for 
record.  11 
lncoipai~L~d 
FEI-GSUO18 
R~mwon 0.

I



REVISION SAS INTERFACE 

issued for 
record. TO LY - 1321 B 

(REF. 25) (REF. 23)DC 

LY 1321 C , LY- 1321E RVOS PROTE 

TO 

T Y -HLN IE PT 

LY - 1321 D TO SAS 0 -10 VDC -

I P C R ( D 2JI 07U 
TOl 1- 1321 0-10 VDC

ONG JUSTIFICATION 

LY- 1321 C (WESTINGHOUSE NMD 1) IS PART OF THE RVUS PROTECTION II CHANNEL, AND 
PROVIDES A 0 - 10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE 
Ifl.E MENTED HERE. LY-1321E (WESTINGHOUSE NLP3) ISOLATES THE PROTECTION II CEAO , 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 
19 AND 20 OF LY- 1321E, PROVIDING A 0-10 VDC SIGNAL TO SAS. A WESTINGHOUSE NCI 1 
INPUT CARD (LD/1 321 B) IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT 
PROTECTION.  

STATION* INDIAN POINT 2 A MECH. PROGRAM N 

....IE' SAS COMPUTER INTERFACE ENG EDIONTNE RE.ACTiOR VESSEL LEVEL NR (LT - 1321) RC J C&I SEC 
S--CHEED. VICTOR S D;MORE L SKETCH NO. SAS-113 L 

E



DESIGN DETAIL

TO PROTEUS (1-6067)

0424 LD/1312B

TBGG
TO SAS MUX CABINET A 

0.6067)

NOM- SAS SIGNAL DESTINATION BTSCA 01R07, POINTS 6 (POS.), 7 (NEG.), AND 8 (SHIELD).

REF. DWG.: B228125 
REF. SKETCH: SAS - REF

REF. DOCUMENT: IPP 171, RVUS MANUAL, FIG. 5- 9 
REF. UDC: FEI-86001 8 Rev. 0



SAS INTERFACELREVISION 

Issued for 

'coO i ted 

FE1-6608l6 
Reln 0.

TO L1-1312 0-10 VDC

ENGINEERNG JUSTIFICATION

LY -1312C (WESTINGHOUSE NMD 1) IS PART OF THE RVUS PROTECTION I 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 PROTECTION I 
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/1 312B, 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
TITE SAS COMPUTER INTERFACE
REACTOR VESSEL LEVEL WR (LT - 1312)

-"I

SKETCHEDB VICTOR S. P'AMORE
(~WFCkFfl RV~

-- - - r
MECH. PROGRAM 
ENG. A/, DATE

ENG. 7-f' DATE 31-/ 7 
ENG.VAA". DATE !"W)N'

_______ g~r- RV*~ _ _ __ _ _ __ _

CON 
EDISON ENG.

C&I SKETCH 
SKETCHNO. SAS-114 
REV. 1 SH. 2 OF 2

TO 
PROTEUS 

TO SAS



DESIGN DETAIL

•~ ~ 4v- c I 4 TO SAS MUX 9 7 - I - 4C A MI E T B 

" K(L6069) 

INPUT 
CARD 
NCI 1 

0724 

NOTE SAS SiGNAL DESTNATION: BTSCA 01R06, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).

REF. DWG.: B228126 
REF. SKETCH: SAS- REF

REF. DOCUMENT: IPP 171 RVUS MANUAL, FG. 5-9 
REF. UDC: FEI-860018 Rev. 0

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

w . P 
REACTOR VESSEL LEVEL WR (LT - 1322) R 

SKETCHEDBY:. VICTORS. D'AMORE V 
CL CHECKED BY: irs,

MECH. PROGRAM 
ENG. A/ DATE 
C&I 

ENG:7'P DATE 3_7/ ? 

ENG.\VfT~z, DATE

CON 
EDISON ENG. 

C& SKETCH 
SKETCH NO. SAS - 115 
REV. 1 SH. 1 OF 2

REVISION 

I6sud for 

b 
=crd.  

FEI-860018 
Rfsitwn 0.



SAS INTERFACEREVISION 

issued for 
ord.  

I ncoipoiatsd 
FEI-36001 
R.,,o n 0.

TO L I - 1322 0-10 VDC

ENGINRI, NIG JUSTIFICATION 

LY- 1322C (WESTINGHOUSE NMD 1) IS PART OF THE RVUS PROTECTION I I CHANNEL, AND 

PROVIDES A 0-10 VDC OUTPUT (SEE REF. DOCUMENTS). THE SAS INPUT CANNOT BE 

IMLEMENT) HERFE LY-1322E (WESTINGHOUSE NLP 3) ISOLATES THE PROTECTION I I 

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 

19 AND 20 OF LY - 1322E, PROVIDING A 0 - 10 VDC SIGNAL TO SAS. A WESTINGHOUSE NCI 1 

INPUT CARD (LD/1322B) IS UTILIZED TO PROVIDE A 30K OHM LOAD FOR SHORT CIRCUIT 

PROTECTION.  

STATION: INDIAN POINT 2 A MECH. OGRAM CON 
TITLE: SAS COMPUTER INTERFACE P ENG. DATE EDISON ENG.  p 

REACTOR VESSE. LEVEL WR (LT- 1322) R C&I C&I SKETCH 

SKETCHEDV ENG. DATE 3 SKETCHNO. SAS-115 

CHECKED BY: ,K, S ENG.\('A-t- DATE 2V \-) REV. 1 SH. 2 OF 2

TO PROTEUS 

TO SAS



i..utydl for 
flL 

tI~Af e

APPLICA,'."-F SAS ',SK7._IN. FH:,

,:AC~ ".-1 120' 

2::,Ai,-- 1 i 7 

A:"",: 1, 
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GENRFAL NOTE APPLICABLE TOT FE-LO LISTED 
kdA_ ) IJI-O MONI-TOR I N G C HAN N EL:, 

,, ,- RAD ,YS1EM IS NOT SAFETY -- .:LATED 
AND DO-S NOT REQJIRE: ISOL-ON



DESIGN DETAIL

DESIGN DETAIL!VISION' 

Inued for 
record.  

1 
Incopoaed UDC 
FEI860031

TB500

5 6 7 8 9 10 11 12 
00000o

TO PROTEUS 
(ROO01) 

TO SAS MUX 
CABINET A 

(ROO01)

NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01 R08, POINTS 23 (POS.), 24 (NEG), AND 26 (SHIELD).  
2. SAS AN PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTEN.ALACROSS TERMINALS 11 AND 12 IS 0-5VDC.

REF. DWG.: A232023 
REF. SKETCH: SAS - REF

REF. UDC: FE1860031

MECH. PROGRAM
=,IMECH. PROGRAM I CON 

ENG. A DATE EDISON ENG.  
6NdSJP4 IDA4 G/-C&I cH OK.A] L-1 

.......... . .............. . SK M'CH NO, SAS - 110

118 V AC 

H NG i

STATION: INDIAN POINT 2 _ 
TITLE: SAS COMPUTER INTERFACE F 

-F 
AREA 1 R-CENTRAL CNTL ROOM (R) F 
ITCHfr?.D ViCT0R 9. PAMORI

m

1 2 3 
0 ?'5 p



REVISION 

Isued for 
record.  

FE880031

TB500

4 5 8 7 8 9 10 11 
0000000+?

TO PROTEUS 
(R0002) 

TO SAS MUX 
CABET A 

(R0002)

NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 27 (POS.), 28 (NEG), AND 29 (SHIELD).  
2. SAS AM PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTIALACROSS TERMINALS 11 AND 12 IS0 - 5 VDC.

REF. DWG.: A232023 
REF. SKETCH: SAS - REF

REF. UDC: FE1860031

STATION: INDIAN POINT 2 A 
1TLE: SAS COMPUTER INTERFACE P 

P 
AREA 2 R-CONTAINMENT (R2) R 
SKETC-BY. VICTOR S. D'AMORE 

CHECKED BY: s.

MECH. PROGRAM 
ENG. AJ, DATE 
C&i 
ENG. -I' DATE 
ENG. VJ.NDATE 6.- .-1

EDISON ENG.  
C&l SKETCH 

SKETCH NO. SAS - 117 
REV. 1 SH. 1 OF 1

DESIGN DETAIL

118 VAC 

H N G

1 2 3



REVISION 
0 
Issued for 
record.  

RPORAMT 

C 
FE1860031 118 VAC 

H NG

1 2 3 0o

AR 

TBSOO

4 6 6 7 8 9 10 11 12 
0000000

TO PROTEUS 
(R0004) 

TO SAS MUX 
C.ABNET A 

(R0004) 

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01ROO, POINTS 2 (POS.), 3 (NEG), AND 4 (SHIELD).  
2. SAS AND PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTIA ACROSS TERMINALS 11 AND 12 ISO -6 VDC.

REF. DWG.: A232023 
REF. SKETCH: SAS - REF

REF. UDC: FE1860031

1-,STATION: INDIAN POINT 2 A 
TITLE SAS COMPlTER INTERFACE P 
AREA 4 R- CHARGING PUMP ROOM (R4) R 
SKETCH-EDBY: VICTOR S. D'AvIORE L 
CHECKED BY: ,S. -1 :,d.- S

MECH. PROGRAM 
ENG. ,in DATE 
ca 'i 
ENG.1t1 DATE s!4'

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS -118

L \1 A W, nIIr* 4, I no .

DESIGN DETAIL

I



REVISION 

Inued for 
record.  

FE1860031 118 VAC

TO PROTEUS 
(R0006) 

TO SAS MUX 
CABINJET A 

(ROO05) 

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA O1RO9, POINTS 6 (POS.), 7 (NEG), AND 8 (SHIELD).  
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENIAL ACROSS TERMINALS 11 AND 12 IS 0-5 VDC.

REF. DWG.: A232023 
RE. SKETCH: SAS-REF

REF. UDC: FE1860031

STATION: INDIAN POINT2 A 
TrrLE SAS COMPUTER INTERFACE P 

P AREA 6 R-FU. STORAGE BLDG (RS) R 
SKETCHEDW. VICTOR S. D'AMORE L 
CHECKED BY: $. Z--., iS

MECH. PROGRAM 
ENG. A" DATE 
C&I I F 

ENG.-fl~ DATE S/,/f7 
ENG. \JAt', DATIE K.. 5C:)

CON 
EDISON ENG.  

C&l SKETCH 
SKETCH NO. SAS - 119

ENG. .At,,, DATE ... . RV. 1 S 1 OF 1

DESIGN DETAIL



REVISION 

Issued for 

record.  

FE1860031

TB500

4 5 6 7 8 5878o

TO PROTEUS 
(R0006) 

TO SAS MUX 
CABINET A 

(R0006)

NOTE:

SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 10 (POS.), 11 (NEG), AND 12 (SHIELD).  
SASNO PROTEUS CONNECTIONS SHOWN ONLY.  
POT'ENTIAL ACROSS TERMINALS 11 AND 12 IS 0 - 6 VDC.

REF. DWG.: A232023 
REF SKETCH: SAS - REF

REF. UDC: FE1860031

STATION: INDIAN POINT 2
STATION: INDIAN POINT 2 TITM SAS COMPUTER INTERFACE F 

AREA 6 R-SAMPLING ROOM (R6) F
SKETCHEDBY VICTORS. D'AMORE

MECH. PROGRAM 
ENG. v/ DATE
C&I J ENG.-1'-1 DATE t/j/ 7

I--

ENG. VAAN DATE . ~. ~)
_______ - - 4 1' f .L... I_ 1

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS -120 
REV. 1 SI-. 1 OF 1

DESIGN DETAIL

118 VAC 

H NG

2 3

CHECKED BY: AT- Zf's

r

V I

9 10 11 oo 0



REVISION 

I3ued for 
record.  

C 

FE1860031 118 VAC

TB500

TO PROTEUS 
(ROO07) 

TO SAS MUX 
CABINET A 

(R0007)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  
2. SAS AND PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENIWI.ACROSS TERMINALS 11 AND 12 IS 0 - 5VDC.

REF. DWG.: A232023 
REP SKETCH: SAS - REF

REF. UDC: FE1860031

STATION: INDIAN POINT 2 A 
TfTLE: SAS COMPUTER INTERFACE P 

P 
AREA 7 R-INCORE INSTR ROOM (R7) R 

SETCKEDW VICTORS. D'AMnE L 
CHECKED BY:' XL... =,riL- IS

MECH. PROGRAM 
ENG. J// DATE
C&J / 
ENG.-71 DATE -.- L7 
ENG. & l, DATE 6 SI -"-

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 121 
REV. 1 SH. 1 OF 1

DESIGN DETAIL



DESIGN DETAIL
REVISION 

Isued for 
record.  

FRPORM'3 
UDC 

FE1880031

TB500

1 2 3 4 5 8 7 8 9 10 11 12 00 0o 00°00

TO PROTEUS 
(RO008) 

TO SAS MUX 
CABtIET A 

(R0008)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 31 (POS.), 32 (NEG), AND 33 (SHIELD).  
2. SAS AND PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTEN71ALACROSS TERMINALS 11 AND 12 IS 0-6VDC.

REF. DWG.: A232023 
F. S ETCH: SAS - REF

REF. UDC: FE1860031

STATION: INDIAN POINT 2 A 
ThE SAS COMPUTER INTERFACE p 

AREA 8 R-DRUMMING STATION (R8) R 
SKTCO-IBY. VICTOR S. D'AMORE V 

CHECKED BY: S

MECH. PROGRAM 
ENG. DATE C&I -
ENG--)" DATEXI)"7 

ENG.\Ih" DATE 9'1" Vw-)
& .- 7 a

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS -122 
REV. 1 SH. 1 OF 1

118 VAC 

H N G



DESIGN DETAIL
REVISION 

0i 
Issued for 
record.  

FE8OATE 

FE1860031

1 2 3

TB600

4 5 8 7 8 9 
000000

10 11 
0?

CABINET B 
(RO011)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01ROS, POINTS 23 (POS.), 24 (NEG), AND 25 (SHIELD).  
2. SASAND PROTEUS CONNECTIONS SHOWN ONLY.  
I POTENTIALACROSS TERMINALS 11 AND 12 IS 0- 5VDC.

REF. DWG.: A207638 
RE. SKETCH: SAS - REF

REF. UDC: FE1860031

STATION: INDIAN POINT 2 A 
11TE SAS COMPUTER INTERFACE P 

P 
CONT AIR PARTICULATE RAD (Rl1) R 

SKETCH- EB. VICTOR S. D'AMORE L 

CHECKED BY: /i 4 S

MECH. PROGRAM 
ENG. IV/A-DATE 

EN-Gt'/- DATE'//oK7 

ENG.%AAI DATE ,.\. -7

CxN 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS -123 
REV. 1 SH. 1 OF 1

__________ - -. I-.. - -. ___________________________

118VAC 

H NGi



DESIGN DETAIL
REVISION 

Inued for 
record.  

FE1860031

2 3

TB600

4 5 6 7 8 9 10 11 12 ooooooo 0 +? ?

CABINET B 
(ROO12)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 6 (POS.), 7 (NEG), AND 8 (SHIELD).  
2. SASAMD PROTEUS CONNNECTIONS SHOWN ONLY.  
3. POTENTIAL ACROSS TERMINALS 11 AND 12 IS 0- 5 VDC.

REF. DWG.: A207638 
REF SKETCH: SAS - REF

REF. UDC FE1860031

T-~. I-
MECH. PROGRAM 
ENG. >/A-DATE
Cal 

ENG6ChI, DATE ,./)

CmN 
EDISON BIG.  

C&I SKETCH -

SKETCH NO. SAS - 124 
REV. 1 SH. 1 OF 1

J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ N \1 X-.- t-. DATE 6- L L ~ - -. ____________

118V AC 

H N G

STATION: INDIAN POINT 2 A 
TnE SAS COMPUTER INTERFACE P P 
CONT RADIO GAS RAD (R12) R 

SKEaC-wDB. VICTOR S. D'SORP L 
CHECKED BY' K... I- S



DESIGN DETAIL

TB600 R13

REVISION 

Isued for 
record.  

LIT-W 
FEI 860031

7 7 

NTO TB 502

TO PROTEUS 
(R0013) 

TO SAS MUX 
CABINET B 

(R0013)

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

I-,

STATION: INDIAN POINT 2 .  
TME SAS COMPUTER INTERFACE F 

F 
PLANT VENT (R13) F 
SI'"ETCHEDBW. VICTOR S. D'AMORE N 

CHECKED BY: <

MECH. PROGRAM 
ENG. AIA DATE 

EN.l;" DATE 

ENG. V/~t- DATEit. A*RI

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS- 125 
REV. 1 SH. 1 OF 1

rr~ ..-.- - ______

P=.  

0CL a-118VAC 

I G H N G

1 2 3 0 5"

d

4 5 8 7 8 9 10 11 12 ? ?°0 0 0 ?



DESIGN DETAIL

TO PROTEUS 
(R0014) 

TO SAS MUX 
CABINET B 

(R0014)

1. SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 10 (POS.), 
2. SASAND PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTIAL ACROSS TERMINALS 11 AND 12 IS 0- 5 VDC.

REF. DWG.: A207638 
FEF. SK 'CH: SAS - REF

11 (NEG), AND 12 (SHIELD).

REF. UDC: FE1860031

STATION: INDIAN POINT 2
I-I

TMTLE: SAS COMPUTER INTERFACE 1PP 
P 

A=D BLDG EXHAUST GAS RAD (R14) R 

SCECED) VICTR S. D'AMO L 
CHECKED BY:' AE" 2 ,L-S

MECH. PROGRAM 
ENG. AY,4 DATE
C& .  
ENG.//' DATE 9"/-7

ENG.VA DATE 6" 1"
I - _______________________

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS- 126 
REV. 1 SH. 1 OF 1

REVISION 

Issued for 
record.  

PORA'rE 
FE1860031

NOTE:



I

" DESIGN DETAIL
REVISION 

Issued for 
record.  

FE1860031

4 5 6 7 8 9 10 11 12 
0000000+?.?

TO PROTEUS 
(R0015) 

TO SAS MUX 
CABINET B 

(ROOl 5)

NOTE:

SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 14 (POS.), 
SAS AND PROTEUS CONNECTIONS SHOWN ONLY.  
POTETIAL ACROSS TERMINALS 11 AND 12 IS 0 - 6 VDC.

REF. DWG.: A207638 
REF. SKETCH: SAS - REF

16 (NEG), AND 16 (SHIELD).

REF. UDC: FE1860031

STATION: INDIAN POINT 2 
TITLE SAS COMPUTER INTERFACE 
STEAM JET AJR EJECT EXHAUST (R15) 
SKETCHEDBY. VICTOR S. D'AMORE 
CHECKED BY' Ajir 4,z

I-, r
MECH. PROGRAM 
ENG. Av.4 DATE 
C&I " tNG. 7 ",1 DATES//F7 

ENG.Vxt.- DATE 5-. 1'v
__________ -- - 6-4 -- - -. L

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 127 
REV. 1 SH. 1 OF 1

C P 

TB600 R1

118V 

H N G

2 3



REVISION 

I:
IWued for 
record.  

i'COrpolaad 

a18160031

1 25

N TO PROTEUS 
(ROOl 6) 

TO SAS MUX 
CABNET A 

(ROOl 8)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01ROO, POINTS 14 (POS.), 16 (NEG), AND 16 (SHIELD).  
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.  
a POTENTIALACROSS TERMINALS 11 AND 12 IS 0 - 5 VDC.

REF. DWG.: A232022 
EF. SKETCH: SAS - REF

REF. UDC: FEi860031

STATION: INDIAN POINT 2 JA 
TIT1.E SAS COMPUTER INTERFACEP 

P.  h CONTCLNG(HX SERV WTR OUT 2 RAD (R16) R 
SKETCHEDB. VICTORS. DMOR 
CHECKED BY:., IS l

MECH. PROGRAM 
ENG. A11/ DATE C&J ' 

ENG.-7;/ DATE SY,/A 
ENG.NA, DATE 15+11

CON 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SAS - 128 
REV. I SH. I OF 1

TB500

1*

DESIGN DETAIL

118 VAC 

H NG

II



REVISION 

Inued for 
record.  

711 
kwp

ra te c 

, 60031

4 5°910 11 12 
0 00 00 00 0+?

(i 
TO PROTEUS 

(RO01 7) 

I TO SAS MUX 
CABINET A 

(R10017)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01IR09, POINTS 19 (POS.), 20 (NEG), AND 21 (SHIELD).  
2. SASANDPROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTLALACROSS TERMINALS 11 AND 12 IS 0 - 5 VDC.

REF. DWG.: A232022 
EF. SKETCH: SAS - REF

REF. UDC: FE1880031

O PA' a &.. * Li n* - -I- I ... ... .. . . . . I . . ..
b I aION:. iru wm~ MANri Iz A 
'lTLE SAS COMPUTER INTERFACE P 
COMPCLNG PMP SUCT HDR RAD (R17) R 
SK!TCHED BY: VCTOR.. 'AOR 
CHECKED BY: =!:-4 --

MECH. PROGRAM ENG. IV//A DATE

C&j I i 
ENG.-7A/ DATE ,1",// 7 
ENG VN t,. n-m -. .i. <,n

CXN 
EDISON ENG.  

CUI SKETCH 
SKETCH NO. SAS -129
R~'~I I ~U I f~C I a. .,- - 'Zn L....1' .,-.~ ~n.= - I~ *I ~fl=v. S ~5*. S ... r

TB500

118 VAC 

H N G



DESIGN DETAIL

118 VAC 

H NG TB500 G 

5 6 7 8 9 00 000u

TO PROTEUS 
(ROO18) 

TO SAS MUX 
CABINET A 

(ROO18)

NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01ROO, POINTS 23 (POS.), 
2. SASAND PROTEUS CONNECTIONS SHOWN ONLY.  
I POTBALACROSS TERMINALS 11 AND 12 IS 0 - 5 VDC.

-REF. DWG.: A232022 
REP SKETCH: SAS - REF

24 (NEG), AND 26 (SHIELD).

REF. UDC: FE1860031

CON 
EDISON ENG.  

C8J SKETCH 
SKETCH NO. SAS - 130 
REV. 1 SH. 1 OF 1



REVISION 

1sued for 
record.  

FE1860031.

TB500

4 5 6 7 8 9 10 
0000000

TO PROTEUS 
(R0019)

.TO SAS MUX 
CBINET A 

(R0019)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA 01R09, POINTS 27 (POS.), 28 (NEG), AND 29 (SHIELD).  
2. SASANDI PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENlALACROSS TERMINALS 11 AND 12 IS 0- 5 VDC.

REF. DWG.: A232022 
REF. S1ETCH: SAS - REF

REF. UDC: FE1860031

SIAIlum4 INIJIANPOINT2
- 1~1

TlTF SAS COMPUTER INTERFACE
STM GEN BLOWDOWN DRAIN RAD [R19

MECH. ,POGRAM 
ENG. /J/A- DATE
C&J G " ENG.-7'/1F DATE -/ /'7

ENO\INk flAT ~

EDISON ENG.  
C&l SKETCH 

SKETCH NO. SAS -131
Dr 1J I 1 ^r I ,v-..__-_______-_____.. ..__"_"_...._______'"_ ' v........ .........

DESIGN DETAIL

118 VAC 

H NG

11 12

SKETCHEDB. VICTOR S. D'AMORE v 

CHECKED BY: L "

I

I

• /z -

I



REVISION 

o~j 
Isued for 
record.  

FE1860031

*1~

DESIGN DETAIL

118 VAC 

H N G
TB500

4 5 6 7 8 
00000

9 10 11 12

TO PROTEUS 
(R0020) 

TO SAS MUX 
CABa.Er A 

(R0020)

NOTE:

1. SAS SIGNAL DESTINATION: BTSCA 01R12, POINTS 27 (POS.), 28 (NEG), AND 29 (SHIELD).  
2. SASAM PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTIALACROSS TERMINALS 11 AND 12 IS 0- 5 VDC.

REF. DWG.: A232022 
REF. SKETCH: SAS - REF

REF. UDC: FE!860031

STATION: INDIAN POINT 2
lTIIE SAS COMPUTER INTERFACE P 

-P 
WASTE DIWOSAL GAS ANA LYZER (R20) R 

SKE7HED. VIOR . DnORE V 
S~Ta~B~VICOR S D'ORE L 

CHECKED BY: -- s

MECH. PROGRAM 
ENG. / DATE 
C&U /.

ENG.'/., DATE '.7 

ENG.V* t,% DATE 5. *1 -q
_______ - J-J. - -

MfCN 
EDISON ENG.  

C& SKETCH 
SKETCH NO. SAS - 132 
REV. 1 SH. 1 OF 1

1 2 3 123 
03;:P



DESIGN DETAIL

TBS00 R23

4 5 8 7 8 
00000

9 10 11 12 
00??

CABlET A 
(R0023)

NOTE: 

1. SAS SIGNAL DESTINATION: BTSCA Q1RlO, POINTS 2 (POS.), 3 (NEG), AND 4 (SHIELD).  
Z SASAND PROTEUS CONNECTIONS SHOWN ONLY.  
3. POTENTALACROSS TERMINALS 11 AND 12 ISO - 5 VDC.

REF. DWG.: A232022 
R:E SKETCH: SAS - REF

REF. UDC: FEi860031

MECH.~OGRAM 1~1 V

SMECH. PRO GRAM 

ENG. A!- DATE 

ENG."-,Th DATE s/4 7

I CHECKED BY:
7' \ t Q 1 OF 1

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS -133 
RF'V I 5SW 1 OF I

REVISION 

Inued for 
record.  

FE1860031
118 VAC 
H N Gi

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 
CONT CLNG SERV WTR OUT 2 RAD (R23) R 
SKETCHEDBe _VICTOR S. P kMORE v

I



DESIGN DETAIL

TO SAS MUX 

CABINET A 

(R0025)

TO PROTEUS 
(R0025) 

TO MIDAS

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

REF. DWG.: B208546 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 
TIE SAS COMPUTER INTERFACE 
CONTAINMENT RADIATION (R25) 
SKETCHEDBY: VICTOR S. D'AyORE 
CHECKED BY: "

MECH. PROGRAM 
ENG. I';* DATE 
C&l 

ENG.'7-)41 DATE 

ENG. k ViDATE -

CON 
EDISON ENG.  

C&I SKETCH 
?SKETCH NO. SAS- 134 

REV. 0 SH. 1 OF 1

REVISION 

0
I6ued for 
record.  

I



DESIGN DETAIL

TO SAS MUX 

CABINET B 

(R0026)

TO PROTEUS 
(R0026) 

TO MIDAS

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

REF. DWG.: B208547 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TrILE SAS COMPUTER INTERFACE P P 
CONTAINMENT RADIATION (R26) R 
,SKETCHED BY:. VICTOR S. D'AORE V 
SKETCED BY VL CHECKED BY: K _._.i. _,- S

MECH. PROGRAM 
ENG. DATE 
C&I, DA / 
ENG.7;1%1 DATE~f/// 

ENG.,,&;/ SSVDATE $X1-

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 135 
REV. 0 SH. 1 OF 1

REVISION 

01 
Issued for 
record.

20K 250K 20K



DESIGN DETAIL 

A3D

TO SAS MUX 
CABINET A 

(R0027)

TO 
TERMINAL
BLOCK L

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 IS 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

STATION: INDIAN POINT 2 A 
lITLE: SAS COMPUTER INTERFACE 
PLANT VENT HI RAD (R27) R 

SKETCHEDw VICTOR S. D'AMORE IV 

CHECKED BY: .T -/is

MECH. PROGRAM 
ENG. // DATE 

ENG.:fr DATE ,b/ /?

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS -136 
REV. 0 SH. 1 OF 1

REVISION 

Isued for 
record.

ENG.V/ , DATE/, / ,/U



DESIGN DETAIL

TO PROTEUS

B TO J6 PLUG FOR II I K #Z RATEMETER 

I IB2(REF. 29) 
B3 

I 

ITO TIGRAPH 100" 

GRAPHIC DISPLAY 

TO SAS MUX 
CABINET A 

(R0028) 

NOTE: SAS SIGNAL DESTINATI1ON: BTSCA 01R04, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).

ENGINEERNG 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.  

THMS BAD SSTEM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208858 
REF. SKETCH: SAS - REF.

REF. UDC: FEI - 860034 Revision 1

STATION: INDIAN POINT 2
TITLE SAS COMPUTER INTERFACE 
STEAM UNE RAD LOOP 1 (R28) 

SKETCHEDBe VICTOR S. D'AMORE 

CHECKED BY: -, Z

'-I I-
MECH. PROGRAM 
ENG. A /, DATE

ENG. Ifj DATE x/3,47 
ENG. V//t DATE'S.13 ?

CON 
EDISON ENG

C&I SKETCH
SKETCH NO. SAS - 137 
REV. 1 SH. 1 OF 1

REVISION 

Issued for 
record.  

I I -8o 3at 4 
POW. 1

LEG 
VA -z DAE_ 

_3_1



DESIGN DETAIL

TO PROTEUS 
(R0029)

v TO J6 PLUG FOR B4 IA K # 22 RATEMETER 

TO TIGRAPH '100' 
GRAPHIC DISPLAY 

TO SAS MUX 
C0ABtNT A 

(R0029) 

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

EN(EING JUSTIFICATION 

THE VICTOREEN LOG RATEMETER 842-11 PROVIDES A 0-5 VDC (+ 2%) 
COMWUT OUTPUT(SEE PAGE 14, TABLE 3 OF REFERENCE 36). 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 
REP SPETCH: SAS - REF.

REF. UDC: FEI - 860034 Revision 1

STATION: INDIAN POINT 2 jA
TITLE: SAS COMPUTER INTERFACE
STEAM UNE RAD LOOP 2 (R29) 

SOTCHEDWB VICTOR S. ORE .1 
CHECKED BY: A- 7

I-.,. I

MECH. PROGRAM 
ENG. lt/A DATE
C&E/ ' ENG. /

DATE /,?/I,7

ENG.VA~ DATE S(.lv4~

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 138 
REV. 1 SH. 1 OF 1

REVISION 
01 
Inued for 

Fcord1sd 
I ncfES -8800 LpV

,___ &EN-G. V t DA I.TE... - - ... ,. I ,Z

P



REVISION 

Inued for 
record.  

121.

DESIG1l DETAIL

TO PROTEUS

A TO J6 PLUG FOR 

0 -11 K #MRATEMETER 

TO TGRAPH '100' 

GRAPHIC DISPLAY 

TO SAS MUX 
CABINET A 

(R0030) 

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

ENGINFVNG JUSTIFICAT1ON 

THE VICTOREEN LOG RATEMETER 842-11 PROVIDES A 0-5 VDC (± 2%) 
COMPUTER OUTP1UT(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 SYST1EM IS NOT SAFETY RELATED, AND DOES NOT REQUIRE ISOLATION.

REF. DWG.: A208858 
REF. SKETCH: SAS - REF.

REF. UDC: FEI - 860034 Rev. 1

STATION: INDIAN POINT 2 A 
Tr.U SAS COMPUTER INTERFACE P 

P STEAM LINE RAD LOOP 3 (R30) R 

CKETCKEDBY VICT9R S. DMORE L 

CHECKED BY: ~ii S

MECH. PROGRAM 
ENG. DATE 
C&I 

ENG.-A0 DATE .//3. , 

ENG. V&dN DATE 1.)2.'R*

EDISON ENG.
C&I SKETCH 

SKETCH NO. SAS - 139 
REV.1I SH. 1 OF I

P-7 1 I 

REV. 1 SH. 1 OF 1



DESIGN DETAIL
REVISION 

Issued for 
d.  

'cOrporated FEI -860034 

Rev. 1

TO J6 PLUG FOR 
#24 RATEMETER

TO TIGRAPH '100' 
GRAPHIC DISPLAY

TO SAS MUX 
CABINET A 

(R0031)

NO'. SAS SIGNAL DESTIATION BTSCA 01R02, POINTS 2 (POS.), 3 (NEG.), AND 4 (SHIELD).  

ENGINEERING JUSTIFICATION 

THE VCTOREEN LOG RATEMETER 842 -11 PROVIDES A 0- 6 VDC (+ 2%) 
COMPUTER OUTPUT(SEE PAGE 14, TABLE 3 OF REFERENCE 36). 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: FEI - 860034 Rev. 1

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 

P 
STEAM UNE RAD LOOP 4 (R31) R 
SKETCHEDBY: VICTOR S. D'AMORE V 

CS L 
CHECKED BY: S

f1 F

MECH. PROGRAM 
ENG. / DATE 

ENG.VtN DATE 9.I1*-i

CXN 
EDISON ENG.  

C& SKETCH
SKETCH NO. SAS - 140 
REV. 1 SH. 1 OF I

TO PROTEUS 
(90031)

__________ - *7 L...L ~

I



DESIGN DETAIL
REVISION 

iWued for 
record.  

ipa, aled 
FE) -860063 
PRw. 0

(EIAA)

TO SAS MUX 
CABINE A 

(L6064)

NOTE: SAS SIGNAL DESTNTION: BTSCA 01Rl1, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).

REF. DWG.: A225410 
REF. SKETCH: SAS - REF

REF. UDC: FEI - 860063 REV. 0

STATION: INDIAN POINT 2 A 
M'LE SAS COMPUTER INTERFACE P 

P 
RWST LEVEL (LT -920) R 

SKETCHED~r VICT2R S. DAMORE I-
CHECKED BY: j"

MECH. ,PROGRAM 
ENG. xJ/ . DATE
C&I ( 
ENG. 727 DATE ,?/ .7

ENG.Vt DATEtI3.--

CON 
EDISON ENG

C&i SKETCH 

SKETCH NO. SAS- 141 
REV. I SH. 1 OF 2

TO LC - 920 A/B 

TO LI-920 

TO TP/L920

TO 
LQ -920 

TO 
LT- 920

TO 
PROTEUS 

(L6064)

I



IMPEDANCE CALCULATION
REVISION 

Issued for 
record.  

1 ncorpoated 
FE-860063 
Raw0 (REF. 10) 

LI - 920

/-10 -50 MA

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 61 OAR POWER SUPPLY WHICH PROVIDES A NOMINAL 80 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 ADDmON OF THE 
SAS INPUT (100 OHMS), THE TOTAL IMPEDANCE (315 OHMS), FALLS WITHIN THE LOAD LIMIT 
(975 OHMS).  

THE REFUJNG 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

MECH. PROGRAM 
ENG. A09 DATE 
C&I 
ENG.--A, DATE/o/2// 

ENG. At DATE 1/-i

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 141 
REV. 1 SH. 2 OF 2

LT-920 REACTOR CONTROL CIRCUIT (Z EQUIV.)

PROTEUS
(REF. 3) 
TP/L920

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P P 

RWST LEVEL (LT - 920) R 
SKETCHEDB. VICTOR S. D'AMORE L 
CHECKED BY: j,,c .. S



DESIGN DETAIL

CONN TO RTD 
SIGNAL SHIELD

STRIP # 0178

TO SAS MUX 
CABINET A 

(T0087)

18.46- 34.84 mV

TO PROTEUS 
. (TOO87)

TYICAL FOR: SAS
MUX 

JUNCTIONSBOX SIGNAL LM STRIP4 PNTS PROTEUS ID SASDA BTSC PTS. SHLD 
Al JB-Al 01 0178 J15,16 T0087 T0087 A 01R12, +14, -15, 18 A2 JB-A2 01 0176 K09,10 T0088 T0088 A 01R11, +31, -32 33 
B1 JB-B1 01 0177 J15,16 T0089 T0089 B 01Rl1, +2, -3, 4 
B2 JB-B2 01 0178 J13,14 T0090 T0090 B 01R10, +31, -32 33

ENGlI=EIVNG JUSTIFICATION

CHA1NS JB-Al, AZ A3, A4 MONITOR THE TEMPERATURE AT REFERENCE JUNCTIONS Al, A2 
B1, 82 REYSPECT aYMJERATURE RANGE 0- 160 DEGREES). A VOLTAGE SIGNAL OF 18.46 TC 
34.84 W 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, 
'MICH HAVE BEN DESIGNA7T AS TYPE A VARIABLES PER NUREG 1.97. THE CURRENT 
ICORE TIC SYSTEM IS COMMECIAL GRADE, AND THE UTILIZATION OF AN ISOLATOR TO 
SEPARATE THE COMPU7ER SYSTEMS WOULD BE ACADEMIC. PRESENTLY, THE INCORE T/C 
SYSTEM IS IN THE PROCESS OF BEING REPLACED TO MEET THE INTENT OF NUREG 1.97 
REV 3 AND NUREG - 0737.  

REF. DWG.: B228227 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TILE: SAS COMPUTER INTERFACE P 

P INCORE TC'S JB- Al, A2, B1, B2 R 
SKTCHEDB. VICTOR S. DAMORE V 

CHECKED BY: I Q_. S

MECH. PROGRAM 
ENG. AJ /a DATE
C I I- -.f ; tNUi7FV DATE

ENG.V t% DATE1. 13.W)

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS - 142 
REV. 0 SH. 1 OF 1

REVISION O 
Inued for 
record.  

I

TO RTD 
BRIDGE

I



DESIGN DETAIL

RACK D8

TB 2
TO HONEYWELL INDICATOR 

(Mc #5) 

5 MV 

TO SAS MUX 
CABU'4T A 

(10000)

NOTE: THE ABOVE SKETCH IS SPECIFIC TO T/C #6 (TC - C08), BUT IT REPRESENTATIVE OF ALL 
INCORE THE-MOCO'LE INPUT CONNECTIONS TO SAS. SEE TABLE ON SHEET 2 FOR ALL 
THRMCU'ECONNECTIONS TO THE SAS COMPUTER.  

REF. DWG.: A228236 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE 

9CORE THERMOCOUPLES R 
SKETCHBY. VICTOR S. D'AMORE V 

L CHECKED BY : _ :S

MECH. POGRAM 
ENG. A/A DATE 

ENG.1>7 DATE W,-'X 

ENG.Vhitn DATE 8-1.I3,i

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 143 
REV. 0 SH. 1 OF 2

REVISION 
OF
Issued for 
reco'd.  I

(TC-C08) 
TO T/C #5 

VIA JB A



I1

TYPICAL FOR:
REVISION 

0F 
Iued for 
record.

SAS 
MUX

T/C # JB TB. POINTS. SHLD 'CAR

TC - C08 
TC - E04 
TC - E08 
TC-ElO 
TC - F12 
TC - G09 
TC - H03 
TC - H08 
TC-H1O 
TC-H13 
TC-J1O 
TC-J11 
TC - K03 
TC - L12 
TC - MOS 
TC - M08 
TC-M1O 
TC - NO$ 
TC - L07 
TC - L11 
TC - DO4 
TC - D0 
TC - E05 
TC-Ell 
TC - F05 
TC - F0 
TC - G04 
TC - G0 
TC - H05 
TC - H09 
TC -J07 
TC - Kll 
TC - K13 
TC - L05 
TC - N09 
TC - D02

IND CMPTR 
RTSCA POINTS SHIF:: PWTA'l'RSS

+1, -2 3 
+7 -8 9 
+10 -11 12 
+1 -2 3 
+4 -5 6 
+10 -11 12 
+7 -8 9 
+10 - 11 12 
+1 -2 3 
+4 -5 6 
+7 -8 9 
+10 - 11 12 
+1 -2 3 
+10 -11 12 

+1 -2 3 
+4 -5 6 
+7 -8 9 
+1 -2 3 
+1 -2 3 
+4 -5 6 
+4 -5 6 
+10 -1112 
+4 -5 6 
+7 -8 9 
+1 -2 3 
+4 -5 6 
+7 -8 9 
+10 -11 12 
+1 -2 3 
+4 -5 6 
+10-1112 
+1 -2 3 
+4 -5 6 
+10 -1112 
+1 -2 3 
+7 -8 9

01R01 
QiROl 01 Rol 

01R02 
01R02 
01R03 
01R03 
01 R04 
01R05 
01 R04 
01R05 
01 R06 
01R07 
01 R06 
01R07 
01R08 
01R09 
01R08 
01R1O 
01R10 
01 R09 
01R01 
01 R01 
01R03 
01R03 
01RO4 
01R05 
01R05 
01 ROB 
01 R06 
01 R07 
01R08 
01R07 
01R08 
01R09 
01 R10 
01R02

+27 29 5 
+31 -32 3 
+27 -28 29 
+31 -32 33 
+27 -28 29 
+31 -32 33 
+27 -28 29 
+27 -28 29 
+31 -32 33 
+31 -32 33 
+27 -28 29 
+27 -28 29 
+31 -32 33 
+31 -32 33 
+27 -28 29 
+31 -32 33 
+31 -32 33 
+31 -32 33 
+23 -24 25 
+31 -32 33 
+27 - 28 29 
+31 -32 33 
+27 -2829 
+31 -32 33 
+31 -32 33 
+27 -28 29 
+31 -32 33 
+27 -28 29 
+31 -32 33 
+27 -28 29 
+27 -28 29 
+31 -32 33 
+31 -32 33 
+27 -28 29 
+27 -28 29 
+31 -3233

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 UTILZATION 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 BE REPLACED BY A DIGITAL DATA LINK.

STATION: INDIAN POINT 2 ,4 
TITLE: SAS COMPUTER INTERFACE F P 

INCORE THERMOCOUPLES R 
SKETCHEDBY: VICTOR S. D'AMORE L 
CHECKED BY: i S

MECH. PROGRAM 
ENG. IVA DATE 
C&I 
ENG.jII DATE Y/)7 

ENG.V k-, DATE <.p.i'-

CON 
EDISON ENG.  

C&I SKETCH 

SKETCHNO. SAS- 143 
REV. 0 SH. 2 OF 2

RACK D8

T0005 
T0007 
T0008 
T0009 
T0010 
T0012 

ST001 5 

T0016 
T0017 
T0018 
T0019 
T0020 
T0021 
T0024 
T0026 
T0026 
T0027 
T0029 
T0057 
T0058 
T0038 
T0040 
T0042 
T0043 
T0045 
T0046 
T0047 
T0048 
T0049 
T0050 
T0052 
T0053 
T0054 
T0056 
T0061 
T0039



DESIGN DETAIL

NS RACK C - 5 
TB 107 

NM41F 2 2 -

3 3 _'

TO SAS MUX CABI1E-T A 
(N0049)

0-5 VDC

NOTE; SAS SIGNAL DESTINAIlOtt BTSCA 01R06, POINTS
19 (POS.), 20 (NEG.), AND 21

ENGINEERING JUSTIFICATION

THE POWER RANGE CHANNEL 41 (QUAD4) DET ECTOR Q SIGNAL PROVIDES CURRENT SIGNALS 

TO SUMMING AND LEVEL AMPUFIER NM310. NM310 PROVIDES A 0-10 VDC SIGNAL TO ISOL

ATION AMPLIRER NM303, WHICH PROVIDES AN ADJUSTABLE 0- 5 VDC SIGNAL AT TB- 107 

(POINTS 1, 2, AND 3), IN 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 

STATION: INDIAN POINT 2 

1TITE SAS COMPUTER INTERFACE 

PWR RNG CH41 (QUAD4) DET Q (NtI 

SKETCHEDBY. VICTOR S. D'AMORE 

CHECKED BY:

EDISON ENG.  C&I SKETCH 
SKETCH NO. SAS - 144 
REV. 0 SH. 1 OF 1



DESIGN DETAIL
REVISION 

Ibsued for 
record.  

atpomwd 

FEI-860036 
Reaon 0.

TO SAS MUX 
C.ABINET A 

(N0042)

JE6 - JL1/2 
EDSTING

NOTE SASSC14AL DESTINATION: BTSCA 01R07, POINTS 14 (POS.), 15 (NEG.), AND 16 (SHIELD).  

ENGINEERING JUSTIFICATION: 

THE POWER RANGE CHANNEL 41 (QUAD 4) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0- 2.5 

AC SQNAL 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 - 5. THE SAS INPUT CAN 
T43FORE BE IMPLEi1ED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-9, AND FIGURE 10-25 
SHEET I OF 8 IN REFERENCE 28).

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

REF. UDC: FEI- 860036 REV. 0

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE 
PWRRNGCH41(QUAD4) DET 0 BOT (NM41D) R

SHTCKEDBY VICTORS. DAMORE

___________ J - !-----1, C*'*-'7-~-~~-- J-J

MECH. PROGRAM 
ENG. t/,A DATE 
C&J f 

ENG.-<I1 DATE //7/ 7 

ENG.\jLA& DATE n-'-?

CON 
EDISON ENG.  

C&l SKETCH

SKETCH NO. SAS - 145 
REV. 1 SH. 1 OF 1

NIS RACK C-5 
TB 105

TO TB103 
POINT 11

ICHECKED BY: .,L.



DESIGN DETAIL

NIS RACK C-5 TB 104

TO SAS MUX CABr4ET A 
(N0041) 

0-5VDC 

-JE - JL1/1 
EXISTING 

JE6 - JA4/1 
EXISTING

NOTE SASSIGNLAL DES1TNATON: BTSCA 01R07, POINTS 19 (POS.), 20 (NEG.), AND 21 (SHIELD).  

5 NG JUST1FRCAT1ON 

THE POWE RANGE CH 41 (QUAD 4) DETECTOR Q TOP SIGNAL PROVIDES A 0- 2.5 VDC 

SIGNAL TO ISOLATION AMPURER NM301. NM301 PROVIDES AN ADJUSTABLE 0-6 VDC SIG 

NAL AT TB - 104 (POINTS 4, 5, AND 6) AT THE NIS RACK C - 5. THE SAS INPUT CAN THERE 

FORE BE IMPLEMENTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-9, AND FIGURE 10- 26 SHEET 

1 OF 8 IN REFERENCE 28).

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

REF. UDC: FEI - 860036 REV 0

EDISON BG.  C&I SKETCH 
SKETCH NO. SAS - 146 
REV. 1 SH. 1 OF 1



is

DESIGN DETAILREVISION 

0 f Inued for 

Ir

NM42F

TO SAS MUX SCAET B 
(NOS0)

-5 VDC

NOTE; SAS SIGNAL DESTINATION BTSCA 01 R07, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).  

NGINC'EENG JUSTIFICATION: 

THE POW RAN( CRANGE 42 (QUAD 2) DETECTOR Q SIGNAL PROVIDES CURRENT SIGNALS 

TO SUMMING AND LEVEL AMPLIFIER NM31 0. NM31 0 PROVIDES A 0 - 10 VDC SIGNAL TO ISOL 

ATION A LFIR NM3, WHICH PROVIDES AN ADJUSTABLE 0- 5 VDC SIGNAL AT TB - 207 

(POINTS 1, 2, AND 3), IN THE NIS RACK C - S. THE SAS SIGNAL CAN THEREFORE BE IMPLE 

MENTED HERE (SEE SECTION 2.2.4.1.4, 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 A MECH. PROGRAM CON 

iTE: SAS COMPUTER INTERFACE P ENG. DATE EDISON ENG.  

PWR RNG CH42 (QUAD2) DET 0 (NM42F) R C&I C&I SKETCH 

SKETCHEDB:. VICT PR S. D'MORE V ENG.-fM DATE Y' SKETCH NO. SAS-147 

CHECKED BY: IS ENG.N/kM. DATE -I.1-? -' REV. 0 SH. 1 OF 1

NIS RACK C-6 
TB 207



DESIGN DETAIL
REVISION 

Issued for 

d

"1B205A

TO SAS MUX 
CABINET B 

(NO044)

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).  

ENGINERNG 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 - 206 (POINTS 7, 8, AND 9), IN THE NIS RACK C - 6. THE SAS INPUT CAN 
THEREORE BE RfU3AE'rED 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______
TTE SAS COMPUTER INTERFACE

MECH. PROGRAM 
ENG.A,/4 DATE 
C&j 

/ 

ENG.-r-M DATE Y11719

ENG.P-,A DATE k-ID.()

CflN 
EDISON ENG.

C&I SKETCH

SKETCH NO. SAS - 148 
REV. 0 SH. 1 OF 1

US RACK C - 6 

TB 205

PWR RNG 042 (QUAD2) DET Q BOT (NM42D R 
SKETCHEDB't VICTOR S. D'AMORE V 
CHECKED BY: A"L.. -ZI S



DESIGN DETAIL
REVISION 

Issued for 
record.

5 VDC

NOTE 1 

NOTES: 1. DUSTING CONNECTIONS TO TB 204 (OTHER THAN POINTS 4, 5, 
SHOWN.  

2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 19 (POS.), 20 
(SHIELD).

TO SAS MUX 
CABINET B 

(N0043) 

AND 6) ARE NOT 

(NEG.), AND 21

ENGkNEERNG JUSTIFICATION: 

1HE POWER RANGE CHAM4EL 42 (QUAD 2) DETECTOR Q TOP SIGNAL PROVIDES A 0-2.5 VDC 
N4UT TO ISOLATION AMPLIFER NM301. NM301 PROVIDES AN ADJUSTABLE 0-5 VDC SIGNAL 
AT TB - 204 (POINTS 4, 5, AND 6), 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

11TnM SAS COMPUTER INTERFACE
PWR RNG CH42 (QUAD2) DET 0 TOP (NM42C,
SKETC-EDB. VICTOR S. D'AMORE

MECH. PROGRAM 
ENG. v DATE C&I 

ENG-ff DATEY/7/) 7 
ENGVA t DATIFJ.-".<,.

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 149 
RF'VI lW IH 1 FI

ENGV~. t-.....- nEV S O

~1

NIS RACK C - 6 

TB 204
TB 204A

CHECKED BY: J

JIAIIVN: INLAANPOINT2

° A
W W



DESIGN DETAIL
REVISION 

Issued for 
record.  

I9

NM43F - 2 

3 
4

6 
7 
8 
9 

10 
11 
12

TB 307 
1 
2 

3

+ TO SAS MUX 
_ABINET A 

-j .(N001) 

0- 5 VDC

NOTE; SAS SIGNAL DESTINAT1ON: 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 AMPUFIER NM31 0. NM31 0 PROVIDES A 0 - 10 VDC. SIGNAL TO ISOL 
ATIONAMPURER 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 A 
TLE SAS COMPUTER INTERFACE p 

PWR RNG CH43 (QUAD1) DET Q (NM43F) R 
SKETCHED BY VICTOR S. D'AMORE V 

CHECKED BY: 2 4 S

MECH. PPOGRAM 
ENG. f/A0 -DATE

1~

C&I -7 
ENG.7/' DATE 744/

ENG. VAt" . DATE H -. O.17

CON 
EDISON ENG.  

C&I SKETCH

SKETCH NO. SAS - 150 
REV. 0 SH. 1 OF 1

NIS RACK C - 7

f



DESIGN DETAIL
REVISION 

Lnuod for 
record.

NOTE: 1. EXISTING CONNECTIONS TO TB 306 TERMINAL POINTS (OTHER THAN 7, 8, & 9) ARE 
NOT SHOWN.  

2. SAS SIGNAL DESTINATION: BTSCA 01R13, POINTS 19 (POS.), 20 (NEG.), AND 21 
(SHIELD).  

ENGINEERING JUSTIFICATION: 

THE POWER RG CHAMNNEL43 (QUAD 1) DETECTOR Q BOTTOM SIGNAL PROVIDES A 0-2.5 
VDC INPUT TO ISOLATION AMPLIFER NM302. NM302 PROVIDES AN ADJUSTABLE 0 - 5 VDC 
SIGNAL AT TB - 306 (POINTS 7, 8, AND 9), IN THE NIS RACK C - 7. THE SAS INPUT CAN 
TIE8EOf BE URBANTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-9, AND FIGURE 10-25 
SHEET 6 OF 8 IN REFERENCE 28).  

REF. DWG.: A228129 
REF. SKETCH: SAS - REF

STATION: INDIAN POINT 2 A 
TITLE: SAS COMPUTER INTERFACE P 
PWR RNG 0443 (QUADi) DET 0 BOT (NM43DJ R 
SKTCHEDWBY. VICTOR S. D'AMORE V 

CHECKED BY: k' .i_ - ,( S

MECH. >OGRAM 
ENG. /A DATE 

C / DATE 17 

ENG. \DATE1 )2

CON 
EDISON ENG.  

C&I SKETCH
SKETCH NO. SAS -151 
REV. 0 SH. 1 OF 1

________ 1--.-------- d'-'~-~~y' ~Wffk L.....L~ - ____________________

TO P1r9' U3 
(N0046) 

-0-5 VDC



DESIGN DETAILREVISION 

uad for

TO SAS MUX CABIN'ET A 
(N0045)

(REF. 18)

$--0-5VDC 
TO PROTEUS 

(N0046)

NOTE 1 

NOTES: 1. EXISTING CONNECTIONS TO TB 304 (OTHER THAN POINTS 4, 5, 
SHOWN.  

2. SAS SIGNAL DESTINATION: BTSCA 01R07, POINTS 23 (POS.), 24 
(SHIELD).

AND 6) ARE NOT 

(NEG.), AND 25

e NG JUSTIFICATION: 

TI-E POWER RANGE CHANNEL43 (QUAD 1) DETECTOR 0 TOP SIGNAL PROVIDES A 0-2.5 

VDC INPUT TO ISOLATION AMPUFIER NM301. NM301 PROVIDES AN ADJUSTABLE 0- 5 VDC 

SIGNAL AT TB - 304 (POINTS 4, 5, AND 6), IN THE NIS RACK C - 7. THE SAS INPUT CAN 

11ERE BE &IPLENAJTED HERE (SEE SECTION 2.2.4.1.3, FIGURE 2-9, AND FIGURE 10-25 

SHEET 5 OF 8 IN REFERENCE 28).  

REF. DWG.: A228129 
RSKETCH: SAS - REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM CON 

TITLE: SAS COMPUTER INTrRFACE -p ENG. A) DATE EDISON ENG.  

PWR R14G CH43 (QUAD1) DET 0 TOP (NM43C)R C&I C&I SKETCH 

SKETCHEDB3'. VICTOR S. D, ORE V ENG.-Iv DATE SKETCH NO. SAS- 152 

CHECKED BY: S ENG. /)j DATE J. ' REV. 0 SH. 1 OF 1

NIS RACK C -7 

TB 304 TB 304A



REVISION TAIL 
IS__ DESIGN DET L 

ed for r.  

NCORPORATEE NIS RACK C - 8 

FEI-880023 TB 407 TO SAS MUX 
-SION 1 CABINET ne, ~oH11 1(+)1 I(N0052) 

NM44F- 2 2(-, 
3 3 
4 0-5 VDC 

5 

6 
7 

8
9; 

10 

12g 

NOTE: SAS SIGNAL DESTINATION: BTSCA 01Rl0, POINTS 14 (POS.), 15 (NEG.), AND 16.  

(SHIELD).  

SENGINEERING JUSTRiCATION: 

THE POWER RANGE CHANNEL 44 (QUAD 3) DETECTOR 0 SIGNAL PROVIDES CURRENT SIGNALS 

TO SUMMING AND LEVEL AMPUFIER NM310. NM310 PROVIDES A 0-10 VDC SIGNAL TO ISOL

ATION AMFIER 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: FEI - 860023 REV 1 

REF. SKETCH: SAS-REF 

STATION: INDIAN POINT 2 A MECH. PROGRAM CON 
11TR. SAS COMPUTER INTERFACE P ENG. " DATE EDISON ENG.  

PWR RNG CH44 (QUAD3) DET Q (NM44F) R C&I C&I SKETCH 
VENG.P DATE 

SKETCHEDBY. VICTOR S. D'AMORE L SKETCH NO. SAS-153 

CHECKED BY: / s ENG. DATE '4 REV. 1 SH. 1 OF 1



DESIGN DETAIL
REVISION 

Wuod for Iud 

I ncopotiaed 
FEI-860023 
PeAmn 1.  

R!

TO SAS MUX 
CABINET B 

(N0048)

JE9 - JL1/2 
ESTING

NOTE SASSGA. DESTINATIOI BTSCA 01R010, POINTS 10 (POS.), 11 (NEG.), AND 12 (SHIELD).  

ENGt4EF:1NG JUSTIFICATION: 

THE POWER RANG CHANNEL 44 (QUAD 3) DETECTOR 0 BOTTOM SIGNAL PROVIDES A 0- 2.5 
VDC INPUT TO ISOLATION AMPLIFER 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 VvFPAENTED 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. SKETCH: SAS - REF

REF. UDC: FEI-860023 REV. 1

STATION: INDIAN POINT 2 A 
TTLE SAS COMPUTER INTERFACE 

RFRNG CI44(QUAD3) DET Q BOT (NM44D) R 

SC*-W VICTOR S. DAMORE V 

CHECKED BY: Is

MECH PROGRAM
MECH. PROGRAM 
ENG. A//A DATE 
C&I I 
ENG.-7t/1 DATE Y/) 

ENG. VA \U DATE H1.-

(fN 
EDISON ENG.  

C&i SKETCH 
SKETCH NO. SA -154 
REV. 1 SH. 1 OF 1

TO TB403 
POINT 11

NIS RACK C-8 
TB 405



DESIGN DETAIL
REVISION 01 
Issued for 

I ncoipotatsd 
FEI-1860023 
Reion 1.  

I

TO SAS MUX 
CABINET B 

(N0047) 

JE9 - JL1/1 
ESTING 

JE9 -JA4/1 
EBISTING

NOTE SASSIGNAL DESTINATION: BTSCA 01R06, POINTS 23 (POS.), 24 (NEG.), AND 25 (SHIELD).  

aING JUSTIRFCATION6 

THE POWER RANGE CHANNEL 44 (QUAD 3) DETECTOR Q TOP SIGNAL PROVIDES A 0- 2.5 VDC 
INPUT TO ISOLATION AMPLIFER NM301. NM301 PROVDE$'AN ADJUSTABLE 0 - 5 VDC SIGNAL 

AT TB -404 (POINTS 4, 5, AND 6) 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 10-26 SHEET 7 
OF 8 IN REFERENCE 28).

REF. DWG.: 9321 - F - 3316 
REF. SKETCH: SAS - REF

REF. UDC: FEI - 860023 REV. 1

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P 

P 
PM RNG CH44(QUAD3) DET Q TOP (NM44C) R 
SKT-CHEDY. VICTOR S. DAPORE VL 

CHECKED BY: I S

MECH. PROGRAM 
ENG. Al/d DATE
C8,1 

ENG.73'1 DATE 

ENG. Vl, , DATE-? .

CON 
EDISON ENG.

C&l SKETCH 
SKETCH NO. SAS-155 
REV. 1 SH. 1 OF 1

NIS RACK C - 8 
TB 404



DESIGN DETAIL
REVISION 

orIssued for 
record.  w-

1 

2 
3 41 
5 
6 
7 

NM31E- a 

19 

10 
11 
12

TB 101 

SRL+ 
SRL

SH 
7(+) 
8 (-) 

9 
1N31 + 
1N31 

SH 
NOTE 1

TO SAS MUX 

7 
~CABNET A - - - -- (N0031) 

0-5 VDC

NOTE: 1. EXISTING CONNECTIONS TO TB 101 TERMINAL POINTS (OTHER THAN 7, 8, AND 9) 
NOT SHOWN.  

2. SAS SIGNAL DESTINATION; BTSCA 01R08, POINTS 10 (POS.), 11 (NEG.), AND 12 
(SHIELD).  

ENGNEERING JUSTIFICATION: 

THE SOURCE RANGE DETECTOR 1 LOG Q SIGNAL CAN BE DERIVED FROM ISOLATION AMPLI 
FIER NM106, WHICH PROVIDES AN ADJUSTABLE 0 - 5 VDC SIGNAL AT TB - 101 POINTS (7, 8, 
AND 9) IN THE NIS RACK C - 6. 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).  

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

STATION: INDIAN POINT 2
TIE SAS COMPUTER INTERFACE IP
SOURCE RNG DETECTOR 1 LOG Q( NM31E) 
SKTCHW. VICTOR S. D'AMORE 
CHECKED BY: i-4

MECH. IRfOGRAM 
ENG. 1//4 DATE
C&i I 
ENG 'r1 DATE Y/7/R7

ENG.V1 A. DATE H YI')__________________________________________________________ -I

CON 
EDISON ENG.

C&I SKETCH 
SKETCH NO. SAS - 156 
REV. 0 SH. 1 OF 1

NIS RACK C - 5

I



DESIGN DETAIL

NIS RACK C - 6 
TB201

1 
2 

3 
4 

5 
6 

m7 

NM32F- 8 
9 

10 
11 
12

NOD 32+ 

NOO 32

SH 
7(+) 
8(-) 

9 
2N32 + 
2N32 

SH 
NOTE 1

TO SAS MUX 
CABINET B 

(N0032) 

0-5 VDC

NOTE: 1. EXISTING CONNECTIONS TO TB 201 TERMINAL POINTS (OTHER THAN 7, 8, AND 9) 
ARE NOT SHOWN.  

2. SAS SIGNAL DESTINATION; B"SCA 01R07, POINTS 14 (POS.), 15 (NEG.), AND 16 
(SHIELD).  

ENGINEERING JUSTIFICATION: 

THE SOURCR RANGE DETECTOR 2 LOG Q SIGNAL CAN BE DERIVED FROM ISOLATION AMPUR 
ER NM106, WHICH PROVIDES AN ADJUSTABLE 0-6 VDC SIGNAL AT TB -201 (POINTS 7, 8, 
AND 9), IN THE NIS RACK C - 6. 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 A 
TITLE SAS COMPUTER INTERFACE p 

C P 
SOUR~CE RNG DETECTOR 2 LOG Q (NM32F) R 
SKETCH-EDBY VICTOR S. P~MR .  

CHECKED BY: YK-? ., S

MECH. PROGRAM 
ENG. A//A DATE 
C&i 
ENG.-f'/, DATE Y,7// 

ENG.N4A, t- DATE Hj -I-) 'KI

CON 
EDISON BIG.

C&I SKETCH 

SKETCH NO. SAS - 157 
REV. 0 SH. 1 OF 1

REVISION 

Issued for



REVISION 
01 DESIGN DETAIL 
Inued for 

jrcord.  

F-8600203 NS RACK C - 8 
TB 401

-, oI, -,, -0.1 TO 1.0 MA 
5 SRS2 
6 SH 
7 IRS1 + 
8 RS1 
9 SH 

10 IRS2+ 
11 RS2

12 SH NOTE 1 

TB401A 

++ -'----4 +A 

* TO SAS MUX 

~ (N8031) 

9- 10 mV TO 100 mV 

TO ROD CONTROL CP FCR 

(SR - N31 METER) 
NOTE: 1. EXISTING CONNECTIONS TO TB401 NOT SHOWN.  

2. SAS SIGNAL DESTINATION: BTSCA 01R18, POINTS 10 (POS.), 11 (NEG.), AND 
12 (SHIELD).  

ENGt'RNG JUSTIFICATION 

TB 401 POINTS 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 B406 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 31 IS NON - SAFETY RELATED.

REF. DWG.: 9321 - F- 3316,9321 - F- 3273 
REP SKETCH: SAS - REF

REF, UDC: FEI - 860023 REV.1

STATION: INDIAN POINT 2 
TlLE SAS COMPUTER INTERFACE 
SOURCE RNG START UP RATE 31 (SURN31) 
SKrCHED BY VICTOR S. D'AMORE 
CHECKED BY: V' ; e

I

I - MECH. OGRAM 
ENG. A/ DATE 
Cad 

ENG.-11 DATE // 3 ,7 
ENG.Vjt- DATE 4 .1j3. 2-1

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 158 
REV. 1 SH. 1 OF 1II I



DESIGN DETAIL

TB 401
TB401C

NOTE 1. E(ISTING CONNECTIONS TO TB 401 NOT SHOWN 
2. 'SAS SIGNAL DESTINATION: BTSCA 01R08, POINTS 19 (POS.), 

(SHIELD).

TO SAS MUX 
CABINET B 

5 (N8032) 

10 TO 100 MV

TO ROD CONTROL CP 
FCR (SR N32 METER) 

20 (NEG.), AND 21

ENGINEERING JUSTIFICATION

TB 401 POINTS 4 AND 5 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 10 - 5, SHEET 2 OF 2). SURN 32 IS NON - SAFETY RELATED.  

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

STATION: INDIAN POINT 2 A 
TITLE SAS COMPUTER INTERFACE P
SOURCE RNG START UP RATE 32 (SURN32) R

MECH. P OGRAM 
ENG. .4)/A DATE
C&I "1" 
ENG.7,AI DATEP/Wv 
ENG.VJ , DATE .'17,

CON 
EDISON ENG.  

C&I SKETCH 

SKETCH NO. SAS- 159 
REV. 0 SH. 1 OF 1

REVISION 

Issued for 
record.

a
CHECKED BY: S , _



DESIGN DETAIL
REVISION 

Issued for 
record.  

Incorporated 
Lim -880044 

Rev. 0 & Recoc

TO 
PROTEUS 
(L6042)

SAKT - 2

NOTE: SAS SIGNAL DESTINAllON; BTSCA 01R04, POINTS 23 (POS.), 24 (NEG.), AND 26 (SHIELD).

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

REF. 1. UDC: FEI-860044 Rev. 0 
2. RECORD OF CONVERSATION (V. DAMORE & BLEE). DATED 10/15/87

STATION: INDIAN POINT 2 A 
1TTLE SAS COMPUTER INTERFACE P 

CAVITY PIT SUMP LEVEL R 
V SKETCHEDBY:. VICTOR S. D'AMORE L 

CHECKED BY: 4', S

MECH. PROGRAM 
ENG. V//A. DATE 
C&i 
ENG.- r DATE 

ENG. V t-, DATE,o/'7

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. SAS - 160 
REV. 1 SH. 1 OF 2

LQ- 3302



IMPEDANCE CALCULA1ION
REVISION 

Issued for 
,record.  

I ncorpovraed 
UOC- 880044 
REV.0 & Record 
of Conyveral ion (REF. 30)

PROTEUS

TOTAL IMPEDANCE (OHMS) = 250 + 250 + 5 + 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/61 0 AC POWER 
SUPPLY, MODIFIED TO PROVIDE 52 VDC (PLUS OR MINUS 1 VDC). THE IMPEDANCE CALCULA 
lION ABOVE DEMONSTRATES THAT WITH THE ADDmON OF THE SAS INPUT (250 OHMS), THE 
TOTAL LOOP IMPEDANCE (515 OHMS), FALLS WITHIN THE LOAD UMIT (2000 OHMS).

STATION: INDIAN POINT 2 
TITE SAS COMPUTER INTERFACE F P 

CAVrTY PIT SUMP LEVEL (LT - 3302) P 
SIKETCHEDBY VICTOR S. D'AMORE v 

L CHECKED BY: .- s

MECH. PROGRAM 
ENG.//N DATE 

E NG.-f, DATE 

ENG. VATN, DATFJ.c/.x/)

CON 
EDISON ENG.  

C&I SKETCH 
SKETCH NO. 160 
REV. 1 SH. 2 OF 2

LT-3302 CIRCUIT (Z EQUIV.i



REVISION 

01 
issued for 
record.  

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-3A1 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-
63 5 

August 1968 

10. Westinghouse Edgewise Instruments, V-252, H-252 

AD 43-200 March 1977 

11. Foxboro Model 66BR-OH Current Repeater 

12. Foxboro 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 CON 
TIThE SAS REFERENCE DOCUMENTS P ENG. 1/,4 DATE EDISON aN.  

R C&I C&I SKETCH 
SKETCHED BY: R MCV V ENG. A DATE 

L B RSKETCH NO. SAS - REF 

CHECKED BY: A IS ENG. v/4 DATE REV. SH. 1 OF3



REVISION 

0 
Iouod for 
record.  

17. Foxboro Model 63S-BR-OCHA, G 3649, 3645 

18. Weidmuller Terminals, DK4R SAKT4, Section 
Al 1981 

19. Foxboro Model 613 HM, Main. G2813, 18-186 

20. Moore SCT Signal Converter, Data Sheet 
146-710-01G August 1985 

21. Foxboro N-E13DM, N-ElIGM, Product Spec 
PSS 9-1BlA, 1984 

22. Foxboro Model 611 GM Transmitter, Foxboro 
Main Manual 18-176,190,192 

23. 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 V1 Strip Chart 
Recorder Instruction Manual, Sept 1969 

27. 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 A MECH. PROGRAM GON 
TITLE: SAS REFERENCE DOCUMENTS ' ENG. A DATE EDISON ENG.  

R C& C&I SKETCH 
SKETCHED BY: RMCV V ENG. DATE S E RL SKETCH NO. SAS- REF 
CHECKED BY: S ENG. - DATE REV. SH. 2 O 3



REVISION 

0j 
Issued for 
record.  ih

STATION: INDIAN POINT 2 A 
limE SAS REFERENCE DOCUMENTS P 

R 
SKETCHED BY: R MCV v 

CHECKED BY: AJ/,A S

MECH. PROGRAM 
ENG. & A/ DATE 
C& 
ENG. /A DATE 

ENG. 1,4I DATE

CON EDISON ENG.  
C&I SKETCH 

SKETCH NO. SAS - REF 
REV. SH. 3 OF 3

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



FIGURE 1-3.1.

CHANN. I (CONTR TRAIN A) ICHA4. rI (CONTR. TPAIN"B") CHANN.T[[(CONTR.TRAIN A) CGF-M-.]CONTRTRAIN .B')

CA

CONSOLIDATED EDISON CO.  

INDIAN POINT UNIT 2 

Figure 8.2-17 

Single Line Diagram of Unit Safeguard 
:hanneling & Control Train Development 

Revi si 4--.3
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VERY LOW STEAM

LOP2 
LT-427B

GENERATOR LEVEL

LOOP 3 
LT-437C 

'7 

A,/

4.--, 

±wi

LOOP 4 
LT-A7C 

O'Vl

LOOP I 
LT-417A 

l7

TURBINE PRESSURE 1ST STAGE 
HIGH LOAD 

A-H'

AlI

I SOE I 
ODcw~?TO1 

INITIATION

A9

SYMBOLS, 
- - - 10 TO 50 NA DC ANALOG SIGNAL 

LOGIC SIGNAL '1' OR '0' 

T RRACK e PANEL FACE 0 PCHANMEL u II8V AC INVERTER POWER 

I/I - CLASS IE ISOLATOR 

I/I - NEW CLASS IE ISOLATOR 
PS - POWER SUPPLY 

BISTABLE LOGIC ' 1* IEN .I PARANETER > PRESET VALUE 
L PARAETER < PRESET VALUE

FBF-TURBINE FIRST OUT PANEL 
, ALARM .,LATCH PANEL 

PANEL 

CONNECTION POINT 

[J STATUS LIGHT 

]I 3 OUT OF A FOR LOGIC 

C CPUTERINPUT (PROTE: 

] TEST POINT. 10 OHS

- TEST SWITCH 

ID TEST JACK FOR SIGNAL INSERTION 

TP/PT 2 POSITION SELECTOR SWITCH V/PUSH TO TEST 

0 IhDICATING LIGHT, R-RED, G-GREEN, A-AMBER 

TI DELAY DROP OUT ADJUSTABLE 

TIVE DELAY PICK LP AD.JTABLE

FIGURE 1-2.2

NOTES; 
I. A!NAC LOGIC CIRCUIT NORMALLY DC-ENERGIZED ENERGIZE TO TRIP 
2. LOCS OF STEAM GENERATOR LEVEL ANALOG SIGNAL.AC CHANNEL POWER 

AM)/OR CONTROL MOULLE SHALL PLACE ANSAC IN FAIL SAFE TRIP 
Pa;ITION 

3. AW3AC EqUIPNENT 94ALL BE CAPABLE OF WITHSTANDING ENVIRoNENTAL 
COIITIONS OF 70"F TO 100'F. RELATIVE I.4JIDITY OF 15Z TO 951 
AN-) RGLIGIBLE RADIATION 

4. AKIAC EOUIPMENT SHALL BE PURCXASED AND INSTALLED AS CLASS A.  
EOJUIPENT IS NON SAFETY GRADE WITH SAFETY GRADE INTERFACES, IOCFR 
PART 21 IS NOT APPLICABLE. EXCEPT FOR I/I WHICH SHALL BE PROVIDED 
AS:CLASS IE SAFETY GRADE. IOCFR PART 21 IS APPLICABLE 

5. AKSAC LOGIC CIRCUITS SHALL BE POWERED FROM 125V DC POWER SUPPLY 

6. SE SK-15805-22 FOR TEST PANEL ASSEMBLY

. .SAS)

PREUMINARY

APERTUREi 
CARD) 

mS.  

Also Available On 
Aperture Crd

COMPUTER GENERATED DRAWING NOT TO BE HAND 
TITLE:ATWS MITIGATION SYSTEM I1STATION

CAD DS,FILE AMSAC

4--, 

FDI

Uu 
4c-

SK-15805-12UXXXXXXXXN.


