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FIGURE: 6.2-35A 

EPU REACTOR VESSEL SLOWDOWN 
ENTHALPY RECIRCULATION PUMP 

SUCTION LINE BREAK WITH 
FEEDWATER, CASE C 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 20 OCTOBER 2012 



TIME AFTER BREAK (SECOND) 

NOTE: THE MASS RELEASE IS FOR THE OL TP CONDITIONS 
AND IS VERIFIED APPLICABLE TO EPU CONDITIONS 
PER REFERENCES 12, 18 AND 19. 

FIGURE: 6.2-36 

REACTOR VESSEL SLOWDOWN 
MAIN STEAM LINE BREAK WITH 

FEEDWATER CASE C 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 
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TO EPU CONDITIONS PER REFERENCE 
12, 18 AND 19. 

FIGURE: 6.2-37 

REACTOR VESSEL SLOWDOWN ENTHALPY 
MAIN STEAM BREAK 

WITH FEEDWATER, CASE C 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 



SOURCE MONITOR 

NOTES: 

CONDITION 

H2/02 ANALYZER 
PUMP •P2A 
MOTOR OVERLOAD 

H2/02 ANALYZER 
INLET ISOLATION 
VAL VE •SOV64A OPEN 

H2/02 ANALYZER 
OUTLET ISOLATION 
VAL VE •SOV65A OPEN 

ORYWELL HUMIDITY 
EL 265' 
<RANGE 0 TO 100% RH) 

LOSS OF COOLANT 
ACCIDENT ISOLATION 
SIGNAL DIV I 

H2/02 ANALYZER SAMPLE 
LOW FLOW 

I. ALL INSTRUMENT ANO EQUIPMENT NUMBERS TO BE PREFIXED WITH "2CMS-" EXCEPT 
WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK!•l WILL REPLACE THE DASH!-) IN THE 
PREFIX FOR INSTRUMENT AND EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURES 
SYSTEM. 

2. SEE LSK-27-!'l FOR LOSS OF COOLANT ACCIDENT ISOLATION SIGNAL LOGIC DEVELOPMENT. 
3. LOGIC FOR H2/02 ANALYZER PUMP •P2A !S SHOWN. LOGIC FOR PUMP •P2B IS SIMILAR. 
4. ASSOCIATED EQUIPMENT NUMBERS: 

DIV! I DIV !I 
•P2A •P2B 
•SOV64A •SOV648 
•SOV65A •SOV65B 
•FS1001A •FS1001B 

~~ 
•PNL66A ~ 
!.E.!:il...U0 !flll.Lill 

5. ADDITIONAL LOGIC FOR MANUAL ISOLATION SWITCH SHOWN ON LSK-33-2H. 
6. ADDITIONAL LOGIC FOR LOCA OVERRIDE SWITCH SHOWN ON LSK-33-2H. 

7. LOGIC FOR MOISTURE ANAL YZER-MIT72A IS SHOWN. LOGIC FOR MOISTURE ANALYZERS 
MIT72B,C,0,E & F IS SIMILAR. 

8. MOISTURE ANAL YZERS-MIT72A,C & E ARE RECORDED ON A THREE PEN RECORDER ON PANEL 
HJ3-P873. ANAL YZERS-MIT72B,0 & F SHARE A THREE PEN RECORDER ON PANEL H13-P875. 

'l. #SUPPLIED BY MEGGITT SAFETY SYSTEMS INC. 

10. DIV II SWITCH LOCATED AT •WNL73B. 

11. LOCAL PUMP SWITCH MUST BE HELO IN THE ''START" POSITION TO MAINTAIN PUMP OPERATION. 

CONTROL ACTION RESULTANT MONITOR 

NOTE 10 

SW-SR 
H2/02 ANALYZER 
PUMP •P2A RUN 

MAIN POWER TO H2/02 
ANALYZER SYSTEM-ON 

NOTE II 

SW-SR # 
H2/02 ANALYZER 
PUMP •P2A START 

SW-MAINTAIN 
H2/02 ANALYZER MOOE SWITCH )---~r-~ 

PUMP •P2A ANALYZE 

SW-PB CMS PR! CONTMT 
DIV I MANUAL ISOLATION 

RESET 

NOTE 5 SW-PB CMS PR! CONTMT 
DIV I MANUAL ISOLATION 

ISOLATE 

NOTE 6 SW- !KEYLOCKl 
LOCA OVERRIDE 

OVERRIDE 

NOTE 6 SW- !KEYLOCKl 
LOCA OVERRIDE 

RESET 

SW-MAINTAIN 
H2/02 ANALYZER MOOE SWITCH>------! 

PUMP •P2A STANDBY 

SW-SR 
H2/02 ANALYZER 
PUMP •P2A STOP 

•PNL73A 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

H2/02 ANALYZER 
PUMP •P2A 

START 

H2/02 ANALYZER 
PUMP llP2A 

STOP 
G 

SOURCE:LSK-33-2A REV. 16 

FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 1 OF 12 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 15 OCTOBER 2002 



) 

SOURCE MONITOR 

NOTES: 

CONDITION 

SUPPRESS I ON POOL 
WATER LEVEL 

I. ALL mu I PIENT ANO INSTRUMENT NUMBERS TO BE PREF I XEO llTH •2c1s-· EXCEPT 
WHERE A 0 I FFERENT PREFIX IS SHOWN. AN ASTER I SK (*) II LL REPLACE THE 
DASH (·) IN THE PREFIX FOR INSTRUMENTS ANO EQUIPMENT WHICH ARE A PART 
OF NUCLEAR SAFETY FEATURES SYSTEMS. 

2. LOGIC FOR DIV I CONTAINMENT ATMOSPHERE MONITORING INSTRUMENT ISOLATION 
VALVES •SOV&4A AHO 0 SOY65A ARE SHDWJ(, ·LOGIC FOR OIY II CDllTAINllENT 
ATMOSPHERE MOH fl OR IHG INSTRUMENT I SOLA Tl ON VALVES •!ovs•e AND •sovsse. 
IS SllllLAR. 

3. ASSOCIATED EQUIPMENT NARK" NUMBER'S: (ANO RELATED CONTROL ROOM PANEL HO.) 
DIV I (P873) DIV IT (P875) 

•sovs•A •sovs•e 
•SOY65A *SOV658 

CONTROL ACT! OH 

SW-SR Cliff All 
'MrlilTUllMi INSTR ISOL V >------------t..,._ __ "' 
'-•s_o'(f;.W __ -so_w_SA_DPEN _ _, PBJl 

SW-SR Cliff All 
MONITUllHG INSTR 1511. Y ,_ __________ ,__ _ __,""1 

'-•_suvs_m_"SOV6 __ 5A_a.tJSE _ _, PB73 

NOTE: 
FOR LATEST SET POINT INFORMATION 
SEE SET POINT DATA SHEET 

RESULTANT llONI TOR 

SOURCE: 121 77-LSK-33-2B REV.12 

FI GURE 6. 2- 38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 2 OF 12 

NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
~UPDATED SAFETY ANALYSIS REPORT 

U AR REVISION 0 APRIL 1989 



SOURCE MONITOR 

NOTES: 
!. ALL INSTRUMENT ANO EQUIPMENT NUMBERS TO BE PREFIXED WITH "2CMS-" EXCEPT 

CONOITION 

PRIMARY CONTAINMENT 
OXYGEN CONCENTRATION 
HIGH 

CONTAINMENT 
OXYGEN 
<RANGE 0 TO 10%1 

PRIMARY CONTAINMENT 
OXYGEN CONCENTRATION 
HIGH 

CONTAINMENT 
OXYGEN 
<RANGE 0 TO 10%1 

PRIMARY CONTAINMENT 
HYDROGEN CONCENTRATION 
HIGH 

CONTAINMENT 
HYDROGEN 
!RANGE 0 TO 30%1 

PRIMARY CONTAINMENT 
HYDROGEN CONCENTRATION 
HIGH 

CONTAINMENT 
HYDROGEN 
<RANGE 0 TO 30%! 

WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK<•I WILL REPLACE THE DASHH JN THE 
PREFIX FOR INSTRUMENT AND EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURES SYSTEM. 

2. THREE PEN RECORDER SHARED WITH •PR2B & •PR!B SHOWN ON LSK-33-20 & 33-2E. 

3. #-SUPPLIED BY MEGGITT SAFETY SYSTEM INC. 
4. COMMON ANNUNCIATOR FOR DIV I PRIMARY CONTAINMENT OXYGEN/HYDROGEN CONCENTRATION HIGH. 

5. COMMON ANNUNCIATOR FOR DIV II PRIMARY CONTAINMENT OXYGEN/HYDROGEN CONCENTRATION HIGH. 

6. THREE PEN RECORDER WITH TWO SPARES. 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPO!NTS. 

SOURCE:LSK-33-2C REV. 16 

FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 3 OF 12 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 15 OCTOBER 2002 



SOURCE MONITOR 

NOTES: 
1. ALL INSTRUMENT ANO EQUIPMENT NUMBERS TO BE PREFIXED WITH '2CMS-' EXCEPT 

CONOIT!ON 

CONTAINMENT ORYWELL 
LOOP A PRESSURE 
<RANGE 0 TO 150 PSIG> 

CONTAINMENT ORYWELL 
LOOP A PRESSURE 
CRANGE 0 TO 150 PSIGl 

SUPPRESSION CHAMBER 
PRESSURE 
<RANGE 0 TO 150 PSIGl 

SUPPRESSION CHAMBER 
PRESSURE 
<RANGE 0 TO 150 PSIG> 

SUPPRESSION CHAMBER 
PRESSURE 
<RANGE 0-5 PS!Gl 

SUPPRESSION POOL 
WIDE RANGE LEVEL 
<RANGE 192' TO 217'l 

SUPPRESSION POOL 
WIDE RANGE LEVEL 
<RANGE 192' TO 217') 

WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK<-> WILL REPLACE THE OASHH IN THE 
PREFIX FOR INSTRUMENTS AND EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURES SYSTEM. 

2. THREE PEN RECORDER SHARED WITH •ARGB & •PRlB SHOWN ON LSK-33-2C & 33-2E. 

3. THREE PEN RECORDER SHARED BY •PT7B, •L T9B AND •TR70B ON LSK-33-2K. 

4. LOGIC SHOWN FOR CMS DIV I SAMPLE PATH SELECTOR. 
LOGIC FOR CMS DIV lI SAMPLE PATH SELECTOR SIMILAR. 

5. STEP l SHOWN. OTHER STEPS SIMILAR. 

6. SEE NOTE 2 ON LSK-33-2J FOR FURTHER EXPLANATION OF SWITCH FUNCTION. 

7. A RED LINE ON RECORDERS & INDICATORS WILL BE PROVIDED AT 45 PSIG. 

NOTE 7 

NOTE 7 

NOTE 7 

NOTE 7 

CONTROL ACTION 

SW CMS DIV I 
SAMPLE PATH SELECTOR 

AUTO 

NOTE 6 

SW CMS DIV I 
SAMPLE PATH SELECTOR 

OFF 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

RESULTANT 

CYCLE Tl MER 
CMS SAMPL! NG 
SYSTEM STEP # l 

CYCLE Tl MER 
CMS SAMPL! NG 
SYSTEM STEP # 2 

CYCLE Tl MER 
CMS SAMPL! NG 
SYSTEM STEP # 3 

SOURCE: LSK-33-20 REV.16 
FIGURE 6.2-38 

NOTE 5 

6 

LSK-33-2J 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 4 OF 12 
NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAA REVISION 5 



SOUflCE MONITOR 

NlTES1 
1. ALL l..STRUHENT AHO EQUIPl'ENT NUMBERS TO BE PftfflXED WlTH "2CHS-' EXCEPT 

CONOITJON 

SUPPRESSION POOL 
A LEVEL 

CONTAINMENT DRYWELL 
LOOP A PRESS EL zq3' 
H5 TO C+l5 PSlG 

DRYWELL PRESSl..RE 
HIGH I HlGH 

CONTAINMENT DRYWELL 
LOOP B PRESS EL zq3' 
M5 TO (+l5 PSlG 

DRYWELL PRESSURE 
HIGH I HlGH 

CONTMT OW PRESSURE 
ANG 12.S TO 17 PSJA 

5UPPR Cf'llllM0ER 
PffESSURE 
RI«> 12.5 TO 17 PSIA 

wt£flE A DfFFEl¥HJ PJiEFIX IS SH0WH. AN ASTEftlSI«•) WH.L flEPLACE THE DASH<-> JN THE 
MFIX FDA JNS1'1'U£NTS AND EClUfPMENT WHICH ARE PAAT OF NUCLEAR SAFETY FEATI.R;:S SYSTEM. 

2. THREE PEN RECORDER SHARED WITH •ARSB & •PR2B SHOWN ON LSK-33-2C &. 33-20. 
3. ALL EOOlf'MENT LOCATED ON DIV I PAl£L ~ ANO DIV JI PAl£L ~ UNLESS OTHERWISE SPECIFIED. 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FDR LOGlC 
CLAfUFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOlNT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

SOURCE: LSK-33-2E REV.l 
FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 5 OF 12 
NIAGARA t<lHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USM REVISION 3 



SOURCE MONITOR 

•TEHll 

NOTES 5 & 6 

P873 
<PB75l 

NOTE 2 

•TSHX 
151 paqe 

IPB'lll 

NOTES. 

CONO!TION 

DRYWELL 
AREA TEtf>ERATURE 

HIGHEST MEASURED 
DRYW'ELL TE!f> 

Hl GHEST MEASURED 
DRYVELI. TEtf> 
HJGH 

LOW'EST MEASURED 
DRYWELL TEMP 

MONITOR 

87330'1 
187510'1) 
18733951 
18751051 

CMSTC03 

~ 

c ~ ICMSTC06> 

J, ALL INSTRUMENT ANO EQUIPMENT NUMBERS TD BE PREFIXED WlTH '2CMS-' EXCEPT 6. ASSOCIATED EQUIPMENT MARK NUMBERS. 
WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERJSK l•l WILL REPLACE THE DASH 
(-) IN THE PREFIX FDR EQUIPMENT OR INSTRUMENTS WHlCH ARE A PART OF 
NUCLEAR SAFETY FEATURES SYSTEM. DRvWEU: 2. ADDITIONAL INPUTS FROM ALL OTHER DRY'WELL TEMPERATURE ELEMENTS IN EACH RESPECTIVE DIVISJON. 

3. LOGIC FOR DIV.I DRYWELL TEMPERATURE MONITORING IS SHOWN. LOGIC FDR DIV.II 
DRYWELL, DIVJ & ll SUPPRESSION CHAMBER TEMP. MONITORING IS SIMILAR. 

'I. TEW RECORDERS ARE TH'lEE PEN RECORDERS WlTH lNPUTS AS FOLLOWS! ~ 
DIVJ DIV.11 

CHAMBER 

•TRX130 •TRY130 •TRZ130 •TRX1'10 •TRY1'10 •TRZl40 iiiriWELL 
;;:rEj0J ~ •TE107 •TE116 •TE11q ;;:ffi22 
•TEJ02 •TE105 •TEl08 •TE117 •TE120 •TE123 
•TE11!13 •TE106 •TEJlllq •TEUB •TE121 •TE12'1 

5. THE AVERAGE VALUES OF VARIOUS TEMPERATURE POINTS ARE COMPOSED BY THE PMS COMPUTER 
AS FOLLOWS. 

AREA OIV.l DIV.II DIV.I & II SiiPR 
DRYWELL CMsTU01 CMSTU02 ~ 

CHAMBER 

SUPPRESSION CHAMBER CMSTUlll3 CMSTU04 

DIV.I 
•TI151 
•TI1!52 
•TSHXJ51 
•TIJ3!5 
•TI13S 
•TSHX135 
•TE101 
•TEie2 
•TEIB3 
•TE1&4 
•TEJ05 
•TE106 
•TE107 
•TE108 
•TEJ0"l 

BOP ERF 
CMPTR PT ~ DIV.II 

•Tl153 
•Tl1!5'1 

CMSTC03 •TSHXl53 
•Tll'l!5 
•Tll'16 

CMSTC05 •TSHXH5 
CMSTA01 CMSTA108 •TE1l6 
CMSTAB2 CMSTAIB'3 •TE1l7 
CMSTA03 CMSTA110 •TE118 
CMSTA!ll'I CMSTAlll •TEllq 
CMSTA05 CMSTAl12 •TE120 
CMSTA06 CMSTA113 •TE121 
CMSTA07 CMSTAU'I •TEl22 
CMSTAee CMSTA115 •TE123 
CMSTA0"1 CMSTAllS •TE124 

BOP 
CMPTR PT 

CMSTC0'1 

CMSTCBS 
CMSTA10 
CMSTAll 
CMSTAl2 
CHSTA13 
CHSTAl'I 
CMSTA15 
CHSTA16 
CMSTA17 
CHSTAIB 

ERF 
~ 

CMSTA117 
CMSTAllB 
CMSTAl!q 
CMSTA1211l 
CMSTA121 
CMSTA122 
CMSTA123 
CMSTA124 
CMSTA125 

SOURCE: LSK-33-2F REV .15 
FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 6 OF 12 
SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMAIIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOlNTS. 

NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 3 OCTC~ER 1~~1 



SOURCE MONITOR 

P873 
IP875) 

PB73 

CPB75l 

PB73 

CPB75l 

PB73 

CP875l 

NOTES: 

CONDITION 

CONT ATM MONITORING 
H2/02 ANALYZER 
2CMS•P2A !NOP 

CONT ATM MONITORING 
INSTR !SOL V 
•SOV64A INOPERABLE 

CONT ATM MONITORING 
ORYWELL SAMPLE V 
•SOV23A INOPERABLE 

CONT ATM MONITORING 
ORYWELL SAMPLE V 
•SOV24A INOPERABLE 

CONT ATM MONITORING 
DRYWELL SAMPLE V 
•SOV26A 

CONT ATM MONITORING 
DRYWELL SAMPLE V 
•SOV32A 

CONT ATM MONITORING 
DRYWELL SAMPLE V 
•SOV34A 

LOSS OF COOLANT 
ACCIDENT ISOLATION 
SIGNAL DIV.I 

CONT ATM MONITORING 
OW !SOL VLV •SOV24A 
NOT FULLY CLOSED 

NOTE 3 

LOGIC FOR 
•SOV23C,E 

LOGIC FOR 
•SOV33A 

LOGIC FOR 
•SOV35A 

!. ALL INSTRUMENT ANO EQUIPMENT NUMBERS TO BE PREFIXED WITH "2CMS-" EXCEPT 
WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK <•>WILL REPLACE THE DASH 
H IN THE PREFIX FOR EQUIPMENT OR INSTRUMENTS WHICH ARE A PART OF 
NUCLEAR SAFETY FEATURES SYSTEM. 

2. COMMON BYPASS INOPERABLE ANNUNCIATION FDR ALL DIV.I CONTAINMENT ATMOSPHERE 
MONITORING H2/02 ANALYZER, PUMPS, SAMPLING VALVES AND PRIMARY CONTAINMENT 
ISOLATION VALVES. SEE ASSOCIATED EQUIPMENT MARK NUMBERS. 

3. DIVISION I INOPERABLE LOGIC IS SHOWN. DIV.II IS SIMILAR. SEE NOTE 6. 

4. SEE LSK-27-19 FOR LOSS OF COOLANT ACCIDENT ISOLATION SIGNAL LOGIC DEVELOPMENT. 

5. LOGIC FOR CONTAINMENT ATMOSPHERE MONITORING ORYWELL ISOLATION VALVE •SOV24A 
OFF-NORMAL STATUS IS DESCRIBED. LOGIC FOR ALL CONTAINMENT ATMOSPHERE 
MONITORING ORYWELL AND SUPPRESSION CHAMBER ISOLATION VALVES OFF NORMAL 
STATUS IS SIMILAR. SEE NOTE 3 ON LSK-33-2M AND NOTE 4 ON LSK-33-2H FOR 
ASSOCIATED VALVE NUMBERS. 

LOGIC FOR 
•SOV24C 

LOGIC FOR 
•SOV26C 

...... ..... 

6. ASSOCIATED EQUIPMENT MARK NUMBERS: 

DIV.I 

•P2A 
•SOV23A 
•SOV23C 
•SOV23E 
•SOV24A 
•SOV24C 

DIV.II 

•SOV26A •P2B •SOV268 
•SOV26C •SOV23B •SOV260 
•SOV32A •SOV23D •SOV328 
•SOV33A •SOV23F •SOV33B 
•SOV34A •SOV24B •SOV34B 
•SOV35A •SOV24D •SOV35B 
•SOV64A •SOV64B 
•SOV65A •SOV65B 

CONTROL ACTION 

PRIMARY CONTAINMENT ATM 
MON DIV.I 
MANUALLY OUT OF SERVICE P873 

CP875l 

-
SEE NOTE 7 ~ 

7. THE OFF-NORMAL STATUS DISPLAY SYSTEM HAS BEEN 
ABANDONED IN PLACE. 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

MONITOR 

A -
w 

B7330! 
187510!) 

NOTE 2 

CMSBC05 

CCMSBC06l 

CONTAINMENT ATMOSPHERE 
MONITORING DIVISIDN I 
BYPASS/INOPERABLE 

PB73 

!!75)~ 

NOTE 5 ' 
P602 

SOURCE: LSK- 33-2G 
FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 7 OF 12 
NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 13 OCTOBER 2000 



NOTES: 
!. ALL INSTRUMENT AND EQUIPMENT NUMBERS TO BE PREFIXED WITH '2CMS-' EXCEPT 

WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK!•> WILL REPLACE THE DASH<-> IN THE 
PREFIX FOR INSTRUMENTS ANO EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURES SYSTEM. 

2. SEE LSK-27-19 FOR LOSS OF COOLANT ACCIDENT ISOLATION SIGNAL LOGIC DEVELOPMENT. 
3. LOGIC FOR CMS DRYWELL ISOLATION VALVE 

ANO •SOV358 IS SIMILAR. 
•SOV32A rs SHOWN. LOGIC FOR •SOV328, •SOV35A 

4. ASSOCIATED EQUIPMENT NUMBERS: 
ERF ERF 

DIV I CMPTR PT DIV II CMPTR PT 
•SOV32A CMSZC114 •SOV32B CMSZCII5 
•SOV35A CMSZC122 •SOV35B CMSZC123 

OPERATING 

~ 
1,2 OR 3 

4 

RESULTANT MONITOR 

CMS PRI CDNTMT 
1-----------9'1 ISOL VLV •SOV32A 

ENERGIZE TO OPEN 

CMS DIV I 
LOCA OVERRIDE 
ACTUATED 

CMS PR! CONTMT 
1----------Bll !SOL VLV •SOV32A 

OE -ENERGIZE TO CLOSE 
P873 

i-------------------------...,a.~8 LSK-33-ZM 

i-------------------------...,E!ll~0LSK-33-2M 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

SOURCE: LSK-33-2H REV.15 
FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 8 OF 12 
NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 5 



SOURCE CONDITION CONTROL ACTION 

SW-SR CMS DRYWELL 
SAMPLING VALVE •SOV23A 

OPEN 

SW-SR CMS DRYWELL 
SAMPLING VALVE •SOV23A 

AUTO 

CYCLE TIMER NOTE 5 
6 

LSK-33-2D 
CMS SAMPLING 
SYSTEM STEP # 1 

SW-SR CMS DRYWELL 
SAMPLING VALVE •SOV23A 

CLOSE 

SW- CMS DIV I 
SAMPLE PATH SELECTOR 

STEP 1 

NOTE 6 NOTE 2 

NOTES: 
1. ALL INSTRUMENT AND EQUIPMENT NUMBERS TO BE PREFIXED WITH '2CMS-' EXCEPT 

WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK(•) WILL REPLACE THE DASHH IN THE 
PREFIX FOR INSTRUMENTS AND EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURES SYSTEM. 

2. SEVEN POS!TlON SELECTOR SWITCH. LOGIC FOR STEP 1 IS SHOWN. LOGIC FOR STEP 2 ANO 
3 IS SIMILAR. ADDITIONAL LOGICS FOR THIS SWITCH SHOWN ON LSK-33-2D & 33-2H. 

3. LOGIC FOR CMS DRYWELL SAMPLING VALVE •SOV23A IS SHOWN. LOGIC FOR OTHER ORYWELL 
SAMPLING VALVES LISTED BELOW IS SIMILAR. 

4. COMPUTER POINT FOR DIV I STEP ONE IS SHOWN. SEE ASSOCIATED EQUIPMENT LIST FOR 
CORRESPONDING STEPS AND COMPUTER POINTS, 

5. ASSOCIATED EQUIPMENT NUMBERS: 

SAMPLING VALVES COMPUTER POINTS 

STEP DIV I DIV II DIV I DIV II 
-1- •SOV23A •SOV23B CMSBC07 CMSBCl2 

2 •SOV23C •SOV230 CMSBC0CJ CMSBC14 

•SOV23E •SOV23F CMSBCll CMSBCl6 

6. STEP 4 IS NOT USED IN THE AUTOMATIC MOOE. STEP 4 IS USED IN THE MANUAL 
SELECTION MODE, BUT ONLY OPERATES 2CMS•SOV35A, B. 

P873 
(P875J 

P873 

<P875> 

P873 
(P875J 

P873 
(P875J 

RESULTANT MONITOR 

CMS DRYWELL 
SAMPLING VALVE •SOV23A 
ENERGIZE TO OPEN 

P873 

<P875l 

2 

LSK-33-2H 

CMS DRYWELL 
SAMPLING VALVE •SOV23A 
DE-ENERGIZE TO CLOSE 

P873 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

(P875J 

CMSBC07 

NOTE 4 

SOURCE: LSK-33-2J REV.16 
FIGURE 6.2-38 
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SOURCE MONITOR 

NOTES: 

CONOITJON 

SUPPRESSION POOL 
WATER TEMPERATURE 
HIGH > 85°F 

SUPPRESSION POOL 
WATER TEMPERATURE 
RANGE 50° F TO 250° F 

SUPPRESSION POOL 
WATER TEMPERATURE 
RANGE 50° F TO 250° F 

SUPPRESSION POOL 
WATER TEMPERATURE 
HIGH/HIGH > 10!°F 

SUPPRESSION POOL 
WATER TEMPERATURE 
RANGE 50° F TO 250° F 

1. ALL INSTRUMENT AND EQUIPMENT NUMBERS TO BE PREFIXED WITH ''2CMS-" EXCEPT 
WHERE A DIFFERENT PREFIX IS SHOWN. AN ASTERISK <•>WILL REPLACE THE DASH 
H IN THE PREFIX FOR EQUIPMENT OR INSTRUMENTS WHICH ARE A PART OF 
NUCLEAR SAFETY FEATURES SYSTEM. 

2. SELECTOR SWITCH SELECTS ONE OF TEN TEMPERATURE ELEMENTS FOR COMMON DISPLAY ON 
•Tl172. LOGIC FOR •TE54B AND •TE55B POSITIONS IS SHOWN. LOGIC FOR •TE50B, 
•TE510, •TE52B, HE538 AND HE56B THROUGH •TE59B INCLUSIVE IS SIMILAR. 

3. TEMPERATURE RECORDER APPLICABLE TO •TE67B, HESBB, HE69B ANO •TE70B ONLY. •TR67B 

CONTROL ACTION 

SW-SELECTOR NOTES 5,9,!0 
DISPLAY 

•TE53B 2CES•PNL405 

SW-SELECTOR 
DISPLAY 

•TE55B 2CES•PNL405 

SW-SELECTOR NOTE 2 
DISPLAY •HJS!72 

•TE54B P601 

SW-SELECTOR 
DISPLAY •HJS!72 

•TE55B P601 

SW-SELECTOR NOTE 4 
DISPLAY •HJS!74 

HE67B P60! 

SW-SELECTOR 
DISPLAY •HJS174 

•TE68B P60! 

NOTE 8 

7. ASSOCIATED EQUIPMENT LIST <COMPUTER POINTS IN PARENTHESIS>: 
NORMAL OPERATION 

DIV.I DIV.II 
HE50A CCMSTC07> •TE50B CCMSTCl7l 
•TE51A <CMSTC08> HE51D ICMSTCIBl 
•TE52A <CMSTC09> •TE528 <CMSTC19l 
•TE53A CCMSTC101 •TE53B ICMSTC201 
HE54A <CMSTClll •TE54B ICMSTC21l 
HE55A <CMSTC!2> •TE55B ICMSTC22l 
HE56A <CMSTC!3l HE56B ICMSTC23l 

INSTALLED SPARES 
•TE500 
•TE51D-NOTE 12 
•TE520 
•TE530 
HE540 
•TE550 
•TE560 

MONITOR 

601550 

NOTE 7 

CMSTC22 

NOTE 7 

9. •TE50A THRU •TE598 ARE DUAL ELEMENTS ANO THE SPARE ELEMENTS 
OF THE FOLLOWING •TE'S WILL BE USED FOR REMOTE SHUTDOWN 
INDICATION. 

ASSOCIATED EQUIPMENT LIST: 
DIV.I OIV.11 DIV.I DIV.II 

2RSS•T!103 2RSS•Tl104 2RSSHil03 2RSS•Til04 
HE50A •TE5!B-NOTE 12 HE56A HE57B 
•TE52A •TE53B •TE58A HE5'lB 
•TE54A •TE55B 

10. SEL SW SELECTS ONE OF FIVE TEMP ELEMENTS FOR COMMON OSPL ON 
2RSS•T!l04. LOGIC IS SHOWN FOR •TE53B ANO •TE55B.LOGIC FOR 
HE5!B, •TE57B ANO •TE5'l8 IS SIMILAR. 

11. CMSTU!00 IS THE CMPTR COMPOSED AVG SUPPRESSION POOL 
WATER TEMPERATURE. 

12. THE <+>SIDE OF OUAL ELEMENT 2CMS•TE518 HAS FAILED. 

HR68B ANO •TR69B SHARE ONE 3 PEN RECORDER, •TR70B SHARES WITH •LR98 & •PR7B ON LSK-33-20. 
LOGIC FOR •TE67B IS SHOWN. LOGIC FOR BAL OF POST ACCIDENT MONITORING TEMPERATURE 

•TE57A <CMSTC14> HE57B CCMSTC241 
•TE58A CCMSTC151 •TE588 <CMSTC25J 
•TE5'lA CCMSTC16l HE5'lB ICMSTC26> 

WINDOW NO. 
601560 
601550 
601560 
601550 
601560 
601550 
601560 
601550 
601560 
601550 

•TE50C 
•TE51C 
•TE52C 
HE53C 
•TE54C 
•TE55C 
•TE56C 
•TE57C 
HE:58C 
•TE5'lC 

HE570 
•TE580 
•TE5'l0 

THE H SIDE OF DUAL ELEMENT 2CMS•TE5!8 IS USED FDR 
REMOTE SHUTDOWN INOICA TION ONLY. THE ( + > SIDE OF DUAL 
ELEMENT 2CMSHE51D IS USED FOR CONTROL ROOM INDICATION 
AND ALARM. THE H SIDE OF DUAL ELEMENT 2CMSHE51D IS 
SPARE. CHANNELS IS SIMILAR. SEE NOTE B. 

4. SELECTOR SWITCH SELECTS ONE OF FOUR TEMPERATURE ELEMENTS FOR COMMON DISPLAY ON 
•Tll74, DIV.II IS SHOWN. LOGIC FOR •TE67B AND HESBB ARE SHOWN. LOGIC FDR 
•TE69B ANO •TE70B IS SIMILAR. 

5. LOGIC FOR DIV.!! INSTRUMENTS IS SHOWN. LOGIC FOR DIV.I IS SIMILAR. 
6. TEMPERATURE RECORDERS APPLICABLE TO DIV.!! TEMPERATURE ELEMENTS ONLY. 

ASSOCIATED EQUIPMENT LIST: 
•TRW!70 •TRX170 
•TE50B HE53B 
•TE51D <NOTE 12) •TE54B 
•TE52B •TE55B 

•TRY170 
HE56B 
HE57B 
HE58B 

•TRZ!70 
HE59B 
SPARE 
SPARE 

•Tl!71 •T1!72 
•HJS17! •HJS172 

8. POST ACCIDENT MONITORING: 
ERF 

DIV.I CMPTR PT DIV.II 
•TE67A CMSTA100 •TE678 
•TESSA CMSTA102 •TE688 
•TE69A CMSTA104 •TE6'l8 
HE70A CMSTA106 •TE70B 
•Tl175 HI!74 
•HJS175 •HJS174 

ERF 
CMPTRPT 
CMSTA101 
CMSTA103 
CMSTA105 
CMSTA107 

•TR678 
HR688 
HR6'lB 
HR70B 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

SOURCE:LSK-33-2K REV. 16 
FIGURE 6.2-38 
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SOl.RCE 

NJTES1 

.------.# 
•RUZ10A 

.___<AG_> _, PB80 
MICRO-PROCESSOR 

A 

1. ALL INSTRUMENl AND EQUIPMENT NUMBERS TO BE PREFIXED WITH '2CMS-' 
EXCEPT WHERE A DIFFERENT PREFIX IS SHOWN. 

2. # SIJ>PLIED BY DIGITAL RADN MON VENDOR. 
3. RMS COMPUTER GENERATED SIGNAL. 
4. SEE THE FOLLOWING LSK'S FtR ADDITIONAL INPUTS1 

22-30, 22-55,. 22-IN,S, 22-q,,JH, 27-15G 

!5. LOGIC FOR 2CMS•RE19A lS SHOWN. LOGIC FOR 2CMS•RE111JB IS SIMlLAR. 
6. 2 PEN RECORDER. 
7, LOOP COMHl.MICATION. 

MONITOR 

8. RMS COMPUTER GEl£RATEO SIGNAL LOCATED ON CONSOLES. COMMOO FOR ALL RADIATION MONITORS. 
q,, ASSOCIATED EQUIPMENT NUM3ERS1 

DETECTOR FIELD COOROL ROOM 
SERVICE GAS PARTICULATE MICRO-PROCESSOR MICRO-PROCESSOR 
TRAIN A RfxiSA REY10A RUW19A RUZ10A 
TRAIN B REXlllJB REYIBB RUWlllJB RUZ10B 

10. RADIATil)-l MONITOR TROUBLE/MANUAL OUT OF SERVICEIRADN STATUS 
Cl)-lSISTS OF THE FOLLOWll'{; CONDITIONS: 

INDICATORS 
GAS PART 

RIXl0A RIYlBA 
RIXll!IB RIY10B 

RECORDERS 
GAS PART 

RRX10A RRY10A 
RRX10B RRYlBB 

I. TROt.BLE 

1. DETECTOR FAlLURE/SATURATil)-l 

II. MANUAL OUT OF SERVICE 

l. TEST MOOE 

III. RADN STATUS 

I. HIGH RAOO LEVEL 
2. LOSS OF SIGNAL COMl'IJNJCATION 
3. POWER FAILURE !HIGH & LOW VOL TAGEI 
.C. CHECK SOl.RCE FAILmE 
5. BACKGROOND CHECK FAILlflE 
6. PUMP FAILURE 
7. FILTER t£CHANISM STEP FAILURE 
8. HIGH/LOW FLOW 
q, HEAT TRACE FAILURE 

2. CALIBRATE MOOE 
3. MONITOR OFF 

n. 2CMS•CA810BIBY> lS LOCATION FOR 2CMS•REX/REY /RUWIBBIBYl. 

2. ALERT RADN LEVEL 
3. HIGH RATE CF 

RADN INCREASE 

ERF COMPUTER 
GAS PART 

CMSRA100 CMSRA1B2 
CMSRAlBI CMSRA103 

CONDITION 

RADIATION MONITOR 
TROUBLE/MANUAL OUT OF 
SVCE/RAl)-l ST A TUS 

ORYWELL ATMOSPHERE 
TRAIN A LEAKAGE RADN-RAOO 
At() MONITOR STATUS 

DRYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
GASEOUS RADIATION LEVEL 

ORYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
PARTICULATE RADN LEVEL 

DRYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
PARTICULATE RADN ALERT 

DRYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
PARTICULATE RADN HIGH 

ORYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
GASEOOS RADIATION ALERT 

ORYWELL ATMOSPHERE 
TRAIN A LEAKAGE 
GASEOUS RADIATION HIGH 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 

MONITOR 

A 

c 

NOTE 4 
PROCESS AIRBORNE 
RADN MON ACTIVATED 

851254 
RMsRC76 
NOTE 4 

SOURCE: LSK-33-2L REV.14 

FIGURE 6.2-38 
CONTAINMENT ATMOSPHERE 
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) 

Slllllt:t 

LSK·33-2H 

LSK-33-ZH 

LSK-33-ZH 

NOTES: 

COllDITlllll 

LOCA SIGNAL 
RESET OR 
OVERRIDDEN 

CMS PR I CONTMT 
DIV I MANUAL ISOLATION 

I SOLA TE 

LDCA SIGNAL 
PRESENT ANO NOT 
OVERRI ODEN 

I. ALL EQUIPMENT AND INSTRUMENT NUMBERS TO BE PREFIXED llTH ·2c11s-· EXCEPT 
IHERE A DIFFERENT PREF I l IS SHOIN. AN ASTER I SK (*) 11 LL REPLACE THE 
DASH(·) IN THE PREFIX FOR INSTRUMENTS' EllUIPllENT WHICH ARE PART OF 
NUCLEAR SAFETY FEATURES SYSTEIS. 

2. LOGIC FDR CllS PRIMARY CONTAINMENT ISOLATION VALVE *SDY24A IS SHOIH. 
LOGIC FOR PRIMARY CONTAINMENT ISOLATION VALVES LISTED BELDI IS SlllLAR. 

3. ASSOCIATED EOUIPllENT LIST: 
ERF 

DI Y I CMPTR PT 
•sov 2 •A CiiTICiOii 
•SOY24C 
•SOV26A 
•sov2&c 
•SDV33A 
*SOV34A 
•soVSDA 
•sov&oe 
•sOV62A 
•SOV628 

CMSZC102 
CllSZCI08 
CllSZCI 10 
CMSZC112 
CMSZC120 
CMSZC104 
CMSZC118 
CMSZCl 16 
CMSZCI 06 

DIV JI 
*SOV248 
*SOV240 
*SOV26B 
*SOV26D 
*SDY3JB 
*SOVJ4B 
*SOY61A 
•SOY&lB 
*SOV63A 
•SOV638 

ERF 
cliPT'il PT 
CillCfiiT 
CMSZCl 03 
CMSZCI 09 
CMSZCl 11 
CMSZ&l 13 
CllSZ.Cl21 
CllUC105 
CllSZC107 
CllSZCl 17 
CMSZC119 

NOTE 4 

NOTE 4 

Clllff'llDL ACTION 

SI-SR CMS PRI 
CONTIIT ISOL V 
*SOY24A OPEN 

SI-SR CJCS PRI 
COHTMT ISOL VALVE 
*SDV24A CLOSE 

RESUCTA!IT 

CllS PRI CONTIIT 
I SOL VAL VE 0 SOV24A 
ENERGIZE TO OPEN 

CMS PR I CONTJCT 
ISOL VALVE *SOV24A 
DE-ENERGIZE TO CLOSE 

rS,_1-T""R"""A 1-N...,A __ _,,_ TRAIN A POST 

rRB~ ~fimfinT,~a~P~E >-------------t:31 t88~~~~~Tt~:P~§ovw 
•sov14A CLOSE 2CES*PHlS54 DE ·ENERGIZE TO CLOSE 

NOTES CONTD: 
4. KEYLOCK.SllTtH. 
5. LOGIC FOR POST Act I DENT .SAMPLE LOOP ISOLATION VALVE (CONTMT SIDE) 

.•SOV74A IS SHOWN. LOGIC FOR THE FOllOllNG VALVES IS SIMILAR. 
·'•SDV74B TRAIN B POST ACCIDENT SAMPLE LOOP SUCTION 'TSOLATION (CONTMT SIDE) 

*SDY75A TRAIN A POST ACCIDENT SAMPLE LOOP RETURN ISOLATION (COHTMT SIDE) 
*SOV75B TRAIN B POST ACCIDENT SAMPLE LOOP RETURN ISOLATION (CONTllT SIDE) 
0 SOY76A TRAIN A POST ACCIDENT SAMPLE LOOP SUCTION I SOLA Tl ON (SAMPLE SIDE) 
*SOV76B TRAIN B POST ACCIDENT SAMPLE LOOP SUCTION ISOLATION (SAMPLE SIOE) 
*SOV77A TRAIN A POST ACCIDENT SAMPLE LOOP RETURN ISOLATION (SAMPLE SIDE) 
•sovne TRAIN e POST ACCIDENT SAMPLE LOOP RETURN ISOLATION (SAMPL,E SIDE) 

NOTE: 
FOR LATEST SET POINT INFORMATION 
SEE SET POINT DATA SHEET 

IOIUTOR 

ERF 
CllSZCI 00 
NOTE 3 

fm 
Cffil) 

P873 
(~) 

·SOURCE: 121 77-LSK-33-2M REV.12 

FIGURE 6.2-38 

CONTAINMENT ATMOSPHERE 
MONITORING SYSTEM 

LOGIC DIAGRAM SHEET 12 OF 12 

NIAGARA MOHAWK POWER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USAR REVISION 0 APRIL 1989 



EL. 303' ·O" 

TO 297'·0" 

DRYWELL 

EL. 240' 

SUPPRESSION CHAMBER. 

FIGURE'.6.2-39. 

SCHEMATIC OF CONTAINMENT SPRAY. 

NIAGARA MOHAWK POWER CORPORATION 

NINE MILE POINT -UNIT 2 
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t 
SUCTION 
FLOW 

STACKED 

PERFORATED PLATE 
HOLES 0.0~37' ± 0.010' 

STACKED-DISK STRAINER WITH A· QUARTER SEGMENT 
REMOVED TO ILLUSTRATE THE INTERNAL DESIGN 

FIGURE 6.2-39a 

ECCS SUCTION STRAINER 

NIAGARA MOHAWK POWER CORPORATION 

NINE MILE POINT -UNIT 2 
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DRYWELL 
WALL 
SIDE 

NOZZLE ORIENTATION 

SPRAY DISTRIBUTION SHOWN 
AT ELEVATION OF 291'·6" 

(% AREA SHOWN) 

LOOP A 
SPRAY RING 
EL.: 301'6" 

FIGURE 6.2-40 

DRYWELL 
WALL 

BIOLOGICAL 
SHIELD 

TYPICAL 
LOOP A SPRAY COVERAGE 

IN DRYWELL 

NIAGARA MOHAWK POWER CORPORATION 

NINE MILE POINT -UNIT 2 
FINAL SAFETY ANALYSIS REPORT 

AMENDMENT 27 JULY 1986 



PEDESTAL 
SIDE " 

i 

·VERTICAL. 
~,.DO WNW A.RD 

: EXTERIOR 
.WALL· 
SIDE 

. NOZZLE ORIENTATION 

FIGURE 6.2"-41 

LOOPB 
SPRAY RING' 
303' 

. Si'.'RA Y DISTRIBUTIO.N 

SHOWN AT ELEVATIONj293' 
(1A AREA SHOWN) 

TYPICAL 
LOOP B SPRAY COVERAGE 

IN DRYWELL 
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SECTION AB REPRESENTS 
1A AREA OF SUPPRESSION 
POOL WITH SPRAY COVERAGE 
SHOWN AT ELEVATION 199.5' 

A 
SUPPRESSION 
POOL OUTER WALL 
ELEVATION 199.5 

SPRAY RING ---'---+-1t--1,__. 
ELEVATION 231' 

SECTION CC SPRAY RING 

.....,_ 
PEDESTAL 

__.... 
OUTER WALL 

NOZZLE ORIENTATION 

FIGURE 6.2-42 

PEDESTAL WALL 
ELEVATION 199.5 

APPROXIMATE 
SPRAY COVERAGE IN 

SUPPRESSION CHAMBER 

B 

NIAGARA MOHAWK POWER CORPORATION 
NINE MILE POINT -UNIT 2 
FINAL SAFETY ANALYSIS REPORT 
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ri REACTOR 

BIOLOGICAL 
SHIELD WALL 

PLATF EL. 288'-3V4' 

i~~r~ 
~~ 
~ 

i----------i:s. 

•o. 

~~-~-. 
.'~;"'O 

SPRAY COVERAGE 

~-

Q ,.. 

SPRAY RING 
LOOP-B 
EL. 303'-0" 

SUPPRESSION POOL 

FIGURE 6.2-43 

APPROXIMATE 
VOLUME COVERAGE BY 
CONTAINMENT SPRAYS 
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NOTE: THE ABOVE PLOT IS FOR THE PRE-EPU ANALYSIS, 
WHICH ASSUMED SPRAY INITIATION AT 30 MINUTES. 
FOR EPU, SPRAY INITIATION IS AT 20 MINUTES. 
THE POOL TEMPERATURE WILL REMAIN BELOW THE 
DESIGN LIMIT OF 212°F. 

GROSS VOi l04 
85.JOS 14.35.59 

--t CONTAINMENT ~ RHR SHUTDOWN 
SPRAY ON COOLING ON 

FIGURE: 6.2-45 

LONG TERM STEAM BYPASS ANALYSIS: 
BREAK = 0.30 FT 2 BYPASS = 0.05 FT 2 . 

NMP2 POWER UPRATE - 3536 MWT 
SUPPRESSION POOL TEMPERATURE VS TIME 

NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 
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FIGURE: 6.2-46 

RHR HEAT EXCHANGER HEAT REMOVAL RATES 
LONG TERM STEAM BYPASS ANALYSIS: 

NOTE: THE ABOVE PLOT IS FOR THE PRE-EPU ANALYSIS, BREAK = 0.3 FT 2 BYPASS = 0.05 FT 2 . 

WHICH ASSUMED SPRAY INITIATION AT 30 MINUTES. 
FOR EPU, SPRAY INITIATION IS AT 20 MINUTES. 
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Nole: Th& cu"'e applicable to Pre-Power Uprate 
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Uorale containment response eraluation has been reconciled 
usi11g the Technical Specification performance curres for the. 
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Note: This curve applicable lo Pre-Power Uprate 
containment response e1talualion in Section 6.2.1.1.J. 
For reconciled performance curve see 
Figure 6.J-4A. 

SOURCE: ES-121 

FIGURE 6.2-49 

LOW PRESSURE CORE SPRAY 
FLOW RATE 
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Note: This curve applicable to Pre-Power Uprate 
containment response evaluation in Section 6.2.1.1.J. 
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RECIRCULATION PUMP SUCTION 
LINE BREAK AREA VS. TIME 
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SOURCE MONITOR 

NOTE 21------------1 

l LSK-27-13B 

"'"'"'~ 
33 ...... -

4'l 

74 

33 

33 

NOTES: 

CONDITION 

LOSS OF COOLANT 
ACCIDENT - ISOLATION 
SIGNAL DIV.I 

DRYWELL RECOMBINER 
DIV .I MANUAL 
ISOLATION 

DRYWELL RECOMBINER INLET 
OUTBOARD !SOL VAL VE •MOV:¥\ 
NOT FULLY CLOSED 

DRYWELL RECOMBINER 
INLET OUTBOARD !SOL 
V.MOV3A OPEN 

DRYWELL RECOMBINER 
INLET OUTBOARD !SOL VAL VE 
•MOV3A MOTOR OVERLOAD 

MDV LOSS OF POWER 

ORYWELL RECOMBINER 
OUTLET OUTBOARD !SOL 
VAL VE •MOVlA CLOSE 

DRYWELL RECOMBINER 
OUTLET INBOARD !SOL 
VALVE •MOV4A CLOSE 

I. ALL INSTRUMENT AND EQUIPMENT NUMBERS TO BE PREFIXED WITH "2HCS-" EXCEPT WHERE A 
DIFFERENT PREFIX IS SHOWN. AN ASTERISK C•l WILL REPLACE THE DASH H IN THE 
PREFIX FOR INSTRUMENTS AND EQUIPMENT WHICH ARE PART OF NUCLEAR SAFETY FEATURE SYSTEMS. 

2. SEE LSK-27-l'l FOR LOSS OF COOLANT ACCIDENT- ISOLATION SIGNAL LOGIC DEVELOPMENT. 
3. LOGIC FOR DRYWELL RECOMBINER INLET OUTBOARD ISOLATION VALVE •MOV3A JS SHOWN. LOGIC 

FOR ALL RECOMBINER ISOLATION VALVES IS SIMILAR CSEE ASSOCIATED EQUIPMENT MARK 
NUMBERS, NOTE 4l 

4. ASSOCIATED EQUIPMENT MARK NUMBERS: 

DIV.I CMPTR NO. DIV.II 

•MOVIA HCSTC21 •MOVIB 
•MDV2A HCSTC21 •MOV2B 
•MOV3A HCSTC21 •MOV3B 
•MOV4A HCSTC21 •MOV4B 
•MOV5A HCSTC21 •MOV5B 
•MOV6A HCSTC21 •MOV6B 
•P873 •P875 

CMPTR NO. 

HCSTC22 
HCSTC22 
HCSTC22 
HCSTC22 
HCSTC22 
HCSTC22 

5. LOGIC FOR RECOM8INER COOLING WATER BLOCK VALVE •SOV10A ANO DRAIN VALVE •SOVllA 
IS SHOWN. LOGIC FOR RECOMBINER COOLING WATER BLOCK VALVE •SOVlf/JB AND DRAIN 
VAL VE •SOVllB IS SIMILAR. 

6. ONE SWITCH PER DIVISION. 
7. OFF NORMAL STATUS INDICATING LIGHT, ONE LIGHT PER ISOLATION VALVE. 
8. COMMON ANNUNCIATOR FDR BOTH SYSTEMS HCS AND CPS IN EACH DIVISION. 
'l. OFF-NORMAL STATUS DISPLAY SYSTEM JS ABANDONED IN PLACE. 

CONTROL ACTION 

SW-SR DRYWELL RECOM· 
BINER INLET OUTBOARD 
!SOL V •MOV3A CLOSE 

SW- CKEYLOCKl 
LOCA OVERRIDE 
RESET 

SW· CKEYLOCKJ 
LOCA OVERRIDE-
OVERRIDE 

SW-SR DRYWELL RECOM-
BINER INLET OUTBOARD 
!SOL V •MOV3A OPEN 

SW RECOMBINER CLG 
WATER BLOCK VALVE 
•SOV!f/JA OPEN 

SW RECOMBINER CLG 
WATER BLOCK VALVE 
•SOVlf/JA CLOSE 

SW-SR RECOMBINER CLG 
WATER DRAIN VALVE 
•SOVllA OPEN 

SW RECDMBINER CLG 
WATER DRAIN VALVE 
•SOVllA AUTO 

SW RECOMBINER CLG 
WATER DRAIN VALVE 
•SOVllA CLOSE 

P873 

NOTE 6 

P873 

P873 

P873 

RESULTANT 

DRYWELL RECOMBINER 
1--------13"! INLET OUTBOARD !SOL 

V •MOV3A CLOSE 

DRYWELL RECOMBINER 
INLET OUTBOARD !SOL 
V •MOV3A OPEN 

RECOMBINER CLG 
WATER BLOCK VALVE 
•SOV!f/JA OPEN 

RECOMBINER CLG 
WATER BLOCK VALVE 
•SOVlf/JA CLOSE 

RECOMBINER CLG 
WATER DRAIN VALVE 
•SOVllA OPEN 

RECOMBJNER CLG 
WATER DRAIN VALVE 
•SOVllA CLOSE 

MONITOR 

G 

R 

G 
FAILS OPEN ON 
LOSS OF POWER 

G 

FAILS CLOSED ON 
LOSS OF POWER 

SOURCE: LSK- 27-13A 
F IGURE 6.2-72K 

NOTE 8 

DIV I PRIM 
CONTMT !SOL VL VS 
LOCA OVERRIDE 

P873 

873413 
(875213) 

P873 

P873 

PB73 

PB73 

COMBUSTIBLE GAS 
CONTROL SYSTEM 

LOGIC DIAGRAM SHEET 1 OF 5 
SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOINTS. 
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NINE MILE POINT-UNIT 2 
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USAR REVISION 13 OCTOBER 2000 



SOIR:E MfllflTOO Cot«lJTION 

~ ORYWELL RECOl-81 NER 
INLET OUTBD I SOL V 
•MOY3A I NOl"EMl!lt..E 

~ ORYIELL RECCHI HER 
INLET INSO ISOL V 
•MOVSA INOPERA81..E 

Pl73 ~CMt:fWilll!f't 
RECOM:I INLET OUTBD 
I SOL V • H>V2A I NOP 

P873 ~SSl ON CtWtlER 
RECOl'B I Nl..ET I NID 
l SOL Y • MlV5A I HOP 

~ SUPPRESSI !»I CHAPeER 
RECOMI OUTLET OUTSO 
ISOL Y •H>YlA INOP 

~ SUPPRESSI ON CHHeER 
RECOte OUTLET I NBD 
l SOL V •MlY-4A I NOP 

PB73 RECDMl CLG llTR 
BLOCK VALVE 
•SOVllfA INOPERABLE 

P873 AECIHl CLG WTR 
Dftil\lN VALVE 
•SO'lll A INOPERABLE 

~ RECOMill NER UNI T 
•NllRIA 
J ltOPERML.E 

LSK-"l-~ 
DIV.I 

7 S!ftY1 CE WATER 
I MOf'EJWM.E 

t«JTESc 
1. ALL :INSTRUMENT AND EQUIPMENT !UflERS TO BE PREFIXED WJTtt '2HCS-' 

o.t£llT WHERE A DIFFBlrzffT PREFIX IS 9HIMI.. AN AITERHlK C•l WILL 
lliftJICE THE DASH <->JM THE l'MFlX FtlR 1"SlRUMENTS AND EOOIPMENT 
WlCtt AflE PMT OF IULEM WETY FEl\TUftE SYSTEM. 

2. LilmC FtlR DIVISDI I FECaaNER ~ITY t«NTtJmiG IS SKlWN. 
~ Ftl't mY1$DI II ~R lNOl'ERllllILITY f'IOf!Tt:l\JNG IS SIMILAR. 

3.. AL lERNATE ilCTQf SWITCH. 
4. Ul6'IC F£lft DIVIUJN I REC9MlillHER HANt.w.. ISOLATION IS Stf)WN. 

LOGIC FOR DlV1SION II RECtl8.'lllER MANlJilltl.. ISOLATION IS SIMILAR. 
5. DIV.I EOOlf'fEKT LOCATEO AS 9H6VN ON P873. 

lllY.II EllMIENT LOCATED ON 1"875. --

!Tl.Bil 
& 

<PUSHl 

<Tl.R-0 

CONTROL ACTION 

DIV.I SYSTEM ~LY ~ 
'-OUT __ DF_S£A_. _m_E ___ _, (NOTE 3l 

RESll.TANT MONITOR 

DJV I H2 RECOMBINER 873-491 

1------------s_vs_TE_M_I_NOP_. -----+--ti., A 1875281> 

A 

LSK-27-13A 

SETPOINTS SHCNN ON LOGIC DIAGfWo!S AR£ FOR LOGIC 
CLARlFltATION ONI.. Y AN) MAY BE ONLY Af'PFtOXlMAllONS 
Of THE ACTIJAL PROCESS SETPOINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL f'AOCESS SETl"OlHTS. 

SOURCE• 
FI GURE 6.2-72K 

COMBUSTIBLE GAS 
CONTROL SYSTEM 

LOGIC DIAGRAM SHEET 2 OF 5 
NI A&!\flA t-OiAWK PO\lER CORP. 
NI HE Ml LE POI NT- UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

OCTOM:R 1~ 



SOURCE MONITOR 

OOTES1 
1. ALL INSTRUMENT & ECIUIPMENT MMBERS TO BE PREFIXED WITH "2HCS-• EXCEPT WHERE A 

DllFFEl'EH PREFIX lS SHINN. AN AST£RISK <•> Wll..L REf'LACE THE Dl'ISH H JN Tl£ 
!'MFIX FOR Blll!l'mlJMENTS AND EQUIPMENT WHICH ARE PAAT OF THE NUCLEAR WETY 
FEATUM: SYS'l'Qt;. 

2. LQllC FOR ~ RECOMeHR •RIMl1A IS SHOWN. LOGIC FOR HYDROGEN RECOHBlNER 
-AllMltB 15 SMl..AR. 

3. ASSOCIATED Eaull"MENT MARK NUMBERS1 
OllV.l 

•TT13A •TTiGA •P873 
•TTlSA •PT1':1A •P896 
•TTl7A 

OlV.ll 

•TTlflB 
•PTl"lB 

Ol V I RECOf.Bl NER 1 A 
BLOWER 
INLET TEW 

OJ V I RECOtfSl NER l A 
BLOWER INLET TEW 
HIGH 

DIV I RECOtel NER 1 A 
t£ATEA W.L 
l'Eiffii!Afl.lftE 

DI V I RECC»-BJ NER l A 
HEATER \#ILL TEM> 
HIGH 

DI V J RECDMn NER l A 
HEATER WALL TEM> 
HIGH/HIGH 

DIV l REC~NER lA 
REACTl ON CH#HIER 
SHELL TEW 

DI V I RECOtel NER l A 
R£TURN Gl'IS 
TEM"EMTUAE 

01 V 1 REt:OMll NER 1 A 
RETURN GAS TEW 
HIGH 

DIV I RECOMU NER 1 A 
I NLET Pl'IESSl.A;: 

Ol V I REctlMU NER 1 A 
I NLET PRESSURE 
HIGH 

CONTROL ACTION 

SETPOiNTS SiHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLAAFJCATION ONl. Y At«> MAY BE OHL Y APPRClXIMATIDNS 
Of THE ACTUAL PAOCESS SETPOZNT. REFER TO SETPOINT 
DATA SHEETS FQlll ACTUAL f'NJCESS SETPOJNTS. 

RESULTANT MONITOR 

LSK-27-130 

FI GURE 6.2-72K 
COMBuSTIBLE GAS 
CONTROL SYSTEM 

LOGIC DIAGRAM SHEET 3 OF 5 

Nl AGARA ltil)HAWK P01«ER CORP. 
NINE MILE POINT-UNIT 2 
UPDATED SAFETY ANALYSIS REPORT 

USM AEVISJON 3 OCT R 1 



SLUlCE MONITOR 

.----.PB'*> 

•TSL20A t-------------------1 

.....----. PB'!B 

•FSL21A --------------------; 

2 
LSK-27-13E 

LSK-27-13C 

NlTES1 

CONOJTJON 

OI V l RECOM3 I A 
REACTION 
CHAl"BER TEH" 

DIV I RECOM3 lA 
REACTl ON 
CHAH:IER TEMi' Hl GH 

OI V l RECOH3 lA 
REACTl ON 
CHAM:IER TEMP LOW 

HYDROGEN RECOM3I NER 
• RBNRl A AI R I NLET 
VALVE •MlV25A 
NOT FULLY CLOSED 

OI V I RECOH3 1 A 
THRU 
GAS FLOW 

DI V l RECOl43 1 A 
THRU GAS 
FLOW LOW 

HYDROGEN RECOM3I NER 
•RBt.Rl A I-EATER 
CONTROL INTERLOCKS 

HYDROGEN RECOM3I NER 
• RBt.Rl A Hl GH TEMP & 
PRESSURE l NTERLOCKS 

1. ALL INSTRUMENT & EClJJPMENT NUMBERS TO BE PREFIXED WITH "2HCS-· EXCEPT WHERE A 
DlFFERENT PREFlX IS SHOWN. AN ASTERISK C•l 'WJLL REPLACE THE DASH C-l JN THE 
PREFIX FOR INSTRUMENTS ANO EOOlPr-ENT VHICH ARE PART OF THE NUCLEAR SAFETY 
FEATURE SYSTEMS. 

2. LOGIC FOR HYDROGEN RECOf.'BltER •RBNRIA IS SHOWN. 
LOGJC FOR HYDROGEN RECOMBlNER •RBNRlB JS SIMILAR. 

3. ASSOClATED EDUlPMENT MARK NUMBERS: 
DIV.I OJVJI DIV.I 
~ ;:fl'2is ;;:fSHzeA 
•FT21A •FT2lB •TSL20A 
•HIA •HIB •TI2"A 
•FNJA •FNlB •Fl21A 
•PNL873 •PNL875 •FSL2JA 
•PNLf3qS •PNLeq7 
•MOV2!5A •MOV2!5B 

DlVJI 
;;:s.:jilllB 
•TSL20B 
•TI20B 
•Fl21B 
•FSL21B 

CONTROL ACTlON 

SW- HYDROGEN 
RECOt-B UNI T 
•RBNRl A OPERATE 

S'd- HYDROGEN 
RECCJM:l UNIT 

K -t J 

TO 
120 MIN 

~·-RBt.R __ l_A ___ __, ~ 

...----... ~ 
H/A 

RESULTANT 

HYDROGEN RECOl431 NER 
GAS HEATER •HI A 
EtERGI ZE TO MlDULATE 
ON SCR CONTROL 

HYDROGEN RECOMBl NER 
.------ GAS HEATER •HI A 

DE-ENERGl ZE 

HYDROGEN RECOl-BI NER 
GAS BLO\ER 
•FNJ A ON 

HYDROGEN RECOt-BI NER ----offOI GAS BLO\ER 
•FNJ A OFF 

MONlTOR 

HCSTClq 
CHCSTC20l 

c 

w START UP 

~ 

OPERATE 

~ 

HCSFC01 
CHCSFC02l 

c 

DIV I RECIM3INER 
lA T~ GAS 
FLOW LOW 

SOURCE: LSK-27-130 REV.11 

FI GURE 6.2-72K 
COMBUSTIBLE GAS 

CONTROL SYSTEM 
LOGIC DIAGRAM SHEET 4 OF 5 

SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARlFlCATION ONLY ANO MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SETPOINT. REFER 10 SETPOINT 
DAT A SHEETS FDR ACTUAL PROCESS SET POINTS. 
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SO!R:E MONITOR 

tllTES: 

CONDITJON 

HYDROGEN RECOM3I NER 
GAS BLOW1::R FAN 
•FNl A RUNNl NG 

01 V I HCS RECOM:ll NER 
I A lNLET 
TEl-P 

HYDROGEN REC!Jt.BI NER 
•RBNRIA AlR INLET 
VALVE •MlV25A 
FULL C OSEO 

HYDROGEN RECOM31 NER 
• RBNRl A COOLI NG 
WATER INLET VALVE 
FULL OPEN MJV26A 

HYDROGEN RECOM31 NER 
COOLING WATER 
BLOCK VALVE 
FULL EN SOVl 0A 

DI V I HCS RECOM:II NER 
1 A HEATER 
GAS TEW 

DJ V I RECOMBI NER 
I A HEATER 
GAS TEW 
HIGH 

DI V I HCS RECOM:ll NER 
lA HEATER 
OUTLET GAS TEl-f 

OJ V I RECOMBI NER 
I A HEATER OUTLET 

GAS TEM" HI GH 

I. ALL lNSTRUHENT St EQUIPMENT tu1BERS TO BE PREFIXED WlTH "2HCS-' EXCEPT WtERE A 
DIFFERENT PREFIX lS SHCNN. AN ASTERlSK (•) WlLL REPLACE THE DASH <->JN THE 
PREFIX FOR INSTRl.MENTS ANO EQUIPMENT WHICH ARE PART OF THE NI.CLEAR SAFETY 
FEATURE SYSTEMS. 

2. LOGIC FOR HYDROGEN RECOMBJNER •RBNRlA IS SHOWN. LOGIC FOR HYDROGEN RECOMBINER 
•RBNRlB IS SIMILAR. 

3. ASSOCIATED EClUIPMENT HARK MJMBERS1 
OlVJ OIV,IJ OIV,J OIVJI 

•fi'i4A •Til'4B •TI'i2A •Tii2B 
•TT15A •TT15B •Tll2A •Tll2B 
•HDV25A •MOV25B •Tl1'4A •TU4B 
•HOV2SA •HOV2SB •TSH1"4A •TSHHB 
•P873 •P875 •Tll5A •TI15B 
•P~ •Psq7 •TSH15A •TSHl5B 

4,# DENOTES Slffl.IED BY RECOMBltER VEfflOR. 

CONTROL ACTION 

SW-SR HYDROGEN 
RECOMBINER AIR 
INLET VALVE 
•MOV25A CLOSE 

SW- HYDROGEN 
RECOl-l!INER AIR 
INLET VALVE 
•MOV25A STOP 

SW-SR HYDROGEN 
RECOMBINER AIR 
INLET VALVE 
•MOV25A OPEN 

RESULTANT MONITOR 

HYDROGEN RECCM31 NER 
AIR INLET VALVE G 
•MOV25A CLOSE 

P873 

HYDROGEN RECCM31 NER 
AIR INLET VALVE R 
•MOV25A OPEN 

PS73 

HYDROGEN RECOH3I NER 
COOLING WATER G l NLET VALVE 
•MOV26A CLOSE 

~ 

HYDROGEN RECOM:ll NER 
COOL! NG WATER I NLET R 
VALVE •t<IV26A OPEN 

~ 

w 

P873 

READY 

LSK-27-130 
2 

SOURCE1 LSK-27-13E REV.11 
FI GURE 6.2-72K 

COMBUSTIBLE GAS 
CONTROL SYSIEM 

LOGIC DIAGRAM SHEET 5 OF 5 
SETPOINTS SHOWN ON LOGIC DIAGRAMS ARE FOR LOGIC 
CLARIFICATION ONLY AND MAY BE ONLY APPROXIMATIONS 
OF THE ACTUAL PROCESS SET POINT. REFER TO SETPOINT 
DATA SHEETS FOR ACTUAL PROCESS SETPOlNTS. 
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FOR 
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TEST CONDITION 

DOUBLE O·RING SEAL 

FIGURE 6.2-75 

N2 PURGE PENETRATION 
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O·RING SEAL 

FIGURE 6.2·75a 

TRAVERSING IN·CORE PROBE 
MIO·SPAN SINGLE O·RING FLANGE OF 
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F"O R ·TYPE 8 TEST 
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DOUBLE O·RING SEAL 

FIGURE 6.2·75b 
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FIGURE : 6.2-76 

SECONDARY CONTAINMENT PRESSURE 
VERSUS TIME AFTER A LOSS OF 

COOLANT ACCIDENT (LOCA) I 
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FIGURE 6.2-77 

EFFECT OF OUTSIDE AIR TEMPERATURE 
ON THE MINIMUM REQUIRED ORAWDOWN 

DIFFERENTIAL TEMPERATURE 
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WETWELL 

STR1 
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