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BYPASS SWITCHES
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J BYPASS GROUP 1: A, B, F, G
BYPASS GROUP 2: C, E, H
L BYPASS GROUP 3: D, J, L

FIGURE 2. SRNM DIVISION & BYPASS GROUP ASSIGNMENTS

SEPARATE RCIS AND RPS TRIP LOGIC FUNCTION INDEPENDEN
OF EACH INDIVIDUAL SRNM CHANNEL IN THE DIVISION. TH
INTERLOCK SIGNAL IS THE "ATWS PERMISSIVE"SIGNAL.

12. THIS IED INCLUDES ALL MAIN INPUT/OUTPUT SIGNALS
REQUIRED TO BE INLUDED IN THE INSTRUMENT DESIGN.
FOR DETAIL BINARY TRIP SIGNALS, REFER TO NMS IBD.
SUPPLEMENTAL DOCUMENT 9.

13.( THE SIGNAL TRANSMISSION PATH CAN BE THROUGH
DEDICATED CONDUCTORS.

14. TRIP SIGNAL FROM THE NMS TO THE PMCS SHALL BE
TRANSMITTED VIA DEDICATED CONDUCTORS (E.G. METAL
CABLE WITH PROPER ISOLATION) TO AVOID UNNECESSARY
TIME DELAY FOR TRIP SEQUENCE RECORDING.

15. THE OPRM IS A FUNCTIONAL SUBSYSTEM OF THE APRM. IT
RECEIVES THE SAME LPRM SIGNALS, THE APRM OF THE SAME
DIVISION RECEIVES AS INPUT, AS SHOWN IN TABLE 1.

THE OPRM LOGIC IS DISCRIBED IN SUPPL. DOC. 9.

MPL NO. C31-1040

Figure 7.6-1 — Neutron Monitoring System IED (Sheet 1 of 4)
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Figure 7.6-1 — Neutron Monitoring System IED (Sheet 2 of 4)
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Figure 7.6-1 — Neutron Monitoring System IED (Sheet 4 of 4)
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NOTES:
1.

1
1

=

2,
3.

THIS IBD PRESENTS THE BASIC FUNCTIONAL REQUIREMENTS OF THE
NEUTRON MONITORING SYSTEM (NMS) OF THE APPLIED PROJECT. IT
CONTAINS THE SUBSYSTEMS OF SRNM, APRM & LPRM, ATIP AND MRBM.

IT DOES NOT NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS
OF LOGICS TO BE IMPLEMENTED TO THE HARDWARE OR SOFTWARE
LEVEL. (FOR INSTANCE, THE LOCATION OF THE SRNM OR APRM CHANNEL
BYPASS FUNCTION MAY BE AT DIFFERENT LOCATION OR MORE THAN ONE
LOCATION AS SHOWN IN THIS IBD).

FAIL SAFE LOGIC: ALL OUTPUT CONNECTIONS FROM LOGIC UNITS EXCEPT
ATIP AND MRBM IBD ARE DEFINED AS LOGIC "1" DURING NORMAL REACTOR
OPERATION. THEY CHANGE TO LOGIC "0" UPON A TRIP CONDITION. ANY
"LOSS OF SIGNAL" CONDITION WILL ALSO CAUSE THE STATE TO BE
CHANGED TO "0"

ONE RESET SWITCH SHALL BE USED FOR EACH CHANNEL ON THE
MCR BACK PANEL.

THE PRESENCE OF AN OPERATOR INPUT, SUCH AS RESET, BYPASS,
AUTO CALIBRATION, ETC., IMPLIES LOGIC "1"

TIME CONSTANT REFERS TO THE FILTER TIME CONSTANT WHERE THE
FILTERED SIGNAL IS LAGGED BEHIND THE ORIGINAL SIGNAL BY
THIS TIME CONSTANT AFTER SIGNIFICANT TIME ELAPSE. THIS IS
SHOWN IN THE LEGEND SECTION,
R - S FLIP FLOPS ARE SET AND RESET BY POSITIVE LOGIC.
TRUTH TABLE

R S OUTPUT

0 0 PREVIOUS STATE

0 1 1

1 0 0

1 1 0
Al QOGIC: EXCEPT ATIP AND MRBM IBD. THE OUTPUT OF THE

MPARATORS DEFINED AS ZERO WHEN A TRIP OCCURS (FAIL SAFE LOGIC),

I.E., WHEN THE COMPARISON EQUATION IS TRUE. OTHERWISE IT IS "1" DURING
NORMAL CONDITION. HOWEVER, ALARMS, ANNUNCIATORS ARE ACTIVATED
WITH LOGIC "1".

THE FAULT CONDITION RESULTED FROM A CHANNEL SELF-TEST IS
LOGIC "0", SO IS THE CONDITION OF AN INSTRUMENT INOPERATIVE TRIP.
THE SCOPE OF "CRITICAL SELF TEST" ITEMS IS TO BE REFERENCED IN
NMS HARDWARE & SOFTWARE SYSTEM SPEC, C51-4010.

SETPOINTS FOR NMS LOGICS (NOMINAL) (I.E., SP 1 TO SP 22.
MRBM AND SRNM PERIOD TRIP SETPOINTS) ARE INCLUDED IN AND
SHALL BE GOVERNED BY THE NMS SYSTEM DESIGN SPEC, C51-4010.

CORE FLOW CONVERSION, FLOW REFERENCE LOGIC AND CORE FLOW
RAPID COASTDOWN TRIP ALGORITHMS, MRBM CORE FLOW COMPARISON
ALGORITHM AND OPRM TRIP ALGORITHM ARE DEFINED IN THE NMS
HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. ALSO THE TIME
DELAY IN ATIP AUTO PARK LOGIC IS REFERENCED IN THIS DOCUMENT.

. FORATIP IBD, IN DRIVE MECHANISM LOGIC,

X =1INDICATES "MOVE", X = 0 INDICATES "STOP",

INDICATES "FORWARD" , Y = 0 INDICATES "REVERSE"

Z =1 INDICATES "FAST", Z = 0 INDICATES "SLOW"

FORATIP IBD, THE DESCRIPTION OF AUTO MECHANISM IS PROVIDED.
STATUS INDICATORS CAN BE APPLIED BY ELECTRO LUMINESCENT
TYPE OR CATHODE RAY TUBE DISPLAY, ETC., WHICH ARE INSTALLED
ON THE UNITS. THE NOTE "LOCAL" REFERS TO CONTROL ROOM BACK
BACK, THE NOTE "MCRP" REFERS TO MAIN CONTROL ROOM OPERATOR
MAIN PANELS.

INDICATIONS IN MAIN CONTROL ROOM PANEL (MCRP) CAN BE PROVIDED

USING THE NMS SIGNALS VIA THE PERFORMANCE MONI ING AND
CONTROL SYSTEM (PMCS) OF THE{PLANT COMPUTER FUNCTIONS,)OR DIRECTLY

FROM THE NMS.

15. SRNM PERIOD WITHDRAWAL PERMISSIVE SIGNALS TO APRS ARE
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING
AUTOMATED OPERATION.

16. THE OR GATE IS LOCATED IN THE MCRP SYSTEM.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

MPL NO.
1. AUTOMATIC POWER REGULATOR SYS. IBD €82-1030
2. ROD CONTROL & INFORMATION SYS. IBD C11-1030
3. REACTOR PROTECTION SYSTEM. IBD C71-1030
4. RECIRCULATION FLOW CONTROL SYS. IED C81-1040
5. ROD CONTROL & INFORMATION SYS. IED C11-1040
6. NEUTRON MONITORING SYSTEM. IED C51-1040
7. LEAK DETECTION AND ISOLATION SYS. IBD £31-1030
8. SAFETY SYSTEM LOGIC & CONTROL SYSTEM IBD C74-1030
SUPPORTING DOCUMENTS MPLNO.
1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS A10-1030
LEGEND:
MAG
1. FILTERED TIME CONSTANT . A
11/e
A_| TIME o -2 B__— TIME CONSTANT
CONSTANT OF X SEC

TIME

ABBREVIATIONS

NMS-NEUTRON MONITORING SYSTEM
RPS-REACTOR PROTECTION SYSTEM
SRNM-STARTUP RANGE NEUTRON MONITOR
LPRM-LOCAL POWER RANGE MONITOR
APRM-AVERAGE POWER RANGE MONITOR
ATIP-AUTOMATED TRAVERSING IN-CORE PROBE
MRBM-MULTI CHANNEL ROD BLOCK MONITOR
RC&IS-ROD CONTROL & INFORMATION SYSTEM
MCRP-MAIN CONTROL ROOM PANEL
PMCS-PERFORMANCE MONITORING CONTROL SYSTEM
ATCF-AUTOMATED TIP CONTROL FUNCTION

OPRM - OSCILLATION POWER RANGE MONITOR
ATWS - ANTICIPATED TRANSIENT WITHOUT SCRAM
UPSC-UPSCALE

INOP-INOPERABLE

DNSC-DOWNSCALE

MPLNO. C51-1030

Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 1 of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 3 of 28)

vy ®E€dLS

Jeuy Ajajes jeuld

SISA

Joday

p0 ‘AdY



g ajeas-abie]

sBuime.,

gle-0'ke

7 6

SRNM CHANNEL A

| AA-_SRNM

/A2 SHORT PERIOD SIGNAL oy

SRNM E
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i
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SRNM
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!
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TO REPDIV I
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SRNM INTERFACE TO RPS

Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 3a of 28)
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POWER SUPPLY NORMAL

MODULE INTERLOCK NORMAL

CRITICAL SELF
TEST NORMAL

(NOTE 8)

I I I I |
o

SRNM POWER LEVEL

FLUX UNIT

'

MICRO PROCESSOR
J—

ALARM
REF (SP 4) =1

RNM NON-COINSW | (NON CON = 0)
NON-COINCIDENT . e
SRNMS IN
THE DIVISION
(SEE NOTE 9)

DNSC
ALARM
REF (SP 5)

7[o7  senaL

NON-COINCIDENT
X Z ®,LcP {GGic ACTIE

SRNM
B4 ) DOWNSCALE

FILTER TIME
CONSTANT
T

L

TRIP REF
(SEE NOTE 9)

PERIOD TRIP

1
ALARM REF

(SEE NOTE 9

= ' ALARM
d§7 SIGNAL

PERIOD TRIP
LCP  FUNCTION
ACTUATED

SRNM ATWS
= 8lg7 PERMISSIVE

—
SRNM ATWS
PERMISSIVE (SP 7)

REE (BT PERIOD WITHORAWAL

PERMISSIVE REF
(SEE NOTE 9)

B[C7 PERMISSIVE SIGNAL

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION|
STATUS
- 3
ron ® ® |
ANNUNCIATOR
NO. INDICATOR LOCATION,
OTHERS

SRNM CHANNEL A
(TYPICAL OF 10)

Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 6 of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 9 of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 9a of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 9b of 28)
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7 6 5 | 3 2 1
l_ _______________________ -
| AUTOMATIC CONTROL SYSTEM (ACS) |
OTHER ATC |
I FUCTION |
| l '
|| SOROL '
DRIVE MECH | -DRIVE STATUS | CONTROL DRIVE STATUS :
| AICE STATLS | SUPPLEMENT TO ATIP IBD
ENCODER POSITION | LOGIC POSITION |__posiTioN AUTO TIP MECHANISM DESCRIPTION
| |(sm 1a-16) MACHINE [ [T FLX X-Y
I | SELECT T TT  penurr RECORDER 1. COMMNAD FOR AUTO TIP FROMCELANT COMPUTER FUNCTIONS)
| MOVE/SToP X AUTO CONTROL T IS TRANSFERRED TO THE ATCF'S ;
DIRECTION Y | | TRAVERSE ABORT | : INIIATES AUTO-TIP COMMAND SEQUENCE.
SPEED 7 REDUNDANT STOP I 2. EACH ATCF BEGINS SCANS FOR ALL OF ITS GUIDE TUBES. TIP
T CONTAINMENT 1SOL | DATA ARE RETAINED IN MEMORY UNIT FOR LATER ACCESS.
SWTCH IN-SHEELD I INOP | INDEXING AND TRALERSING IS AUTOMATICALLY SEQUENCED. THE
T MANUAL | INDEXING SEQUENCE/INTERLOCK IS CONTROLLED BY THE ACS. THE
T PARK I TOP ENABLE T TRAVERSING LOGIC FOR EACH SCAN IS FROM THE ATCF LOGIC.
i PEN LIFT /STATUS 3. ACS CONTROLS THE USE OF THE COMMON (REFERENCE) TUBE
i z POSITION ENABLE | 10 DATA TO PROTECT AGAINST MULTIPLE ENTRY AND TO COORDINATE
| 2 DATA REQUEST PLANT THE REFERENCE TUBE CROSS CALIBRATION.
o
s i 5 INDEXER STATUS INDEXER I SoMpLTER 4. WHEN AL ATCES HAVE COMPLETED THER SCANS, A SIGNAL
INDEXER | —AUGNMENT ., | SEQUENCE / I IS RETURNED (THROUGH PLANT COMPUTER FUNCTIONS NOTIFYING
INDEXING ' CHANNEL SELECT CH INTERLOCK | THEM THAT THE NEW TP DATA AVAICABLE.
FLUX ; SELECT ;L;I L I 5. (PLANT COMPUTER FUNCTIONSYCAN THEN REQUEST FOR THE TP
DETECTOR | CONTROL |—-[>— I :
| BALL VALVE I 6. AN AUTO TIP WILL BE ABORTED FOR ANY OF THE FOLLOWING
| Carl | 3-DIMENSION REASONS:
POWER
Lo ——————___ - l DISTRIBUTION A IMPROPER INDEXER OPERATION
w | w | 1—DATA (001, 2) B.  CONTAINMENT ISOLATION
g8 ég | 4+ AUTO START C. EXCESSIVE WAITING FOR COMMON CHANNEL
gl Iz | {+—ABORT D. MANUAL ABORT
z=| 38 | | DATA REQUEST |
| 4 PLANT DATA
| COMPUTER
VALVE CONTROL M —
BALL/ SHEAR MONITOR FUNCTION | | ReADY
VALVES | |
| |
CONTAINMENT ! :
ISOLATION | !

REF 10 L _ -

ATIP FUNCTION CONFIGURATION

Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 14 of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 25 of 28)
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Figure 7.6-2 — Neutron Monitoring System IBD (Sheet 26 of 28)
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TRIP SIGNALS TRIP SIGNALS
SEE NOTE 5 SEE NOTE 5

r“““—
| PRRP—,

I

CONTROL LOGIC
SEE NOTE 5
T

120V AC RM RM RM RM 120V AC
WVITAL VITAL v TAL

POWER CH A CHB CHC CHD POWER

-3

DETECTOR WELL
RSM001B

REQ01B:

1 DETECTOR WELL

w DETECTOR WELL SEE NOTE 6
/I’,’ /II"
Ay A

i
i
1
i
|
SEE SEE DETECTOR WELL:
NOTE 1 NOTE 1 RSMOOIC E
i
]
|
i
]
]
i
]
i

Cmmmm— e

MAIN STEAM LINE:

HEAT SHIELD

MAIN STEAM_LINE RADIATION MONITOR

Q«'Aopsmw-mmm

NOTES:

REFERENCE DOCUMENTS

. SPECIAL WIRE & CABLE REQUIREMENTS SPEC 2.

1. ALL CABLES AND WIRING SHALL CONFORM TO THE SPECIAL
WIRE AND CABLE REQUIREMENTS AS SPECIFIED IN REF DOC 1.

THE SAFETV RELATED SUBSYSTEMS OF THE PROCESS RADIATION
M TO THE CRITERIA AND

1
CONFOR
2. ELECTRICAL EQUIPNENT SEPARATION SPEC REOUIREMENTS ROR ELECTRICAL, SEPARATION AS DEFINED N
3. REACTOR PROTECTION SYSTEM IED REF DOC 2.
4. LEAK DETECTION AND ISOLATION SYSTEM IED agocmsm 3
& AP WIR SYON RGN N R0 IO I cns s s
ULTIPLI
6. MAKEUP WATER SYSTEM CURIFIED) P&D i THECOTHER. SUBSYATEMS AS INDIGATED IN' THIS DRAWNG.
7. REACTOR BUILDING COOLING WATER SYSTEM P&D 5 51 S, RAOTON TR . prONDE
8 MAN CONDENSER EVACUATION SYSTEM P&D L ON EITHER RADIATION HIGH-HIGH OR O
INWERA'HVE OUNOP) TO INITIATE THE ru.LOWlNG FUNC“WS ON
9. OFFGAS SYSTEM P&D A COINCIDENCE VOTE OF ANY TWO OUT OF FOUR CHANNEL TRIPS:
10. INSTRUMENT AR SYSYTEM P&D ™
1. STANDBY CAS TREATMENT SYSTEM PaD § A5 SHUTDON OF THE MAIN CONDENSER NECHANICAL
12. HEATING, VENTILATING & AR CONDITIONING SYSTEM P& VACUUM PUMP AND CLOSURE OF THE EXIT LINE
ISOLATION VALVE.
6. THE MSL BSHALL BE SENSITIVE 0 GAMMA RAYS
TUNNEL IN A

~

®

MAIN CONTROL ROOM

MAIN STEAM LINE
RADIATION MONITOR

©

3

LEGEND:

RM - RADIATION MONITOR
USC - ULTRASONIC CLEANING
223> - SIGNALS
--> - SIGNALS

s

&

.:

iE M

MANNER SO EACH CAN PROVIDE APPRDXIMATELV THE SAME RESPONSE
FRW ALL THE STEAM LINES. EACH DETECTOR ASSEMBLY

INTO THE SEALED PIPE WELL TO BE RETRIEVAE.E FRN
WTSDE THE TUNNEL.
THESE DETECTORS ARE PROVIDED TO MONITOR RADIATION
THAT MAY RESULT FROM A FUEL HANDLING ACCIDENT IN THE
FUEL POOL OR THE REACTOR WELL.

EACH HVAC AR EXHAUST RADIATION MONITOR IN THE REACTOR

BU ILDIN¢ HANDLING AREA PROVIDES A CHANNEL
TO INI'HATE THE FOLLOWING FUNCTION
CGNCIDENCE Y TWO OUT OF FOUR CHANNEL TRIPS.

A INITIATE OPERATION OF STANDBY GAS TREATMENT SYSTEM (SGTS)
B. ISOLATE THE AIR INTAKE AND EXHAUST DUCTS OF THE HVAC SYSTEM
C. ISOLATE THE PURGE AND VENT VALVES OF SECONDARY CONTAINMENT

THE CHANNEL TRIP SIGNAL FROM EACH MONITOR SHALL CONSIST
OF EITHER RADIATION HIGH-HIGH TRIP OR RADIATION
DOWNSCALE/INOPERATIVE  ONOP) TRIP.

THE OFF-GAS SAMPLE CHAMBER SHALL BE MOUNTED VERTICALLY

SHALL BE PROVIDED AT THE BOTTOM OF THE SAMPLE CHAMBER.

EACH RADIATION MONITOR SHALL PROVIDE TRIP SIGNALS TO THE
OFF-GAS SYSTEM TO PERFORM THE FOLLOWING FUNCTION:

A. BASED ON ONE-OUT-TWO LOGIC SIGNAL, THE RADIATION HIGH-HIGH
TRIP SIGNAL FROM EITHER MONITOR SHALL INITIATE VALVE

ALIGNMENT OF THE OFF-GAS SYSTEM TO FORCE THE GASEQUS

EFFLUENTS THROUGH THE CHARCOAL VAULT FOR TREATMENT PRIOR

TO RELEASE TO THE STACK.

BASED ON_TWO-OUT-OF TWO LOGIC SIGNALS, THE RADIATION MONITOR

CHANNEL TRIP SIGNALS SHALL INITIATE CLOSU E OF THE OFF-GAS

SYSTEM VENT RELEASE VALVE ON ATION HIGH-HIGH-HIGH GHHH)

ONE HI
FROM ONE MONITOR AND ONE DOWNSCALEANU?ERATIVE CHANNEL 'FRIP
FROM THE SECOND MONITOR.

. HEATING OF THESE LINES MAY BE REQUIRED TO PREVENT CWDEN?:;KN.

HEATERS SHALL BE SIZED SO THE TEMPERATURE IS KEPT ABOVE
DEW POINT.

THE RADIATION HIGH-HIGH TRIP SIGNAL FROM EACH MONITOR SHALL
INITIATE CLOSURE OF ITS RESPECTIVE LCW AND HCW OUTBOARD
DRAIN LINE ISOLATION VALVE.

. 3;[ RADIATION HIGH-HIGH TRIP THE DOWNSCALEANOPERATIVE.

A NOT SAMPLING CONDITION SHALL CAUSE SHUTDOWN OF THI
RADWASTE SYSTEM LIQUID EFFLUENT DISCHARGE PUMPS AND
CLOSURE OF THE OUTLET VALVE IN THE DISCHARGE LINE.

THE RADIATION MONITOR OF EACH SUBSYSTEM SHALL ISOLATE ITS
RESPECTIVE AIR INTAKE DUCTS TO THE CONTROL BUILDING AND START
THE EMERGENCV AIR CIRCULATING FAN ON A COINCIDENCE VOTE OF ANY
FOUR CHANNEL TRIPS ON EITHER RADIATION HIGH-HIGH
OR ON DOWNSCALEANOPERATIVE INDICATION.

20\ OELETED)

REMOVABLE SECTION SHALL BE PROVIDED NEAR THE ISOKINETIC
THE INSERTION OF A CHARCOAL FILTER HG.DER OF

SIGNIFICANT DEPOSITION IS SUSPECTED. THE FITTINGS

SHALL PROVIDE SMOOTH TRANSITIONS WITHOUT EITHER

INTRODUCING DISCONTINUITIES OR REDUCING THE CROSS

SECTIONAL AREA OF THE FLOW STREAM.

HEATER AND CONDENSATE DRAIN WITH TRAP TO BE SIZED SO THAT
TEMPERATURE_OF SAMPLE STREAM IS KEPT ABOVE DEW POINT.

CONTROL OF THE CHECK SOURCE°‘§2AN BE INTEGRATED INTO

IE RM AS PART OF THE MONIT(

Figure 7.6-5 — Process Radiation Monitoring System IED (Sheet 1 of 11)
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Figure 7.6-5 — Process Radiation Monitoring System IED (Sheet 4 of 11)
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Figure 7.6-5 — Process Radiation Monitoring System IED (Sheet 5 of 11)
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