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P. O. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD. CALIFORNIA 91770 

F. R. NANDY TELEPHONE 

MANAGER OF NUCLEAR LICENSING February 25, 1989 (818) 3o2s1896 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D. C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
Updated Single Failure Analyses 
San Onofre Nuclear Generating Station 
Unit 1 

Single failure analyses of the Engineered Safety Features (ESF) and 
Reactor Protection System (RPS) for San Onofre Unit 1 were performed at 
the request of the NRC. Reports documenting the ESF and RPS single 
failure analyses were submitted to the NRC on November 6, 1987 and March 
11, 1987, respectively.  

During the San Onofre Unit 1 Cycle 10 refueling outage, several plant 
modifications were implemented which have affected the results of the ESF 
and RPS single failure analyses. Accordingly, a reanalysis of the Event 
Specific Single Failure Response Evaluation was completed.  

It was determined that the following systems/functions included in the 
original ESF report required reanalysis: 

1) 480V switchgear No. 3 Event Specific Single Failure Response 
Evaulation (TAB V.A2) 

2) Main Feedwater Isolation (ECCS) Function (TAB V.C) 

3) Auxiliary Feedwater/Reactor Protection Function (TAB V.E) 

In addition, the following two new safety functions required analysis: 

1) Charging System Recirculation Realignment.  

2) Main Feedwater Pump Realignment and Interlocks.  

P
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The conclusion from this ESF single failure reanalysis is that the single 
failure response for all the above systems/functions were found to be 
acceptable. The results of the RPS single failure reanalysis show that 
all scram functions and permissives were also found to be acceptable.  

The purpose of this letter is to transmit page changes to the reports 
entitled, "Engineered Safety Features Single Failure Analysis, San Onofre 
Nuclear Generating Station, Unit 1," and "San Onofre Nuclear Generating 
Station Unit 1, Reactor Protection System Single Failure Analysis" to 
reflect the reanalyses caused by several of the Cycle 10 modifications.  

The following original pages in the ESF single failure analysis report 
should be replaced with new pages: 

Page/Tab Title 

Title Page Engineered Safety Features Single Failure 
Analysis 

Table of Contents 

1-8 Introduction, Scope, Methodology, Summary of 
Results 

V.A Emergency Core Cooling System (ECCS) 

V.C Main Feedwater Isolation Function of the ECCS 

C.2 Appendix (deleted)** 

V.E Auxiliary Feedwater/Reactor Protection Systems 

*Vl.A Emergency Core Cooling System References 

*V1.C Main Feedwater Isolation References 

*Vl.E Auxiliary Feedwater/Reactor Protection 
Systems References 

*including all drawings 
**Appendix C.2 was deleted becauses it served only as a means to initially 
identify potential event specific single failures. Plant modifications 
implemented to address the single failure concerns were evaluated through 
event specific single failure analysis methodology to show acceptability.  
Updating the FMEA to reflect the modifications would therefore be superfluous.
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Page/Tab Title 

V.A.2 (whole section) Swing 480V SWGR #3/MCC-3 Realignment, Event 
Specific Single Failure Response Evaluation 

V.C (whole section) Main Feedwater Isolation (ECCS) Function, 
Event Specific Single Failure Response 
Evaluation 

V.E.1 (whole section) Auxiliary Feedwater/Reactor Protection 
Systems, Event Specific Single Failure 
Response Evaluation 

V.E.2 (whole section) Auxiliary Feedwater System Single Failure 
Analysis 

The following new sections and tabs should be inserted in the report: 

Page/Tab Title 

V.A.3 Charging System Recirculation Realignment, 
Event Specific Single Failure Response 
Evaluation 

V.A.4 Main Feedwater Pump Realignment and 
Interlocks, Event Specific Single Failure 
Response Evaluation 

The following Pages/Tabs in the RPS Single Failure Analysis Report should be 
replaced with the new pages: 

Page/Tab Title 

Title page San Onofre Nuclear Generating Station Unit 1, 
Reactor Protection System Single Failure 
Analysis 

Record of Revisions (new page) 

Table of Contents 

P1-6 Reactor Protection System Single Failure 
Analysis 

Table 1* Pressurizer Pressure SCRAMS 

Table 2* Pressurizer Level SCRAM 

Table 3* Turbine Trip SCRAM 

Table 4* NIS SCRAMS and Permissives 

*Includes Reference Sheet and all pages of Table.
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Page/Tab Title 

Table 5* RCS Low Flow SCRAM 

Table 6* Steam/Feedwater Flow Mismatch SCRAM 

Table 7* SCRAM Matrix and Breakers 

Table 8-1* Power Supplies 

Table 8-2* Sort by Rack Power Supply 

Table 9* Control/Protection System Interactions 

Attachment C Developmental References (Drawings)** 

*Includes Reference Sheet and all pages of Table.  
**Replace all drawings.  

A few additional plant modifications are currently being implemented 
which may impact the results of the single failure analyses. These 
changes will be documented and appropriate revision pages to the single 
failure analyses reports will be submitted to the NRC on a schedule to be 
determined later based on discussions with the NRC Project Manager.  

If you have any questions or desire more information on this subject, 
please contact me.  

Very truly you s, 

cc: 3. B. Martin, Regional Administrator, NRC Region V 
F. R. Huey, NRC Senior Resident Inspector, San Onofre Units 1, 2 and 3
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REACTOR PROTECTI EM SINGLE FAILURE ANALYSIS 
SANNOFRE UNIT I 

SECTION 2: PRESSURIZER LEVEL SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMAES 

2.1.1.1 LT 430 SIGNAL HIGH HIGH PRESSURIZER LEVEL SISNAL TO CHANNEL ANNUNCIATION, CONTROL ROOM NONE REQUIRED CHANNEL I OF HIGH LEVEL TRIPPED, LOGIC MAY ENERGIZE PRESSURIZER HEATERS AND 
I TRIP BISTABLE, LEVEL RECORDER VIA SW. INDICATION, PERIODIC TESTING BECOMES 1/2 ON REMAINING CHANELS CAUSE LEVEL DECREASE IF CONNECTED VIA 
LR/430, LEVEL CONTROLLER VIA SW, L/432, VIA L/432 SWITCH.  
AND INDICATOR. CHANNEL I TRIP RELAY 
ACTUATED.  

2.1.1.2 LT 430 SIGNAL LOW LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL I OF HIGH LEVEL TRIP DISABLED, MAY DE-ENERGIZE PRESSURIZER HEATERS AND 
I TRIP BISTABLE, LEVEL RECORDER VIA SW. PERIODIC TESTING LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSE LEVEL INCREASE IF CONNECTED VIA 
LR/430, LEVEL CONTROLLER VIA SW. L/432 L/432 SWITCH.  
AND INDICATOR.  

2.1.2.1 LI 430 OPEN (SAME AS 2.1.1.2) (SANE AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) IN LT-430 NT 
LOOP.  

2.1.2.2 LI 430 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL I PRESSURIZER 
INDICATION.  

2.1.3.1 LC 430A TRIPPED CHANNEL I TRIP RELAY ACTUATED ANNUNCIATION NONE REQUIRED CHANEL I OF HIGH LEVEL TRIPPED, LOGIC 
(LC-430A-X) BECOMES 1/2 ON REMAINING CHANNELS 

2.1.3.2 LC 430A AS-IS (UNTRIPPED) LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS. CHANNEL I OF HIGH LEVEL TRIP DISABLED, 
(LC-430A-X) LOGIC BECOMES 2/2 ON REMAINING CHANNELS 

2.1.4.1 Y 430A OPEN CHANNEL I TRIP RELAY ACTUATED ANNUNCIATION, PERIODIC TESTING (SAME AS 2.1.1.1) (SAhE AS 2.1.1.1) SWITCH FAILURE OR OPERATOR ERROR, RELAY 
IS DE-ENERGIZE TO ACTUATE 

2.1.4.2 Y 430A SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
2.1.5.1 LC 430A-X TRIPPED (SAME AS 2.1.3.1) (SAME AS 2.1.3.1) (SME AS 2.1.3.1) (SAME AS 2.1.3.1) 
2.1.5.2 LC 430A-X AS-IS (UNTRIPPED) (SAME AS 2.1.3.2) (SAME AS 2.1.3.2) (SANE AS 2.1.3.2) (SAKE AS 2.1.3.2) 
2.1.6.1 LM 430 INPUT OPEN (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) IN LT-430 CURRENT 

LOOP.  
2.1.6.2 L 430 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.1.1.2) 
2.1.6.3 LM 430 OUTPUT HIGH HIGH PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.1.1.1) 

CONTROLLER VIA SW. L/432 
2.1.6.4 LM 430 OUTPUT LOW LOW PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.1.1.2) 

CONTROLLER VIA SW. L/432 
2.1.7.1 YE 430A OUTPUT VOLTS HIGH (SAME AS 2.1.1.1) (SAME AS 2.1.1.1) (SAME AS 2.1.1.1) (SAME AS 2.1.1.1) (SAME AS 2.1.1.1) 
2.1.7.2 YE 430A OUTPUT VOLTS ZERO (SANE AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2.1.1.2) (SAME AS 2,1.1.2) (SAME AS 2.1.1.2) 
2.1.8.1 REG SUPL I VOLTS ZERO OR (SAME AS 2.1.1.2) LOW SIGNAL TO FC-1112, CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL I OF HIGH LEVEL TRIP DISABLED, DE-ENERGIZES PRESSURIZER HEAT W O 

(R3/R4) GROUNDED LI-419, RECORDER LR-430, TC-419 ANNUNCIATION LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSES LEVEL INCREASE 
2.1.9.1 NON-REG SUPL I VOLTS ZERO OR CHANNEL I TRIP RELAY AND PRESSURIZER ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL I OF HIGH LEVEL TRIPPED, LOGIC TRIP RELAY IS DE-ENERGIZE TO ACTUATE 

(R3/R4) GROUNDED HEATER HI/LD LEVEL BREAKER ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 
2.11.1 LT 431 SIGNAL HIGH HIGH PRESSURIZER LEVEL SIGNAL TO CHANNEL ANNUNCIATION, CONTROL ROOM NONE REQUIRED CHANNEL II OF HIGH LEVEL TRIPPED, LOGIC MAY ENERGIZE PRESSURIZER HEATERS AND 

II TRIP BISTABLE, LEVEL RECORDER VIA SW. INDICATION, PERIODIC TESTING BECOMES 1/2 ON REMAINING CHANNELS CAUSE LEVEL DECREASE IF CONNECTED VIA 
LR/430, LEVEL CONTROLLER VIA SW. L/432, L/432 SWITCH 
AND INDICATOR. CHANNEL II TRIP RELAY 
ACTUATED 

2.2.1.2 LT 431 SIGNAL LOW LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL II OF HI6H LEVEL TRIP DISABLED, MAY DE-ENERSIZE PRESSURIZER HEATERS AND 
II TRIP BISTABLE, LEVEL RECORDER VIA SW. PERIODIC TESTING LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSE LEVEL INCREASE IF CONNECTED VIA 
LR/430, LEVEL CONTROLLER VIA SW. L/432 L/432 SWITCH 
AND INDICATOR 

2.2.2.1 LI 431 OPEN (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) IN LT-431 CURRENT 
LOOP 

2.2.2.2 LI 431 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL II PRESSURIZER LEVEL 
INDICATION



Page No. 2 
REACTOR PROTECTI bEM SINGLE FAILURE ANALYSIS 

S I RE UNIT 1 
SECTION 2: PRESSURIZER LEVEL SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMRKIS 

2.2.3.1 LC 431A TRIPPED CHANNEL II TRIP RELAY ACTUATED ANNUNCIATION NONE REQUIRED CHANNEL II HIGH LEVEL TRIPPED, LOGIC 
(LC-431A-X) BECOMES 1/2 ON REMAINING CHANNELS 

2.2.3.2 LC 431A AS-IS (UNTRIPPED) LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OF HIGH LEVEL TRIP DISABLED, 
(LC-431A-X) LOGIC BECOMES 2/2 ON REMAINING CHANNELS 

2.2.4.1 Y 431A OPEN CHANNEL II TRIP RELAY ACTUATED ANNJNCIATION, PERIODIC TESTING (SANE AS 2.2.1.1) (SAME AS 2.2.1.1) SWITCH FAILURE OR OPERATOR ERROR, RELAY 
IS DE-ENERSIZE TO ACTUATE 

2.2.4.2 Y 431A SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
2.2.5.1 LC 431A-X TRIPPED (SAME AS 2.2.3.1) (SAME AS 2.2.3.1) (SAME AS 2.2.3.1) (SAME AS 2.2.3.1) 
2.2.5.2 LC 431A-X AS-IS (UNTRIPPED) (SAKE AS 2.2.3.2) (SAME AS 2.2.3.2) (SAME AS 2.2.3.2) (SAME AS 2.2.3.2) 
2.2.6.1 LM 431 INPUT OPEN (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) IN LT-431 CURRENT 

LOOP 
2.2.6.2 LM 431 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.2. 1.2) 
2.2.6.3 LM 431 OUTPUT HIGH HIGH PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.2.1.1) 

CONTROLLER VIA SW. L/432 
2.2.6.4 LM 431 OUTPUT LOW LOW PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.2.1.2) 

CONTROLLER VIA SW. L/432 
2.2.7.1 YE 431A OUTPUT VOLTS HIGH (SAME AS 2.2.1.1) (SAME AS 2.2.1.1) (SANE AS 2.2.1.1) (SAME AS 2.2.1.1) (SAME AS 2.2.1.1) 
2.2.7.2 YE 431A OUTPUT VOLTS ZERO (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) (SANE AS 2.2.1.2) (SAME AS 2.2.1.2) (SAME AS 2.2.1.2) 
2.2.8.1 REG SUPL II VOLTS ZERO OR LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL II OF HIGH LEVEL TRIP DISABLED, MAY DE-ENERSIZE PRESSURIZER HEATERS AND 

(R3/R4) GROUNDED II TRIP BISTABLE, LEVEL RECORDER VIA SW ANNUNCIATION LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSE LEVEL INCREASE IF CONNECTED VIA 
LR/430, LEVEL CONTROLLER VIA SW L/432 L/432 SWITCH 
AND INDICATOR. LOW SIGNAL TO RECORDER 
TR-405-1 VIA TC-419 

2.2.9.1 NON-RES SUPL II VOLTS ZERO OR CHANNEL II TRIP RELAY ACTUATED, LOSS OF ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL II OF HIGH LEVEL TRIPPED, LOGIC TRIP RELAY IS DE-ENERGIZE TO ACTUATE 
(R3/R4) GROUNDED CAPABILITY TO ACTUATE PRESSURIZER HEATER BECOMES 1/2 ON REMAININS CHANNELS 

LD-LD CUTOFF 
2.3.1.1 LT 432 SIGNAL HIGH HIGH PRESSURIZER LEVEL SIGNAL TO CHANNEL ANNUNCIATION, CONTROL ROOM NONE REQUIRED CHANNEL III OF HIGH LEVEL TRIPPED, LOGIC NAY ENERGIZE PRESSURIZER HEATERS AND 

III TRIP BISTABLE, LEVEL RECORDER VIA INDICATION, PERIODIC TESTING BECOMES 1/2 ON REMAINING CHANNELS CAUSE LEVEL DECREASE IF CONNECTED VIA 
SW. LR/430, LEVEL CONTROLLER VIA SW. L/432 SWITCH 
L/432, AND INDICATOR. CHANNEL III TRIP 
RELAY ACTUATED 

2.3.1.2 LT 432 SIGNAL LOW LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL III OF HIGH LEVEL TRIP DISABLED, MAY DE-ENERGIZE PRESSURIZER HE AND 
III TRIP BISTABLE, LEVEL RECORDER VIA PERIODIC TESTING LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSE LEVEL INCREASE IF CONNEC* A 
SW. LR/430, LEVEL CONTROLLER VIA SW. L/432 SWITCH 
U432 AND INDICATOR 

2.3.2.1 LI 432 OPEN (SANE AS 2.3.1.2) (SAME AS 2.3.1.2) (SANE AS 2.3.1.2) (SAME AS 2.3.1.2) (SAME AS 2.3.1.2) IN LT-432 CURRENT 
LOOP.  

2.3.2.2 LI 432 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL III PRESSURIZER LEVEL 
INDICATION 

2.3.3.1 LC 432A TRIPPED CHANNEL III TRIP RELAY ACTUATED ANNUNCIATION NONE REQUIRED CHANNEL III OF HIGH LEVEL TRIPPED, LOGIC 
(LC-432A-I) BECOMES 1/2 ON REMAINING CHANNELS 

2.3.3.2 LC 432A AS-IS (UNTRIPPED) LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL III OF HIGH LEVEL TRIP DISABLED, 
(LC-432A-X) LOGIC BECOMES 2/2 ON REMAINING CHANNELS 

2.3.4.1 Y 432A OPEN CHANNEL III TRIP RELAY ACTUATED ANNUNCIATION, PEIDDIC TESTING (SNE AS 2.3.1.1) (SANE AS 2.3.1.1) SWITCH FAILURE OR OPERATOR ERROR, TRIP 
RELAY IS DE-ENERGIZE TO ACTUATE 

2.3.4.2 Y 432A SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
2.3.5.1 LC 432A-X TRIPPED (SANE AS 2.3.3.1) (SAME AS 2.3.3.1) (SAME AS 2.3.3.1) (SANE AS 2.3.3.1) 
2.3.5.2 LC 432A-X AS-IS (UNTRIPPED) (SANE AS 2.3.3.2) (SAME AS 2,3.3.2) (SANE AS 2.3.3.2) (SME AS 2.3.3.2)
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REACTOR PROTECTI SINGLE FAILURE ANALYSIS 
5 NORE UNIT I' 

SECTION 2: PRESSURIZER LEVEL SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

2.3.6.1 LM 432 INPUT OPEN (SAME AS 2.3.1.2) (SANE AS 2.3.1.2) (SANE AS 2.3.1.2) (SME AS 2.3.1.2) (SAME AS 2.3.1.2) IN LT-432 CURRENT 
LOOP 

2.3.6.2 LM 432 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.3.1.2) 
2.3.6.3 LM 432 OUTPUT HIGH HIGH PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.3.1.1) 

CONTROLLER VIA SW. L/432 
2.3.6.4 LM 432 OUTPUT LOW LOW PRESSURIZER LEVEL SIGNAL TO LEVEL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 2.3.1.2) 

CONTROLLER VIA SW. L/432 
2.3.7.1 YE 432A OUTPUT VOLTS HIGH (SAME AS 2.3.1.1) (SANE AS 2.3.1.1) (SAME AS 2.3.1.1) (SAME AS 2.3.1.1) (SAME AS 2.3.1.1) 
2.3.7.2 YE 432A OUTPUT VOLTS ZERO (SAME AS 2.3.1.2) (SANE AS 2.3.1.2) (SAME AS 2.3.1.2) (SME AS 2.3.1.2) (SAME AS 2.3.1.2) 
2.3.8.1 REG SUPL III VOLTS ZERO OR LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL III OF HIGH LEVEL TRIP DISABLED, MAY DE-ENERSIZE PRESSURIZER HEATERS AND 

(R3/R4) GROUNDED III TRIP BISTABLE, LEVEL RECORDER VIA SW ANNUNCIATION LOGIC BECOMES 2/2 ON REMAINING CHANNELS CAUSE LEVEL INCREASE IF CONNE C' A 
LR/430, LEVEL CONTROLLER VIA SW L/432 L/432 SWITCH W 
AND INDICATOR 

2.3.9,1 NON-REG SUPL III VOLTS ZERO OR CHANNEL III TRIP RELAY ACTUATED ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL III OF HIGH LEVEL TRIPPED, LOGIC TRIP RELAY IS DE-ENERGIZE TO ACTUATE 
(R3/R4) GROUNDED BECOMES 1/2 ON REMAINING CHANNELS 

2.4.1.1 SW. LR/430 CONTACTS OPEN LOW SIGNAL TO PRESSURIZER LEVEL RECORDER CONTROL ROOM INDICATION NONE REQUIRED NONE 
2.4.1.2 SW. LR1430 CONTACTS CLOSED PARALLELING OF LEVEL SIGNAL CURRENT PERIODIC TESTING NONE LOGIC BECOMES 3/3 FOR PRESSURIZER HIGH 

LOOPS ACROSS LOOP RESISTORS LEVEL TRIP 
2.4.1.3 SW. LR/430 CONTACTS GROUNDED CURRENT LOOP RESISTORS SHORTED, CAUSING CONTROL ROOM INDICATION, NONE REQUIRED REACTOR TRIP ON 3/3 PRESSURIZER HIGH (SAME AS 2.1.1.1) 

HIGH LOOP SIGNALS TO TRIP BISTABLES, ANNUNCIATION, PERIODIC TESTING LEVEL TRIP CHANNELS 
LEVEL CONTROLS VIA SW. L/432. LOW SIGNAL 
TO RECORDER 

2.4.2.1 SW. L/432 CONTACTS OPEN LOW SIGNAL TO LEVEL CONTROL DEVICES AND ANNUNCIATION, PERIODIC TEST NONE REQUIRED NONE MANUAL LEVEL CONTROL REQUIRED 
PRESSURIZER HEATER BREAKER CONTROLS, 
INTERCHANNEL ISOLATION AT SWITCH L/432 

2.4.2.2 SW. L/432 CONTACTS CLOSED PARALLELING OF LEVEL SIGNALS TO LEVEL PERIODIC TEST NONE REUIRED NONE 
CONTROL DEVICES AND PRESSURIZER HEATER 
CONTROLS, INTERCHANNEL ISOLATION AT 
LM-430, LM-431, UM-432 

2.4.2.3 SW. L/432 CONTACTS GROUNDED LOSS OF NON-REG SUPL IV (R3/R4). LOW ANNUNCIATION, PERIODIC TEST NONE REQUIRED NONE MANUAL LEVEL CONTROL MAY BE REQUIRED.  
SIGNALS TO LEVEL CONTROL DEVICES AND 
PRESSURIZER HEATER BREAKER CONTROLS.  
INTERCHANNEL ISOLATION AT L-430, 
LM-431, LM-432



EMERGENCY CORE COOLING SYSTEM 

Drawing No. Title 

5178105 Pressurizer & Pressurizer Relief Tank System 
5178110 Reactor Coolant Pump Seal Water System 
5178135 Volume Control & Charging System 
5178136 Volume Control & Charging System 
5678769 Safety Injection System (old P&ID) 
5149180 Logic Diag. - Sequencer Logic Diagram 
5102165 One Line Diag. - 480 V MCC-l Front 
5102166 One Line Diag. - 480 V MCC-l Rear 
5102169 One Line Diag. - 480 V MCC-2A Front & Rear 
5102173 One Line Diag. - Main 
5146828 One Line Diag. - Main 
5149348 One Line Diag. - 125 VDC System #2 
5130351 Elementary - 4.16 KV Busses Undervoltage Relays 
5150876 Elementary - 4.16 KV Busses Undervoltage & 

Generator Underfrequency Relays 
455429 Elementary - Station Sen. Trans 3 450 VACB 
455431 Elementary - Bustle 2-3 480 V ACB 
455369 Elementary - MOV 1100B, 0 
455371 Elementary - MOV 356, 7, 8 
5102170 One Line - 480 V MCC3 Front 
5102171 One Line - 480 V MCC3 Rear 
5148063 One Line - SWGR 2 & 3 
5150626 Elementary - G8A, G8B 
5151028 Elementary - NOV ll00C 
5151906 480 V SWGR3 125 V C Control 
63715-9 Elementary - Safety Injection System 
SD-SOL-580 System Desc. - Safety Injection, Recirculation 

and Containment Spray 
SD-S01-590 System Desc. - Safeguard Load Sequencing 
NUS Report NUS 1792, Single Failure Analysis, SONGS 1, 

Emergency Core Cooling System dated December 1976 
submitted by letter from SCE (K. P. Baskin) to NRC (A. Schwen
cer) dated December 21, 1976 

On(4e ig



SOUIIHRN CALIIURNIA EDISON CO.  
SONGS, UNIT I 
A[WS Single Failure Analysis AUXILIARY FEEDWAIER SYSTEM (ArWS) SINGLE FAILURE ANALYSIS 

SONGS UNIT 1 

INHERENT 

IUENIIFICATION FAILURE LOCAL EFFECTS INCLUDING METHOD OF COIPENSAIlNG EFFECTS U1oN RIEHARKS AND 
ILMI IRAIN CO L -NT MODE DEPE'NDENT FAIlURES DETECTION PROVISION(S) AFWS 01HLR EIIi-rIS 

27 B Vital Bus Fails to Complete loss of AFW flow Control Room Redundant Train B initiation not Glon pump is still avail
No. S supply indication Alarm, Train, with provided automatically able by manual operation 

power In Train B AFW Indication combined 610 when S/G's at low from Control Room.  
- Loss of S/G water level and GIOS capa- level condition; loss (Ref. 5159826, 5151027, 
instrumentation city for FWLB of flow equalization 5159843). Train A is still 

- Loss of status indication (upstream of capability for FWll available.  
- Loss of AFW initiation logic checks (upstream of check 
- GlOW pump suction valves) valves) 

pressure automatic protection 
tripped 

- Loss of GlOW pump discharge 
pressure automatic operation 
interlock 

- Loss of FCVs control (F.O.) 
- Loss of GlOW pump discharge 

valve (CV3110) control (F.O.) 

28 B 125 Vdc Bus Fails to Same as Vital Nis No. 5 Control Room Redundant Train B controls in- GlOW pump could be started 

No. 2 supply above, plus: Alarm, Train operable: from 4160V Swgr breaker, 

power - Loss of GlOW pump control Indication but without electrical 

- Loss of GIOW pump discharge fault protection since it 

valve (CV3110) control requires external control 

(Power.Failure Interlock power; CV3110 can be oper

closes valve if V. 8. No. 5 ated locally at valve.  

energized). (Ref. 5145828, 515102) 
Train A is still available.  

29 B 480V MCC No.2, Fails to No AFW effect Control Room None Required None (Reference: 5146828).  

2A, or 28 supply . Status 
power 

30 B 480V MCC No.2 Fails to No AFW effect Control Room None Required None (Reference: 5146828), 

supply Alarm, Status, 5148063, 5150885) 

power Indication 

31 B 4160V Bus No. 2 Fails to In Train B AFW: Control Room Redundant Inoperability of Train (Reference: 5146828, 
supply - Loss of GlOW Pump Alarm, Status, Train B pumping capability. 5102163, 5130351, 5150876).  
power Indication Train A is still available.



SOUTHERN CALIFORNIA EDISON CO.  
SONGS, UNIT I 
AVWS Single Failure Analysis 

AUXILIARY FEEDWATER SYSTEM (AFWS) SINGLE FAILURE ANALYSIS 
SONGS UNIT 1 

INHERENT 
IDENTIFICATION FAILURE LOCAL EFFECTS INCLUDING METHOD OF COMPENSATING EFFECTS UPON REMARKS AND 

ITEM TRAIN COMPONENT MODE DEPENDENT FAILURES DETECTION PROVISION(S) AFWS OlER EFFECTS 

32 B, AFW Flow Flow Low Inoperability of flow equal- Periodic Combined GlO & Inoperability of flow Operator would use Train B 
Indication (Output ization capability Testing; GIOS Pumps equalization capa- indication to balance flow 
(Loop 3453, Low) Control Room capacity bility. under line break-pressu
3454 or 3455) Indication (Redundant rized 5/6's scenario. Bal

Train) ancing iieed can be avoided 
by running both GIO and 
G1OS pumps together.  
Indication devices include: 

Flow High Inoperability of flow equal- Control Room Combined G1O & Inoperability of flow FTH3453, FYV34538, FYQ34538 
(Output ization capability Indication; G1OS Pumps equalization capa- FYA3453, FIL3453, FYV3453A 
High) Periodic capacity bility. FYQ3453A, FYS3453A, F13453, 

Testing Redundant FY13453, FTH3454, FYV3454B, 
Train FYQ3454B, FYA3454, FTL3454, 

FYV3454A, FYQ3454A, 
FYS3454A, F13454 
FY13454, FIH3455, 
FYV3455B, FYQ34558, FYA3455 
FTL3455, FYV3455A, FYQ3455A 
FYS3455A, F13455, fY13455 
(Ref. 451876, 5159843) 
NOTE: EQ is required.  
Train A is still available.  
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ENGINEERED SAFETY FEATURES SINGLE FAILURE ANALYSIS 
SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

INTRODUCTION: 

A. On July 30, 1986, a failure of main steam pressure trans
mitter PT-459 at SONGS 1 caused a transient in all three 
channels of the feedwater control system and concurrent 
inoperability of all three channels of the Steam/Feed
water Flow Mismatch Scram in the Reactor Protector Sys
tem. In response to this event, SCE committed to several 
actions, including completion of single failure analyses 
(SFAs) for the SONGS 1 Reactor Protection System (RPS) 
and Engineered Safety Features (ESF) Systems to determine 
susceptibility of the SONGS 1 design to single failures.  

B. Previous single failure analyses (submitted per SCE let
ter dated December 21, 1976 to the NRC) were performed 
for the systems required to mitigate a postulated loss of 
coolant accident (LOCA), including safety injection, 
charging, containment spray and recirculation, component 
cooling water, salt water cooling, and the auxiliary 
power system. However, these analyses did not evaluate 
the single failure susceptibility of the containment 
isolation or main feedwater isolation functions asso
ciated with emergency core cooling system (ECCS) opera
tion during a LOCA or secondary system rupture, respec
tively. Subsequently, containment isolation was reviewed 
as part of Systematic Evaluation Program Topic VI-4.  

C. The Auxiliary Feedwater (AFW) system was previously 
identified as susceptible to single active failures dur
ing postulated secondary system pipe ruptures. Correc
tion of the AFW single failure susceptibilities was per
formed during the Cycle 10 refueling outage.  

D. The Reactor Coolant System (RCS) Overpressure Mitigation 
System (OMS), which provides protection of the RCS 
pressure boundary at low temperatures, had not been 
previously evaluated for single failure susceptibility.  

. SCOPE: 

A. A review of the previous ECCS Single Failure Analysis 
against the resulting design changes was performed to 
verify that the identified single failure susceptibili
ties have been corrected.  

B. A module-level failure modes and effects analysis of the 
Containment Isolation function was performed from input 
instrumentation through final actuated devices, including 
vital/regulated-bus/DC system dependencies, for function 
during a LOCA.



C. (Deleted) 

D. A module-level failure modes and effects analysis of the 
Overpressure Mitigation function was performed from input 
instrumentation through final actuated.devices, including 
vital/regulated bus/DC system dependencies, for function 
in response to RCS overpressure challenges during reactor 
shutdown conditions.  

E. A module-level failure modes and effects analysis of the 
Auxiliary Feedwater function, including interlocks to 
prevent waterhammer, was performed for the plant config
uration following completion of single failure modifica
tions during the Cycle 10 refueling outage.  

In addition, because of event-specific safety analysis re
quirements and potential single failure impacts, an event
specific single failure response evaluation was performed in 
Revision 0 of this analysis for the Main Feedwater Isolation 
function,'the integrated response of the Auxiliary Feedwater 
and Reactor Protection Systems, and the time-dependent fail
ure response of Swing 480 V SWGR #3 / MCC-3. In Revision 1 
of this analysis, the event-specific analysis of Swing 480 V 
SWGR #3 / MCC-3 was split into a short-term impact evalua
tion (Charging System recirculation realignment) and a long
term impact evaluation (re-energizing Swing 480 V SWGR #3 / 
MCC-3), and an evaluation of the time-dependent failure 
response of Main Feedwater Pump realignment and interlocks 
was added.  

III. METHODOLOGY: 

A. To the extent practical, the failure modes and effects 
analyses for the ESF functiions were performed using 
notation, format and assumptions consistent with the 
Reactor Protection System Single Failure Analysis submit
ted to the NRC on March 11, 1987. Specifically: 

1. The module level failure mode and effects analyses 
were performed in accordance with the applicable cri
teria of IEEE Standard 279-1971. Specifically, Parts 
2, 4.2 and 4.7 of the Standard were applied as fol
lows: 

a. Single failures were postulated at the level of 
tag-numbered devices (modules) which resulted in 
the most limiting effects or combination of effects 
on the ESF functions. Credit was conservatively 
not taken for module internal design features (com
ponents) which could preclude such failures except 
where specifically identified. All tag-numbered 
and interface devices which could affect the ESF 
output functions were so addressed.



b. The failure modes for each device which result in 
the most limiting effects or combination of effects 
were selected so that all pertinent ESF output and 
interface (including isolation device) failure 
combinations were bounded. The failure modes 
considered for each type of device were: 

0 Transmitter (eg. PT, LT, FT): SIGNAL HIGH OR LOW 
o Power Supply (eg. YE): OUTPUT VOLTS HIGH OR ZERO 
o Indicator (eg. PI, LI, FI): INPUT OPEN OR SHORT 
o Test Switch (eg. Y): OPEN OR SHORT (CLOSED) 
o Controller or Bistable (eg. PC, LC, FC): INPUT 

OPEN OR SHORT, OUTPUT TRIPPED OR UNTRIPPED (or 
OUTPUT HIGH OR LOW) 

o Valves: OPEN OR CLOSED 
o Pumps: TRIPPED OR UNTRIPPED 

c. Where a portion of a channel had only a single 
output and the net effect of the failures could be 
expressed in terms of that output, the devices in 
that portion of the circuit were permitted to be 
treated as a single entity (eg. postulated failures 
of the pressure regulating valve or solenoid oper
ated pilot valve for a pneumatically activated 
isolation valve are bounded by failures of the 
isolation valve itself).  

d. The failure modes for any channel-common devices 
(eg. selector switches, transfer switches, auction
eering or signal comparison devices) were conserva
tively considered to result in channel-common fail
ures, if unisolated channel signals were present in 
the device and channel separation and identity were 
not maintained through the device. The postulated 
failure modes were: 

0 OPEN (at all input channels) 
o SHORT (of all like poles or phases, resulting in 

paralleling of all inputs) 
0 GROUND (of all like poles or phases) 

e. It was assumed that events requiring ESF actuation 
could be initiated from any applicable plant 
condition.  

f. The only applicable ESF actuation instrumentation 
which have control functions are associated with 
the Reactor Protection System and have beeen prev
iously analyzed. Accordingly, a control/protection 
system interaction (multiple failure) analysis was 
not performed as part of the ESF evaluation.  

2. The vital and regulated bus system and the auxiliary 
power system were previously analyzed as part of the



RPS Single Failure Analysis and ECCS Single Failure 
Analysis, respectively.  

B. Because the ESF systems include final actuated devices 
different than the RPS (eg. pumps and valves vs. scram 
breakers), the following additional criteria were 
applied: 

1. Power-operated valve/actuator mechanical failures-(eg.  
as-is due to stem binding), were considered as single 
active failures separate from those of the actuating 
circuitry and motive power source where local manual 
actuation could be creditted for performing the ESF 
function within the required time. Per Section 
III.A.1 above, the actuator control circuit was con
sidered as a single entity (black box) if no interface 
devices (such as interlocks, overrides, or selector 
switches) were in the circuit. Motor breaker failures 
were specifically addressed: for example, those which 
affect MOV operation (eg. as-is) as well as those 
which cause loss of the supply bus (eg. input short).  

2. Manually-operated valve single failures were consid
ered: for example, due to operator error or mechani
cal failure, respectively. Valves subject to the 
valve locking program were so noted under "remarks".  
Consistent with current NRC criteria, check valves 
were considered as active devices (ie, as subject to 
single active failure) only for the containment isola
tion and reactor coolant pressure boundary functions.  

3. For containment isolation, penetration isolation 
redundancy was considered relative to the criteria of 
Standard Review Plan Section 6.4.  

C. Notation / Numbering 

Each SFA item in the module-level FMEAs for containment 
isolation and OMS was assigned a unique item number, made 
up of Esystem).Etrain3.Edevice.Efailure mode) similiar 
to the RPS-SFA. Train (or channel) common devices for a 
system were generally addressed following the items for 
each train; for example, in a 2-train , 2-channel system, 
item lsystem).3.Edevice.Efailure mode) would be a train
common device.  

IV. SUMMARY OF RESULTS.  

A. Emergency Core Cooling System (ECCS) 

1. Review of ECCS Single Failure Analysis (1976) 

The 1976 ECCS Single Failure Analysis (SFA) evaluated 
the SONGS 1 systems required to mitigate the effects 
of a postulated Loss of Coolant Accident (LOCA), for 

4



potential susceptibility to single failures; the sys
tems evaluated included the safety injection, charg
ing, containment spray and recirculation, component 
cooling water, salt water cooling and auxiliary power 
systems. The results of the 1976 analysis included 
several recommended modifications to eliminate poten
tial single failure susceptibilities in these systems.  
For the current review, the modifications performed in 
response to the 1976 analysis were reviewed to deter
mine their acceptability relative meeting the single 
failure criterion.  

The single failure modifications performed as a result 
of the 1976 SONGS 1 single failure analysis were 
determined to have corrected the identified suscepti
bilities, with the exception of control redundancy for 
each of the recirculation flow control valves. Only 
one of the two control paths for each of these valves 
was provided with a seismically qualified air supply.  
However, this configuration was previously reviewed 
and accepted by the NRC in paragraph 4.25.2 of the 
Integrated Plant Safety Assessment for SONGS 1.  

2. Swing 480 V SWGR #3 / MCC-3 Realignment, Single 
Failure Response Evaluation 

In Revision 0 of this report, single failure suscepti
bilities were identified for those ESF functions in 
which a redundant post-accident load was powered from 
Swing 480 V SWGR #3/MCC-3 (ie, the Charging System 
recirculation realignment function). To address these 
findings, the applicable loads were reconnected to 
other sources, as discussed in item 3 below, elimina
ting the need for any Swing 480 V SWGR #3/MCC-3 loads 
before operator actions can be creditted outside the 
control room.  

In Revision 1.of this report, the realignment of Swing 
480 V SWGR #3/MCC-3 was evaluated for the plant con
figuration following implementation of single failure 
modifications completed during the Cycle 10 refueling 
outage. The applicable events were evaluated with and 
without loss of offsite power, and failure timing 
before or after the applicable safety signals (515 or 
SISLOP) for each of three possible initial alignments 
(the currently approved alignment to Bus #1C via Sta
tion Service Transformer (SST) #3, and potential 
alternate alignments to SWGR #1 or SWGR #2 via the 480 
V bus tie breakers).  

The single failure response of the Swing 480 V SWGR #3 
/ MCC-3 realignment was found to be acceptable for the 
existing Bus #1C/SST #3 initial alignment, subject to 
the specified operator actions from the control room 
and credit for manually tripping open breakers locally 
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at the switchgear. The single failure response for 
the potential alternate initial alignments (ie, to 
SWGR #1 or SWGR #2 via the 480 V bus tie breakers) was 
found to be acceptable, subject to the specified oper
ator actions from the control room and credit for 
manually tripping and racking open breakers locally at 
the switchgear.  

3. Charging System Recirculation Realignment, Single 
Failure Response Evaluation 

In Revision 0 of this report, single failure suscepti
bilities of the charging system recirculation realign
ment function were identified relating to the Swing 
480 V SWGR #3/MCC-3 power for charging pump suction 
valve MOV-1100D and cold leg recirculation isolation 
valve MOV-358. To address these findings, MOV-1100D 
was reconnected to a dedicated Train B source (ie, 
MCC-2), and MOV-358 was reconnected to the MOV-850C 
Uninterruptible Power Supply (UPS), eliminating the 
need for Swing 480 V SWGR #3/MCC-3 loads until opera
tor action can be creditted outside the control room.  

In Revision 1 of this report, the realignment of the 
Charging System for recirculation was evaluated on the 
basis that operator 'actions could not be creditted 
outside the control room within the time frame 
required. (The longer term actions to re-energize 
Swing 480 V SWGR #3/MCC-3 for charging of the MOV-358 
UPS battery are addressed in item 2 above.) The plant 
configuration following implementation of the above 
discussed modifications during the Cycle 10 refueling 

outage was evaluated for applicable events with and 
without loss of offsite power, and failure timing 
before or after the applicable safety signals (SIS or 
SISLOP) for each train as the pre-selected one (ie, 
the train whose pump starts on SIS or SISLOP).  

The single failure response of Charging System recirc
ulation realignment was found to be acceptable, with 
no restrictions on preferred charging alignment.  

4. Main Feedwater Pump Realignment and Interlocks, 
Single Failure Response Evaluation 

The valves, controls and interlocks for Main Feedwater 
Pump realignment were evaluated for single failures 
occuring before the applicable safety signal (SIS or 
SISLOP), after the safety signal but before valve 
realignment is completed, after valve realignment is 
completed but before safety signal reset, and after 
safety signal reset.  

The single failure response of the Main Feedwater Pump 
realignment and interlocks was found to be acceptable.  

6t



B. Containment Isolation 

The evaluation of the containment isolation function 
included an analysis of the containment isolation actua
tion instrumentation relative to applicable IEEE criteria 
as well as the isolation provisions for each containment 
penetration relative to Standard Review Plan criteria.  

No single failure susceptibilities were identified in the 
containment isolation actuation system, although several 
containment penetrations were determined to have isola
tion valve configurations which are not consistent with 
Standard Review Plan 6.4 redundancy criteria. However, 
each of these penetrations was previously evaluated 
against the applicable criteria and determined to provide 
an acceptable level of safety by the NRC Integrated Plant 
Safety Assessment (IPSAR) for SONGS 1.  

C. Main Feedwater Isolation 

Main feedwater isolation is required within 10 seconds 
following a Safety Injection Signal (plus bus voltage 
recovery delays during load sequencing) to terminate 
secondary side mass addition to the steam generators and 
to backup the safety injection realignment valves, in 
both the MSLB and LOCA accident analyses.  

In Revision 0 of this report, a failure mode and effects 
analysis was performed on the Main Feedwater Isolation 
function of the Emergency Core Cooling System (ECCS).  
Based on these FMEA results, which identified cross-train 
power and control dependencies, an event-specific single 
failure response evaluation was performed which explicit
ly accounted for common cause effects and the event
dependent alignment of 480 V MCC #3 (which powered one of 
the isolation valves). The Revision 0 evaluation identi
fied single failure and environmental common-cause sus
ceptibilites which could have resulted in failure to 
isolate main feedwater during LOCA and MSLB events. To 
address these findings, the MOV and solenoid valve power 
was reconnected to as necessary to provide train-align
ment with the respective safety signals, the actuators 
and cabling were replaced with environmentally qualified 
components, backup nitrogen was provided for each main 
feedwater flow control valve (in accordance with a Cycle 
9 outage water hammer commitment) and redundant solenoid 
valves were added for each main feedwater bypass flow 
control valve.  

In Revision 1 of this report, an event-specific single 
failure response evaluation was performed for the plant 
configuration following completion of single failure and 
other related modifications during the Cycle 10 refueling 
outage. Four specific main steam line break event scen-



arios (inside containment, with and without loss of off
site power, and outside containment, with and without 
loss of offsite power), and two LOCA acenarios (LOCA with 
and without loss of offsite power) were evaluated, con
sidering credible common-cause failures resulting from 
the event plus a concurrent single active failure.  

The single failure response of the Main Feedwater Isola
tion ECCS function was found to be acceptable without 
further reliance on operator action. This evaluation 
confirmed that there are no remaining single failure 
susceptibilities in this ECCS function.  

D. Overpressure Mitigation 

The evaluation of the Overpressure Mitigation function 
included an analysis of the OMS instrumentation (which is 
different than the normal PORV control system instrumen
tation) as well as the pressurizer power operated relief 
valves and associated block valves.  

No single failure susceptibilities were identified. How
ever, a potential single or environmental common-cause 
failure of the dedicated shutdown (DSD) control transfer 
switches for one train of PORV/block valve was discov
ered. As corrective action, the 120 VAC circuit breakers 
for the associated pneumatic control transfer solenoid 
valves will be maintained open by administrative control 
at all times except during DSD testing or operation.  

E. Auxiliary Feedwater / Reactor Protection Systems 

In Revision 0 of this report, the proposed Cycle 10 
configuration of the AFWS and RPS (based on scoping 
studies completed at the time) was evaluated with both a 
failure modes and effects analysis and an event-specific 
single failure response evaluation.  

In Revision 1 of this report, the plant configuration 
following completion of final engineering and implementa
tion of the actual design changes was evaluated, includ
ing the interlocks which were added to the AFWS design to 
prevent exceeding water hammer flow limits.  

The single failure response of the AFWS and RPS was found 
to be acceptable subject to the specified operator 
actions in the control room (to close a diesel generator 
breaker, equalize flow to the three steam generators, or 
isolate the blowdown sample lines).



V.A EMERGENCY CORE COOLING SYSTEM (ECCS) 

Four evaluations were performed for the emergency core 
cooling functions of the ECCS: 

a. A review of the mitigating measures implemented as a 
result of the single failure susceptibilities identified 
in the 1976 SONGS 1 single failure analysis for Loss of 
Coolant Accidents (submitted by SCE (K. P. Baskin) 
letter to the NRC (A. Schwencer) on December 21, 1976), 
and 

b. An event-specific single failure response evaluation of 
those ECCS functions in 'which a redundant post-accident 
load is powered from Swing 480 V Switchgear (SWGR) #3 or 
MCC-3.  

c. An event-specific single failure response evaluation of 
Charging System realignment for recirculation.  

d. An event-specific single failure response evaluation of 
Main Feedwater Pump realignment and interlocks.  

The single failure modifications performed as a result of 
the 1976 SONGS 1 single failure analysis were determined to 
have corrected the identified susceptibilities, with the 
exception of control redundancy for each of the recircula
tion flow control valves. Only one of the two control 
paths for each of these valves was provided with a seismic
ally qualified air supply.. However, this configuration was 
previously reviewed and accepted by the NRC in paragraph 
4.25.2 of the Integrated Plant Safety Assessment for 
SONGS 1.  

The event-specific single failure evaluation of Swing 480 V 
SWGR #3/MCC-3 performed in Revision 0 of this report 
identified time and event-dependent single failure 
susceptibilities. In Revision 1, these time and event
dependent evaluations were expanded to cover alternate 
alignments of Swing 480 V SWGR #3/MCC-3, and additional 
features of the ECCS realignment functions for the plant 
configuration following completion of single failure 
modifications during the Cycle 10 refueling outage.  

These evaluations verified that there are no remaining 
single failure susceptibilities in these ECCS functions.



V.C MAIN FEEDWATER ISOLATION FUNCTION OF THE ECCS 

Main feedwater isolation is required within 10 seconds 
following a Safety Injection Signal (plus bus voltage 
recovery delays during load sequencing) to terminate 
secondary side mass addition to the steam generators and to 
backup the safety injection realignment valves, in both the 
MSLB and LOCA accident analyses.  

In Revision 0 of this report, a failure mode and effects 
analysis was.performed on the Main Feedwater Isolation 
function of the Emergency Core Cooling System (ECCS).  
Based on these FMEA results, which identified cross-train 
power and control dependencies, an event-specific single 
failure response evaluation was performed which explicitly 
accounted for common cause effects and the event-dependent 
alignment of 480 V MCC #3 (which powered one of the isola
tion valves). The Revision O evaluation identified single 
failure and environmental common-cause susceptibilites 
which could have resulted in failure to isolate main feed
water during LOCA and MSLB events. To address these find
ings, the MOV and solenoid valve power was reconnected to 
as necessary to provide train-alignment with the respective 
safety signals, the actuators and cabling were replaced 
with environmentally qualified components, backup nitrogen 
was provided for each main feedwater flow control valve (in 
accordance'with a Cycle 9 outage water hammer commitment) 
and redundant solenoid valves were added for each main 
feedwater bypass flow control valve.  

In Revision 1 of this report, an event-specific .single 
failure response evaluation was performed for the plant 
configuration following completion of single failure and 
other related modifications during the Cycle 10 refueling 
outage. Four specific main steam line break event scenar
ios (inside containment, with and without loss of offsite 
power, and outside containment, with and without loss of 
offsite power), and two LOCA scenarios (LOCA with and 
without loss of offsite power) were evaluated, considering 
credible common-cause failures resulting from the event 
plus a concurrent single active failure.  

The single failure response of the Main Feedwater Isolation 
ECCS function was found to be acceptable without further 
reliance on operator action. This evaluation confirmed 
that there are no remaining single failure susceptibilities 
in this ECCS function.
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RECORD OF REVISIONS 

REVISION 0: Original issue.  

REVISION 1: Changes to reflect modifications to the nuclear 
instrument system (DCPs 3003), Vital Bus 4 alignment (DCP 
3400.13, PFC 1-87-3465, DCPs 3003), and the steam/feedwater 
mismatch scram (DCPs 3496); addition of references for loss of 
flow analysis and event-specific RPS/AFW response analysis; 
insertion of the applicable data in lieu of the existing "same 
as" entries for the bus power supply items in each scram function 
table, to improve the readibility of the automated sort for 
power supply dependency provided as Table 8-2.



V.E AUXILIARY FEEDWATER / REACTOR PROTECTION SYSTEMS 

The proposed post-Cycle 10 configuration of the Auxiliary 
Feedwater and Reactor Protection systems (AFWS and RPS) 
were developed through an iterative process of conceptual 
design, event-specific single failure response and design 
basis transient analyses. An event-specific analysis of 
the integrated AFWS/RPS response to single failures is 
provided in Appendix V.E.1. A failure modes and effects 
analysis (FMEA) is provided in Appendix V.E.2.  

The analyses demonstrate that the proposed design of these 
systems meet the single failure criterion.
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REACTOR PROTECTION SYSTEM SINGLE FAILURE ANALYSIS 

I. SCOPE 

The Single Failure Analysis of the SONGS 1 Reactor Protection 
System (RPS) was performed per the applicable criteria of 
IEEE.Standard 279-1971, including control/protection system 
interaction (multiple failure) criteria, in four sequential, 
overlapping, parts: 

o A single failure analysis of each scram function 
including interfaces and power supply dependencies 

o A single failure analysis of the scram matrix and 
breakers, including the manual scram function 

o A single failure analysis of the channelized vital and 
regulated bus system common to the scram functions, and 

o A control/protection system interaction evaluation which 
analyzed the effect of initiating plus concurrent (ie.  
multiple) failures.  

II. CRITERIA 

A. The Single Failure Analysis of the SONGS 1 RPS was 
performed in accordance with the applicable criteria of 
IEEE Standard 279-1971. Specifically, Parts 2, 4.2, and 
4.7 of the Standard were applied.as follows: 

1. Single failures were postulated at the level of 
tag-numbered devices (modules) which resulted in the 
most limiting effects or combination of effects on the 
channel output functions. Credit was conservatively 
not taken for module internal design features 
(components) which could preclude such failures except 
where specifically identified. All tag-numbered and 
interface devices which could affect the channel 
output functions were so addressed.  

2. The failure modes for each channel device which 
result in the most limiting effects or combination of 
effects were selected so that all pertinent channel 
output and interface (including isolation device) 
failure combinations were bounded. The failure modes 
considered for each type of device were: 

0 Transmitter (eg. PT, LT, FT): SIGNAL HIGH or LOW 

o Power Supply (eg. YE): OUTPUT VOLTS HIGH or ZERO



o Indicator (eg. PI, LI, FI): INPUT OPEN or SHORT 

o Test Switch (eg. Y) OPEN or SHORT (CLOSED) 

o Controller or Bistable (eg. PC, LC, FC): INPUT 
OPEN or SHORT, OUTPUT TRIPPED or UNTRIPPED (or 
OUTPUT HIGH or LOW) 

In addition, single pole or phase GROUNDs were 
postulated in all grounded circuits.  

3. Where a portion of a channel had only a single output 
and the net effect of the failures could be expressed 
in terms of that.output, the devices in that portion 
of the circuit were permitted to be treated as a 
single entity (eg. the device identified as COMP CH I 
consists of several tag-numbered reactor coolant 
temperature signal processing devices in a portion of 
Variable Low Pressurizer Pressure Scram Channel I).  

4. The failure modes for channel-common devices (eg.  
selector switches, transfer switches, auctioneering or 
signal comparison devices) were conservatively 
considered to result in channel-common failures, if 
unisolated channel signals were present in the device 
and channel separation and identity were not 
maintained through the device. The postulated failure 
modes were: 

o OPEN (at all.input channels) 

o SHORT (of all like poles or phases, resulting in 
paralleling of all inputs) 

o GROUND (of all poles or phases) 

5. It was assumed that failures could be initiated 
from any applicable reactor power. Accordingly, 
availability of trips as a function of power was 
specifically addressed.  

6. For the control/protection system interaction 
(multiple failure) analysis, initiating failures which 
cause control actions were considered concurrent with 
a second random failure, including that of channel
common and interface devices which could result in 
additional, multiple, channel failures.  

B. For the control/protection system interaction 
(multiple failure) analysis, certain additional scoping 
criteria were applied to.limit the failure combinations 
considered to those of interest. These scoping criteria 
are as detailed in the notes for Table 9.



III. NOTATION 

A. Each single failure and control/protection system 
interaction failure pair was assigned a unique 
identifying number to facilitate compilation and review 
of the analysis.  

1. The item numbers in Tables 1 through 8 of the analysis 
consist of 

<section #>.<channel #>.<device>.<failure mode> 

Channel-common devices were assigned channel numbers 
one larger than the number of channels, so as to 
follow the channel-specific devices.  

2. The item numbers in Table 9 of the analysis consist 
of: 

<9>.<section #>.<failure mode>.<device 1>.<device 2> 

where.<section #> is the Table number corresponding to 
the applicable control/protection system instrumenta
tion, <device 1> is the initiating failure and <device 
2> is the concurrent failure.  

B. Actuation at the channel level is referred to as a TRIP, 
and that at the system level as a SCRAM.  

C. The notation used for scram function logic in the 
analysis is number of channels TRIPPED for SCRAM, over 
total number of channels of that function (eg. 2/3).  

IV. SUMMARY OF RESULTS 

All scram functions and permissives were found to be accept
able with the following exceptions or amplifications: 

A. Relative.to the single failure analysis criteria 
described above: 

1. The susceptibilities of the Steam/Feedwater Flow 
Mismatch Scram identified in Revision 0 of this 
analysis have been corrected by the modifications 
performed as part of DCPs 3496. However, these 
modifications also installed a P-8 permissive, which 
disables this scram function below 50% power.  
Consequently, as described in Reference E.1 of this 
analysis, the High Pressurizer Level Scram (with 
reduced setpoint per Proposed Change Number 165 to the 
San Onofre Unit 1 Technical Specifications) must still 
be creditted to back up the mismatch scram under low 
power conditions.



2. For the Pressurizer Pressure Scrams, certain 
control/protection system interactions (multiple 
failures) could result in loss of all three channels 
of pressurizer pressure for the Reactor Protection 
Systemeand Safeguards Load System Sequencer #1 (SEQ 
#1). However, the electrically and physically 
separate pressurizer pressure input channels for SEQ 
#2 would remain unaffected. For pressurizer pressure 
instrumentation control/protection interactions 
involving low pressure (eg. PORVs opened), SEQ #2 
would remain available to initiate a low pressurizer 
pressure scram and safety injection, if required. For 
pressurizer pressure instrumentation 
control/protection interactions involving high 
pressure (eg. pressurizer heaters energized), 
automatic protective action would not be required and 
SEQ #2 would remain available to provide unaffected 
channels of indication to permit operator action as.  
credited after 30 minutes.  

3. For the Pressurizer Level Scram, certain 
control/protection system interactions (multiple 
failures) involving inter-channel failures of the 
channel-common level recorder selector switch were 
predicted to result in loss of all three channels of 
control room indication concurrent with an 
uncontrolled increase in level. Inter-channel 
failures of channel-common recorder selector switches, 
which were found to have acceptable consequences in 
all other cases analyzed, were conservatively 
postulated in the single failure analysis due to the 
presence of unisolated channel signals and loss of 
channel.identity at the selector switch output.  
However, these switches have been previously evaluated 
by Systematic Evaluation Program Topic VII-I.A and 
determined to provide adequate separation to preclude 
such failures.  

B. A review was also made of the acceptability of the 
spatial (RCS loop or steam generator) distribution of 
inputs to the RPS for loop-specific events not covered by 
the control/protection system interaction evaluation.  
The loop-distributed inputs and-associated scram 
functions (RCS T-average and Delta-T inputs to the 
Variable Low Pressurizer Pressure Scram; RCS low flow 
input to the RCS Low Flow Scram; and the steam and 
feedwater flow inputs to the Steam/Feedwater Flow 
Mismatch Scram) were found to be acceptable with the 
following exceptions or amplifications: 

1. The loop-specific susceptibilities of the 
Steam/Feedwater Flow Mismatch Scram for feedwater line 
break events downstream of the associated feed flow 
element, identified in Revision 0 of this analysis, 
have been corrected by the modifications performed as



part of DCPs 3496. However, a further event-specific 
analysis was performed for the mismatch scram as part 
of the RPS/AFW integrated response evaluation in 
Reference E.1 of this analysis, which identified an 
additional susceptibility of the mismatch scram for 
single loop loss of feedwater events. In such an 
event, only one steam generator is affected, so that 
coincidence of a second mismatch scram channel can not 
occur even in the absence of a single.failure. As 
described in Reference E.1 of this analysis, the High 
Pressurizer Level Scram (with reduced setpoint per 
Proposed Change Number 165 to the San Onofre Unit 1 
Technical Specifications) is creditted to backup the 
mismatch scram for such events.  

2. For the RCS Low Flow Scram, the one channel provided 
per RCS loop is backed up by the Reactor Coolant Pump 
(RCP) breaker auxiliary contact scram for any loss of 
flow event in the FSA design basis and for the RCP 

locked rotor event (evaluated under Systematic 
Evaluation Program Topic XV-7), because bus under
voltage, motor overcurrent or other causes of breaker 
trip would occur. However, for a sheared RCP shaft 
event, RCP breaker trip would not occur and single 
failure of the RCS flow transmitter or associated 
scram channel in the affected RCS loop would disable 
the single loop loss of flow protection of the RPS.  
Because of this single failure susceptibility, the 
sheared RCP shaft event has been reanalyzed assuming 
loss of the RCS Low Flow Scram. Above the P-8 
permissive setpoint (50% power), the power-to-flow 
mismatch and fuel heat-up in this event would be 
terminated as needed by the Variable Low Pressure 
Scram (via the channels in the unaffected loops). As 
discussed in Reference D.1 of this analysis, it was 
determined that peak RCS pressure and fuel clad 
temperature would remain within the applicable 
acceptance criteria, provided that the Variable Low 
Pressure Scram setpoint coefficients have been 
adjusted when the reduced T-average program is in use.  
Below the P-8 permissive setpoint, the single loop 
loss of flow acrams are bypassed and automatic 
protection for this event is not required.  

5
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TABLE 1: PRESSURIZER PRESSURE SCRAMS 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-390 PRIMARY PROCESS INSTRUMENTATION 
SD-SO1-400 ROD CONTROL SYSTEM 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  
SD-SO1-590 SEQUENCER.SYSTEM 

B. DRAWINGS: 
63716 
63720



TABLE 2: PRESSURIZER LEVEL SCRAM 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SOl-390 PRIMARY PROCESS INSTRUMENTATION 
SD-SOl-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS: 
63717



TABLE 3: TURBINE TRIP SCRAM 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-270 TURBINE CONTROL SYSTEM 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS: 
N1541 Sh 2 
5112259



TABLE 4: NIS SCRAMS AND PERMISSIVES 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-380 NUCLEAR INSTRUMENT SYSTEM 
SD-SO1-400 ROD CONTROL SYSTEM 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS: 
5150625 W 2D33793 
5102173 W 2D33794 
63714 W 2D33795 
W 2D33791 W 1872E50 (Sh 2 - 9) 

NOTES: a. SOURCE RANGE CHANNELS (NE-1201, NE-1202) AND 
PERMISSIVES NOT ASSOCIATED WITH SAFETY FUNCTIONS 
CREDITTED IN THE TRANSIENT ANALYSES ARE NOT 
SPECIFICALLY EVALUATED, SINCE THEIR IMPACTS ON THE 
SAFETY FUNCTIONS ARE BOUNDED BY THE POSTULATED 
FAILURES OF THE REMAINING DEVICES.  

b. CHANNEL NOTATION FOR THIS ANALYSIS IS BASED ON POWER 
SUPPLY (TO FACILITATE AUTOMATED SORT FOR SECTIONS 8 
AND 9) AS FOLLOWS: 

POWER CHANNEL I NIS CHANNEL NE-1205 (NE-1203) 
POWER CHANNEL II NIS CHANNEL NE-1207 (NE-1204) 
POWER CHANNEL III NIS CHANNEL NE-1206 
POWER CHANNEL IV NIS CHANNEL NE-1208 

c. DEVICES FOR INTERMEDIATE RANGE CHANNELS (NE-1203 AND 
NE-1204) ARE ADDRESSED IN SECTIONS 4.5 AND 4.6 
RESPECTIVELY, AND CHANNEL-COMMON DEVICES, INCLUDING 
BOTH COINDICENTORS, IN SECTION 4.7.  

d. THE REDUNDANT A AND B COINCIDENTORS ARE INSTALLED IN 
SONGS 1 AS PART OF THE RPS, WHICH IS WHOLLY TRAIN A.  
WESTINGHOUSE DRAWING NOTATION FOR "TRAIN A" AND 
"TRAIN B" COINCIDENTORS.IS THEREFORE NOT APPLICABLE 
TO THIS INSTALLATION.  

e. FAILURE MODES OF THE ROD CONTROL RATE AMPLIFIER ARE.  
NOT SPECIFICALLY ADDRESSED BECAUSE THE ANALOG INPUT 
SIGNALS ARE ISOLATED AT THE OUTPUT OF EACH NIS 
CHANNEL, AND THE OUTPUT ONLY AFFECTS ROD SPEED 

* SELECTION.



f. THE DROPPED-ROD ROD-STOP IS EXPLICITLY EVALUATED IN 
THIS ANALYSIS BECAUSE THIS FUNCTION IS CREDITTED IN 
THE TRANSIENT ANALYSES (FOR MULTIPLE DROPPED ROD 
EVENTS) APPLICABLE TO THE REPLACEMENT NIS INSTALLED 
BY DCPs 3003. TURBINE RUN-BACK, WHICH CAN ALSO BE 
CREDITTED FOR DROPPED ROD EVENTS FROM HIGH POWER ON 
THE NORMAL T-AVERAGE PROGRAM, IS ACTUATED FROM THE 
DROPPED-ROD ROD-STOP OUTPUTS.  

g. ONLY ONE NIS CHANNEL CAN BE BYPASSED AT A TIME, DUE 
TO USE OF KEYED BYPASS SWITCHES, ALARMS, AND 
ADMINISTRATIVE CONTROLS.  

h. ONLY ONE COINCIDENTOR (A OR B) CAN BE BYPASSED AT A 
TIME, DUE TO USE OF KEYED BYPASS SWITCHES, ALARMS, 
AND ADMINISTRATIVE CONTROLS.



TABLE 5: RCS LOW FLOW SCRAMS 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-390 PRIMARY PROCESS INSTRUMENTATION 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS: 
63714 

NOTES: a. REACTOR COOLANT PUMP BREAKER AUXILIARY CONTACT
INITIATED SCRAMS ARE ADDRESSED IN SECTION 7 OF THIS 
ANALYSIS
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REACTOR PROTECTI SINGLE FAILURE ANALYSIS 
FRE UNIT 1.  

SECTION 1: PRESSURIZER PRESSURE SCRAYS 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

1.1.01.1 PT 430 SIGNAL HIGH HIGH PRESSURE SIGNAL TO CHANNEL I FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL I OF FIXED HIGH PRESSURE MAY DE-ENERGIZE PRESSURIZER HEATERS, 
HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION, PERIODIC TESTING TRIPPED, LDBIC BECOMES 1/2 ON REMAINING OPEN PORY 545, AND CAUSE REPOSITIONING 
SEG #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL I OF VARIABLE LOW OF PCV-430C, -430H IF CONNECTED VIA SW.  
9W. PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ 41 PRESSURE DISABLED, P/432. SEE ECCS SFA FOR SEQ EFFECTS 
SW. P/432, AND INDICATOR. LOGIC BECOMES 2/2 ON REMAINING CHANNELS 

1.1,01.2 PT 430 SIGNAL LOW LOW PRESSURE SIGNAL TO CHANNEL I FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL I OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION, PERIODIC TESTING DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 
SEG #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL I OF VARIABLE LOW IF CONNECTED VIA SW. P/432. SEE ECCS 
SW. PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIPPED, SFA FOR SEQ EFFECTS 
SW, P/432, AND INDICATOR. LOGIC BECOMES 1/2 ON REMAINING CHANNELS 

k.3.(2.1 PI 430 OPEN (SANME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) IN PT 430 CURRENT LOOP (OTHER EFFECTS 
SAME AS 1.1.1.2) 

1.1.02.2 PI 430 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL I INDICATION 
1. 1.03.1 PC 430K INPUT OPEN (SAE AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) 
1.1.03.2 PC 430K INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OF FIXED HIGH PRESSURE TRIP 

(PC-430KX) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

1.1.03.3 PC 430K TRIPPED CHANNEL I FIXED HIGH PRESSURE TRIP RELAY ANNUNCIATION NDNE REQUIRED CHANNEL I OF FIXED HIGH PRESSURE 
ACTUATED (PC-430KX) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS, SEQ #1 AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

,.1.03.4 PC 430K AS-IS (UNTRIPPED) (SAME AS 1.1.3.2) (SAME AS 1.1.3.2) (SAME AS 1.1.3.2) (SAME AS 1.1.3.2) 
1.1.04.1 PC 430K-X TRIPPED (SAME AS 1.1.3.3) (SAME AS 1.1.3.3) (SAME AS 1.1.3.3) (SAME AS 1.1.3.3) 
1.1.04.2 PC 430K-X AS-IS (UNTRIPPED) (SAME AS 1.1.3.2) (SAME AS 1.1.3.2) (SME AS 1.1.3.2) (SAME AS 1.1.3.2) 
1.1.05.1 Y 4303 OPEN CHANNEL I FIXED HIGH PRESSURE AND PERIODIC TESTING NONE REQUIRED CHANNEL I OF FIXED HIGH PRESSURE AND SWITCH FAILURE OR OPERATOR ERROR, RELAYSi 

VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESSURE TRIPPED, LOGIC ARE DE-ENERSIZE TO ACTUATE 
(PC-430KX, PC-430FX) ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 

1.1.05.2 Y 430B SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
1.1.06.1 PC 4308 INPUT OPEN (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.2.1) 
1.1.06.2 PC 4308 INPUT SHORT LOSS OF CAPABILITY TO ACTUATE CHANNEL I PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OF SEQ #1 PRESSURE DISABLED, SEE ECCS SFA FOR SEQ EFFECTS 

INPUT TO SEQ #1 LOGIC BECOMES 2/2 ON REMAINING CHANNELS, 
SEG #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED.  

1. 1.05.3 PC 4306 TRIPPED CHANNEL I INPUT TO SEG #1 ACTUATED CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL I OF SED #1 PRESSURE TRIPPED, (SAME AS 1.1.6.2) 
PERIODIC TESTING LOGIC BECOMES 1/2 ON REMAINING CHANNELS, 

SEQ #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED.  

1. 1.06.4 PC 4306 AS-IS (UNTRIPPED) (SAME AS 1.1.6.2) (SAME AS 1.1.6.2) (SAME AS 1.1.6.2) (SAME AS 1.1.6.2) (SAE AS 1.1.6.2).  
1.1.07.1 PC 430F INPUT OPEN (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) 
1.1.07.2 PC 430F INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OF VARIABLE LOW PRESSURE TRIP 

(PC-430FX) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED.  

1.1.07.3 PC 430F TRIPPED CHANNEL I, VARIABLE LOW PRESSURE TRIP ANNUNCIATION NONE REQUIRED CHANNEL I OF VARIABLE LOW PRESSURE 
RELAY ACTUATED (PC-430FX) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS 
1.1.07.4 PC 430F AS-IS (UNTRIPPED) (SAME AS 1.1.7.2) (SAME AS 1.1.7.2) (SAE AS 1.1.7.2) (SAME AS 1.1.7.2)



Page No. 2 
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REACTOR PRDTECTI SINGLE FAILURE ANALYSIS 
f NOFRE UNIT 1 

SECTION 1: PRESSURIZER PRESSURE SCRAMS 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATINS 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

1.1.08.1 PC 43OF-X TRIPPED (SAME AS 1.1.7.3) (SAKE AS 1.1.7.3) (SAME AS 1.1.7.3 (SAME AS 1.1.7.3) 
1.1.08.2 PC 430F-X AS-IS (UNTRIPPED) (SAME AS 1.1.7.2) (SAME AS 1.1.7.2) (SAME AS 1.1.7.2) (SME AS 1.1.7.2) 
1.1.09.1 TC 400B COMPONENT HAS BEEN DELETED 
1.1.10.1 PI 400B OPEN LOW SETPOINT SIGNAL TO CHANNEL I CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL I OF VARIABLE LOW PRESSURE TRIP 

VARIABLE LOW PRESSURE TRIP BISTABLE DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED 

1.1.10.2 PI 400B SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL 1 VARIABLE LOW PRESSURE 
SETPOINT INDICATION 

1.1.11.1 PM 430 INPUT OPEN (SAME AS 1.1.1.2) (SME AS (.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) IN PT-430 CURRENT LOOP (SEE 1.1.1.2) 
1.1.11.2 PM 430 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.1.1.2) 
1.1.11.3 PM 430 OUTPUT HIGH HIGH PRESSURIZER PRESSURE SIGNAL TO PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.1.1.1) 

PRESSURE CONTROLLER VIA S1. P/432 
1.1.11.4 PM 430 OUTPUT LOW LOW PRESSURIZER PRESSURE SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.1.1.2) 

PRESSURE CONTROLLER VIA SW. P/432 
1.1.12.1 YE 430B OUTPUT VOLTS HIGH (SAME AS 1.1.1.1) (SME AS i.1.1.1) (SAME AS 1.1.1.1) (SAME AS 1.1.1.1) (SAME AS 1.1.1.1) 
1.1.12.2 YE 430B OUTPUT VOLTS ZERO (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) (SME AS 1.1.1.2) (SAME AS 1.1.1.2) (SAME AS 1.1.1.2) 
1. 1.13.1 TE 401A SIGNAL HIGH HIGH CHANNEL I T-AVG SIGNAL TO VARIABLE ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL I OF VARIABLE LOW PRESSURE MAY CAUSE ROD INSERTION IF CONNECTED VIA" 

TYV 401A LOW PRESSURE TRIP SETPOINT CONTROLLER TRIPPED, LOGIC BECOMES 1/2 ON REMAINING SW. #1, LOOP A T-AVG T-H RTD 
(PC-430F), RECORDER (TR-401-1) AND ROD CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
CONTROL SYSTEM VIA SW. #1 TRIPS UNAFFECTED 

1.1.13.2 TE 401A SIGNAL LOW LOW CHANNEL I T-AVG SIGNAL TO VARIABLE ANNUNCIATION, PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OF VARIABLE LOW PRESSURE TRIP MAY CAUSE ROD WITHDRAWAL IF CONNECTED 
TYV 401A LOW PRESSURE TRIP SETPOINT CONTROLLER DISABLED, LOGIC BECOMES 2/2 ON REMAINING VIA SW. #1 

(PC-430F), RECORDER (TR-401-1) AND ROD CHANNELS, SEG #1 AND FIXED HIGH PRESSURE 
CONTROL SYSTEM VIA SW. #1 TRIPS UNAFFECTED 

1.1.14.1 TE 401C SIGNAL HIGH (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) MAY CAUSE ROD INSERTION IF CONNECTED VIA 
TYV 401C SW. #1, LOOP A T-AVG T-C RTD 

1.1.14.2 TE 401C SIGNAL LOW (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) MAY CAUSE ROD WITHDRAWAL IF CONNECTED 
TYV 401C VIA SW. #1 

1.1.15.1 VLPS CH I OUTPUT SIGNAL HIGH (SME AS 1.1.13.1) (SAME AS 1.1.13.1) (SME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) INCLUDES TO 401A, 
TYI-401A&B, TYM-401, TO 401, TYS-401A&B, 
TYV-401B 

1.1.15.2 VLPS CH I OUTPUT SIGNAL LOW (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) 
1.1.16.1 TE 400A SIGNAL HIGH HIGH CHANNEL I DELTA-T SIGNAL TO (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) LOOP A DELTA-T T-H RID 

VARIABLE LOW PRESSURE TRIP SETPOINT 
CONTROLLER (PC-430F), RECORDER (TR-400), 
AND SHUTDOWN MARGIN ANNUNCIATOR VIA SW.  
#2 

1.1.16.2 TE 400A SIGNAL LOW LOW OR REVERSE CHANNEL I DELTA-T SIGNAL (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) 
TO VARIABLE LOW PRESSURE TRIP SETPOINT 
CONTROLLER (PC-430F), RECORDER (TR-400) 

1.1.17.1 TE 400C SIGNAL HIGH (SAME AS 1.1.16.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) LOOP A DELTA-T T-C RTD 
1.1.17.2 TE 400C SIGNAL LOW (SAME AS 1.1.16.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) 
1.1.18.1 TT 400 OUTPUT HIGH (SAE AS 1.1.16.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.13.1) (SAME AS 1.1.17.2) 
1.1.18.2 TT 400 OUTPUT LOW (SAME AS 1.1.16.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) 
1.1.19.1 TR 400 INPUT OPEN (SAME AS 1.1.16.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SME AS 1.1.13.2) 
1.1. 19.2 TR 400 INPUT SHORT NO EFFECT PERIDDIC TESTING NONE REQUIRED NONE IN TT-400 CURRENT LOOP 
1.1.20.1 TC 400C/D INPUT OPEN (SAME AS 1.1.16.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2)
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1.1.20.2 TC 400C/D INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE IN TT-400 CURRENT LOOP 
1.1.21.1 TI 400 INPUT OPEN (SAME AS 1.1.16.2) (SAME AS 1.1.13.2) (SAME AS 1.1.13.2) (SANE AS 1.1.13.2) 
1.1.21.2 TI 400 INPUT SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED - NONE IN TT-400 CURRENT LOOP 
1.1.21 REG SUPL I VOLTS ZERO OR LOW SETPOINT SIGNAL TO CHANNEL I CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL I OF VARIABLE LOW PRESSURE TRIP 

(Ri/R2) GROUNDED VARIABLE LOW PRESSURE TRIP BISTABLE DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEG #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED 

1.1.23.1 NON-REG SUPL I VOLTS ZERO OR LOSS OF CHANNEL I (LOOP A) T-AV AND PERIODIC TEST NONE REQUIRED NONE 
(Ri/R2) GROUNDED DELTA-T ANNUNCIATION 

1.1.24.1 RES SUPL I VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL I FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL I OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED HIGH PRESURE, VARIABLE LOW PRESSURE AND INDICATION DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 

SEG #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL I OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECCS SFA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIPPED, FOR SEQ EFFECTS 
SW P/432, AND INDICATOR LOGIC BECOMES 1/2 ON REMAINING CHANNELS 

1.1.25.1 NON-REG SUPL I VOILTS ZERO DR CHANNEL I FIXED HIGH PRESSURE AND ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL I OF FIXED HIGH PRESSURE AND RELAYS ARE DE-ENERBIZE TO ACTUATE 
(R3/R4) GROUNDED VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESSURE TRIPPED, LOGIC 

ACTUATED . BECOMES 1/2 ON REMAINING CHANNELS 
1.2.01.1 PT 431 SIGNAL HIGH HIGH PRESSURE SIGNAL TO CHANNEL II FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANELS CHANNEL II OF FIXED HIGH PRESSURE MAY DE-ENERGIZE PRESSURIZER HEATERS AND 

HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION, PERIODIC TESTING TRIPPED, LOGIC BECOMES 1/2 ON REMAINING OPEN PORV 546 IF CONNECTED VIA SW.  
SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL II OF VARIABLE LOW P/432, SEE ECCS SFA FOR SEQ EFFECTS.  
SW. PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ. #1 PRESSURE DISABLED, 
SW. PR/432, AND INDICATOR. FIXED HIGH LOGIC BECOMES 2/2 ON REMAINING CHANNELS.  
PRESSURE TRIP RELAY ACTUATED.  

1.2.01.2 PT 431 SIGNAL LOW LOW PRESSURE SIGNAL TO CHANNEL II FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL II OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION, PERIODIC TESTING DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 
SEG #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL II OF VARIABLE LOW IF CONNECTED VIA SW. P/432. SEE ECCS 
SW. PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEG. #1 PRESSURE TRIPPED, SFA FOR SEQ EFFECTS.  
SW. PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECOMES 1/2 ON REMAINING CHANNELS.  
PRESSURE TRIP RELAY ACTUATED.  

1.2.02.1 PI 431 OPEN (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) IN PT-431 CURRENT LOOP (OTHER EFFECTS 
SAME AS 1.2.1.2) 

1.2.02.2 PI 431 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL II INDICATION 
1.2.03.1 PC 431H INPUT OPEN (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) 
1.2.03.2 PC 431H INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OF FIXED HIGH PRESSURE TRIP 

(PC-431HX) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

1.2.03.3 PC 431H TRIPPED CHANNEL II FIXED HIGH PRESSURE TRIP ANNUNCIATION NONE REQUIRED CHANNEL 11 OF FIXED HIGH PRESSURE 
RELAY ACTUATED (PC-431HX) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS, SEG #1 AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

1.2.03.4 PC 431H AS-IS (UNTRIPPED) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) 
1.2.04.1 PC 431H-X TRIPPED (SAME AS 1.2.3.3) (SAME AS 1.2.3.3) (SAME AS 1.2.3,3) (SAME AS 1.2.3.3) 
1.2.04.2 PC 431H-X AS-IS (UNTRIPPED) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) (SAME AS 1.2.3.2) 
1.2.05.1 Y 431B OPEN CHANNEL II FIXED HIGM PRESSURE AND PERIODIC TESTING NONE REQUIRED CHANNEL II OF FIXED HIGH PRESSURE AND SWITCH FAILURE OR OPERATOR ERROR, RELAYS 

VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESSURE TRIPPED, LOGIC ARE DE-ENERSIZE TO ACTUATE 
(PC-431HX, PC-431DI) ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 

1..05.2 Y 4318 SHORT Ni EFFECT PERIODIC TESTING NONE REQUIRED NONE
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1.2.06.1 PC 431E INPUT OPEN (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAFE AS 1.2.1.2) (SAME AS 1.2.2.1) 
1.2.06.2 PC 431E INPUT SHORT LOSS OF CAPABILITY TO ACTUATE CHANNEL II PERIODIC TESTING REDUNDAT CHANNELS CHANNEL II OF SEG 81 PRESSURE DISABLED, SEE ECCS SFA FOR SEQ EFFECTS 

INPUT TO SEQ #1 LOGIC BECOMES 2/2 ON REMAINING CHANNELS, 
SED #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED 

1.2.06.3 PC 431E TRIPPED CHANNEL II INPUT TO SEQ #1 ACTUATED CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL II OF SEQ #1 PRESSURE TRIPPED, (SAME AS 1.2.6.2) 
PERIODIC TESTING LOGIC BECOMES 1/2 ON REMAINING CHANNELS, 

SEQ #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED 

1.2.06.4 PC 431E AS-IS (UNTRIPPED) (SAME AS 1.2.6.2) (SAME AS 1.2.6.2) (SAME AS 1.2.6.2) (SANE AS 1.2.6.2) (SAMEAS 1.2.6.2) 
1.2.07.1 PC 431D INPUT OPEN (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) (SAME AS 1.2.1.2) 
1.2.07.2 PC 431D INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OF VARIABLE LOW PRESSURE TRIP (SAME AS 1.2.1.2) 

(PC-431DX) DISABLED, LOGIC BECOMES 2/2 ON REMAININS 
CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED 

1.2.07.3 PC 431D TRIPPED CHANNEL II VARIABLE LOW PRESSURE TRIP ANNUNCIATION NONE REQUIRED CHANNEL II OF VARIABLE LOW PRESSURE 
RELAY ACTUATED (PC-431DX) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS 
1.2.07.4 PC 431D AS-IS (UNTRIPPED) (SAME AS 1.2.7.2) (SAE AS 1.2.7.2) (SAME AS 1.2.7.2) (SAME AS 1.2.7.2) 
1.2.08.1 PC 431D-X TRIPPED (SAME AS 1.2.7.3) (SAME AS 1.2.7.3) (SAME AS 1.2.7.3) (SAME AS 1.2.7.3) 
1.2.08.2 PC 431D-X AS-IS (UNTRIPPED) (SAME AS 1.2.7.2) (SANE AS 1.2.7.2) (SAME AS 1.2.7.2) (SAME AS 1.2.7.2) 
1.2.09.1 TC 410 COMPONENT HAS BEEN DELETED 
1.2.10.1 PI 4109 OPEN LOW SETPOINT SIGNAL TO CHANNEL II CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL II OF VARIABLE LOW PRESSURE TIRP 

VARIABLE LOW PRESSURE TRIP BISTABLE DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED 

1.2.10.2 PI 410B SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL II VARIABLE LOW PRESSURE 
SETPOINT INDICATION 

1.2.11.1 PM 431 INPUT OPEN (SANE AS 1.2.1.2) (SANE AS 1.2.1.2) (SANE AS 1.2.1.2) (SAME AS 1.2.1.2) IN PT-431 CURRENT LOOP (SEE 1.2.1.2) 
1.2.11.2 PM 431 INPUT SHORT ND EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.2.1.2) 
1.2.11.3 PM 431 OUTPUT HIGH HIGH PRESSURIZER PRESSURE SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.2.1.1) 

PRESSURE CONTROLLER VIA SW. P1432 
1.2.11.4 PM 431 OUTPUT LOW LOW PRESSURIZER PRESSURE SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE (SANE AS 1.2.1.2) 

PRESSURE CONTROLLER VIA SW. P/432 
1.2.12.1 YE 431B OUTPUT VOLTS HIGH (SAME AS 1.2.1.1) (SAME AS 1.2.1.1) (SAME AS 1.2.1.1) (SAME AS 1.2.1.1) (SAME AS 1.2.1.1) 
1.2.12.2 YE 431B OUTPUT VOLTS ZERO (SAME AS 1.2.1.2) (SAKE AS 1.2.1.2) (SAME AS 1.2.1.2) (SANE AS 1.2.1.2) (SANE AS 1.2,1.2) 
1.2.13.1TE 411A/TYV SIGNAL HIGH HIGH CHANNEL II T-AVG SIGNAL TO VARIABLE ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL II OF VARIABLE LOW PRESSURE MAY CAUSE ROD INSERTION IF CONNECTED VIA 

411A LOW PRESSURE TRIP SETPOINT CONTROLLER TRIPPED, LOGIC BECOMES 1/2 ON REMAINING SW. #1, LOOP B T-AVG T-H RTD 
(PC-431D), RECORDER (TR-401-2) AND ROD CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
CONTROL SYSTEM VIA SW. #1 TRIPS UNAFFECTED 

1.2.13.2 TE 411A/TYV SIGNAL LOW LOW CHANNEL II T-AVG SIGNAL TO VARIABLE ANNUNCIATION, PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OF VARIABLE LOW PRESSURE TRIP MAY CAUSE ROD WITHDRAWAL IF CONNECTED 
411A LOW PRESSURE TRIP SETPOINT CONTROLLER DISABLED, LOGIC BECOMES 2/2 ON REMAINING VIA SW. #1 

(PC-4310), RECORDER (TR-401-2) AND ROD CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
CONTROL SYSTEM VIA SW. #1 TRIPS UNAFFECTED 

1.2.14.1 TE 411C/TYV SIGNAL HIGH (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) MAY CAUSE ROD INSERTION IF CONNECTED VIA 
411C S , 11, LOOP 8 T-AVG T-C RTD 

1.2.14.2 TE 411C/TYV SIGNAL LOW (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) MAY CAUSE ROD WITHDRALAL IF CONNECTED 
411C VIA SW. #1
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1.2.15.1 VLPS CH II OUTPUT SIGNAL HIGH (SME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) INCLUDES TO 411A, 
TYI-411A&B, TYM-411, TO 411, TYS-411AB, 
TYV-411B 

1.2.15.2 VLPS CH II OUTPUT SIGNAL LOW (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) 
1.2.16.1 TE 4104 SIGNAL HIGH HIGH CHANNEL II DELTA-T SIGNAL TO (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) LOOP B DELTA-T T-H RTD 

VARIABLE LOW PRESSURE TRIP SETPOINT 
CONTROLLER (PC-431D), RECORDER (TR-400), 
AND SHUTDOWN MARGIN ANNUNCIATION VIA SW.  
42 

1.2.16.2 TE 410A SIGNAL LOW LOW OR REVERSE CHANNEL II DELTA-T SIGNAL (SAME AS'1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) 
TO VARIABLE LOW PRESSURE TRIP SETPOINT 
CONTROLLER (PC-431D), RECORDER (TR-400) 

1.2.17.1 TE 412C SIGNAL HIGH (SAME AS 1.2.16.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) LOOP B DELTA-T T-C RTD 
1.2.17.2 TE 412C SIGNAL LOW (SAME AS 1.2.16.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) 
1.2.18.1 TT 410 OUTPUT HIGH (SAME AS 1.2.16.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.13.1) (SAME AS 1.2.17.2) 
1.2.18.2 TT 410 OUTPUT LOW (SAME AS 1.2.18.2) (SAME AS 1.2,13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) 
1.2.19.1 TR 400 INPUT OPEN (SAME AS 1.2.16.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) 
1.2.19.2 TR 400 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE IN TT-410 CURRENT LOOP 
1.2.20.1 TC 410C/D INPUT OPEN (SAME AS 1.2.16.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) (SAME AS 1.2.13.2) 
1.2.20.2 TC 410C/D INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE IN TT-410 CURRENT LOOP 
1.2.21.1 TI 410 INPUT OPEN (SAME AS 1.2.16.2) (SAME AS 1.2.13.2) (SAWE AS 1.2.13.2) (SAME AS 1.2.13.2) 
1.2.21.2 TI 410 INPUT SHORT NO EFFECT CONTROL ROOM INDICATION NONE REGUIRED NONE IN TT-410 CURRENT LOOP 
1.2.22.1 REG SUPL II VOLTS ZERO OR LOW SETPOINT SIGNAL TO CHANNEL II CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL II OF VARIABLE LOW PRESSURE TRIP 

(Ri/R2) GROUNDED VARIABLE LOW PRESSURE TRIP BISTABLE DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
TRIPS UNAFFECTED 

1.2.23.1 NON-REG SUPL II VOLTS ZERO OR LOSS OF CHANNEL II (LOOP B) T-AV AND PERIODIC TEST NONE REQUIRED NONE 
(RI/R2) GROUNDED DELTA-T ANNUNCIATION 

1.2.24.1 REG SUPL II VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL II FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL II OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 

SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL II OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECCS SFA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEO 41 PRESSURE TRIPPED, FOR SEQ EFFECTS 
SW PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECOMES 1/2 ON REMAINING CHANNELS 
PRESSURE TRIP RELAY ACTUATED 

1.2.25.1 NON-REG SUPL II VOLTS ZERO OR CHANNEL II FIXED HIGH PRESSURE AND ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNE II OF FIXED HIGH PRESSURE AND RELAYS ARE DE-ENERSI2E TO ACTUATE 
(R3/R4) GROUNDED VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESURE TRIPPED, LOGIC 

ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 
1. 3.01.1 PT 432 SIGNAL HIGH HIGH PRESSURE SIGNAL TO CHANNEL III ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL III OF FIXED HIGH PRESSURE MAY DE-ENERSIZE PRESSURIZER HEATERS, 

FIXED HIGH PRESSURE, VARIABLE LOW INDICATION, PERIODIC TESTING TRIPPED, LOGIC BECOMES 1/2 ON REMAINING OPEN PORV-545, AND CAUSE REPOSITIONING 
PRESSURE AND SEQ #1 PRESSURE BISTABLES, CHANNELS. CHANNEL III OF VARIABLE LOW OF PCV-430C, -430H IF CONNECTED VIA SW.  
RECORDER VIA SW. PR/430, PRESSURE PRESSURE AND SED 11 PRESSURE DISABLED, P/432. SEE ECCS SFA FOR SEG EFFECTS 
CONTROL SYSTEM VIA SW. PR/432, AND LOGIC BECOMES 2/2 ON REMAINING CHANNELS 
INDICATOR. FIXED HIGH PRESSURE TRIP 
RELAY ACTUATED.  

1.3.01.2 PT 432 SIGNAL LOW LOW PRESSURE SIGNAL TO CHANEL III FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL III OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION, PERIODIC TESTING DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 
SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL III OF VARIABLE LOW IF CONNECTED VIA SW. P/432. SEE ECCS 
SW.. PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIPPED, SFA FOR SEQ EFFECTS 
SW. PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECOMES 1/2 ON REMAINING CHANELS 
PRESSURE TRIP RELAY ACTUATED.
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1.3.02.1 PI 432 OPEN (SAME AS 1.3.1.2) (SAKE AS 1.3.1.2) (SAME AS 1.3.1.2) (SAKE AS 1.3.1.2) IN PT-432 CURRENT LOOP (OTHER EFFECTS 
- SAME AS 1.3.1.2) 

1.3.02.2 PI 432 SHORT NO EFFECT CONTROL ROOM INDICATION NDNE REQUIRED NONE LOSS OF CHANNEL III INDICATION 
1.3.03.1 PC 432E INPUT OPEN (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2): (SAME AS 1.3.1.2) (SANE AS 1.3.2.1) 
1.3.03.2 PC 432E INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL III OF FIXED HIGH PRESSURE TRIP 

(PC-432E-X) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 
CHANNELS, SEQ.#l AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

1.3.03.3 PC 432E TRIPPED CHANNEL III FIXED HIGH PRESSURE TRIP ANNUNCIATION NONE REQUIRED CHANNEL III.0F FIXED HIGH PRESSURE 
RELAY ACTUATED (PC-432E-X) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS, SEQ 11 AND VARIABLE LOW 
PRESSURE TRIPS UNAFFECTED 

1.3.03.4 PC 432E AS-IS (UNTRIPPED) (SANE AS 1.3.3.2) (SAME AS 1.3.3.2) (SANE AS 1.3.3.2) (SANE AS 1.3.3.2) 
1.3.04.1 PC 432E-X TRIPPED (SANE AS 1.3.3.3) (SAME AS 1.3.3.3) (SAME AS 1.3.3.3) (SAE AS 1.3.3.3) 
1.3.04.2 PC 432E-X AS-IS (UNTRIPPED) (SAME AS 1.3.3.2) (SAME AS 1.3.3.2) (SAE AS 1.3.3.2) (SANE AS 1.3.3.2) 
1.3.05.1 Y 432B OPEN CHANNEL III FIXED HIGH PRESSURE AND PERIODIC TESTING NONE REQUIRED CHANNEL III OF FIXED HIGH PRESSURE AND SWITCH FAILURE OR OPERATOR ERROR, RELAYS 

VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESSURE TRIPPED, LOGIC ARE DE-ENERSIZE:TO ACTUATE 
(PC-432E-X, PC-432B-2) ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 

1.3.05.2 Y 432B SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
1.3.06.1 PC 432C INPUT OPEN (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SANE AS 1.3.1.2) (SANE AS 1.3.2.1) 
1.3.06.2 PC 432C INPUT SHORT LOSS OF CAPABILITY TO ACTUATE CHANNEL PERIODIC TESTING REDUNDANT CHANNELS CHANNEL III OF SEQ #1 PRESSURE DISABLED, SEE ECCS SFA FOR SEQ EFFECTS 

III INPUT TO SED 41 LOGIC BECOMES 2/2 ON REMAINING CHANNELS, 
SEQ #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED 

1.3.06.3 PC 432C TRIPPED CHANNEL III INPUT TO SEQ #1 ACTUATED CONTROL RODM INDICATION, NONE REQUIRED CHANNEL III OF SEQ #1 PRESSURE TRIPPED, (SAME AS 1.3.6.2Y 
PERIODIC TESTING LOGIC BECOMES 1/2 ON REMAINING CHANNELS, 

SEQ #2 AND VARIABLE LOW PRESSURE AND 
FIXED HIGH PRESSURE TRIPS UNAFFECTED 

1.3.06.4 PC 432C AS-IS (UNTRIPPED) (SAME AS 1.3.6.2) (SAME AS 1.3.6.2) (SAME AS 1.3.6.2) (SAME AS 1.3.6.2) (SAME AS 1.3.6.2) 
1.3.07.1 PC 432B INPUT OPEN (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) 
1.3.07.2 PC 432B INPUT SHORT LOSS OF CAPABILITY TO ACTUATE TRIP RELAY PERIODIC TESTING REDUNDANT CHANNELS CHANNEL III OF VARIABLE LOW PRESSURE 

(PC-432B-X) TRIP DISABLED, LOGIC BECOMES 2/2 ON 
REMAINING CHANNELS, SEQ #1 AND FIXED 
HIGH PRESSURE TRIPS UNAFFECTED 

1.3.07.3 PC 432B TRIPPED CHANNEL III VARIABLE LOW PRESSURE TRIP ANNUNCIATION NONE REQUIRED CHANNEL III OF VARIABLE LOW PRESSURE 
RELAY ACTUATED (PC-432B-X) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS 
1.3.07.4 PC 432B AS-IS (UNTRIPPED) (SAME AS 1.3.7.2) (SAME AS 1.3.7.2) (SAME AS 1.3.7.2) (SAME AS 1.3.7.2) 
1.3.08.1 PC 432B-X TRIPPED (SME AS 1.3.7.3) (SAME AS 1.3.7.3) (SAME AS 1.3.7.3) (SAME AS 1.3.7.3) 
1.3.08.2 PC 4328-X AS-IS (UNTRIPPED) (SAME AS 1.3.7.2) (SAME AS 1.3.7.2) (SAME AS 1.3.7.2) (SAVE AS 1.3.7.2) 
1.309.1 TC 4208 COMPONENT HAS BEEN DELETED 
1.3.10.1 P1 420B OPEN LOW SETPOINT SIGNAL TO CHANNEL III CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL III OF VARIABLE LOW PRESSURE 

VARIABLE LOW PRESSURE TRIP BISTABLE TRIP DISABLED, LOGIC BECOMRES 2/2 ON 
REMAINING CHANNELS, SEQ #1 AND FIXED 
HIGH PRESSURE TRIPS UNAFFECTED 

1.3.10.2 PI 4208 SHORT NO EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE LOSS OF CHANNEL III VARIABLE LOW 
PRESSURE SETPDINT INDICATION 

1.3.11.1 PM 432 INT nPEN (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) IN PT-432 CURRENT LOOP (SEE 1.3.1.2)
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1.3.11.2 PM 432 INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.3.1.2) 
1.3.11.3 PM 432 OUTPUT HIGH HIGH PRESSURIZER PRESSURE SIGNAL TO PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.3.1.1) 

PRESSURE CONTROLLER VIA SW. P/432 
1.3.11.4 PM 432 OUTPUT LOW LOW PRESSURIZER PRESSURE SIGNAL TO PERIODIC TESTING NONE REQUIRED NONE (SAME AS 1.3.1.2) 

PRESSURE CONTROLLER VIA SW. P/432 
1.3,12.1 YE 432B OUTPUT VOLTS HIGH (SAME AS 1.3.1.1) (SAME AS 1.3.1.1) (SAME AS 1.3.1.1) (SAME AS 1.3.1.1) (SAME AS 1.3.1.1) 
1.3.12,2 YE 4328 OUTPUT VOLTS ZERO (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) (SAME AS 1.3.1.2) 
1.3.13.1 TE 421A/TYV SIGNAL.HIGH HIGH CHANNEL III T-AVS SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL III OF VARIABLE LOW PRESSURE MAY CAUSE ROD INSERTION IF CONNECTED VIA 

421A VARIABLE LOW PRESSURE TRIP SETPOINT TRIPPED, LOGIC BECOMES 1/2 ON REMAINING SW. #1, LOOP C T-AVG T-H RTD 
CONTROLLER (PC-432B), RECORDER CHANNELS, SEQ #1 AND FIXED HIGH PRESSURE 
(TR-401-3) AND ROD CONTROL SYSTEM VIA TRIPS UNAFFECTED 
SW. #1 

1.3,13.2 TE 421A/TYV SIGNAL LOW LOW CHANNEL III T-AVG SIGNAL TO VARIABLE ANNUNCIATION, PERIODIC TESTING REDUNDANT CHANNELS CHANNEL IIIOF VARIABLE LOW PRESSURE MAY CAUSE ROD WITHDRAWAL IF CONNECTED 
421A LOW PRESSURE TRIP SETPOINT CONTROLLER TRIP DISABLED, LOGIC BECOMES 2/2 ON VIA SW. 01 

(PC-432B), RECORDER (TR-401-3) AND ROD REMAINING CHANNELS, SEQ #1 AND FIXED 
CONTROL SYSTEM VIA SW. 01 HIGH PRESSURE TRIPS UNAFFECTED 

1.3.14.1 TE 421C/TYV SIGNAL HIGH (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) MAY CAUSE ROD INSERTION IF CONNECTED VIA.' 
421C SW. #1, LOOP C T.YAVG T-C RTD 

1.3.14.2 TE 421CITYY SIGNAL LOW (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) MAY CAUSE ROD WITHDRAWAL IF CONNECTED 
421C VIA SW. #1 

1.3.15.1 VLPS CH Ill OUTPUT SIGNAL HIGH (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) INCLUDES TO 421A, 
TYI-42A&B, TYM-421, TO 421, TYS-421A&B, 
TYV-421B 

1.3.15.2 VLPS CH III OUTPUT SIGNAL LOW (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAWE AS 1.3.13.2) (SWE AS 1.3.13.2) (SAME AS 1.3.13.2) 
1.3.16.1 TE 420 SIGNAL HIGH HIGH CHANNEL III DELTA-T SIGNAL TO (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) LOOP C DELTA-T T-H RTD 

VARIABLE LOW PRESSURE TRIP SETPOINT 
CONTROLLER (PC-432B), RECORDER (TR-400), 
AND SHUTDOWN MARGIN ANNUNCIATION VIA SW.  
#2 

1.3.16.2 TE 420A SIGNAL LOW LOW OR REVERSE CHANNEL III DELTA-T (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) 
SIGNAL TO VARIABLE LOW PRESSURE TRIP 
SETPOINT CONTROLLER (PC-432B), RECORDER 
(TR-400) 

1.3.17.1 TE 420C SIGNAL HIGH (SAME AS 1.3.16.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) LOOP C DELTA-T T-C RTD 
1.3.17.2 TE 420C SIGNAL LOW (SAME AS 1.3.16.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) 
1.3.18.1 TT 420 OUTPUT HIGH (SAME AS 1.3.16.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.13.1) (SAME AS 1.3.17.2) 
1.3.18.2 TT 420 OUTPUT LOW (SAME AS 1.3.16.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) 
1,3.19.1 TR 400 INPUT OPEN (SAME AS 1.3.16.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) 
1.3.19.2 TR 400 INPUT SHORT NO EFFECT PERIODIC TESTING NDNE REQUIRED NONE IN TT-420 CURRENT LOOP 
1.120.1 TC 420C/D INPUT OPEN (SAME AS 1.3.16.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) 
1.3.20.2 TC 420C/D INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE IN TT-420 CURRENT LOOP 
1.3.21.1 TI 420 INPUTOPEN (SAME AS 1.3.16.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) (SAME AS 1.3.13.2) 
1.3.21.2 TI 420 INPUT SHORT No EFFECT CONTROL ROOM INDICATION NONE REQUIRED NONE IN TT-420 CURRENT LOOP 
1.3.22.1 REG SUPL III VOLTS ZERO OR LOW SETPOINT SIGNAL TO CHANNEL Ill CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL III OF VARIABLE LOW PRESSURE 

(RIlR2) GROUNDED VARIABLE LOW PRESSURE TRIP BISTABLE TRIP DISABLED, LOGIC BECOMES 2/2 ON 
REMAINING CHANNELS, SEQ 01 AND FIXED 
HIGH PRESSURE TRIPS UNAFFECTED 

1. 3.23.1 NON-RES SUPL Ill VOLTS ZERO OR LOSS OF CHANNEL III (LOOP C) T-AVS AND PERIODIC TEST NONE REQUIRED NONE 
(RI/R2) GROU11NDED DELTA-T ANNUNCIATION
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1.3.24.1 RES SUPL III VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL III FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL III OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
(R3/R4) OROUNDED HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION DISABLED, LOGIC BECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 

SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL III OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECCS SFA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIPPED, FOR SEQ EFFECTS 
SW PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECOMES 1/2 ON REMAINING CHANNELS 
PRESSURE TRIP RELAY ACTUATED 

1,3.25.1 NON-RES SUPL III VOLTS ZERO OR CHANNEL III FIXED HIGH PRESSURE AND ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL III FIXED HIGH PRESSURE AND RELAYS ARE DE-ENERGIZE TO ACTUATE 
(R3/R4) GROUNDED VARIABLE LOW PRESSURE TRIP RELAYS VARIABLE LOW PRESSURE TRIPPED, LOGIC 

ACTUATED BECOMES 1/2 ON REMAINING CHANNELS 
1.4.01.1 SW. PR/430 CONTACTS OPEN LOW SIGNAL TO PRESSURIZER PRESSURE CONTROL ROOM INDICATION, NONE REQUIRED NONE 

RECORDER PERIODIC TESTING 
1.4.01.2 SW. PR/430 CONTACTS CLOSED PARALLELINS OF PRESSURE SIGNAL CURRENT PERIODIC TESTING NONE LOGIC BECOMES 3/3 FOR FIXED HIGH 

LOOPS ACROSS LOOP RESISTORS PRESSURE, VARIABLE LOW PRESSURE AND SEQ 
#1 PRESSURE TRIPS 

1.4.01.3 SW. PR/430 CONTACTS GROUNDED CURRENT LOOP RESISTORS SHORTED, CAUSING CONTROL ROOM INDICATION, NONE REQUIRED REACTOR TRIP ON 3/3 PRESSURIZER FIXED (SAME AS 1.1.1.1) 
HIGH LOOP SIGNALS TO TRIP BISTABLES, ANNUNCIATION, PERIODIC TESTING HIGH PRESSURE CHANNELS 
PRESSURE CONTROLS VIA SW. P/432. LOW 
SIGNAL TO RECORDER.  

1.4.02.1 SW. P/432 CONTACTS OPEN LOW PRESSURE SIGNAL TO PRESSURE CONTROL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE MANUAL PRESSURE CONTROL MAY BE REQUIRED 
DEVICES, INTERCHANNEL ISOLATION AT SW.  
P/432 

1.4.02.2 SW. P/432 CONTACTS CLOSED PARALLELING OF PRESSURE SIGNALS TO PERIODIC TESTING NONE REQUIRED NONE 
PRESSURE CONTROL DEVICES. INTERCHANNEL 
ISOLATION AT PM-430, PM-431, PM-432 

1.4.02.3 SW. P/432 CONTACTS GROUNDED LOSS OF NON-REG SUPL IV (R3/R4), LOW ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE MANUAL PRESSURE CONTROL MAY BE REQUIRED,
PRESSURE SIGNALS TO PRESSURE CONTROL 
DEVICES. INTERCHANNEL ISOLATION AT 
PM-430, PW-431, PM-432 

1.4.03.1 SW. 1 CONTACTS OPEN LOW T-AVG SIGNAL TO ROD CONTROL SYSTEM, ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE MANUAL ROD CONTROL MAY BE REQUIRED 
INTERCHANNEL ISOLATION AT SWITCH 

1.4,03.2 S. 1 CONTACTS CLOSED PARALLELING OF T-AVG SIGNALS TO ROD PERIODIC TESTING NN REQUIRED NONE 
CONTROL SYSTEM. INTERCHANNEL ISOLATION 
AT TYI 401A&B, TYI 411A&B, TYI 421 & 
4211, 

1.4.03.3 SW. 1 CONTACTS GROUNDED LOCAL CURRENT LOOP RESISTORS SHORTED, ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE MANUAL ROD CONTROL MAY BE REQUIRED 
CAUSING HIGH LOOP SIGNALS TO RECORDERS 
(TR401-1, -2, -3) AND BISTABLES FOR 

T-AVB ANNUNCIATORS, LOW T-AVG SIGNAL TO 
ROD CONTROL SYSTEM, INTERCHANNEL SAME AS 
1.4.3.2 

1.4.04.1 SW. 2 CONTACTS OPEN LOW DELTA-T SIGNAL TO SHUTDOWN MARGIN ANNUNCIATION, PERIODIC TESTING NONE REQUIRED NONE 
ANNUNCIATOR, INTERCHANNEL ISOLATION AT 
SWITCH 

1.4.04.2 SW. 2 CONTACTS CLOSED PARALLELING OF DELTA-T SIGNAL CURRENT PERIODIC TESTING NONE REQUIRED LOGIC BECOMES 3/3 FOR DELTA-T INPUT TO 
LOOPS ACROSS RESISTORS VARIABLE LOW PRESSURE TRIP SETPOINT 

1.4.04.3 SW. 2 CONTACTS GROUNDED CURRENT LOOP RESISTORS SHORTED, CAUSING CONTROL ROOM INDICATION, NONE REQUIRED CHANNELS I, II AND III OF VARIABLE LOW SCRAM OCCURS UNLESS P-7 IS ON 
HIGH LOOP SIGNALS TO VARIABLE LOW ANNUNCIATION, PERIODIC TESTING PRESSURE TRIPPED 
PRESSURE TRIP SETPOINT COMPENSATION, AND 
DELTA-T INDICATION AND ANNUNCIATOR 
BISTABLES
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PROVISIONS 

2.1.01.01 MOV 21 FAIL OPEN (AS-IS) FW BLOCK VALVE FOR STEAM GENERATOR A FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

DOES NOT CLOSE ROOM FLOW TRAIN ACTUATED BY SEN A 
SEG 1 AND/OR 2 

2.1.01.02 MOV 21 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROM 

2.1.01.15 MOV 21 SEQ. 2 CONTACTS FAIL MOV 21 FAILS TO CLOSE SINCE SEG. 2 FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
OPEN CONTACTS FAIL TO CLOSE ON SIS SIGNAL ROOM FLOW TRAIN ACTUATED BY SEN A 

SED 1 AND/OR 2 

2.1.01.18 MOV 21 SEQ. 2 CONTACTS NONE, MOV 21 CLOSED, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P91 5178206 

SHORTED ROOM 

2.1.02.15 HS 1021A FAIL AS-IS (OPEN) LOSS OF MANUAL CONTROL TO OPEN MOV 21 FLOW INDICATION IN CONTROL NONE REQUIRED NONE RE P&I 51782% 
SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ON VALVE CLOSURE UNDER SIS 

2.1.02.16 HS 1021A FAIL AS-IS (CLOSED) MOV 21 OPENS ON VALVE OPEN SIG-. VALVE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES 'VALVE OPEN" SIGNAL 

2.1.02.18 HS 1021A CONTACTS SHORTED MOV 21 OPENS ON VALVE OPEN SIGNAL. VALVE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES "VALVE OPEN' SIGNAL 

S 2.1.03.15 HS 10218 FAIL AS-IS (OPEN) LOSS OF MANUAL CONTROL TO CLOSE MOV 21 FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ON VALVE CLOSURE UNDER SIS 

2.1.03.16 HS 10218 FAIL AS-IS (CLOSED) NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.1.03.18 HS 10218 CONTACTS SHORTED MOV 21 CLOSES ON VALVE CLOSE SIGNAL. NO FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ADVERSE EFFECT. NORMAL SIS STATUS. ROOM 

2.1.04.15 HS 1021C FAIL AS-IS (OPEN) MOV 21 MOVEMENT IS INTERRUPTED. VALVE FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 517820 
REMAINS IN LAST POSITION AND DOES NOT ROOM FLOW TRAIN ACTUATED BY -6EN A 
RESPOND TO SIS SIGNAL. VALVE COLD BE SEG I AND/OR 2 
FULL OPEN 

2.1.04.16 HS 1021C FAIL AS-IS (CLOSED) LOSS OF MANUAL CONTROL OVER MOY 21 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P81 5178206 
"STOP' SWITCH.CANNOT BE ACTUATED. NO ROOM 
EFFECT ON VALVE CLOSURE UNDER SIS 

2. 1.04.18 HS 1021C CONTACTS SHORTED . LOSS OF MAMA CONTROL OVER MOV 21 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PlI 5178206 
"STOP' SWITCH CANNOT BE ACTUATED. NO ROOM 
EFFECT ON VALVE CLOSURE UNDER SIS 

2.1.05.11 BREAKER 42-1242 TRIPPED LOSS OF 480 VAC MOTIVE POWER AND LOSS OF FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR F4 ISOLATION STM REF ELEMENTARY 455379 
120 VAC POWER TO CONTROL CIRCUITRY ROOM FLOW TRAIN ACTUATED BY GEN A 
CAUSES M0V 21 TO FAIL AS-IS, COULD BE SEQ I AND/OR 2 
FULL OPEN 

2.1.06.01 FCV 456 FAIL OPEN FCV 456 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
CLOSE ROOM LOW TRAIN ACTUATED BY SEN A 

SEG I AND/OR 2 

2.1.06.02 FCV 456 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.1.07.01 SV 456 FAIL OPEN NONE, NORMAL FOR SIS, FCV 456 CLOSES FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 517820 
ROOM
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2.1.07.02 SV 456 FAIL CLOSED FCV 456 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
CLOSE ROO FLOW TRAIN ACTUATED BY SEN A 

SEG 1 AND/OR 2 
2.1.07.04 SV 456 INPUT SHORTED NONE, FCV 456 CLOSES FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

ROOM 
2.1.07.12 SV 456 FAIL AS-IS FCV 456 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

CLOSE ROOM FLOW TRAIN ACTUATED BY GEN A 
SED I AND/OR 2 

2.1.08.01 CV 142 FAIL OPEN FW BYPASS CV 142 REMAINS OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
ROOM FLOW TRAIN ACTUATED BY SEN A 

SEQ I AND/OR 2 
2.1.08.02 CV 142 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

ROOM 
2.1.09.01 SY 149 FAIL OPEN FW BYPASS CV 142 COULD BE OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STN REF P&I 5178206 

ROOM * FLOW TRAIN ACTUATED BY GEN A 
SE 1 ANDI/OR 2 

2.1.09.02 SV 149 FAIL CLOSED NONE, NORMAL FOR SIS, CV 142 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.1.09.04 SV 149 INPUT SHORTED NONE, NORMAL FOR SIS, CV 142 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.1.09.12 SV 149 INPUT FAIL AS-IS FW BYPASS CV 142 MAY REMAIN OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
ROOM FLOW TRAIN ACTUATED BY GEN A 

SE 1 ANDI/OR 2 
2.2.01.01 MOV 20 FAIL OPEN (AS-IS) FW BLOCK VALVE FOR STEAM GENERATOR B FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

DOES NOT CLOSE ROOM FLOW TRAIN ACTUATED BY GEN B 
SEQ 1 AND/OR 2 

2.2.01.02. MOV 20 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&1 5178206 
ROOM 

2.2.01.15 MOV 20 SEQ. I CONTACTS FAIL NOV 20 FAILS TO CLOSE SINCE SEL 1 FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STN REF PSI 5178206 
OPEN CONTACTS FAIL TO CLOSE ON SIS SIGNAL ROOM FLOW TRAIN ACTUATED BY GEN B 

SED I AND/OR 2 
2.2.01.18 NOV 20 SEG. 1 CONTACTS NONE, MOV 20 CLOSED, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

SHORTED ROOM 
2.2.02.15 HS 1020A FAIL AS-IS (OPEN) LOSS OF MANUAL CONTROL TO OPEN NOV 20 FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ON VALVE CLOSURE UNDER SIS 

2.2.02.16 HS 1020A FAIL AS-IS (CLOSED) NOV 20 OPENS ON VALVE OPEN SIGN.A VALVE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES 'VALVE OPEN' SIGNAL 

2.2.02.18 HS 1020A CONTACTS SHORTED. M0V 20 OPENS ON VALVE OPEN SIGNAL. VALVE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES 'VALVE OPEN* SIGNAL 

2.2.03.15 HS 10208 FAIL AS-IS (OPEN) LOSS OF MANUAL CONTROL TO CLOSE M0V 20 FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ON VALVE CLOSURE UNDER SIS 

2.2.03.16 HS 10208 FAIL AS-IS (CLOSED) NNE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM
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2.2.03.18 HS 1020B CONTACTS SHORTED MOV 20 CLOSES ON VALVE CLOSE SIGNAL. NO FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 517826 
ADVERSE EFFECT. NORAL SIS STATUS. ROOM 

2.2.04.15 HS 1020C FAIL AS-IS (OPEN) MOV 20 MOVEMENT IS INTERRUPTED. VALVE FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STN REF P&I 517820% 
REMAINS IN LAST POSITION AND DOES NOT ROOM FLOW TRAIN ACTUATED BY SEN B 
RESPOND TO SIS SIGNAL. VALVE COULD BE SEQ 1 AND/OR 2 
FULL OPEN 

2.2.04.16 HS 1020C FAIL AS-IS (CLOSED) LOSS OF MANUAL CONTROL OVER MOV 20 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P4I 5178206 
'STOP" SWITCH CANNOT BE ACTUATED. NO RODON 
EFFECT ON VALVE CLOSURE UNDER SIS 

2.2.04.18 HS 1020C CONTACTS SHORTED LOSS O MANUAL CONTROL 0YER NOV 20 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
'STOP" SWITCH CANNOT BE ACTUATED. NO ROOM 
EFFECT ON VALVE CLOSURE UNDER SIS 

2.2.05.11 BREAKER 42-1197 TRIPPED LOSS OF 480 VAC MOTIVE POWER AND LOSS OF FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF ELEMENTARY 455379 
120 VAC POWER TO CONTROL CIRCUITRY ROOM FLOW TRAIN ACTUATED BY SEN B 
CAUSES MOV 20 TO FAIL AS-IS, COULD BE SEQ 1 AND/OR 2 
FULL OPEN 

2.2.06.01 FCV 457 FAIL OPEN FCV 457 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STN REF PIl 5178206 
CLOSE ROOM FLOW TRAIN ACTUATED BY GEN 8 

SEQ 1 AND/OR 2 
2.2.06.02 FCV 457 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178206 

RDOM 
2.2.07.01 SV 457 FAIL OEN NONE, NORMAL FOR SIS, CLOSES FCV 457 FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 517820 

ROOM 
2.2.07.02 SV 457 FAIL CLOSED FCV 457 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

CLOSE ROOM FLOW TRAIN ACTUATED BY SEN B 
SED 1 AND/OR 2 

2.2.07.04 SV 457 INPUT SHORTED FCV 457 CLOSES FLOW INDICATION IN CONTROL NON REQUIRED NONE REF P&I 5178206 
OON 

2.2.07.12 SY 457 FAIL AS-IS FCV 457 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P4I 517826 
CLOSE ROOM FLOW TRAIN ACTUATED BY GEN B 

SEG I AND/OR 2 
2.2.08.01 CV 144 FAIL OPEN FW BYPASS CV 144 REMAINS OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF PSI 5178206 

ROOM FLOW TRAIN ACTUATED BY GEN B 
SEQ I AND/OR 2 

2.2.08.02 CV 144 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.2.09.01 SV 151 FAIL OPEN FW BYPASS CV 144 COULD BE OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 
ROOM FLOW TRAIN ACTUATED BY SEN B 

SED I AND/OR 2 
2.2.09.02 SV 151 FAIL CLOSED NONE, NORMAL FOR SIS, CV 144 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

ROOM 
2.2.09.04 SV 151 INPUT SHORTED NONE, NORMAL FOR SIS, CV 144 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P1 5178206 

ROOM 
2.2.09.12 SV 151 INPUT FAIL AS-IS FW BYPASS CV 144 MAY REMAIN OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P4I 5178206 

ROOM FLOW TRAIN ACTUATED BY GEN B 
SEQ 1 AND/OR 2 

2.3.01.01 NOV 22 FAIL OPEN (AS-IS) FW BLOCK VALVE FOR STEAM GENERATOR C IS FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION SIN REF P41 517820 
NOT CLOSED ROOM FLOW TRAIN ACTUATED BY GEN C 

SEQ 1 AND/OR 2
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2.3.01.02 MOV 22 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PS1 51780 
ROOM 

2.101.15 MOV 22 SEQ. I CONTACTS FAIL OV 22 FAILS TO CLOSE SINCE SEQ. 1 FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUE REDUNDPNCY FOR FW ISOLATION STh REF P&I 5178206 
OPEN CONTACTS FAIL TO CLOSE ON SIS SIGNAL ROOM FLOW TRAIN ACTUATED BY EN C 

SEQ I AND/OR 2 
2.3.01.18 MOV 22 SEQ. I CONTACTS NONE, MOV 22 CLOSED, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P41 51782 

SHORTED ROM 
2.3.02.15 HS 1022P FAIL AS-IS (OPEN) LOSS OF MANUAL CONTROL TO OPEN NOV 22 FLOW INDICATION IN CONTROL NON REQUIRED REF P4I 5178206 

SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ON VALVE CLOSURE UNDER SIS 

2.3.02.16 HS 1022A FAIL AS-IS (CLOSED) MOV 22 OPENS ON VALVE OPEN SIGNAL. VALVE FLOW INDICATION IN CONTROL NON REQUIRED REF P41 51782 
CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES 'VALVE OPEN" SIGNAL 

2.3.02.18 HS 1022A CONTACTS SHORTED MDV 22 OPENS ON VALVE OPEN SIGNAL. VALVE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178206 
CLOSURE IS UNAFFECTED SINCE SIS ROOM 
OVERRIDES. "VALVE OPEN' SIGNAL 

2.3.03.15 HS 10228 FAIL AS-IS (OPEN) LOSS OF MAMA CONTROL TO CLOSE MOV 22 FLOW INDICATION IN CONTROL NON REQUIRED NOW REF PSI 5178206 
SINCE SWITCH CONTACTS CANNOT BE CLOSED. ROOM 
NO EFFECT ONVALVE CLOSURE UNDER SIS 

2.3.03.16 HS 10222 FAIL AS-IS (CLOSED) NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P41 5178206 
ROOM 

2.3.03.18 HS 10222 CONTACTS SHORTED MOV 22 CLOSES ON VALVE CLOSE SIGNAL. NO FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178206 
ADYERSE EFFECT. NORMAL SIS STATUS. ROOM 

2.3.04.15 HS 1022C FAIL AS-IS (OPEN) MOV 22 MOVEMENT IS INTERRUPTED. VALVE FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION SIM REF P41 5178206 
REMAINS IN LAST POSITION AND DOES NOT ROOM FLOW TRAIN ACTUATED BY SEN C 
RESPOND TO SIS SIGNAL. VALVE COULD BE SEQ I AND/OR 2 
FULL OPEN 

2.3.04.16 HS 1022C FAIL AS-IS (CLOSED) LOSS OF MANUAL CONTROL OVER MOV 22 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178 
"STOP" SWITCH CANNOT BE ACTUATED. NO ROOM 
EFFECT ON VALVE CLOSURE UNDER SIS 

2.3.04.18 HS 1022C CONTACTS SHORTED LOSS OF MANUAL CONTROL OVER MOV 22 SINCE FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178206 
"STOP" SWITCH CANNDT BE ACTUATED. NO ROOM 
EFFECT ON VALVE CLOSURE UNDER SIS 

2.3.05.11 BREAKER 42-1387 TRIPPED LOSS OF 480 VAC MOTIVE POWER AND. LOSS OF FLOW INDICATION IN CONTROL REDUNDN VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF ELEMENTARY 45 9 
120 VAC POWER TO CONTROL CIRCUITRY. ROOM FLOW TRAIN ACTUATED BY EN C 
CAUSES MOV.22 TO FAIL AS-IS, COLD BE SEQ I AND/R2 
FULL OPEN 

2.106.01 FCV 458 FAIL OPEN FCV 458 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNACY FOR FW ISOLATION STM REF P41 5178206 
CLOSE ROOM FLOW TRAIN ACTUATED BY SEN C 

SEQD I AND/OR 2 
2.3.06.02 FCV 458 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P4I 578206 

ROOM 
2.3.07.01 SV 458 FAIL OPEN NONE, NORMAL FOR SIS, FCV 458 CLOSES FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF PSI 5178206 

ROOM 
2.107.02 SV 458 FAIL CLOSED FCV 458 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN R E FOR FW ISOLATION STM REF P41 517820 

LoE ROOM FLOW TRAIN ACTUATED BY SEN C 
SEG I AND/OR 2
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2.3.07.04 SV 458 INPUT SHORTED NONE, FCV 458 CLOSES FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.3.07.12 SV 458 INPUT FAIL AS-IS FCV 458 REMAINS OPEN AFTER SIS SIGNAL TO FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDACY FOR FW ISOLATION STM REF P&I 5178206 
CLOSE ROOM FLOW TRAIN ACTUATED BY GEN C 

SEQ 1 AND/OR 2 
2.3.08.01 CV 143 FAIL OPEN FW BYPASS CV 143 REMAINS OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

ROOM FLOW TRAIN ACTUATED BY SEN C 
SEQ I AND/OR 2 

2.3.08.02 CV 143 FAIL CLOSED NONE, NORMAL FOR SIS FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 
ROOM 

2.3.09.01 SV 150 FAIL OPEN FW BYPASS CV 143 COULD BE OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P91 5178206 
ROOM. FLOW TRAIN ACTUATED BY SEN C 

SEQ I AND/OR 2 
2.3.09.02 SV 150 FAIL CLOSED NONE, NORMAL FOR SIS, CV 143 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

ROOM 
2.3.09.04 SV 150 INPUT SHORTED NONE, NORMAL FOR SIS, CV 143 CLOSED FLOW INDICATION IN CONTROL NONE REQUIRED NONE REF P&I 5178206 

ROOM 
2.3.09.12 SV 150 INPUT FAIL AS-IS FW BYPASS CY 143 MAY REMAIN OPEN FLOW INDICATION IN CONTROL REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STM REF P&I 5178206 

ROOM FLOW TRAIN ACTUATED BY GEN C 
SEQ I AND/OR 2 

2.4.01.11 6 1A FAIL TRIPPED NONE, NORMAL FOR SIS ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF P&I 5178201 
ROOM 

2.4.01.12 6 1A FAIL TO TRIP PUMP CONTINUES TO SUPPLY FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF P&I 5178201 
ELECTRICAL LOAD REMAINS ON LINE LIGHT IN MCR. PERIODIC TESTING FLOW .TRAIN ACTUATED BY 

OF PUMP BREAKER SEQ 2 
2.4.02.11. 6 IB FAIL TRIPPED NONE, NORMAL FOR SIS ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF P&I 5178201 

ROM 
2.4.02.12 6 18 FAIL TO TRIP PUMP CONTINUES TO SUPPLY FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF P&I 5178201 

ELECTRICAL LOAD REMAINS ON LINE LIGHT IN NER. PERIODIC TESTING FLOW TRAIN ACTUATED BY 
OF PUMP BREAKER SED 2 

2.4.03.11 6 IC -FAIL TRIPPED NONE, NORMAL FOR SIS ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF P&I 5178201 
ROOM.  

2.4.03.12 G 1C FAIL TO TRIP PUMP CONTINUES TO SUPPLY FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF P&I 5178201 
ELECTRICAL LOAD REMAINS ON LINE LIGHT IN MCR. PERIODIC TESTING FLOW TRAIN ACTUATED BY 

OF PUMP BREAKER . SEQ 1 
2.4.04.11 6 ID FAIL TRIPPED NONE, NORMAL FOR SIS ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF P61 5178201 

ROOM 
2.4.04.12 G 10 -FAIL TO TRIP PUMP CONTINUES TO SUPPLY-FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF P&I 5178201 

ELECTRICAL LOAD REMAINS ON LINE LIGHT IN MCR. PERIODIC TESTING FLOW TRAIN ACTUATED BY 
OF PUMP BREAKER SEQ 1 

2.4.05.11 6 36A FAIL TRIPPED NONE, NORMAL FOR SIS ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF P&I 5178211 
ROOM 

2.4.05.12 6 36A FAIL TO TRIP PUMP CONTINUES TO SUPPLY FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF P&I 5178211 
ELECTRICAL LOAD REMAINS ON LINE LIGHT IN NCR. PERIODIC TESTING FLOW TRAIN ACTUATED BY 

OF PUMP BREAKER SEG 2 
2.4.06.11 8 368 FAIL TRIPPED NONE, NORMAL FOR SIB ACTUATION STATUS LIGHT IN MAIN CONTROL NONE REQUIRED NONE REF PAI 5178213 

ROM
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2.4.06.12 6 36B FAIL TO TRIP PUMP CONTINUES TO SUPPLY FEEDWATER AND PUMP MOTOR AMMETER AND STATUS REDUNDANT VALVE(S) IN FW NONE REF PSI 5178213 
ELECTRICAL LOAD REMAINS ON LINE LIGHT IN MCR. PERIODIC TESTING FLOW TRAIN ACTUATED BY 

OF PUMP BREAKER SED 1 
2.4.07.11 BREAKER 72-130 FAIL OPENED SV 456, SV 457, SV 458, SV 149, SV 150 FLOW INDICATION AND VALVE REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION FOR REF ELEMENTARY 449408 

AND SV 151 DO NOT RESPOND TO SIS DUE TO POSITION LIGHTS IN CONTROL FLOW TRAIN ACTUATED BY ALL 3 STM GEN 
LOSS OF DC POWER. FCV 457, FCV 456, FCV ROOM SEQ I AND/OR 2 
458, CV 142, CV 143, CV 144 DO NOT CLOSE 
ON SIS 

2.4.08.10 ISA 921 LOSS OF INSTRUMENT FCV 456,457,458 FAIL OPEN. CV CONTROL ROOM SYSTEM INDICATION REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION FOR REF PSI 5178206, 5178205, 5178444 
AIR HEADER 142,143,144 FAIL CLOSED. HV 852 A&B, HV FLOW TRAIN ACTUATED BY ALL 3 STM SEN 

854A&B CLOSE INSTANTANEOUSLY AND MOV SEQ 1 AND/OR 2 
20,21,22 CLOSEIN 90 SECONDS, ISOLATING 
FW FLOW 

2.4.09.10 SED 1/ISA 921 LOSS OF SEQ I & FCV 456,457,458 FAIL OPEN. MOV 20,22, HV CONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF P&I 5178206, 5178205, 5178444 
INSTRUMENT AIR 852B, HV 8548 FAIL TO CLOSE. FW TRAIN I UNDER SIS OR MSLB 
HEADER PUMPS REMAIN UNTRIPPED FEEDING STM GEN 

BAC. SiM GEN A IS ISOLATED BY MOV 21 IN 
'90 SECONDS BY SEQ 2 WHICH EXCEEDS THE 8 
SECONDS FOR LIMITING MSLB PER CURRENT 
ACCID ANALY.  

2.4.10.10 SEG 2/ISA 921 LOSS OF SEQ 2 & FCV 456,457,458 FAIL OPEN. MOV 21, HV YONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF P&I 5178206, 5178205, 5178444 
INSTRUMENT AIR 852A,.HV 854A FAIL TO CLOSE. FW TRAIN 2 UNDER SIS OR MSLB 
HEADER PUMPS REMAIN UNTRIPPED FEEDING STM GEN 

A. STM GEN BC ARE ISOLATED BY MOV 20,22 
IN '90 SECONDS BY SED 1 WHICH EXCEEDS 
THE 8 SECONDS FOR LIMITING MSLB PER 
CURRENT ACCID ANAL 

2.4.11.10 SEQ I LOSS OF OUTPUT FCV 456,CV 142,MOV 20,22,HV 8528,HV 8548 CONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF.P&I 5178206, 5178205 
FAIL TO CLOSE. FCV 457,458,CV 143,144 UNDER SIS OR MSLB 
CLOSE AFTER 20 SEC. FW TRAIN I PUMPS 
REMAIN UNTRIPPED FEEDING STM SEN A UNTIL 
SEQ 2 CLOSES 1OV 21 IN '9 SECONDS WHICH 
EXCEEDS 8 SEC FOR LIMITING MSLB PER 
ACCIDENT ANALYSI 

2.4.12.10 SEQ 2 LOSS OF OUTPUT FCV 457,458,CV 143,144,MOV 21,HV 852A,HY CONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF P&1 5178206, 5178205 
854A FAIL TO CLOSE. FCV 456&CV 142 CLOSE UNDER SIS OR MSLB 
AFTER 20 SEC. FW TRAIN 2 PUMPS REMAIN 
UNTRIPPED FEEDING STM GEN BAC UNTIL SED 
1 CLOSES M0V 20,22 IN -90 SECONDS WHICH 

EXCEEDS 8 SEC FOR LIMITING MSLB PER 
ACCIDENT ANALY 

2.4.13.14 125 VDC BUS i LOSS OF POWER SEQ I FAILS. HV 852B,HV 8548 FAIL TO CONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF P&I 5178206, 5178205. ONE LINE 
CLOSE. FCV 456,7,8,CV 142,3,4,M0V 20,22 UNDER SIS OR MSLB 5146828, 5102173 
FAIL-AS-IS. FM TRAIN I PUMPS ON 4160 V 
BUS IC REMAIN UNTRIPPED FEEDING ALL SS 
UNTIL SEQ 2 CLOSES MO 21 IN '90 SEC 
REDUCING FW FLOW TO SG A,EXCEEDS 8 SEC 
MSLB LIMIT PER ANAL
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2.4.14.14 125 VDC BUS 2 LOSS OF POWER SEQ 2 FAILS. HY 852A,HV 854A FAIL TO CONTROL ROOM SYSTEM INDICATION NONE FAILURE TO ACHIEVE REQUIRED FW ISOLATION REF P&I 5178206, 5178205. ONE LINE 
CLOSE. FCV 457,8,CV 143,4,MOV 21 UNDER SIS OR MSLB 5146828, 5102173 (CON'T FROM 
FAIL-AS-IS. FCV 456 & CV 142 CLOSE AFTER EFFECT-LOC) REDUCING FW FLOW TO S6 
20 SEC. FW TRAIN 2 PUMPS ON 4160 V BUS BAC BUT EXCEDING 8 SEC MSLB LIMIT 
2C REMAIN UNTRIPPED FEEDING SB B&C UNTIL PER ACCIDENT ANALYSIS 
SEG I CLOSES M0V 20,22 IN 9 SEC (CON'T 
UNDER REMARKS) 

2.4.15.14 4160 V BUS IC LOSS (F POWER TRAIN 1 FW, CONDENSATE AND HEATER DRAIN CONTROL ROOM SYSTEM INDICATION REDUNDANT VALVE(S) IN FW REDUCED REDUNDANCY FOR FW ISOLATION STN REF P&I 5178206. ONE LINE 5146828 
PUMPS FAIL TRIPPED. 480 VAC POWER LOST FLOW TRAIN ACTUATED BY SEN B 
IN MCC I CAUSING N0V 20 TO FAIL-AS-IS SEQ 1 AND/OR 2 
ASSUMING 480V SWGR IS ALIGNED TO BUS 2C 

2.4.16.14 4160 V BUS 2C LOSS OF POWER TRAIN 2 FW, CONDENSATE AND HEATER DRAIN CONTROL ROOM SYSTEM INDICATION REDUNDANT VALVE(S) IN FW REDUCED REDIIUNDANCY FOR FW ISOLATION STM REF P&I 5178206. ONE LINE 5146828 
PUMPS FAIL TRIPPED. 480 VAC POWER LOST FLOW TRAIN ACTUATED BY SEN A&C 
IN MCC 23 CAUSING MOV 21,22 TO SEQ I AND/OR 2 
FAIL-AS-IS ASSUMING 480V SWER IS ALIGNED 
TO BUS 2C
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SECTION 3: TURBINE TRIP SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

3.1.1.1 PS-113 CONTACTS OPEN DE-ENERSIZES CHANNEL I TRIP RELAY PERIODIC TESTING NONE REQUIRED CHANNEL I OF TURBINE TRIP SCRAM 
ACTUATED, LOGIC BECOMES 1/2 ON REMAINING 
CHANELS 

3..1.2 PS-113 CONTACTS CLOSED UNABLE TO DETECT DECREASING AUTO-STOP PERIODIC TESTING REDUNDANT CHANNELS CHNNEL I OF TURBINE TRIP SCRAM 
(AS-IS) OIL PRESSURE IN CHANNEL I DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS 
3.1.2.1 63X-1 TRIPPED (SAME AS 3.1.1.1) (SAE AS 3.1.1.1) (SANE AS 3.1.1.1) (SAME AS 3.1.1.1) 
3.1.2.2 631-1 NOT TRIPPED (AS-IS) (SAME AS 3.1.1.2) (SAME AS 3.1.1.1) (SAME AS 3.1.1.2) (SAME AS 3.1.1.2) 
3.2.1.1 PS-33 CONTACTS OPEN DE-ENERSIZES CHANNEL II TRIP RELAY (SAME AS 3.1.1.1) NONE REQUIRED CHANNEL 11 OF TURBINE TRIP SCRAM 

ACTUATED, LOGIC BECOMES 1/2 ON REMAINING 
CHANNELS 

3.2.1.2 PS-33 CONTACTS CLOSED UNABLE TO DETECT DECREASING AUTO-STOP (SME AS 3.1.1.1) REDUNDANT CHANNELS CHANNEL II OF TURBINE TRIP SCRAM 
(AS-iS) OIL PRESSURE IN CHANNEL II DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS 
3.2.2.1 63X-2 TRIPPED (SANE AS 3.2.1.1) (SAME AS 3.1.1.1) (SANE AS 3.2.1.1) (SAME AS 3.2.1.1) 
3.2.2.2 631-2 NOT TRIPPED (AS-IS) (SAME AS 3.2.1.2) (SAME AS 3.1.1.1) (SAME AS 3.2.1.2) (SAME AS 3.2.1.2) 
3.3.1.1 PS-112 CONTACTS OPEN DE-ENERGIZES CHANNEL III TRIP RELAY (SAME AS 3.1.1.1) NONE REQUIRED CHANNEL III OF TURBINE TRIP SCRAM 

ACTUATED, LOGIC BECOMES 1/2 ON REMAINING 
CHANNELS 

3.3.1.2 PS-112 CONTACTS CLOSED UNABLE TO DETECT DECREASING AUTO-STOP (SAME AS 3.1.1.1) REDUNDANT CHANNELS CHANNEL III OF TURBINE TRIP SCRAM 
(AS-IS) OIL PRESSURE IN CHANNEL III DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS 
3.3.2.1 631-3 TRIPPED (SAME AS 3.3.1.1) (SAE AS 3.3.1.1) (SAME AS 3.3.1.1) (SANE AS 3.3.1.1) 
3.3.2.2 631-3 NOT TRIPPED (AS-IS) (SAME AS 3.3.1.2) (SAME AS 3.3.1.1) (SAME AS 3.3.1.2) (SAME AS 3.3.1.2) 
3.4.1.1 125VDC BUS #1 VOLTS ZERO DE-ENERGIZES CHANNEL 1, 11 AND III TRIP ANNUNCIATION NONE REQUIRED CHANNELS I, II AND III OF TURBINE TRIP TRIP BLOCKED IF P-7 IS ON. HowEVER, 

RELAYS REACTOR SCRAM ACTUATED SCRAM OCCURS VIA UNDERVOLTAGE RELAYS 
IRRESPECTIVE OF TURBINE TRIP SIGNAL
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TABLE 4: NIS SCRAMS AND PERMISSIVES 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

4.1.01.1 NE 120A SIGNAL HIGH HIGH SUBCHANNEL FLUX SIGNAL (LOOP CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL I OVERPOWER TRIPPED, LOGIC P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 
DETECTOR CURRENT) TO SHUNT TO CHANNEL I: SUMMING ANNUNCIATION, PERIODIC TESTING OVERPOWER TRIPS, BECOMES 1/3 ON REMAINING CHANNELS. 1/3 ON REMAINING CHANNELS.  

AMP TO LEVEL AMP TO ANALOG OUTPUTS, LAB REDUNDANT CHANNELS FOR CHANNEL I DROPPED ROD STOP DISABLED, 
AMP, B/S AMPS FOR P-7,P-8, OVERPOWER P-7, P-8, DROPPED ROD LOGIC BECOMES 1/3 ON REMAINING CHANNELS.  
TRIPS AND ROD STOPS. HIGH RATE SIGNAL STOP.  
MAY ALSO BE SENT TO ROD CONTROL VIA 
I/N48A AND DIFFERENTIATO 

4.1.01.2 NE 1205A SIGNAL LOW LOW SUBCHANNEL FLUX SIGNAL (LOOP (SAME AS 4.1.1.1) REDUNDANT CHANNELS FOR CHANNEL I OVERPOWER AND DROPPED ROD P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 
DETECTOR CURRENT) TO SHUNT TO CHANNEL I: SUMMING OVERPOWER TRIPS AND STOPS DISABLED, LOGIC BECOMES 2/3 AND 2/3 ON REMAINING CHANNELS 

AMP TO LEVEL AMP TO ANALOG OUTPUTS, LAG DROPPED ROD STOPS, NONE 1/3 RESPECTIVELY ON REMAINING CHANNELS 
AMP, B/S AMPS FOR P-7,P-8, OVERPOWER REQUIRED FOR P-7, P-8 
TRIPS AND ROD STOPS. NEGATIVE RATE 
SIGNAL MAY CAUSE DROPPED ROD STOP.  

4.1.02.1 NE 1205A SHUNT OPEN (SAME AS 4.1.1.2) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 
4.1.02.2 NE 1205A SHUNT SHORT (SAME AS 4. 1. 1. 1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4. 1. 1. 1) (SAME AS 4. 1. 1. 1) 
4.1.03.1 NE 1205B SIGNAL HIGH (SAME AS 4.1.1.1) HIGH RATE SIGNAL MAY (SAME AS 4.1.1.1) (SME AS 4.1.1.1) (SAME AS 4.1.1.1) CHANNE I HIGH SUR (SAME AS 4.1.1.1) ALSO CONNECTS TO Ni20 

DETECTOR ALSO RESULT TO N1203 WIDE RANSE AMP TRIP MAY OCCUR IF D-7 IS ON. INTERMEDIATE RANGE CHANNEL.  
4.1.03.2 NE 1205B SIGNAL LOW (SANE AS 4.1.1.2) LOW RATE SIGNAL MAY (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) CHANNEL I HIGH SUR (SAME AS 4.1.1.2): 

DETECTOR ALSO RESULT TO N1203 WIDE RANGE AMP TRIP DISABLED, LOGIC BECOMES 1/1 ON 
OTHER CHANNEL 

4.1.04.1 NE 12058 SHUNT OPEN (SAME AS 4.1.1.2) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 
4.1.04.2 NE 1205B SHUNT SHORT (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 
4.1.05.1 NE 1205A&8 HIGH VOLTS HIGH (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SME AS 4.1.1.1) (SAME AS 4.1.1.1) 

VOLTAGE SUPL 
4.1.05.2 NE 1205A&B HIGH VOLTS ZERO (SAME AS 4.1.1.2) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2): 

VOLTAGE SUPL 
4.1.06.1 SUMMING AMP I OPEN (SAME As 4.1.1.2) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 
4.1.06.2 SUMMING AMP I SHORT (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 
4.1.07.1 LEVEL AMP I INPUT OPEN LOW CHANNEL I FLUX SIGNAL TO ANALOG (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 

OUTPUTS, LAS AMP, B/S AMPS FOR P-7, P-8 
OVERPOWER TRIPS, AND ROD STOPS 

4.1.07.2 LEVEL AMP I INPUT SHORT (SAME AS 4.1.7.1) LOOP CURRENT MAY (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 
INCREASE, RESULTING HIGH RATE SIGNAL TO 
ROD CONTROL VIA I/N48A AND 
DIFFERENTIATOR 

4.1.07.3 LEVEL AMP I OUTPUT HIGH HIGH CHANNEL I FLUX SIGNAL TO ANALOG (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 
OUTPUTS, LAB AMP, B/S AMPS FOR P-7, P-8 
OVERPOWER TRIPS AND ROD STOPS 

4.1.07.4 LEVEL AMP I OUTPUT LOW (SAME AS 4.1.7.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) 
4.1.07.5 LEVEL AMP I TEST (SAME AS 4.1.7.1) ANNUNCIATION (NA-1200-1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) TEST/CALIBRATE SWITCH 
4.1.08.1 NI 41A INPUT OPEN LOSS OF % FP INDICATION FOR NE-1205 CONTROL ROOM INDICATION NONE REQUIRED NONE 
4.1.08.2 NI 41A INPUT SHORT (SANE AS 4.1.7.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) (SAME AS 4.1.1.2) DRAWER INDICATOR 

BOUNDS SHORT IN INPUT OF ANY OTHER 
CHANNEL I DEVICES ON LEVEL AMP OUTPUT 

4.1.09.1 NC-41P BISTABLE TRIPPED CHANNEL I LOW-RANSE OVERPOWER TRIP. ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF LOW RANGE SELECTED, CHANNEL I 0-10% POWER RANGE OVERPOWER BISTABLE AM 
SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON 
NCS-1200-1 REMAINING CHANNELS. IF MID OR HI RANGE, 

NO EFFECT
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4.1.09.2 NC-41P BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH I PERIODIC TESTINS IF LOW RANGE SELECTED, IF LOW RANGE SELECTED, CHANNEL I 
OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN LOW RANGE MID OR HI RANGE, NONE REMAINING CHANNELS. IF MID OR HI RANGE, 

REQUIRED NO EFFECT 
4.1.10.1 NC-41J BISTABLE TRIPPED CHANNEL I MID-RANGE OVERPOWER TRIP ANNJNCIATION, PERIODIC TESTING NONE REQUIRED IF MID RANGE SELECTED, CHANNEL I 10-70% POWER RANGE OVERPOWER BISTABLE 

SIGNAL TO COINCIDENTOR VIA RNE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANNELS. IF LOW OR HI RANGE, 

NO EFFECT 
4.1,10.2 NC-413 BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH I PERIODIC TESTING IF MID RANGE SELECTED, IF MID RANGE SELECTED, CHANNEL I 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN MID RANGE LOW OR HI RANGE, NONE REMAINING CHANNELS. IF LOW OR HI RANGE, 

REQUIRED NO EFFECT 
4.1.11.1 NC-41R BISTABLE TRIPPED CHANNEL I Hi-RANGE OVERPOWER TRIP SIGNAL ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF HI RANGE SELECTED, CHANNEL 1 70-100% POWER RANGE OVERPOWER BISTABLE 

TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANNELS. IF LOW OR MID 

RANGE, NO EFFECT 
4.1.11.2 NC-41R BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH I PERIODIC TESTING IF HI RANGE SELECTED, IF HI RANGE SELECTED, CHANNEL I 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN HI RANGE LOW OR MID RANGE, NONE REMAINING CHANNELS. IF LOW OR MID 

REQUIRED RANGE, NO EFFECT 
4.1.12.1 NC-41M BISTALBE TRIPPED CHANNEL I P-7 RELAYS ACTUATED IN ANNUNCIATION REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-7 BISTABLE AMP 

COINCIDENTOR P-7 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.1.12.2 NC-41M BISTABLE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CHANNEL I PERIODIC TESTING REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

P-7 RELAYS IN COINCIDENTOR P-7 SUR SCRAM CUT-IN FUNCTIONS REMAIN UNAFFECTED 
4.1.13.1 NC-41N BISTABLE TRIPPED CHANNEL I P- RELAYS ACTUATED IN ANNUNCIATION. REDUNDANT CHANNELS FOR P-8 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-8 BISTABLE AMP 

COINCIDENTOR P-8 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.1.13.2 NC-41N BISTABLE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CHANNEL I PERIODIC TESTING NONE REQUIRED P-8 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

P-8 RELAYS IN COINCIDENTOR FUNCTIONS REMAIN UNAFFECTED 
4.1.14.1 NC-41K BISTABLE TRIPPED CHANNEL I DROPPED ROD STOP SIGNAL TO ANNUNCIATION NONE REQUIRED ROD STOP 

COINCIDENTOR 
4.1.14.2 NC-41K BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL I PERIODIC TEST REDUNDANT CHANNELS CHANNEL I DROPPED ROD STOP DISABLED 

DROPPED ROD STOP RELAYS IN COINCIDENTOR LOGIC BECOMES 1/3 ON REMAININS CHANNELS 
4.1.15.1 N 1205 LOW VOLTS HIGH (SAME AS 4.1.7.3) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 

VOLTAGE SUPPLY 
4.1.15.2 N 1205 LOW VOLTS ZERO LOSS OF POWER TO CHANNEL I OVERPOWER, ANNUNCIATION (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 

VOLTAGE SUPPLY P-7, P-B AND ROD STOP BISTABLES.  
4.1.16.1 NC-41PJRTA1 & TRIP CHANNEL I OVERPOWER TRIP SIGNAL IN ANNUNCIATION (NCS-1200-6) NONE REQUIRED CHANNEL I OVERPOWER TRIPPED, LOGIC 

NC-41PJRTB1 COINCIDENTOR BECOMES 1/3 ON REMAINING CHANNELS 
4.1.16.2 NC-41PJRTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL I PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OVERPOWER DISABLED, LOGIC 

NC-41PJRTB1 OVERPOWER TRIP IN COINCIDENTOR BECOMES 2/3 ON REMAINING CHANNELS 
4.1.17.1 NC-41MTA1 & TRIPPED CHANNEL I P-7 ACTUATION SIGNAL IN (SAME AS 4.1.12.1) (SAME AS 4.1.12.1) (SAME AS 4.1.12.1) P-7 RELAYS 

NC-41MTB1 COINCIDENTOR 
4.1.17.2 NC-41MTAI & UNTRIPPED LOSS OF CAPABILITY FOR CHAOEL I P-7 (SAME AS 4.1.12.2) (SAME AS 4.1.12.2) (SAME AS 4.1.12.2) 

NC-41MTB1 ACTUATION IN COINCIDENTOR 
4.1.18.1 NC-41NTA1 & TRIPPED CHANNEL I P-8 ACTUATION SIGNAL IN (SAME AS 4.1.13.1) (SAME AS 4.1.13.1) (SAME AS 4.1.13.1) P-8 RELAYS 

NC-41NTB1 COINCIDENTOR 
4.1.18.2 NC-41NTAI & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL I P-8 (SAME AS 4.1.13.2) (SAME AS 4.1.13.2) (SAME AS 4.1.13.2) 

NC-41NTBI ACTUATION IN COINCIDENTOR
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4.1.19.1 NC-41PJRXAl&2 & TRIPPED CHANNEL I OVERPOWER TRIP IN COINCIDENTOR (SANE AS 4.1.16.1) (SAE AS 4.1.16.1) (SANE AS 4.1.16.1) BOTH OVERPOWER SCRAM COINCIDENTOR A AND 
NC-41PJRXB1&2 B RELAYS MUST TRIP FOR CHANNEL TRIP TO 

OCCR 
4.1.19.2 NC-41PJRXAl&2 & UNTRIPPED LOSS OF CAPABILITY FOR CAEL I (SANE AS 4.1.16.2) (SANE AS 4.1.16.2) (SANE AS 4.1.16.2) 

NC-41PJRIB1&2 OVERPOWER TRIP IN COINCIDENTOR 
4.1.20.1 NC-41MXA & TRIPPED CHANNEL I P-7 TRIP IN COINCIDENTOR (SAME AS 4.1.17.1) (SAME AS 4.1.17.1) (SAME AS 4.1.17.1) BOTH P-7 COINCIDENTOR RELAYS A & B MUST 

NC-41MXA TRIP FOR CHANNEL TRIP TO O R 
4.1.20.2 NC-41MXA & UNTRIPPED LOSS OF CAPABILITY FOR CM~a I P-7 (SAKE AS 4.1.17.2) (SAME AS 4.1.17.2) (SAME AS 4.1.17.2) 

NC-41MX8 ACTUATION IN COINCIDENTOR 
4.1.21.1 NC-41NXA & TRIPPED CHANNEL I P-8 TRIP IN COINCIDENTOR (SAME AS 4. 1. 18. 1) (SAME AS 4. 1. 18. 1) (SAME AS .111)BOTH P-8 COINCIDENTOR A & B RELAYS MUST 

NC-41NXB TRIP FOR CHANNEL TRIP TO O R 
4.1.21.2 NC-41NXA & UNTRIPPED LOSS OF CAPABILITY FOR CANL I P-8 (SAME AS 4.1.18.2) (SAME AS 4.1.18.2) (SAME AS 4.1.18.2) (SAME AS 4.1.18.2) 

NC-41NXB ACTUATION IN COINCIDENTOR 
4.1.22.1 NC-41KXA & TRIPPED I DROPPED ROD STOP IN ANNUNCIATION NONE REQUIRED ROD STOP BOTH DROPPED ROD STOP A & B RELAYS MUST 

NC-41KXB COINCIDENTOR TRIP FOR CHANNEL TRIP TO OCCUR 
4.1.22.2 NC-41KXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL I DROPPED PERIODIC TEST REDUNDANT CHANNELS CHANNEL I DROPPED ROD STOP DISABLED, 

NC-41KIB ROD STOP IN COINCIDENTOR LOGIC REMAININS CHANNELS 
4.1.23.1 RES SUPL I VOLTS ZERO OR LOSS OF POWER TO CHANNEL I (N-123 AND CONTROL RM INDICATION, NONE REQUIRED FOR CHANNEL I OVERPOWER TRIPPED, DROPPED ROD P-7 DEFEAT AND P-S DEFEAT LOGIC BECOME 

(NIS) GROUNDED N-1205) HIGH, LOW AND AUX VOLTAGE ANNUNCIATION OVERPOWER TRIPS, STOP DISABLED, LOGIC BECOMES 1/3 ON 1/3 ON REDINING CHANNELS 
SUPPLIES AND BISTABLES REDUNDANT CHANNELS FOR REMAINING CHANNELS. REACTOR TRIP ON 

P-7, P-8, DROPPED ROD CHANE I HIGIR SUR IF P-7 IS ON 
STop 

4.2.01.1 NE 1207A SIGNAL HIGH FLUX SIGNAL (LOOP CONTROL ROOM INDICATION, NONE REQUIRED FOR CHA II OVERPOWER TRIPPED, LOGIC P-i DEFEAT AND P-8 DEFEAT LOGIC BME 
DETECTOR CURRENT) TO SHUNT TO CHANNLh II: ANNUINCIATION, PERIODIC TESTIN OVERPOWER TRIPS, BECOMES 1/3 ON REMAINING CHANNELS. 1/3 ON REMAINING CHANNELS 

SUMMING AP TO LFViL AP TO ANALOG REDUNDAT CHANNELS FOR CHANNEL II DROPPED ROD STOP DISABLED, 
OUTPUTS LAG WP, B/S AMPS FOR P-i, P-8, P-7, P-S DROPPED ROD LOGIC BECOMES 1/3 ON REMAINING CHANNELS 
OVERPOWER TRIPS AND ROD STOPS. HIGH STOP 
RATE SIGNIAL MAY ALSO BE SENE TO ROD 
CONTORL- VIA I/N-48A AND DIFFERNT 

4.2.01.2 NE 1207A SIGNAL LOW LOW SdBCHANNEL FLUX SIGNAL (LOOP (SAME AS 4.2.1.1) REDUNDANT CHANNELS FOR CHANNEL 1I OVERPOWER AND DROPPED ROD P-i DEFEAT AND P-S DEFEAT LOGIC BME 
DETECTOR CURRENT) TO SHUNT TO CHNEL 11: OVERPOWER TRIPS AND STOP DISABLED, LOGIC BECOMES 2/3 AD 1/3 2/3 ON REMAINI CHANNELS 

SUMMING AMP TO LEVEL AMP TO ANALOG DROPPED ROD STOPS, NONE RESPECTIVELY ON REMAINING CHANNELS 
OUTPUTS LAG AP, B/S AMPS FOR P-i, P-8, REOUIRED FOR P-i, P-8 
OVERPOWER TRIPS AND ROD STOPS, NEGATIVE 
RATE SIGNAL MAY CAUSE DROPPED ROD STOP 

4.2.02.1 NE 1207A SHUNT OPEN (SAME AS 4.2.1.2) (SAME AS 4.2.1.1) (SAE AS (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) 
4.2.02.2 NE 1207A SHUNT SHORT (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SA AS 4.?-1.1) (SANE AS 4.2.1.1) (SAE AS 4.2.1.1) 
4.2.03.1 NE 1207B SIGNAL HIGH (SAE AS 4.2.1.1) HIGH RATE SIGNAL MY (SM AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) CHANNEL BM HIGH SUR (SAME AS 4.2.1.1) ALSO CONNECTS TO 

DETECTOR ALSO RESULT TO N-1204 WIDE RANGE AMP TRIP MAY OCCUR IF P-i IS ON K-1204 INTERMEDIATE RANGE CHANNEL 
4.2.03.2 NE 1207B SIGNAL LOW (SAME AS 4.2.1.2) LOW RATE SIGNAL MAY (SAME AS 4.2.1.1) (SAME AS 4.2.1.2) (SA AS 4.&.1.2) CHANNEL II HIGH SUR (SAME AS 4.2.1.2) 

DETECTOR ALSO RESULT TO N-1204 WIDE RANGE AMP DISABLED, LOGIC BECOMES 1/1 ON OTHER 

4.2.04.2 NE 1207B SHUNT SHORT -(S AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SANE AS 4.2.1.1) (SAM AS 4.2.1.1) 
4.2.05.1 NE 1207A&B HIGH VOLTS HIGH (SAE AS 4.2.1.1) (SAE As 4.&1.1) (SAME AS 4.2.1.i) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) 

VOLTAGE SUPL 
4.2.05.2 NE 1207A&B HIGH VOLTS ZERO (SAME AS 2AME AS 4.2.1.1) (SAE AS 4.2.1.2) (SAME AS 4.2.1.2), (SAE AS 4.2.1.2) 

VOLTAGE SUPL 
4.2.06.1 SUMMING AMP II OPEN (SAME AS 4.2.1.2) (SAME AS 4.2.1.1) (SAME AS 4.2-1.2) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2)
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4.2.06.2 SUMMING AMP II SHORT (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) 
4.2,07.1 LEVEL AMP II INPUT OPEN LOW CHANNEL II FLUX SIGNAL TO ANALOS (SAME AS 4.2,1.1) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) 

OUTPUTS LAG AMP, B/S AMPS FOR P-7, P-8, 
OVERPOWER TRIPS AND ROD STOPS 

4.2.07.2 LEVEL AMP II INPUT SHORT (SANE AS 4.2.7.1) LOOP CURRENT MAY (SANE AS 4.2.1.1) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) CHANNEL II HIGH SUR (SAME AS 4.2.1.2) 
INCREASE AND RESULT IN HIGH RATE SIGNAL TRIP MAY OCCUR IF P-7 IS ON 
TO ROD CONTROL VIA I/N-48A AND 
DIFFERENTIATOR 

4.2,07.3 LEVEL AMP II OUTPUT HIGH HIGH CHANNEL II FLUX SIGNAL TO ANALOG (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) 
OUTPUTS LAS AMP, B/S AMPS FOR P-7, P-8, 
OVERPOWER TRIPS AND ROD STOPS 

4.2.07.4 LEVEL AMP II OUTPUT LOW (SAME AS 4.2.7.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) 
4.2.07.5 LEVEL AMP II TEST (SAME AS 4.2.7.1) ANNUNCIATION (NA-1200-1) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) TEST/CALIBRATE SWITCH 
4.2.08.1 Ni-42A INPUT OPEN LOSS OF % FP INDICATION FOR NE-1207 CONTROL ROOM INDICATION NONE REQUIRED NONE 
4.2.08.2 NI-42A INPUT SHDRT (SAME AS 4.2.7.1) (SANE AS 4.2.1.1) (SAME AS 4.2.1.2) (SAYE AS 4.2.1.2) (SAME AS 4.2.1.2) DRAWER INDICATOR, 

BOUNDS SHORT IN INPUT OF ANY OTHER 
CHANNEL II DEVICES ON LEVEL AMP OUTPUT 

4.2.09.1 NC-42P TRIPPED CHANNEL II LOW-RANGE OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF LOW RANGE SELECTED, CHANNEL II 0-10% POWER RANGE OVERPOWER BISTABLE Am 
SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON 
NCS-1200-1 REMAINING CHANNELS. IF MID OR HI RANGE, 

NO EFFECT 
4.2.09.2 NC-42P UNTRIPPED LOSS OF CAPABILITY TO TRIP CH II PERIODIC TESTING IF LOW RANGE SELECTED, IF LOW RANGE SELECTED, CHANNEL II 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN LOW RANGE MID OR HI RANGE, NONE REMAINING CHANNELS. IF MID OR HI RANGE, 

REQUIRED NO EFFECT 
4.2.10.1 NC-42J TRIPPED CHANNEL II MID-RANGE OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF MID RANGE SELECTED, CHANNEL II 10-70% POWER RANGE OVERPOWER BISTABLE 

SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANNELS. IF LOW OR HI RANGE, 

NO EFFECT 
4.2.10.2 NC-42J UNTRIPPED LOSS OF CAPABILITY TO TRIP CH II PERIODIC TESTING IF MID RANGE SELECTED, IF MID RANGE SELECTED, CHANNEL II 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN MID RANGE LOW OR HI RANGE, NONE REMAINING CHANNELS. IF LOW OR HI RANGE, 

REQUIRED NO EFFECT 
4.2.11.1 NC-42R TRIPPED CHANNEL II HI-RANGE OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF HI RANGE SELECTED, CHANNEL II 70-120% POWER RANGE OVERPWER BISTALE 

SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANNELS. IF LOW OR MID 

RANGE, NO EFFECT 
4.2.11.2 NC-42R UNTRIPPED LOSS OF CAPABILITY TO TRIP CH II PERIODIC TESTING IF HI RANGE SELECTED, IF HI RANGE SELECTED, CHANNEL II 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN HI RANGE LOW OR MID RANGE, NONE REMAINING CHANNELS. IF LOW OR MID 

REQUIRED RANGE, NO EFFECT 
4.2.12.1 NC-42M TRIPPED CHANNEL II P-7 RELAYS ACTUATED IN ANNUNCIATION REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-7 BISTABLE AMP 

COINCIDENTOR P-7 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.2.12.2 NC-42M UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CH II P-7 PERIODIC TEST REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

RELAYS IN COINCIDENTOR P-7 SUR SCRAM CUT-IN FUNCTIONS REMAIN UNAFFECTED 
4.2.13.1 NC-42N TRIPPED CHANNEL I P-B RELAYS ACTUATED IN ANNUNCIATION REDUNDANT CHANNELS FOR P-8 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-8 BISTABLE AMP 

COINCIDENtOR P-8 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.2.13.2 NC-42N UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CH II P-8 PERIODIC TESTING NONE REQUIRED P-8 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

RELAYS IN COINCIDENTOR FUNCTIONS REMAIN UNAFFECTED
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4.2.14.1 NC-42K BISTABLE TRIPPED CHANNEL II DROPPED ROD STOP TO ANNUNCIATION NONE REQUIRED ROD STOP 
COINCIDENTOR 

4.2.14.2 NC-42K BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL II PERIODIC TEST REDUNDANT CHANNELS CHANNEL II DROPPED ROD STOP DISABLED, 
DROPPED ROD STOP RELAYS IN COINCIDENTOR LOGIC BECOMES 1/3 ON REMAINING CHANNELS 

4.2.15.1 N 1207 LOW VOLTS HIGH (SAME AS 4.2.7.3) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) 
VOLTAGE SUPL 

4.2.15.2 N 1207 LOW VOLTS ZERO LOSS OF POWER TO CHANNEL II OVERPOWER, ANNUNCIATION (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) (SAME AS 4.2.1.1) 
VOLTABE SUPL P-7, P-8 AND ROD STOP BISTABLES.  

4.2.16.1 NC-42PJRTA1 & TRIPPED CHANNEL II OVERPOWER TRIP SIGNAL IN AINJNCIATION (NCS-1200-6) NONE REQUIRED CHANNEL II OVERPOWER TRIPPED, LOGIC 
NC-42PJRTB1 COINCIDENTOR BECOMES 1/3 ON REMAINING CHANNELS 

4.2.16.2 NC-42PJRTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OVERPOWER DISABLED, LOGIC 
NC-42PJRTB1 OVERPOWER TRIP IN COINCIDENTOR BECOMES 2/3 ON REMAINING CHANNELS 

4.2.17.1 NC-42MTAI & TRIPPED CHANNEL II P-7 ACTUATION SIGNAL IN (SAME AS 4.2.12.1) (SAME AS 4.2.12.1) (SAME AS 4.2.12.1) P-7 RELAYS 
NC-42MTBI COINCIDENTOR 

4.2.17.2 NC-42MTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II P-7 (SAME AS 4.2.12.2) (SAME AS 4.2.12.2) (GAME AS 4.2.12.2) 
NC-42MTBI ACTUATION IN COINCIDENTOR 

4.2.18.1 NC-42NTAl & TRIPPED CHANNEL II P-8 ACTUATION SIGNAL IN (SAME AS 4.2.13. 1) (SAME AS 4.2.13. 1) (SAME AS 4.2.13.1) P-8 RELAYS 
NC-42NTBI COINCIDENTOR 

4.2.18.2 NC-42NTA1 & UNTRIPPED LOES OF CAPABILITY FOR CHANEL 11 P-8 (SAME AS 4.2.13.2) (SAME AS 4.2.13.2) (SAME AS 4.2.13.2) 
NC-42NTB1 ACTUATION IN COINCIDENTOR 

4.2.19.1 NC-42PJRXAI&2 & TRIPPED CHANNEL II OVERPOWER TRIP IN (SAME AS 4.2.16.1) (SAME AS 4.2.16.1) (SAME AS 4.2.16.1) BOTH OVERPOWER SCRAM COGNCIDENTOR A & B 

NC-42PJRXBi&2 COINCIDENTOR RELAYS MUST TRIP FOR CHANNEL TRIP TO 
OCCUR 

4.2.19.2 NC-42PJRXIA1&2 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II (SAME AS 4.2.16.2) (SAME AS 4.2.16.2) (SAME AS 4.2.16.2) 
NC-42PJRXBi&2 OVERPOWER TRIP IN COINCIDENTOR 

4.2.20.1 NC-42MXA & TRIPPED CHANNEL II P-7 TRIP IN COINCIDENTOR (SAME AS 4.2.17.1) (SAME AS 4.2.17.1) (SAME AS 4.2.17.1) BOTH P-7 COINCIDENTOR A & B RELAYS MUST 

NC-42MXB TRIP FOR CHANNEL TRIP TO OCCUR 

4.2.20.2 NC-42MiA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II P-7 (SAME AS 4.2.17.2) (SAME AS 4.2.17.2) (SAME AS 4.2.17.2) 
NC-42MXB ACTUATION IN COINCIDENTOR 

4.2.21.1 NC-42NXA & TRIPPED CHANNEL II P-8 TRIP IN COINCIDENTOR (SAME AS 4.2.18.1) (SAME AS 4.2.18.1) (SAME AS 4.2.18.1) BOTH P-8 COINCIDENTOR RELAYS A & B MUST 

NC-42NXB TRIP FOR CHANNEL TRIP TO OCCUR 

4.2.21.2 NC-42NIA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II P-8 (SAME AS 4.2.18.2) (SAME AS 4.2.18.2) (SAME AS 4.2.18.2) 
NC-42NXB ACTUATION IN COINCIDENTOR 

4.2.22.1 NC-42KXA & TRIPPED CHANNEL II DROPPED ROD STOP IN ANNUNCIATION NONE REQUIRED ROD STOP BOTH DROPPED ROD STOP A & B RELAYS MUST 
NC-42KXB COINCIDENTOR TRIP FOR CHANNEL TRIP TO OCCUR 

4.2.22.2 NC-42KIA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II PERIODIC TEST REDUNDANT CHANNELS CHANNEL II DROPPED ROD STOP DISABLED, 
NC-42KXB DROPPED ROD STOP IN COINCIDENTOR LOGIC BECOMES 1/3 ON REMAINING CHANNELS 

4.2.23.1 RES SLIPL II VOLTS ZERO OR LOSS OF POWER TO CHANNE II (N-1204 AND CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL II OVERPOWER TRIPPED, DROPPED P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 

(NIS) GROUNDED N-1207) HIGH, LOW AND AUX VOLTAGE ANNUNCIATION OVERPOWER TRIPS,- ROD STOP DISABLED, LOGIC BECOMES 1/3 ON 1/3 ON REMAINING CHANNELS 
SUPPLIES AND BISTABLES REDUNDANT CHANNELS FOR REMAININB CHANNELS. REACTOR SCRAM ON 

P-7, P-8 AND DROPPED ROD CHANNEL II HIGH SUR IF P-7 IS ON 
STOP 

4.3.01.1 NE 1206A SIGNAL HIGH HIGH SUECHANNEL FLUX SIGNAL (LOOP CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL III OVERPOWER TRIPPED, LOGIC P-7 DEFEAT AND P-B DEFEAT LOGIC BECOME 

DETECTOR CURRENT) TO SHUNT TO CHANNEL III: ANNUNCIATION, PERIODIC TESTING OVERPOWER TRIPS, BECOMES 1/3 ON REMAINING CHANNELS. 1/3 ON REMAINING CHANNELS 
SUMMING AMP TO LEVEL AMP ANALOG OUTPUTS REDUNDANT CHANNELS FOR CHANNEL III DROPPED ROD STOP DISABLED, 
LAG AMP, B/S AMPS FOR P-7, P-8, P-7, P-8, DROPPED ROD LOGIC BECOMES 1/3 ON REMAININS CHANNELS 
OVERPOWER TRIPS AND ROD STOPS. HIGH RATE STOP 
SIGNAL MAY ALSO BE SENT TO ROD CONTROL 
VIA I/N-48A AND DIFFERENTIATER
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4.3.01.2 NE 1206A SIGNAL LOW LOW SUBCHANNEL FLUX SIGNAL (LOOP (SAME AS 4.3.1.1) REDUNDANT CHANNELS FOR CHANNEL III OVERPOWER AND DROPPED ROD P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 
DETECTOR CURRENT) TO SHUNT TO CHANNEL III: OVERPOWER TRIPS ARE STOP DISABLED, LOGIC BECOMES 2/3 AND 1/3 2/3 ON REMAINING CHIANNELS 

SUMMING AMP TO LEVEL AMP TO ANALOG DROPPED ROD STOP, NONE RESPECTIVELY ON REMAINING CHANNELS 
OJTPUTS LAB AMP, B/S AMPS FOR P-7, P-8,. REQUIRED FOR P-7, P-8 
OVERPOWER TRIPS, AND ROD STOPS.  
NEGATIVE RATE SIGNAL MAY CAUSE DROPPED 
ROD ROD STED 

4.3.02.1 NE 1M20 SHUNT OPEN (SME AS 4.3.1.2) (SAME AS 4.3.1.1) (SAME AS 4.3.1.2) (SAYE AS 4.3.1.2) (SAME AS 4.3.1.2) 
4.3.02.2 NE 1206A SHUNT SHORT (SANE AS 4.3.1.1) (SANE AS 4. 3. 1. 1) (SANE AS 4.3. 1. 1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.1) 

4.3.03.1 NE 120 B SIGNAL HIGH (SAME AS 4.3.1.1) (SAME AS 4.3.1.1) * (SANE AS 4.3.1.) (SAME AS 4.3.1.1) (SANE AS 4.3.1.1) 

4.3.03.2 NE 1206B SIGNAL LOW (SANE AS 4.3.1.2) (SANE AS 4.3.1.1) (SANE AB 4.3.1.2) (SPNE AS 4.3.1.2) (SAME AS 4.3.1.2) 
4.3.04.1 NE 1206B SHUNT OPEN (SAME AS 4.3.1.2) (SANE AS 4.3.1.1) (SAME AS 4.3.1.2) (SANE AS 4.3.1.2). (SAME AS 4.3.1.2) 
4.3.04.2 NE 1206B SHUNT SHORT (SANE AS 4.3. 1. 1) (SANE AS 4.3.1.1) (SANE AS 4. 3. 1. 1) (SANE AS 4.3. 1. 1) (SAME AS 4.3.1.1) 

4.3.05.1 NE 1206.&B HIGH VOLTS HIGH (SAME AS 4.3.1.1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.1) 
VOLTAGE SUPL 

4.3.05.2 NE 1205A&B HIGH VOLTS ZERO (SAME AS 4.3.1.2) (SAYE AS 4.3.1.1) (SANE AS 4.3.1.2) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) 
VOLTAGE SUPL 

4.3.06.1 SUVING AMP III OPEN (SANE AS 4.3.1.2) (SANE AS 4.3.1.1) (SANE AS 4.3.1.2) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) 

4.3.06.2 SUMING AMP III SHORT (SANE AS 4.3.1.1) (SANE AS 4.3.1.1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.1) (SAME AS 4.3.1.1) 

4.3.07.1 LEVEL AMP III INPUT OPEN LOW CHANNEL III FLUX SIGNAL TO ANALOG (SAME AS 4.3.1.1) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) 
OUTPUTS, LAB AMP, B/S AMPS FOR P-7, P-8, 
GOERPOWER TRIPS AND ROD STOPS 

4.3.07.2 LEVEL AMP III INPUT SHORT (SAME AS 4.3.7.1) LOOP CURRENT MAY (SME AS 4.3.1.1) (SAE AS 4.3.1.2) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) 
INCREASE AND RESULT IN HIGH RATE SIGNAL 
TO ROD CONTROL IIN-48A AND 
DIFFERENTIATOR 

4.3.07.3 LEVEL AMP III OUTPUT HIGH HIGH CHANNEL III FLUX SIGNAL TO ANALOG (SAME AS 4.3.1.1) (SAME AS 4.3.1.1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.1) 
OUTPUTS, LAB AMP, B/S AMPS FOR P-7, P-8, 
OVERPOWER TRIPS AND ROD STOPS 

4.3.07.4 LEVEL AMP III OUTPUT LOW (SANE AS 4.3.7.1) (SAME AS 4.3.1.1) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) (SAKE AS 4.3.1.2) 
4.3.07.5 LEVEL AMP III TEST (SAE AS 4.3.7.1) ANNUNCIATION (NA-1200-1) (SANE AS 4.3.1.2) (SANE AS 4.3.1.2) (SAME AS 4.3.1.2) TEST/CALIBRATE SWITCH 
4.3.08.1 NI 43A INPUT OPEN LOSS OF % FP INDICATION FOR NE-1206 CONTROL ROOM INDICATION NONE REQUIRED NONE 
4.3.08.2 NI 43A INPUT SHORT (SAME AS 4.3.7.1) (SANE AS 4.3.1.1) (SAME AS 4.3.1.2) (SAME AS 4.3.1.2) (SANE AS 4.3.1.2) DRAWER INDICATOR, 

BOUNDS SHORT IN INPUT OF ANY OTHER 
CHANNEL III DEVICES ON LEVEL AMP OUTPUT 

4.3.09.1 NC-43P BISTABLE TRIPPED CHANNEL III LOW-RANGE OVERPDWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF LOW RANGE SELECTED, CHANNEL III 0-10% POWER RANGE OVERPOWER BISTABLE AM 
SIGNAL TO CGINCIDENTOR VIA. RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON 
NCS-1200-1 REMAINING CHANNELS. IF MID OR HI RANGE, 

NO EFFECT 

4.3.09.2 NC-43P BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH III PERIODIC TESTING IF LOW RANGE SELECTED, IF LOW RANGE SELECTED, CHANNEL III 
OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN LOW RANGE. MID OR HI RANGE, NONE REMAINING CHANNELS. IF MID OR HI RANGE, 

REQUIRED . NO EFFECT 
4.3.10.1 NC-43J BISTABLE TRIPPED CHANNEL III MID-RANBE OVERPOWER TRIP* ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF MID RANGE SELECTED, CHANNEL III 10-70% POWER RANGE OVERPOWER BISTABLE 

SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAININS CHANNELS. IF LOW OR HI RANGE, 

NO EFFECT 
4.3.10.2 NC-43J BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH III PERIODIC TESTING IF MID RANGE SELECTED, IF MID RANGE SELECTED, CHANNEL III 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN MID RANGE LOW OR HI RANGE, NONE REMAINING CHANNELS. IF LOW OR HI RANGE, 

REQUIRED NO EFFECT



Page No. 7 
021/89 

RETOR PROTECT IT SINGLE FAILURE ANAL SS 
SAN ON0FRE UNIT I 

TALE 4: NIS SCRAMS AND PERISSIVES 

LOCAL EFFECTS AND METHOD OF INERENT COMPENSATINS 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMNARNS 

4.3.11.1 NC-43R BISTABLE TRIPPED CHANNEL III HI-PAN6E OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF PI RANGE SELECTED, CHANNEL III 70-120% POWER RANE OVERPOWER BISTABLE 
SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAININS CHANNELS. IF LOW OR MID 

RANGE, NO EFFECT 
4.3.11.2 NC-43R BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CH III PERIODIC TESTING IF hI RANGE SELECTED, IF HI RANGE SELECTED,.CHANNEL III 

OVERPOWER RELAYS IN COINCIDENTOR WN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN HI RANGE LOW OR MID RANGEf NONE REMAINING CHANNELS. IF LOW OR MID 

REQUIRED RANGE, NO EFFECT 
4.3.12.1 NC-43M BISTABLiE TRIPPED CHANNEL III P-7 RELAY IN COINCIDENTOR ANNUXCIATION. REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-7 BISTABLE AMP 

ACTUATED P-7 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.3.12.2 NC-43M BISTALBE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CH III P-7 PERIODIC TESTING REDUNDANT CHANNES FOR P-7 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

RELAYS IN COINCIDENTOR P-7 SUR SCRAM CUT-IN FUNCTIONS REMAIN UNAFFECTED 
4.3.3.1 NC-43N BISTABLE TRIPPED CHANNE iII P-8 RELAY IN COINCIDENTOR ANNUNCIATION REDUNDANT CHANNELS FOR P-8 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P- BISTABLE AMP 

ACTUATED P-8 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.3.13.2 NC-43N BISTABLE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CH III P-8 PERIODIC TESTING NONE REQUIRED P-8 DEFEAT LOGIC BECOMES 1/3, ALL SCRM 

RELAYS IN CGINCIDENTOR FUNCTIONS REMAIN UNAFFECTED 
4.3.14.1 NC-43K BISTABLE TRIPPED CHANNEL III DROPPED RUD STOP SIGNAL TO ANNUNCIATION NONE REQUIRED ROD STOP 

COINCIDENTOR 
4.3.14.2 NC-43K BISTABLE UNTRIPPED LOSS OF CAPAILITY TO TRIP CHANNEL III PERIODIC TEST REDUNDANT CHANNELS, CHMANEL !II DROPPED ROD STOP DISABLED, 

DROPPED RD STOP RELAYS INCOINCIDENTOR LOGIC 1/3 ON REMAINING CHMNELS 
4.3.15.1 N 1206 LOW VOLTS HIGH (SAME AS 4.3.7.3) (SAME AS 4.3.1.1) (SAE AS 4.3.1.1) (SAME AS 4.3.1.1) (SAME AS 4.3.1.1) 

VLTAGE SUPL .  
4.3.15.2 N 1206 LOW VOLTS ZERO LOSS OF POWER TO CHANNEL III OVERPOWER, ANNUNCIATION (SAME AS 4.3.1.1) (SAME AS 4.3.1.1) (SAME AS A.3.1.1) 

VOLTAGE SUPL P-7, P-8 AND ROD STOP BISTABLES.  
4.3.16.1 NC-43PJRTA1 & TRIPPED CHANNEL III OVERPOWER TRIP SIGNAL IN ANNUNCIATION' (NCS-1200-6) NONE REQUIRED CHANNEL III OVERPOWER TRIPPED, LOGIC 

NC-43PJRTB1 COINCIDENTOR BECOMES 1/3 ON REMAININS CHANNELS 
4.3. 16.2 NC-43PJRTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III PERIODIC TESTING REDUNDANT CHANNELS CHANNEL III OVERPOWER DISABLED, LOGIC 

NC-43PJRTBI OVERPOWER TRIP IN COINCIDENTOR BECOMES 2/3 ON REMAINING CHANNELS 
4.3.17.1 NC-43MTA1 & TRIPPED CHANNEL III P-7 ACTUATION SIGNAL IN (SAME AS 4.3.12.1) (SAME AS 4.3.12.1) (SAME AS 4.3.12.1) P-7 RELAYS 

NC-43MTB1. COINCIDENTOR 
4.3.17.2 NC-43MTAI & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III P-7 (SAME AS 4.3.12.2) (SANE AS 4.3. 12.2) (SAME AS 4.3.12.2) 

NC-43MTB1 ACTUATION IN COINCIDENTOR 
4.3.18.1 NC-43NTA1 & TR PPED CHANNEL III P-8 ACTUATION SIGNAL IN (SAME AS 4.3.13.1) (SAME AS 4.3.13. 1) (SAME AS 4.3.13.1) P-8 RELAYS 

NC-43NTB1 COINCIDENTOR 
4.3.18.2 NC-43NTAI & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III P-8 (SAME AS 4.3.13.2) (SAME AS 4.3.13.2) (SAME AS 4.3.13.2) 

NC-43NTB1 ACTUATION IN COINCIDENTOR 
4.3.19.1 NC-43PJRXAI&2 & TRIPPED CHANNEL III OVERPOWER TRIP IN (SAME AS 4.3.16.1) (SAME AS 4.3.16.1) (SAME AS 4.3.16.1) BOTH OVERPOWER SCRAM COINCIDENTOR A & B 

NC-43PJRXBi&2 COINCIDENTOR RELAYS MUST TRIP FOR CHANNEL TRIP TO 
OCCUR 

4.3.19.2 NC-43PJRXA1&2 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III (SAME AS 4.3.16.2) (SAME AS 4.3.16.2) (SME AS 4.3.16.2) 
NC-43PJRXBI&2 OVERPOWER TRIP IN COINCIDENTOR 

4.3.20.1 NC-43MXA & TRIPPED CHANNEL III P-7 TRIP IN COINCIDENTOR (SAME AS 4.3.17.1) (SAME AS 4.3.17.1) (SAME AS 4.3.17.1) BOTH P-7 COINCIDENTOR A & B RELAYS MUST 
NC-43MXB TRIP FOR CHANNEL TRIP TO OCCUR 

4.3.20.2 NC-43MXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III P-7 (SME AS 4.3.17.2) (SAME AS 4.3.17.2) (SAME AS 4.3.17.2) 
NC-43MXB ACTUATION IN COINCIDENTOR 

4.3.21.1 NC-43NXA& TRIPPED CHANNEL III P-8 TRIP IN COINCIDENTOR (SAME AS 4.3.18.1) (SAME AS 4.3.18.1) (SAME AS 4.3.18.1) BOTH P-8 CGINCIDENTOR A & B RELAYS MUST 
NC-43NXB TRIP FOR CHANNE TO CR 

4.3.21.2 NC-43NXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III P-8 (SAME AS 4.3.18.2) (SAME AS 4.3.18.2) (SAME AS 4.3.18.2) (SAME AS 4.3.18.2) 
NC-43NXB ACTUATION IN COINCIDENTOR
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4.3.22.1 NC-43KXA & TRIPPED C-AMKE III DROPPED ROD STOP IN ANNUNCIATION NONE REGUIRED ROD STOP BOTH DROPPED ROD STOP A B RELAYS MUST 
NC-43KXB COINCIDENTOR TRIP FOR CHNE TRIP T OCURR 

4.3.22.2 NC-43KXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL III PERIODIC TEST REDUNDANT CHANNELS CNNEL III DROPPED ROD STOP DISABLED, 
NC-43KXB DROPPED ROD STOP IN COINCIDENTOR LOGIC BECOMES 1/3 ON REMAINING CHANNELS 

4.3.23.1 RES SUPL III VOLTS ZERO OR LOSS OF POWER TO CHNE III (N-1208) CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL III OVERPOWER TRIPPED, LOGIC P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 
(NIS) GROUNDED HIGH AND LOW VOLTAGE SUPPLIES. ANUNCIATION OVERPOWER TRIPS, BECOS 1/3 ON REMAINING CHANNELS. 1/3 ON REAINING CHANNELS 

REDUNDANT CHANNELS FR CHANNEL III DROPPED ROD STOP DISABLED, 
P-7, P-8, DiOPPED ROD LOGIC BECOMIES 1/3 ON REMAAINING CHANNELS 
STOP 

4.4.01.1 NE 1208A SIGNAL HIGH HIGH SUBCHANNE FLUX SIGNAL (LOOP CNTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL IV OVERPOWER TRIPPED, LOGIC P-7DEFEAT AND P-B DEFEAT LOGIC BECOME 
4 UET) T.1 SUNT TO CHANEEL IV: ASU ONCIATION, PERIODIC TESTING OVERPOWER TRIPS BECOMES 113 ON REMAINING CHANNES. 1/3 ON REMAINING 
SUMMING AMP TO LEVEL AMP TO ANALOG REDUNDANT CHANNELS FOR CHA4N IV DROPPED ROD STOP DISABLED, 
DJTPUjTS, LAG AMP, B/S AWP FOR P-7, P-B, P-7, P-8. DROPPED ROD LOGIC BECOMES 1/34IN REMAINING CANNELS 
OVERP4WER TRIPS 1 ROD STOPS STop 

4.4.01.2 NE 120SA SIGNAL LOW LOW S&JBCHNNEL FLUX SIGNAL (LOOP (SAE PS 4.4.1.1) REDUNDANT CHANLS FOR CHaH V OVERPOWER AND DROPPED ROD P-7 DEFEAT AND P-B DEFEAT LOGIC BECOE 
CURRENT) TO SHUNT TO DQO~a IV: OVERPOWER TRIPS AND STop DISABLED0, LOGIC BECOMES 2/3 AND 1/3 2/3 ON REMAINING CHANNELS 
&1'MING AMP TO LEVEL AMP To ANALOG DROPPED ROD STOP, NONE RESPECTIVELY ON REMAINING CHANNELS 
OUTPUTS, LAG AMP, S/S AMPS FOR P-7, P-B; REQUIRED FOR P-7, P-B 
OVERPOWER TRIPS AND ROD STOPS. NEGATIVE 
RATE SIGNAL MAY CAUSE DROPPED ROD STOP 

4.4.02.1 NE 1208A SHUNT OPEN (SAME AS 4.4.1.2) (SAME AS 4.4.1.1) (SAE AS 4.4.1.2) (SANE AS 4.4.1.2) (SAME AS 4.4.1.2) 
4. 4.Or. 2 NE L208A SHUNT SHORT (SAME AS 4.4. 1. 1) (SAKE AS 4.4.1.1) (SAINE AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) 
4.4.03.1 NE 1208B SIGNAL HIGH (SANE AS 4. 4. 1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SANE AS 4.4.1.1) (SAMIE AS 4.4. 1. 1) 
4.4.03.2 NE 1208B SIGNAL LOW (SAME AS 4.4.1.2) (SAME AS 4.4.1.1) (SAME AS 4.4.1.2) (SANE AS 4.4.1.2) (SAMNE AS 4.4.1.2) 
4.4.04.1 NE 1208B SHUNT OPEN (SAME AS 4.4.1.2) (SAME AS 4-4.1.1) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2)-, 
4.4.04.2 NE 12085 SH[UNT SHORT (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SANE AS 4.4.1.1) (SAME AS 4.4. 1. 1) (SAME AS 4.4. 1.1)' 
4.4.05.1 NE 1208A33 HIGH VOLTS HIGH (SANE AS 4.4.1.1) (SAE AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SAM AS 4. 4.1. 1) 

VOLTAGE SUPL 
4.4.05.2 NE I2OGA&B HIGH VOLTS ZERO (SAME AS 4.4.1.2) (SAME AS 4.4.1.1) (SAME AS 4.4.1.2) (SAME AS 4.4. 1. 2) (SAME AS 4.4.1.2) 

VOLTAGE BURL 
4.4.06.1 SUMMING AMP IV OPEN (SA AS 4.4.1.2) (SA AS 4.4.1.1) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2) (SAME AS4.4.1.2) 
4.4.06.2 SUMMING AMP IV SHORT (SAME AS 4.4.1.1) (SAN AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) 
4.4.07.1 LEVEL AMP IV INPUT OPEN LOW CHANNEL IV FLUX SIGNAL TO ANAOG (SAME AS 4.4.1.1) (SAE AS 4.4.1.2) (SA ASA.4.1.2) (SAME AS 4.4.1.2) 

OUTPUTS, LA4 AMP, B/S AMPS FOR P-7, P-B, 
OVERPOWER TRIPS AND ROD STOPS 

4.4.07.2 LEVEL AMP IV INPUT SHORT (SAM AS 4.4.7.1) LOOP CURRENT MAY (SAME AS 4.4.1.1) (SANE AS 4.4.1.2) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2) 
INCREASE, RESULTING IN HIGH RATE SIGNAL 
TO ROD CONTROL VIA IIN-48A AND 
DIFFERENTIATOR 

4.4.07.3 LEVEL AM P I V OUTPUT HIGH HIGH CHANNEL IV FLUX SIGNAL TO ANALOG (SANE AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1i.1 
OUTPUTS, LAG AMP, B/S LAMPS FOR P-7, RD 
P-, OVERPOWER TRIPS WN ROD STOPS 

4.4.07.4 LEVEL AMP IV OUTPUT LOW (SAME AS 4.4.7.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2) (SAME AS 4.4.1.2) 
4.4.07.5 LEVEL AMP IV TEST (SAMNE AS 4.4.7.1) ANNUNCIATION (NA-1200-1) (SAME AS 4.4.1.2) (SAM'E AS 4.4.1.2) (SAME AS 4.4.1.2) TEST/CALIBRATE SWITCH 
4.4.08.1 NI 44A INPUT OPEN LOSS OF % FP INDICATION FOR NE-1208 CONTROL ROOM INDICATION NONE REQUIRED NONE 
4.4.08.2 NI 44A INPUT SHORT (SAME AS 4.4.7.1) (SAM AS 4.4.7. 1) (SAME AS 4.4.7. 1) (SAME AS 4.,4.7.1) (SAME AS 4.4.7.1) BOUNDS SHORT IN INPUT 

OF ANY OTHER CHANNEL IV DEVICES ON LEVEL 
AMP OUTPUT
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4.4.09.1 NC-44P BISTABLE TRIPPED CHANNEL IV LOW-RANBE OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF LOW RANGE SELECTED, CDNNEL IV 0-10% POWER RANGE OVERPOWER BISTABLE AM; 
SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON 
NCS-1200-1 REMAINING CHANNELS. IF MID 0R HI RANGE, 

NO EFFECT 
4.4.09.2 NC-44P BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANGE IV PERIODIC TESTING IF LOW RANGE SELECTED, IF LOW RANGE SELECTED, CMNNEL IV 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN LOW RANGE MID OR HI RANGE, NONE REMAINING CHNNELS. IF MID OR HI RANGE, 

REDIRED NO EFFECT 
4.4,10.1 NC-44J BISTABLE TRIPPED CHANNEL IV MID-RANBE OVERPOWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF MID RANGE SELECTED, CHANNEL IV 10-70% POWER RANGE OVERPOWER BISTABLE 

SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANNELS. IF LOW OR HI RANGE, 

NO EFFECT 
4.4.10.2 NC-44J BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL IV PERIODIC TESTING IF MID RANGE SELECTED, IF MID RANGE SELECTED, CHANNEL IV 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN MID RANGE LOW OR HI RANGE, NONE REMAINING CHANNELS. IF LOW OR HI RANGE, 

REQUIRED NO EFFECT 
4.4.11.1 NC-44R BISTABLE TRIPPED CHANEL IV HI-RANGE OVERPDWER TRIP ANNUNCIATION, PERIODIC TESTING NONE REQUIRED IF HI RANGE SELECTED, CHANNEL IV 70-120% POWER RANGE OVERPOWER BISTABLE 

SIGNAL TO COINCIDENTOR VIA RANGE SWITCH OVERPOWER TRIPPED, LOGIC BECOMES 1/3 ON AMP 
NCS-1200-1 REMAINING CHANELS. IF LOW OR MID 

RANGE, ND EFFECT 
4.4.11.2 NC-44R BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL IV PERIODIC TESTING IF HI RANGE SELECTED, IF HI RANGE SELECTED, CHANNEL IV 

OVERPOWER RELAYS IN COINCIDENTOR WHEN REDUNDANT CHANNELS. IF OVERPOWER DISABLED, LOGIC BECOMES 2/3 ON 
NCS-1200-1 IS IN HI RNGE LOW OR MID RANGE, NONE REMAINING CHANNELS. IF LOW OR MID 

REQUIRED RANGE, NO EFFECT 
4.4.12.1 NC-44M BISTABLE TRIPPED CHARNNEL IV P-7 RELAYS ACTUATED IN ANNUNCIATION REDUNDANT CHANNELS FOR P-7 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-7 BISTABLE AMP 

COINCIDENTOR P-7 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.4.12.2 NC-44M BISTABLE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CHANNEL IV PERIODIC TESTING REDUNDANT CHANNELS FOR P-7 DEFEAT-LOGIC BECOMES 1/3, ALL SCRAM 

P-7 RELAYS IN COINCIDENTOR P-7 SUR SCRAM CUT-IN FUNCTIONS REMAIN UNAFFECTED 
4.4.13.1 NC-44N BISTABLE TRIPPED CHANNEL IV P-8 RELAYS ACTUATED IN ANNUNCIATION REDUNDANT CHANNELS FOR P-8 DEFEAT LOGIC BECOMES 2/3, ALL SCRAM P-8 BISTPBLE AMP 

COINCIDENTOR P-8 DEFEAT FUNCTIONS REMAIN UNAFFECTED 
4.4.13.2 NC-44N BISTABLE UNTRIPPED LOSS OF CAPABILITY TO ACTUATE CHANNEL IV PERIODIC TESTING NONE REQUIRED P-8 DEFEAT LOGIC BECOMES 1/3, ALL SCRAM 

P-8 RELAYS IN COINCIDENTOR FUNCTIONS REMAIN UNAFFECTED 
4.4.14.1 NC-44fK BISTALE TRIPPED CHANNEL IV DROPPED ROD STOP SIGNAL TO ANNUNCIATION NONE REQUIRED ROD STOP 

COINCIDENTOR 
4.4.14.2 NC-44K BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL IV PERIODIC TEST REDUNDANT CHANNELS CHANNEL IV DROPPED ROD STOP DISABLED 

DROPPED ROD STOP RELAYS IN COINCIDENTOR LOGIC BECOMES 1/3 ON REMAINING CHANNELS 
4.4.15.1 N 1208 LOW VOLTS HIGH (SAME AS 4.4.7.3) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.1.1.1) (SAME AS 4.1.1.1) 

VOLTAGE SUPL 
4.4.15.2 N 1208 LOW VOLTS ZERO LOSS OF POWER TO CHANNEL IV OVERPOWER, ANNUNCIATION (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) (SAME AS 4.4.1.1) 

VOLTAGE SUPL P-7, P-8 AND ROD STOP BISTABLES.  
4.4.16.1 NC-44PJRTA1 & TRIPPED CHANNEL IV OVERPOWER TRIP SIGNAL IN ANNUNCIATION (NCS-1200-6) NONE REQUIRED CHANNEL IV OVERPOWER TRIPPED, LOGIC 

NC-44PJRTB1 COINCIDENTOR BECOMES 1/3 ON REMAINING CHANNELS 
4.4.16.2 NC-44PJRTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL IV PERIODIC TESTING REDUNDANT CHANNELS CHANNEL IV OVERPOWER DISABLED, LOGIC 

NC-44PJRTB1 OVERPOWER TRIP IN COINCIDENTDR BECOMES 2/3 ON REMAINING CHANNELS 
4.4.17.1 NC-44KTA1 & TRIPPED CHANNEL IV P-7 ACTUATION SIGNAL IN (SAME AS 4.4.12.1) (SAME AS 4.4.12.1) (SAME AS 4.4.12. 1) P-7 RELAYS 

NC-44MTB1 COINCIDENTOR 
4.4.17.2 NC-44MTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL IV P-7 (SAME AS 4.4.12.2) (SAME AS 4.4.12.2) (SAKE AS 4.4.12.2) 

NC-44MTBi ACTUATION IN CDINCIDENTOR
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4.4.18.1 NC-44NTA1 & TRIPPED CHANNEL IV P-8 ACTUATION SIGNAL IN (SANE AS 4.4.13.1) (SANE AS 4.4.13.1) (SANE AS 4.4.13.1) P-8 RELAYS 
NC-44NTB1 COINCIDENTOR 

4.4.18.2 NC-44NTA1 & UNTRIPPED CHANNEL IV P-8 ACTUATION SIGNAL IN (SAME AS 4.4.13.1) (SAME AS k.4.13.1) (SAME AS 4.4.13.1) 
NC-44NTB1 COINCIDENTDR 

4.4.19.1 NC-44PJRXA1&2 & TRIPPED CHANNEL IV OVERPOWER TRIP IN (SAME AS 4.4.16.1) (SANE AS 4.4.16. !SAME AS34.4.16.1) BOTH OVERPOWER SCRAM CINCIDENTOR A & B 
NC-44PJRXBi&2 COINCIDENTOR RELAYS MUST TRIP FOR CHANNEL TRIP TO 

OCCUR 
4.4.19.2 NC-44PJRXAl&2 & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL IV (SANE AS 4.4.16.2) (SANE AS 4.4.16.2) (SAME AS 4.4.16.2) 

NC-44PJRXBI&2 OVERPOWER TRIP IN COINCIDENTOR 
4.4.20.1 NC-44MMA & TRIPPED CHANNEL IV P-7 TRIP IN COINCIDENTOR (SAME AS 4.4.17.1) (SAKE AS 4.4.17.) (SANE AS 4.4.17.1) BOTH P-7 COINCIDENIOR A & B RELAYS MUST 

NC-44MXB TRIP FOR CNNEL TRIP TO OCCUR 
4.4.20.2 NC-44MXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL IV P-7 (SAME AS 4.4.17.2) (SAME AS 4.4.17.2 (SAME AS 4.4.17.2) 

NC-44MXB ACTUATION IN COINCIDENTOR 
4.4.21.1 NC-44NXA & TRIPPED CHANNEL IV P-8 TRIP IN COINCIDENTOR (SANE AS 4.4.18.1) (SAME AS 4.4.18.1) (SAME AS 4.4.18.1) BOTH P-8 COINCIDENTOR A & B RELAYS MUST 

NC-44NXB TRIP FOR CHANNEL.TRIP TO OCCUR 
4.4.21.2 NC-44NXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL IV P-8 (SAME AS 4.4.18.2) (SAME AS 4.4.18.2) (SAME AS 4.4.18.2) (SAME AS 4.4. 18.2) 

NC-44NXB ACTUATION IN COINCIDENTOR 
4.4.22.1 NC-44KXA & TRIPPED CHANNEL IV DROPPED ROD STOP IN ANNUNCIATION NONE REQUIRED ROD STOP BOTH DROPPED R0DSTOP A I B RELAYS MUST 

NC-44KXB COINCIDENTOR TRIP FOR CHANNEL ACTUATION TO OCCUR 
4.4.22.2 NC-44KXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANE IV PERIODIC TEST REDUNDANT CrNELS CHANNE IV DROPPED ROD STOP DISABLED, 

NC-44KXB DROPPED ROD STOP IN COINCIDENTOR LOGIC BECES 1/3 ON REMAINING CHANNELS 
4.4.23.1 REG SUPL IV VOLTS ZERO OR LOSS OF POWER TO CHANNEL IV (N-1208) CONTROL ROOM iNDICATION, , NONE REGUIRE FOR CHANNE IV OVERPOWER TRIPPED, LOGIC P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 

(NIS) GROUNDED HIGH AND LOW VOLTAGE SUPPLIES ANNUNCIATION OVERPOWR TRIPS, REDUNDANT BECOVES 1/3 ON REMAINING CHANNELS. 1/3 ON REMAINING CHANNELS 
CHANNELS FOR P-7, P-8, CHAE IV DROPPED ROD STOP DISABLED, 
DROPPED ROD STOP LOGIC BECOMES 1/3 ON REMAINING CHANNELS 

4.5.01.1 NY 1203 AUX VOLTS HIGH (SANE AS 4.1.3.1) CONTROL ROOM INDICATION, (SANE AS 4.1.3.1) (SANE AS 4.1.3.1) (SAME AS 4.1.3.1) 
POWER SUPPLY PERIODIC TESTING 

4.5.01.2 NY 1203 AUX VOLTS LOW (SAME AS 4.1.3.2) CONTROL ROOM INDICATION, (SAME AS 4.1.3.2) (SANE AG 4.1.3.2) (SAME AS 4.1.3.2) 
POWER SUPPLY PERIODIC TESTING 

4.5.02.1 NY 12038 WIDE INPUT OPEN (SAME AS 4.1.7.1) (SAME AS 4.1.1.1) (SA AS 4.1.1.2) (SAKE AS 4.1.1.2) (SAME AS 4.1.1.2) 
RANGE AMP 

4.5.02.2 NY 12038 WIDE INPUT SHORT LOW CHANNEL I LOG POWER AND RATE SIG S CONTROL ROM INDICATION, REDUNDANT CrROELS CHANNEL I HIGH SUR DISABLED, LOGIC HIGH SUR ROD STOP LOGIC BECOMES 1/1 ON 
RANGE AMP TO ANALOG OUTPUTS, RATE AMP, N-1201 HIGH PERIODIC TESTING BECOMES 1/1 ON REMAINING CHANNEL REMAINING CHANNEL.  

VOLTAGE PERMISSIVE, INDICATION. LOOP 
CURRENT MAY INCREASE TO LEVEL AMP I 

4.5.02.3 NY 1203B WIDE LOG OUTPUT HIGH HIGH CHANNEL I LOG POWER SIGNAL TO (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) RACTOR TRIP MAY O R (SANE AS 4.5.2.2) HIGH SUR ROD STOP MAY 
RANGE AMP RECORDER, RATE AMP, N-1201 HIGH VOLTAGE DURING FAILURE TRANSIENT IF P-7 IS ON OCCUR DURING FAILURE TRANSIENT IF P-7 I 

PERMISSIVE, INDICATION. HIGH RATE ON 
SIGNAL MAY OCCUR DURING FAILURE 
TRANSIENT 

4.5.02.4 NY 1203B WIDE LOG OUTPUT LOW (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) (SA AS 4.5.2.2) (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) 
RANGE AMP 

4.5.02.5 NY 12038 WIDE COUNTS OUTPUT HIGH HIGH CPS SIGNAL TO ANALOG OUTPUTS PERIODIC TEST NONE REQIRED NONE 
RANE AMP 

4.5.02.6 NY 1203B WIDE COUNTS OUTPUT LOW LOW CPS SIGNAL TO ANALOG OUTPUTS PERIODIC TEST NONE REQUIRED NONE 
RANGE AMP 

4.5.02.7 NY 12038 WIDE TEST (SAME AS 4.5.2.2) ANNUNCIATiON (NA-1200-1) (WE AS 4.5.2.2) (SANE AS 4.5.2.2) (SAME AS 4.5.2.2) TEST/CALIBRATE SWITCH 
RANGE AMP
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4.5.03.1 NI 35A (LOG) INPUT OPEN LOSS OF CHANNEL II INTERMEDIATE RANGE CONTROL ROOM INDICATION, NONE REQUIRED NONE DRAWER INDICATION 
POWER INDICATION PERIODIC TESTINS 

4.5.03.2 NI 35A (LOG) INPUT SHORT (SAME AS 4,5.2.2) (SAME AS 4,5.2.2) (SANE AS 4.5.2.2) (SANE AS 4.5.2.2) (SAME AS 4.5.2.2) 

4.5.04.1 RATE AMP I INPUT OPEN LOW CHANNEL I RATE SIGNAL TO INDICATION, CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANNEL I HIGH SUR DISABLED, LOGIC HIGH SUR ROD STOP LOGIC BECOMES 1/1 ON 
B/S AMPS FOR HIGH SUR TRIP AND ROD STOP BECOMES 1/1 ON REMAINING CHANNEL REMAINING CHANNEL 

4.5.04.2 RATE AMP I INPUT SHORT (SANE AS 4.5.2.2) (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) (SAME AS 4.5.2.2) 

4.5.04.3 PATE AMP I OUTPUT HIGH HISH CHANNEL I RATE SIGNAL TO CONTROL ROOM INDICATION, NONE REQUIRED HIGH SUR REACTOR TRIP IF P-7 IS ON HIGH SUR ROD STOP IF P-7 IS ON 
INDICATION, BIS AMPS FOR HIGH SUR TRIP ANNUNCIATION, PERIODIC TESTING 
AND ROD STOP 

4.5.04.4 RATE AMP I OUTPUT LOW LOW CHANNEL I RATE SIGNAL TO INDICATION, CONTROL ROOM INDICATION, REDUNDANT CHANNEL CHANNEL I HIGH SUR DISABLED, LOGIC CHANNEL I HIGH SUR ROD STOP DISABLED, 
B/S AMPS FOR HIGH SUR TRIP AND ROD STOP PERIODIC TESTING BECOMES 11 ON REMAINING CHANNEL LOGIC BECOMES 1/1 ON REMAININS CHANNEL 

4.5.06.1 NC-35F BISTABLE TRIPPED CHANNEL I HIGH SUR TRIP SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED HIGH SUR REACTOR TRIP IF P-7 IS ON 
COINCIDENTOR 

4.5.06.2 NC-35F BISTABLE UNTRIPPED LOSS OF CAPABILITY-TO TRIP CHANNEL I PERIODIC TESTING (SAME AS 4.5.4.4) (SAME AS 4.5.4.4) 
HIGH SUR RELAYS IN COINCIDENTOR 

4.5.07.1 N 1203 LOW VOLTS HIGH (SAME AS 4.5.2.3) (SAME AS 4.5.2.3) (SAME AS 4.5.2.3) (SAME AS 4.5.2.3) (SAME AS 4.5.2.3) 
VOLTA6E SUPL 

4.5.07.2 N 1203 LOW VOLTS ZERD LOSS OF POWER TO CHANNEL I (N-1203) HIGH ANNUNCIATION NONE REQUIRED HIGH SUR REACTOR TRIP IF P-7 IS ON HIGH SUR ROD STOP IF P-7 IS ON 
VOLTAGE SUPL SUR TRIP AND ROD STOP BISTABLES.  

4.5.08.1 NC-35FTAI & TRIPPED CHANNEL I HIGH SUR TRIP SISNAL IN (SAME AS 4.5.6.1) (SAME AS 4.5.6.1) (SAME AS 4.5.6.1) 
NC-3FTB1i COINCIDENTOR 

4.5.08.2 NC-35FTA1.& UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL I HIB6 PERIODIC TESTING (SAME AS 4.5.4.4) (SAME AS 4.5.4.4) 
NC-35FTB1 SUR TRIP IN COINCIDENTOR 

4.5.09.1 NC-35FXA & TRIPPED CHANNEL I HIGH SUR TRIP IN COINCIDENTOR (SAME AS 4.5.6.1) (SAME AS 4.5.6.1) (SAME AS 4.5.6.1) BOTH HIGH SUR SCRAM COINCIDENTOR A & B 

NC-35FXB RELAYS MUST TRIP FOR CHANNEL TRIP TO 
OCCUR 

4.5.09.2 NC-35FXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL I HIGH (SAME AS 4.5.6.2) (SAME AS 4.5.6.2) (SAME AS 4.5.6.2) 
NC-35XB SUR TRIP IN COINCIDENTOR 

4.6.01.1 NY 1204B AUX VOLTS HIGH (SAME AS 4.2.3.1) CONTROL ROOM INDICATION, (SAME AS 4.2.3.1) (SAME AS 4.2.3.1) (SAME AS 4.2.3.1) 
POWER SUPPLY PERIODIC TESTING 

4.6.01.2 NY 1204B AUX VOLTS HIGH (SAME AS 4.2.3.2) CONTROL ROOM INDICAITON, (SAME AS 4.2.3.2) (SAME AS 4.2.3.2) (SAME AS 4.2.3.2) 

POWER SUPPLY PERIODIC TESTING 
4.6.02.1 NY 1204B WIDE INPUT OPEN (SAME AS 4.3.7.1) (SAME AS 4.2. 1.1) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) (SAME AS 4.2.1.2) 

RANGE AMP 
4.6.02.2 NY 1204B WIDE INPUT SHORT LOW CHANNEL II LOS POWER SIGNAL TO CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL II HIGH SUR DISABLED, LOGIC HIGH SUR ROD STOP LOGIC BECOMES 1/1 ON 

RANGE AMP ANALOG OUTPUTS, RATE AMP, N-1202 HIGH PERIODIC TESTING BECOMES 1/1 ON REMAINING CHANNEL REMAINING CHANNEL.  
VOLTAGE PERMISSIVE, INDICATION. LOOP 
CURRENT MAY INCREASE TO LEVEL AMP II 

4.6.02.3 NY 1204B WIDE OUTPUT HIGH HIGH CHANNEL II LOG POWER SIGNAL TO (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) REACTOR TRIP NAY OCCUR HIGH SUR ROD STOP MAY OCCUR DURING 
RANGE AMP RECORDER, RATE AMP, N-1202 HIGH VOLTAGE DURING FAILURE TRANSIENT IF P-7 IS ON FAILURE TRANSIENT IF P-7 IS ON 

PERMISSIVE, INDICATION. HIGH RATE 
SIGNAL MAY OCCUR DURING FAILURE 
TRANSIENT 

4.6.02.4 NY 1204B WIDE OUTPUT LOW (SAME AS 4.6.2.2) (SAKE AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) 
RANGE AMP 

4.6.02.5 NY 1204B WIDE COUNTS OUTPUT HIGH HIGH CPS SISAL TO ANALOG OUTPUTS PERIODIC TEST NONE REQUIRED NONE 
RANGE AMP 

4.6.02.6 NY 1204B WIDE COUNTS OUTPUT LOW LOW CPS SIGNAL TO ANALOG OUTPUTS PERIODIC TEST NONE REQUIRED NONE 
RANGE AMP
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4.6.02.7 NY 12048 WIDE TEST (SAME AS 4.6.2.2) ANNUNCIATION (NA-1200-I) (SAME AS 4.6.2.2) (SAME kS 4.6.2.2) (SAME AS 4.6.2.2) TEST/CALIBRATE SWITCH 
RANGE AMP 

4.6.03.1 NI 36A (LOS) INPUT OPEN LOBS OF CHANEL II INTERMEDIATE RANGE CONTROL ROOM INDICATION, NONE REQUIRED NONE DRAWER INDICTION 
POWER INDICATION PERIODIC TESTING 

4.6.03.2,NI 36A (LOS) INPUT SHORT (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.22) (SAME AS 4.6.2.2) 
4.6.04.1 RATE AMP II INPUT OPEN LOW CHAN'EL I I RATE SIGNAL TO CONTROL ROOM INDICATION REDUNDANT CHANELS CHANNEL II HIGH SUR DISABLED, LOGIC HIGH SUR ROD'STOP LOGIC BECOMES 1/1 ON, 

INDICATION, B/S APS FOR HIGH SUR TRIP BECOMES 1/1 ON REMAINING CHANNEL REMAINING DPNEL 
AND ROD STOP 

4.6.04.2 RATE AMP II INPUT SHORT (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) (SAME AS 4.6.2.2) 
4.6.04.3 RATE AMP II OUTPUT HIGH HIGH CHANNEL I RATE SIGNAL TO CONTROL ROOM INDICATION, NONE REQUIRED HIGH SR REACTOR TRIP IF P-7 IS ON HIGH SUR ROD STOP IF P-7 IS ON 

INDICATION, 4/S APS FOR HIGH SUR TRIP ANNUNCIATION, PERIODIC TESTINI 
- 7 AND ROD STOP 

4.6.04.4 RATE AMP II OUTPUT LOW LOW CHANNEcL 11 RATE SIGNAL TO CONTROL 04 INDICATION, REDUNDANT CHANNEL CHANNE II HIGH SUR DISABLE, LOGIC CHAEL II HIGH SUIR ROD STOP DISAM, 
INDICATION, B/S AMPS FOR HIGH SFOR TRIP PERIODIC TESTING BECOMES 1/1 ON REMAINING CHANEL LOGIC BECOMES 1/1 ON REMAINING CHANNEL 
AND ROD STOP 

4.606. 1 NC-36F BISTABLE TRIPPED CHANNEL II HIGH StIR TRIP SIGNAL TO ANNUNCIATION, PERIODIC TESTING NONE REQUIRED HIGH SUIR REACTOR TRIP IF P-7 IS ON 
COINCIDENTOR 

4.6.06.2 NC-36F BISTABLE UNTRIPPED LOSS OF CAPABILITY TO TRIP CHANNEL 11 PERIODIC TESTING (SAME AS 4.6.4.4) (SANE AS 4.6.4.4) 
HIGH SUIR RELAYS IN COINCIDENTOR 

4.607.1 N 1204 LOW VOLTS HIGH (SAME AS 4.6.2.3) (SAME AS 4.6.2.3) (SAME AS 4.6.2.3) SE AS 4.6.2.3) (SAME AS 462.3) 
VOLTAGE SUPL 

4.6.07.2 N 1204 LOW VOLTS ZERO LOSS OF POWER TO CHMNEL II (N-1204) AJNCIATIDN NONE REQUIRED HIGH SUR REACTOR TRIP RELAY IS ON HIGH SUR ROD STOP IF P-7 ON 
VOLTAGE SUPL HIGH SUR TRIP AND ROD STOP BISTABLES.  

4.6.08.1 NC-36FTA1 I TRIPPED CHANNEL II HIGH SUR TRIP SIGNAL IN (SA AS 4.6.6.1) (SAME AS 4.6.6.1) (SAME AS 4.6. 1) 
NC-36FTB1 COINCIDENtOR 

4.6.08.2 NC-36FTA1 & UNTRIPPED LOSS OF CAPABILITY FOR CNNEL II HIGH PRIODIC TESTING (SAME AS 4.6.4.4) (SAME AS 4.6.4.4) 
NC-36FTB1 SUR TRIP IN COINCIDENTOR 

4.6.03. 1 IC-36FXA & TRIPPED CHANNEL 11 HIGH SUIR TRIP IN COINCIDENTOR (SAME AS 4.6.6. 1) (SAME AS 4.6.6.1) (SAME AS 4.6.6.1) BOTH HIGH StIR SCRAM COINCIDENTOR A I B 
NC-36FXB RELAYS MUST TRIP FOR CHANNEL TRIP TO 

OCCUR 
4.6.03.2 NC-36FXA & UNTRIPPED LOSS OF CAPABILITY FOR CHANNEL II HIGH (SAE AS 4.6.6.2) (SANE AS 4.6.6.2) (SANE AS 4.6.6.2) 

NC-36FXB SUR TRIP IN COINCIDENTOR 
4.7.01.1 PT 415 SINAL HIGH HIGHFIRST STAGE TURBINE PRESSURE TO CONTROL ROOM INDICATION, PC-45-X (WILL INTERRUPT REDUCED REDUNDANCY AGAINST HIGH SR TRIP P-7 AND P-8 DEFEATED UNTIL TURBINE 

P-7, P-8, INPUT BISTPBLES, ROD CONTROL PERIODIC TESTING CURRENT LOOP UPON TURBINE BYPASS (UN-M7, ALL SCRAM4 FUNCTIONS TRIPPED 
SYSTEM (T-REF) AND INDICATOR TRIP) FOR LW-7 DEFEAT REMAINOPERABLE AS REQUIRED 

4.7.01.2 PT 415 SIGNAL LOW LOW FIRST STAGE TURBINE PRESSURE TO P-7, CONTROL ROOM INDICATION, NIS CHANELS FOR P-7, P-B REDUCED REDUNDANCY FOR P-7, P-B DEFEAT, 
P-8 INPUT BISTABLES, ROD CONTROL SYSTEM PERIDJDIC TESTING DEFEAT, NONE REQUIRED FOR ALL SCRAM FUNCTIONS REMAIN OPERABLE AS 
(T-REF) AND INDICATOR UN-P7 DEFEAT REQUIRED 

4.7.02.1 GI 415 INPUT OPEN (SAME AS 4.7.1.2) CONTROL ROOM INDICATION (SAME AS 4.7.1.2) (SAME AS 4.7.1.2) IN PT-415 CUENT LOOP 
4.7.02.2 GI 415 INPUT SHORT LOSS OF FIRST STAGE PRESSURE INDICATION (SAME AS 4.7.1.2) NOE REQUIRED NONE 
4.7.03.1 PC 415-X1. ON (SAME AS 4.7.1.2) (SAME AS 4.7.1.2) (SIME AS 4.7.1,2) (SAME AS 4.7.1.2) ENERGIZED ON 2/3 LOW TURBINE AUTOSTOP 

OIL PRESSURE 
4.7,03.2 PC 415-XI OFF NO EFFECT. NORMAL POSITION DURING PERIODIC TESTING PT-415 (WILL PROVIDE LOW (SAE AS 4.7.1.1) 

TURBINE OPERATION SIGNAL) FOR U?4-P7 DEFEAT 
4.7.04.1 TC 415 INPUT OPEN (SAME AG 4.7.1.2) CONTROL ROOM INDICATION (SAME AS 4.7.1.2) (SAME AS 4.7.1. IN PT-415 CURRENT LOOP. PROVIDES T-REF 

SIGNAL TO ROD CONTROL SYSTEM 
4.7.04.2 TC 415 INPUT SHORT NO EFFECT CONTROL ROOM INDICATION. NONE REQUIRED NONE LOBS OF T-REF INPUT TO ROD CONTROL 

SYSTEM
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4.7.05.1 DC 415A TRIPPED LOW FIRST STAGE TURBINE PRESSURE ANNUNCIATION, PERIODIC TESTING NIS CHANNELS FOR UN-P7 (SAN AS 4.7.1.1) ON (AS-IS DURING POWER OPERATION) 
CONTACTS OPENED FOR AP4A, AP4C (P-7), DEFEAT, NONE REQUIRED FOR 
CLOSED FOR AP4B, AP4D (UN-P7). P-7 DEFEAT I 

4.7.05.2 DC 415A UNTRIPPED LOW FIRST STAGE TURBINE PRESSURE PERIODIC TESTING NIS CHAELS FOR P-7 REDUCED REDUNDANCY FOR P-7 DEFEAT, ALL OFF 
CONTACTS CLOSED FOR AP4A, AP4C (P-), DEFEAT, NONE REQUIRED FORSCRAM FUNCTIONS REAIN OPERABLE AS 
OPENED FOR AP41, AP4D (UN-P7) UN-P DEFEAT REQUIRED 

4.7.06.1 QC 415A- TRIPPED SAE AG 4.7.5.1) (SAE AS 4.7.5.1) (SA AS 4.7.5.1) (SANE AS 4.7.5.1) ENERGIZED (AS-IS DURING POWER OPERATION 
4.7.06.2 C 415A-X UNTRIPPED (SAME AS 4.7.5.2) (SAME AS 4.7.5.2) (SAME AS 4.7.5.8i (SE AS 4.7.5.2) DE-ENERBIZED 
4.7.07.1 9C 415C/D INPUT OPEN (SAME AS 4.7.1.2) CONTROL ROOM INDICATION (SAE AS 4.7.1.2) (SANE AS 4.7.1.2) IN PT-415 CURRENT LOOP 
4.7.07.2 DC 415C/ INPUT SHORT NO EFFECT PERIODIC TESTING NONE REQUIRED NONE 
4.7.08.1 QC 415E TRIPPED LOW FIRST STAGE PRESSURE CONTACTS OPENED ANNUINCIATiOIN, PERIODIC TESTING NONE REQUIRED P-8 DEFEATED, 1/3 LOW RCS FLOW TRIP ON (AS-IS DURING FULL POWER OPERATION) 

FOR AP1.A, AP7OC (P-7) REMAINS OPERABLE (CANNOT BE BYPASSED), 
ALL OTHER SCRAM FUNCTIONS REAIN 

OPERABLE AS REQUIRED 
4.7.08.2 DC 415E UNTRIPPED LOW FIRST STABE PRESSURE CONTACS CLOSED PERIODIC TESTING NIS CHANNELS FOR P-8 REDUCED REDUNDANCY FOR P-8 DEFEAT, ALL. OFF 

FOR AP14A, AP.1C (P-B) DEFEAT SCRAM FUNCTIONS REMAIN OPERABLE AS 
REQUIRED 

4.7.03.1 DC 415E-X TRIPPE (SANE AS 4.7.8.1) (SANE AS 4.7.8.1) (SAME AS 4.7.8.1) (SANE AS 4.7.8.1) ENERGIZED (A-IS.DURING POWER OPERAION 
4.7.09.2 DC 415E-X UNTRIPPED (SAME AS 4.7.8.2) (SAME AS 4.7.8.2) (SAME AS 4.7.8.2) (SAME PS 4.7.8.2) DE-ENERSIZED 
4.7,10.1 YE 415 VOLTS HIGH (SANE AS 4.7.1.1) (S AS 4.7.1.1) (SAE AS 4.7.1.1) (SANE AS 4.7.1.1) (SANE AS 4.7.1.1) 
4.7.10.2 YE 415 VOLTS ZERO, (SAME AS 4.7.1.21 (SA~E AS 4.7.1.2) (SAME AS 4.7.1.2) (SAME AS 4.7.1.2) 
4.7.11.1 AP4A ON ONE OF TO SETS OF CONTACTS ACTUATED FOR ANNNCIATION REDUNDANT RELAY (AP4C) REDUCED REDUNDANCY FOR P-7 DEFEAT, ALL 

P-i BYPASS OF NON-IS SCRAMS SCRAM FUNCTIONS REMAIN OPERABLE AS 
REQUIRED 

4.7.11.2 AP4A OFF LOSS OF CAPABILITY FOR P-7 BYPASS OF PERIODIC TESTING NONE REQUIRED P-7 DEFEATED, NON-NIS SCRM CANNOT BE UNi-P7 (HIGH SUR SCRAM PERMISSIVE) AND 
NON-NIB SCRAMS BYPASSED EXCEPT 1/3 LOW RCS FLOW (P-B) P-8 UNAFFECTED 

4.7.12.1 AP4B ON ONE OF TWO SETS OF CONTACTS ACTUATED FOR ANNUNCIATION REDUNDANT RELAY (AP4D) REDUCTED REDUNDANCY FOR UN-P7 DEFEAT, 
UN-P7 BYPASS OF HIGH SUR SCRAM ALL SCRAM FUNCTIONS REMAIN OPERABLE AS 

REQUIRED 
4. 7.12.2 AP48 OFF LOSS OF CAPABILITY FOR UN-P BYPASS OF PERIODIC TESTING NONE REQUIRED HIGH SUR CHANNELS REMAIN OPERABLE DURING 

HIGH SIR SCRAM POWER OPERATON, ALL OTHER TRIP 
FUNCTIONS REMAIN OPERABLE AS REQUIRED 

4.7.13.1 AP4C ON.. (SAME AS 4.7.11.1) (SAME AS 4.7.11.1) REDUNDANT RELAY (AP4A) (SANE AS 4.7.11.1) 
4.7.13.2 AP4C OFF (SAME AS 4.7.11.2) (SAME AS 4.7.11.2) (SAME AS 4.7.11.2) (SAME AS 4.7.11.2) 
4.7.14.1 AP4D ON (SANE AS 4.7.12.1) (SANE AS 4.7.12.1) REDUNDANT RELAY (AP4B) (SANE AS 4.7.12. 1) 
4.7.14.2 AP4D OFF (SAME AS 4.7.12.2) (SAME AS 4.7.12.2) (SAME AS 4.7.12.2) (SAME AS 4.7.12.2) 
4.7.15.1 APL0A ON ONE OF TWO SETS OF C ONTACTS ACTUATED FOR ANNUNCIATION REDUNDANT RELAY (AP P-C) REDUCED REDUNDLNCYFOR P-B DEFEAT, ALL 

P- BY PASS OF NON-IS SCDEFES SCRAM FUNCTIONS REMAIN OPERABLE AS 
REQUIRED 

4.7. 15.2 APO A OFF LOSS OF CAPABILITY FOR P-B BY PASS OF PERIODIC TEST NONE REQUIRED P-B DEFEATED, NON-IS SCRAMS CANNOT BE P-7 AND UN-P7 UNAFFECTED 
NONMIS SCRSE BYPASSED EXCEPT BY P

4.7.16. 1 APIOC ON (SAME AS 4.7.15.1) (SANE AS 4.7.15.1) REDUNDANT REAY (AP1) (SAE AS 4.7.15.1) 
4.7.16.2 AP40C OFF (SAME AS 4.7.15.2) (SAME AS 4.7.15.2) (SAME AS 4.7.15.2) (SAME AS 4.7.15.2) 
4.7.17.1 N 1215 INPUTS OPEN LOSS OF CHANNEL DEVIATION ALARM PERIODIC TESTING NONE REQUIRED NONE 

(CONPARATOR) CAPABILITY NO EFFECT ON MIS CPAS 
THEMSELVES 

4.7.17.2 N 1215 INPUTS SHORTED (SAME AS 4.7.17. 1) PERIODIC TESTING (SAME AS 4.7.17.1) (SA E AS 4.7.17.1) CH E FAILURE PRECLUDED BY ANALO 
(COMPARATOR) OUTPUT ISOLATORS
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4.7.17.3 N 1215 INPUT GROUNDED (SAME AS 4.7.17. 1) (SANE AS 4.7.17.1) (SAME AS 4.7.17. 1) (SAME AS 4.7.17. 1) (SAME AS 4.7.17.2) 
(COMPARATOR) 

4.7.18.1 NLR 1200-1 INPUT OPEN LOSS OF CHANNEL RECORDING CAPABILITY FOR CONTROL ROOM INDICATION NONE REOUIRED NONE .  
ONE CHANNEL, NO EFFECT ON NIS CHANNELS 

4.7.18.2 NLR 1200-1 INPUT SHORTED (SAME AS 4.7.18.1) (SAE AS 4.7.18.1) (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) ANALOG OUTPUT ISOLATORS PREVENT SHORT OF 
CHANNELS 

4.7.18.3 NLR 1200-1 INPUT GROUNDED (SANE AS 4.7.18.1) (SANE AS 4.7.18.1) (SAME AS 4.7.18.1) (SAKE AS 4.7.18.1) (SAME AS 4.7. 18.2) 
4.7.19.1 NLR 1201 INPUTS OPEN LOSS OF OVERPOWER RECORDING CAPABILITY, (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) 

NO EFFECT ON NIS CHANNELS 
4.7.19.2 NLR 1201 INPUTS SHORTED (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) (SAME AS 4.7.18.1) (SAME AS 4.7.18.2) 

4.7.19.3 NLR 1201 INPUTS GROUNDED (SAME AS 4.7.16.1) (SAME AS 4.7. 18. 1) (SANE AS 4.7. 18. 1) (SANE AS 4.7.18.1) (SAE AS 4.7.18.2) 

4.7.20.1 NCS 1200-1 INPUTS OPEN BISTABLE OUTPUT TO ONE CHANNEL OF ANNUNCIATION NONE REQUIRED AFFECTED CHANNEL TRIPPED, OVERPOWER ONE CHANNEL PER SWITCH DECK 

(MODE SWITCH) (ONE DECK) OVERPOWER COINCIDENTOR INTERRUPTED, LOGIC BECOMES 1/3 ON REMAINING CHANNELS 
DE-ENERGIZINB CHANNEL COINCIDENTOR 
RELAYS 

4.7. 20.2 NCS 1200-1 INPUTS SHORTED BISTABLE OUTPUTS TO ONE CHANNEL OF PERIODIC TESTING REDUNDANT CHANNELS AFFECTED CHANNEL SETPOINT BECOMES 
(MODE SWITCH) (ONE DECK) OVERPOWER COINCIDENTOR PARALLELED HI-RANGE VALUE. LOGIC UNCHANGED IN 

HI-RANGE, BECOMES 2/3 ON REMAINING 
CHANNELS IN LOW DR MID-RANBE 

4.7.20.3 NCS 1200-1 INPUTS GROUNDED (SAME AS 4.7.20.1) (SANE AS 4.7.20. 1) (SAME AS 4.7.20.1) (SANE AS 4.7. 20. 1) 
(MODE SWITCH) (ONE DECK) 

4.7.20.4 NCS 1200-1 RANGE HIGH OVERPOWER TRIP SETPOINT SELECTED FOR ANNJNCIATION NONE OVERPOWER TRIP SETPOINT ON ALL FOUR PRECLUDED BY STRICT ADMINISTRATIVE 

(MODE SWITCH) WRONG RANGE ON ALL FOUR CHANNELS (WORST CHANNELS TOO HIGH TO PREVENT DNB FOR CONTROL 
CASE HIGH RANGE WHEN BELOW LOW RANGE REACTIVITY ADDITION EVENTS FROM LOW 
SELECT VALUE) POWER 

4.7.21.1 REG SjPL IV VOLTS ZERO OR LOW FIRST STAGE TURBINE PRESSURE TO P-7, CONTROL ROOM INDICATION, NIS CHANNELS FOR P-7, P-8 REDUCED REDUNDANCY FOR P-7 AND P-8 STEAM DUMP (TEMPERATURE CONTROL MODE 

(5) GROUNDED P-8 INPUT BISTABLES, ROD CONTROL SYSTEM PERIODIC TESTING DEFEAT, NONE REQUIRED FOR DEFEAT, ALL SCRAM FUNCTIONS REMAIN ONLY) AND ROD INSERTION MAY OCCUR DUE TO 

(T-REF) AND INDICATOR UN-P7 DEFEAT OPERABLE AS REQUIRED MISMATCH BETWEEN T-AVG AND INDICATED 
T-REF (PT-415) AND DECREASE IN INDICATED 
MWE (PT-417) 

4.7.22.1 NON-REG SUPL IV VOLTS ZERO DR QC-415A-X, QC-415E-I DE-ENERGIZED, ANNUNCIATION NIS CHANNELS FOR P-7, P-8 REDUCED REDUNDANCY FOR P-7, P-8 DEFEAT. STEAM DUMP (TEMPERATURE CONTROL MODE) 

(RS) GROUNDED CLOSING CONTACTS IN AP44, AP4C (P-7), DEFEAT, NONE REQUIRED FOR HIGH SUR SCRAM REMAINS OPERABLE (UN-P7 AND AUTO ROD CONTROL DISABLED 
AND AP10A, AP1OC (P-8) CIRCUITS AND UN-P7 DEFEAT DEFEATED, SCRAM CANNOT BE BYPASSED), ALL 
OPENING IN AP4B, AP4D (UN-P7) CIRCUITS OTHER SCRAM FUNCTIONS REMAIN OPERABLE AS 

REQUIRED 

4.7.23.1 72-141 (BREAKER) TRIPPED LOSS OF POWER TO AP4A, AP4B, AP4C, P4D, ANJNCIATION NONE REQUIRED P-7, P-8 DEFEATED, UN-P7 CANNOT BE 125 VDC SUPPLY TO PERMISSIVE RELAYS 

AP10A, Aploc DEFEATED. ALL SCRAM FUNCTIONS REMAIN 
OPERABLE 

4.7.24.1 PROPRT-A TRIPPED COINCIDENTOR A SHUNT TRIP SIGNAL TO ANNUNCIATION NONE REQUIRED OVERPOWER REACTOR TRIP IF ABOVE P-7 POWER RANGE OVERPOWER REACTOR TRIP 

SCRAM BREAKER-A AND UNDERVOLTABE SIGNAL (PRDPRT) A LOGIC IS 2/4 ON RELAYS 

TO BOTH SCRAM BREAKERS NC-41PJRXAI THROUGH NC-44PJRXA1 

4.7.24.2 PROPRT-A UNTRIPPED LOSS OF CAPABILIY FOR COINCIDENTOR A PERIODIC TEST REDUNDANT COINCIDENTOR COINCIDENTOR A OVERPOWER TRIP DISABLED. COINCIDENTOR B PROVIDES SHUNT TRIP 

OVERPOWER TRIP TO SCRM BREAKERS AND SCRAM BREAKER OVERPOWER TRIP LOGIC BECOMES 1/1 ON SIGNAL TO SCRAM BRKER-B AND UNDERVOLTABE 
REMAINING COINCIDENTOR SIGNAL TO BOTH SCRAM BEAKERS 

4.7,25.1 PROPRT-B TRIPPED COINCIDENTOR B SHUNT TRIP SIGNAL TO (SAME AS 4.7.24.1) (SANE AS 4.7.24.1) (SANE AS 4.7.24.1) PDWER RANGE OVERPOWER REACTOR TRIP 

SCRAM BREAKER-B AND UNDERVOLTAGE SIGNAL (PROPRT) B LOGIC IS 2/4 ON RELAYS 

TO BOTH SCRAM BREAKERS NC-41PJRXB1 THROU&H NC-44PJRXB1 

4.7.25.2 PROPRT-B UNTIPPED LOSS OF CAPABILITY FOR COINCIDENTOR B (SAME AS 4.7.24.2) (SAME AS 4.7.24.2) COINCIDENTOR B OVERPOWER TRIP DISABLED. COINCIDENTOR A PROVIDES SHUNT TRIP 

OVERPOWER TRIP TO SCRAM BREAKERS LOGIC BECOMES 1/1 ON REMAINING SIGNAL TO SCRAM BREAKER A AND 
COINCIDENTOR UNDERVOLTAGE SIGNAL TO BOTH SCRAM 

BREAKERS
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4.7.26.1 PRP7A TRIPPED COINCIDENTOR A P-7 SIGNAL TO AP4A AND C, ANNUNCIATION REDUNDANT COINCIDENTOR REDUCED REDUNDANCY FOR P-7 DEFEAT OF POWER RANGE P-7 (PRP7) A LOGIC IS 2/4 ON 
LOSS OF CDINCIDENTOR A UN-P7 DEFEAT NON-NIS SCRAMS. HIGH SUR SCRAM CHANNELS RELAYS NC-41MXA THROUGH NC-44MXA, WITH 
SIGNAL TO AP4 B AND D REMAIN OPERABLE DURING POWER OPERATION OUTPUT LOGIC 2/2 ON PRP7-A AND PRP7-B 

4.7.26.2 PRP7-A UNTRIPPED COINCIDENTOR A UN-P7 DEFEAT SIGNAL TO PERIODIC TEST REDUNDANT COINCIDENTOR REDUCED REDUNDANCY FOR UN-P7 DEFEAT OF UN-P7 (HIGH SUR SCRAM PERMISSIVE) DEFEAT 
AP4B AND D, LOSS OF CAPABILITY FOR HIGH SUR SCRAM P-7 DEFEATED, NON-IS LOGIC IS 2/2 ON PRP7-A AND PRP7-8 
COINCIDENTOR A P-7 SIGNAL TO AP4A AND C SCRAMS CANNOT BE BY PASSED EXCEPT BY P-8 

4.7.27.1 PRP7-B TRIPPED COINCIDENTOR B P-7 SIGNAL TO AP4A AND C, (SAME AS 4.7.26.1) (SANE AS 4.7.26.1) (SAME AS 4.7.26.1) POWER RANGE P-7 (PRP7) 8 LOGIC IS 2/4 ON 
UN-P7 DEFEAT SIGNAL TO AP4B AND D RELAYS NC-41MXB THROUGH NC-44MXB, WITH 

OUTPUT LOGIC 2/2 ON PRP7-A AND PRP7-B 
4.7.27.2 PRP7-8 UNTRIPPED COINCIDENTOR B UN-P7 DEFEAT SIGNAL TO (SANE AS 4.7.26.2) (SAME AS 4.7.26.2) (SANE AS 4.7.26.2) (SAME AS 4.7.26.2) 

AP4B AND D, LOSS OF CAPAPBILITY FOR 
COINCIDENTOR A P-7 SIGNAL TO AP4 AND D 

4.7.28.1 PRP8-A TRIPPED COINCIDENTOR A P-8 SINAL TO AP10A AND B ANNUNCIATION REDUNDANT COINCIDENTOR REDUCED REDUNDUNCY FOR P. DEFEAT OF POWER RANGE P-8 (PRP8) A LOGIC IS 2/4 (A 
NON-NIS SCRAM RELAYS NC-41NXA THROUGH NC-44XA WITH 

OUTPUT LOGIC 2/2 ON PRP8-A AND PRP8-B 
4.7.28.2 PRP8-A UNTRIPPED LOSS OF CAPABILITY FOR COINCIDENTOR A P8 PERIODIC TEST NONE REQUIRED P-8 DEFEATED ALL SCRAM FUNCTIONS REMAIN 

SIGNAL TO APIA AND C OPERABLE 
4.7.23.1 PRPB-B TRIPPED COINCIDENTOR B P-8 SIGNAL TO AP1O-A AND (SAFE AS 4.7.28.1) (SANE AS 4.7.28.1) (SANE AS 4.7.28.1) POWER RANGE P-8 (PRP8) 8 LOGIC IS 2/4 ON 

C RELAYS NC-41NXB THROLGH NC-44NXB, WITH 
OUTPUT LOGIC 2/2 ON PRP8-4 AND PRP8-B 

4.7.29.2 PRP8-B UNTRIPPED LOSS OF CAPABILITY FOR COINCIDENTOR B PB (SAE AS 4.7.28.2) (SANE AS 4.7.28.2) (SAME AS 4.7.28.2) (SAME AS 4.7.28.2) 
SIGNAL TO API0A AND C , 

4.7.30.1 PRDRRS-A TRIPPED COINCIDENTOR A DROPPED ROD STOP SIGNAL ANNUNCIATION NONE REQUIRED DROPPED ROD STOP POWER R4NGE DROPPED RELAY ROD STOP 
(PRDRB) A LOSIC IS 114 ON RELAYS 
NC-41KXA THROUGH NC-44 KXA, WITH OUTPUT 
LOGIC 1/2 ON PRDRRS-A AND PRDRRS-B 

4.7.30.2 PRDRRS-A UNTRIPPED LOSS OF COINCIDENTOR A DROPPED ROD STOP PERIODIC TEST REDUNDANT COINCIDENTOR COINCIDENTOR A DROPPED ROD STOP 
SIGNAL DISABLED. LOGIC BECOMES 1/1 ON 

REMAINING COINCIDENTOR 
4.7.31.1 PRDRRS-B TRIPPED COINCIDENTOR B DROPPED ROD STOP SIGNAL (SAME AS 4.7.30.1) (SANE AS 4.7.30.1) (SANE AS 4.7.30.1) POWER RANGE DROPPED ROD/ROD STOP 

(PRDRRS) B LOGIC IS 1/4 ON RELAYS 
NC-41KXB THROUGH NC-44KXB WITH OUTPUT 
LOGIC 1/2 ON PRDRRS-A AMD PRDRRS-B 

4.7.31.2 PRDRRS-B UNTRIPPED LOSS OF COINCIDENTOR B DROPPED ROD STOP (SANE AS 4.7.30.2) (SANE AS 4.7.30.2) COINCIDENTOR B DROPPED ROD STOP 
SIGNAL DISABLED. LOGIC BECOMES 1/1 IN 

REMAINING COINCIDENTOR 
4.7.32.1 HSRRT-A TRIPPED COINCIDENTOR A SHUNT TRIP SIGNAL TO ANNUNCIATION NONE REQUIRED HIGH SUR REACTOR TRIP IF BELOW P-7 HIGH STARTUP RATE REACTOR TRIP (HSRRT) A 

SCRAM BREAKER A AND UNDERVOLTAGE SIGNAL LOGIC IS 1/2 ON RELAYS NC-35FXA AND 
TO BOTH SCRAM BREAKERS NC-36FXA 

4.7.32.2 HSRRT-A UNTRIPPED LOSS OF CAPABILITY FOR COINCIDENTOR A PERIODIC TEST REDUNDANT COINCIDENTOR COINCIDENTOR A HIGH SUR TRIP DISABLED. COINCIDENTOR B PROVIDES SHUNT TRIP 
HIGH SUR TRIP TO SCAM BREAKERS AND SCRAM BREAKER LOGIC BECOMES 1/1 ON REMAINING SIGNAL TO SCRAM BREAKER-B AND 

COINCIDENTOR UNDERVOLTAGE SIGNAL TO BOTH SCRAM 
BREAKERS 

4.7.33.1 H9RRT-B TRIPPED COINCIDENTOR B SHUNT TRIP SIGNAL TO (SANE AS 4.7.32.1) (SAE AS 4.7.32.1) (SAME AS 4.7.32.1) HI6H STARTUP RATE REACTOR TRIP (HSRRT) B 
SCRAM BREAKER B AND UNDERVOLTAGE SIGNAL LOGIC IS 1/2 ON RELAYS NC-35FXB AND 
TO BOTH SCRAM BREAKERS - NC-36FXB 

4.7.33.2 HSRRT-B UNTRIPPED LOSS OF CAPABILITY FOR COINCIDENTOR B (SAME AS 4.7.32.2) (SAME AS 4.7.32.2) (SAME AS 4.7.32.2) COINCIDENTOR A PROVIDES SHUNT TRIP 
HIGH SUR TRIP TO SCRAM BREAKERS SIGNAL TO SCRAM BREAKER A AND 

UNDERVOLTASE SIGNAL TO BOTH SCRAM 
BREAKERS



PaDe No. 16 

REACTOR PROTECTIWE SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT I 

TABLE 4: NIS SCRAMS AND PERMISSIVES 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

4.7.34.1 TEST BYP-A ON COINCIDENTOR A REACTOR TRIP P-7, UN-P7 ANNUNCIATION REDUNDANT COINCIDENTOR COINCIDENTOR A OVERPOWER AND HIGH SUR 
AND P-8 OUTPUTS BYPASSED. ROD STOPS AND AND SCRAM BREAKER TRIPS DISABED, P-7, UN-P7 AND P-8 
ANNUNCIATERS UNAFFECTED DEFEAT REDUNDANCY REDUCED. LOGIC 

BECOMES 1/1 ON REMAINING COINCIDENTOR 
4.7.34.2 TEST SYP-A OFF COINCIDENTDR A REACTOR TRIP P-7, UN-P7 PERIODIC TEST NONE REQUIRED NONE REACTOR SCRAM WILL OCCUR WHEN 

AND P-8 OUTPUTS CANNOT BE BYPASSED FOR COINCIDENTOR TRIP RELAYS FOR OVERPOWER 
TESTING (ABOVE P-7) OR HIGH SUR (BELOW P-7) ARE 

TESTED 
4.7.35.1 TEST BYP-B ON COINCIDENTOR B REACTOR TRIP, P-7, UN-P7 (SANE AS 4.7.34.1) (SAFE AS 4.7. 34. 1) COINCIDENTOR B OVERPOWER AND HIGH SUR 

AND P-8 DUTPUTS BYPASSED ROD STOPS AND TRIPS DISABLED, P-7, UN-P7 AND P-8 
ANNUNCIATORS UNAFFECTED DEFEAT REDUNDANCY REDUCED. LOSIC 

BECOMES 1/1 ON REMAINING COINCIDENTOR 
4.7.35.2 TEST GYP-B OFF COINCIDENTOR 8 REACTOR TRIP, P-7, UN-P7 (SANE AS 4.7.34.2) (SAME AS 4.7.34.2) (SANE AS 4.7.34.2) (SAME AS 4.7.34.2) 

AND P-8 OUTPUTS CANNOT BE BY PASSED FOR 
TESTINS 

4.7.36.1 72-134 (BREAKER) TRIPPED LOSS OF POWER TO CGINCIDENTOR A AND B ANNUNCIATION NONE REQUIRED OVERPOWER (ABOVE P-7) OR HIGH SUR (BELOW 
P-7) REACTOR TRIP



Pane No. 1 
02/15/89 

REACTOR PROTECTIO EM SiNGLE FAILURE AXALYSIS 
SAN ONOFRE UNIT I 

SECTION 5: RCS LOW FLOW SCRAMS 
(ROP BRKR SCRAMS IN SECTION 7) 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
IEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS RERKS 

5. 1.1.1 FT 400 SIGNAL HIGH HIGH FLOW SIGNAL TO FI-400 AND LOOP A CONTROL RM INDICATION, REDUNDANT CHAN NELS . OF LOW FLOW TRIP DISABLED SEE SECTIONS 4 AND 7 FOR ALUATION OF 
(CHANNEL 1) TRIP BISTABLES AND RELAYS PERIODIC TESTING LOGIC BECOMES 1/2 NO P7 OR PB) OR 2/2 P7, P3. PS BLOCKS 1/3 LOW FLOW TRIPS.  

(P8 BUT NO P7) ON REMAINING CHiANNELS. P7 BLOCKS 2/3 LOW FLOW TRIPS.  
PUMP BREAKER (LOW FLOW) TRIP UNAFFECTED 

5.1.1.2 FT 400 SIGNAL LOW LOW FLOW SIGNAL TO FI-400 AND LOOP A CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL I OF LOW FLOW TRIP ACtuATED. (SAME AS 5. 1 
(CHANNEL I) TRIP BISTABLES AND RELAYS. ANNUNCIATION, PERIODIC TESTING REACTOR TRIP WILL OCCUR (NO P7 OR PB), 

ENERGIZES LOW FLOW CONTACTS ON 1/3 AND OR LOGIC WILL BECOME 1/2 (P8 BUT NO P7) 
2/3 TRIP CIRCUITS AND ANNUNCIATOR FOR LOW FLOW IN REKAINING CHANNELS 
CIRCUITS 

5.1.2.1 FI 400 OPEN (SAME AS 5.1.1.2) (SAME AS 5.1.1.2) (SAME AS 5.1.1.2) (SAME AS 5.1.1.2) LOSS OF INDICATION 
5.1.2.2 FI 400 SHORT NO EFFECT CONTROL ROOM INDICATION, (SANE AS 5.1.1.1) NONE LOSS OF INDCATION 

PERIODIC TESTING 
5.1.3.1 FC 400 TRIPPED LOW FLOW TRIP SIGNAL TO FC-400X1 AND ANNUNCIATION (SAME AS 5.1.1.2) (SAE AS 5.1.1.2) (SAME AS a.1.1) 

FC-400X2 AND TRIP MATRICES 

5.1.3.2 FC 400 UNTRIPPED (AS-IS) LOSS OF CHANNEL I LOW FLOW TRIP FUNCTION PERIODIC TESTING 5.1.1.1) (SAME AS 5.i.i.1) (SAME AS 5.11..1) 
5.1.4.1 YE 400 DUTPUT VOLTS HIGH (SANE SS 5.1..1) (SME AS 5.i.1.1) (SAME AS 5.1.1.1) (SAKE P3 5. (SANE AS 5.1.  
5.1.4.2 YE 400 DUTPUT VOLTS ZERO (SAME AS 5.!.1.2) (SAME AS 5.1.1.2) (SAME AS 5.1.1.2) (SAME AS 5.1.1.2) (SAAE AS 5.1.1.  
5.1.5.1 FC 400X1 TRIPPED CHANNEL I LOW FLOW TRIP ACTUATED IN 2/3 ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL I 0: LOW FLOW TRIPPED (SAME AS 5.1.1.  

MATRIX MATRIX, LOCIC BECOMES i/2 ON RE~ 'lNk 

CHANNELS (NO P7), 1/3 LOW FLOW TRI AND 

PUMP BREAKER TRIPSZ LNAFFFECTED 
5.1.5.2 FC 400Xi UNTRIPPED (AS-IS) LOSS OF CAPABILITY FOR CHANNEL I LOW PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I OF LOW FLOW TiP TO 2/3 ATS 1 

FLOW TRIP IN 2/3 MATRIX DISABLED, LOGIC BECOMES 2/2 O L, 
CHANNELS (NO P7), 1/3 LOW FLOW TRIP AND 
PUMP BREAKER TRIPS U.NAFFFECTED 

5.1.6.1 FC 400X2 TRIPPED CHANNEL I LOW FLOW TRIP ACTUATED IN 1/3 ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL I OF LOW FLOW iRIPPED IN 113 (SAME AS 5.1.1.1) SCRAM WILL OCCUR IF 
MATRIlX MATRiX, 2/3 LOW FLOW T RIP AND PUwMP P-8 IF O;FF 

BREAKER TRIPS UNAFFEITED 
5.1.6.2 FC 400X2 UNTRIPPED (AS-IS) LOSS OF CHANNEL I LOW FLOW TRIP IN 1/3 PERIODIC TESTING REDUNDANT CHANNELS CHANNEL 11/3 LOW FLOW TRIP DISABLED, (SEE AS 5.1.1.11 

MATRIX LOGIC BECOMES 1/2 ON REMAINING CHANNELS 
(NO P7 OR P8), 2/3 LOW FLOW TRIP AND 
PUMP BREAKER TRIPS UNAFFECEDJ 

5.1.7.1 REG SUPL I VOLTS ZERO OR LOW FLOW SIGNAL TO FI-400 AND LOOP A CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL I OF LOW FLOW TRIP ACTUATED. (SAME AS 5.1.1.1) 
(R5) GROUNDED (CHANNEL I) TRIP BISTABLES AND RELAYS. ANN1UNCIATION, PERIODIC TESTING REACTOR SCRAM WILL OCCUR (NO P-7 AD NO 

ENERGIZES LOW FLOW CONTACTS IN 1/3 AND P-B) OR LOGIC WILL BECOME U/2 (P-S BUT 
2/3 TRIP MATRICES AND ANUNCIATOR NO P-7) FOR LOW PLOW IN REMAINING 
CIRCUITS CHANNELS 

5.1.8.1 NON-RES SUPL I VOLTS ZERO OR LOSS OF CHANNEL I LOW FLOW TRIP IN 1/3 ANNUNCIATION, PERIODIC TESTING REDUNDANT CHANNELS CHANNEL I 1/3 AND 2/3 LOW FLOW TRIPS (SAME AS 5.1.1.1) TRIP RELYS ARE 
(05) GROUNDED AND 2/3 MATRICES DISABLED, LOGIC BECOMES 1/2 AND 2/2 ENERGIZE TO ACTUATE 

RESPECTIVELY ON RIAINING CTANEL S (C 
P-7 OR P-B), PUMP BREAKER TRIPS 
U.NAFFE-CTE-D 

5.2.1.1 FT 410 SIGNAL HIGH HIGH FLOW SIGNAL TO FI-410 AND LOOP B CONTRO ROO INIAiN EUDN HNES CANLI FLWFO RPOSLED, SEE SECTIONS 4 AND 7 FOR EVALUATION OF 
(CHNEL II) TRIP BISTABLES AND RELAYS PERIODIC TESTINGLOIC COMES 1/2 NO P7 OR P8) R 2/2 P7, P8. P8 BLOCKS 1/3 LOW FLOW TRIPS.  

98S BUT NO P7) ON R-31PINING Ch A%.NELS. P7 BLOCKAS 2/3 'LOW FLOW TRIPS. RCP 
PUMP BREAKER TRIPS UNAFFECTED BREAKER TRIPS ADDRESED IN SECTION 7.  

5.2.1.2 FT 410 SIGNAL LOW LOW FLOW SIGNAL TO FI-410 AND LOOP B CONTROL ROOM INDICATION, NONE REQUIRED CHANEL !1 OF LOW FLOW TRIP ACTUATED. (SkE AS 5.2.1.1) 
(CHANNEL II) TRIP BISTABLES AND RELAYS. ANJNCIATION, PERIODIC TESTING REACTOR TRIP WILL OCCUR (NO P7 OR P8), 
ENERGIZES LOW FLOW CONTACTS ON 1/3 AND OR LOGIC-WILL BECOY2 1/2 (P8 BUT NO P7) 
2/3 TRIP CIRCUITS AND ANNUNCIATOR FOR LOW FLOW IN REMAINING CHANNELS 
CIRCUITS



Pane No. 2 
02/15/89 

REACTOR PROTECTIO EM SINGLE FAILURE ANALYSIS 
SAN ONDFRE UNIT I 

SECTION 5: RCS LOW FLOW SCRAMS 
(RCP BRKR SCRAMS IN SECTION 7) 

LOCAL EFFECTS AD METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

5.2.2.1 FI 410 OPEN (SAME AS 5.2.1.2) (SAME AS 5.2.1.2) (SAME AS 5.2.1.2) (SKE AS 5.2.1.2) LOSS OF INDICATION 
5.2.2.2 FI 410 SHORT NO EFFECT CONTROL ROOM INDICATION, (SAME AS 5.2.1.1) NONE LOSS OF INDICATION 

PERIODIC TESTING 
5.2.3.1 FC 410 TRIPPED LOW FLOW TRIP SIGNAL TO FC-4101 AND ANN'UNCIATION (SAME AS 5.2.1.2) (SPNE AS 5.2.1.2) (SAME AS 5.2.1.1) 

FC-410X2 AND TRIP MATRICES 
5.2.3.2 FC 410 UNTRIPPED (AS-IS) LOSS OF CHANNEL II LOW FLOW TRIP PERIODIC TESTING (SAME AS 5.2.1.1) (SAME AS 5.2.1.1) (SANE AS 5.2.1.1) 

FUNCTION 
5.2.4.1 YE 410 OUTPUT VOLTS HIGH (SAKE AS 5.2.1.1) (SAME AS 5.2.1.1) (SAME AS 5.2.1.1) (SAME AS 5.2.1.1) (SAME AS 5.2.1.1) 
5.2.4.2 YE 410 OUTPUT VOLTS ZERO (SANE AS 5.2.1.2) (SAME AS 5.2.1.2) (SAME AS 5.2.1.2) (SANE AS 5.2.1.2) (SAME AS 5.2.1.1) 
5.2.5.1 FC 4101 TRIPPED CHANNEL II LOW FLOW TRIP ACTUATED IN 2/3 ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANEL 11 OF LOW FLOW TRIPPED IN 2/3 (SANE AS 5.2.1.1) 

MATRIX - MATRIX, LOGIC BECOMES 1/2 ON REMAINING 
CHANNELS (NO P7), 1/3 LOW FLOW TRIP AND 
PUMP BPErKER TRIPS UNAFFECTED 

5.2.5.2 FC 410X1 UNTRIPPED (AS-IS) LOSS OF CAPABILITY FOR CHMANEL II LOW PERIODIC TESTING REDUNDANT CHANNELS CHANNEL II OF LOW FLOW TRIP TO 2/3 (SAME P.S 5.2.1.1) 
FLOW TRIP IN 2/3 MATRIX MATRIX DISABLED, LOGIC BECOMES 2/2 ON 

REMINING CHANNELS (NO P7), 1/3 LOW FLOW 
TRIP AND PUMP EREAKER TRIPS UNA.QFECTED 

5.2.5.1 FC 410X2 TRIPPED CHANNEL II LOW FLOW TRIP ACTUATED IN 1/3 ANNUCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL II OF LOW FLOW TRIPPED IN 1/3 (SAME AS 5.2.1.1) SCRAM WILL OCCUR IF 
MATRIX MATRIX, 2/3 LOW FLOW TRIP AND PUMP P-8 IS OFF 

BREAKER TRIPS UNAFFECTED 
5.2.5.2 FC 41012 UNTRIPPED (AS-IS) LOSS OF CHANNE 11 LOW FLOW TRIP IN 1/3 PERDDIC TESTING REDUNDANT CHANNELS CHANNEL 11 1/3 LOW FLOW TRIP DISABLED, (SANE AS 5.2.1.1) 

MATRIX LOGIC BECOMES 1/2 IN REMAININS CHANNELS 
(NO P7 OR P8), 2/3 LOW FLOW TRIP AND 
PMP BREAKER TRIPS UNAFFECTED 

5.2.7.1 RES SUPL II VOLTS ZERO OR LOW FLOW SIGNAL TO FI-410 AND LOOP B CONTROL RO INDICATION, NONE RE9UIRED CHANNEL 11 OF LOW FLDW TRIP ACTUATED. (SAME AS 5.2.1.1) 
(RS) GROUNDED (CHANNEL II) TRIP BISTABLES AND RELAYS. ANNUNCIATION, PERIODIC TESTING REACTOR SCRAM WILL OCCUR (NO P-7 AND ND 

ENERGIZES LOW FLOW CONTACTS IN 1/3 AND P-8) OR LOGIC WILL BECOME 1/2 (P-B BUT 
2/3 TRIP MATRICES AND ANNUNCIATOR NO P-7) FOR LOW FLOW IN REMAINING 
CIRCUITS CHANNELS 

5.2.8.1 NON-REG SUPL II VOLTS ZERO OR LOSS OF CHANNEL II LOW FLOW TRIP IN 1/3 ANNUNCIATiON, PERIODIC TESTING REDUNDANT CHMNELS CHANNEL I 1/3 AND 2/3 LOW FLOW TRIPS (SAME AS 5.2.1.1) TRIP RELAYS ARE 
(RS) GROUNDED AND 2/3 MATRICES DISABLED, LOGIC BECOMES 1/2 AND 2/2 ENERGIZE TO ACTUATE 

RESPECTIVELY ON REMAINING CHANNELS (NO 
P-7 OR P-8), PUMP BREAKER TRIPS 
UNAFFECTED 

5.3.1.1 FT 420 SIGNAL HIGH HIGH FLOW SIGNAL TO FI-420 AND LOOP C CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL III OF LOW FLOW TRIP DISABLED, SEE SECTIONS 4 AND 7 FOR EVALUATION OF 
(CHANNEL III) TRIP BISTABLES AND RELAYS PERIODIC TESTING LOGIC BECOMES 1/2 (NO P7 OR P8) OR 2/2 P7, P8. P8 BLOCKS 1/3 LOW FLOW TRIPS.  

(PS BUT NO P7) ON REMAINING CHANNELS. P7 BLOCKS 2/3 LOW FLOW TRIPS. RCP 
PUMP BREAKER (LOW FLOW) TRIP UNAFFECTED BREAKER TRIPS ADDRESSED IN SECTION 7.  

5.3.1.2 FT 420 SIGNAL LOW LOW FLOW SIGNAL TO FI-420 AND LOOP C CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL III OF LOW FLOW TRIP ACTUATED. (SAME AS 5.3.1.1) 
(CHANNEL III) TRIP BISTABLES AND RELAYS. AhNUNCIATION, PERIODIC TESTING REACTOR TRIP WILL OCCUR (NO P7 OR PB), 
ENERGIZES LOW FLOW CONTACTS ON 1/3 AND OR LOGIC WILL BECOME 1/2 (P BUT NO P7) 

2/3 TRIP CIRCUITS AND ANNUNCIATOR FOR LOW FLOW IN REMAINING CHANNELS 
CIRCUITS 

5.3.2.1 FI 420 OPEN (SAME AS 5.3.1.2) (SME AS 5.3.1.2) (SME AS 5.3.1.2) (SAME AS 5.3.1.2) LOSS F INDICATION 
5.3.2.2 FI 420 SHORT NO EFFECT CONTROL ROOM INDICATION, (SANE AS 5.3.1.1) NONE LOSS OF INDICATION 

PERIODIC TESTING 
5.3.3.1 FC 420 TRIPPED LOW FLOW TRIP SIGNAL TO FC-420X1 AND ANNUNCIATION (SAME AS 5.3.1.2) (SANE AS 5.3.1.2), (SAME AS 5.3.1.1) 

FC-420X2 AND TRIP MATRICES



Page No. 3 
02/15/89 

REACTOR PRTECTI W EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 5: RCS LOW FLOW SCRAMS 
(RCP BRKR SCRMS IN SECTION 7) 

LOCAL EFFECTS AD MIETHOD OF INHERENT. COMPENSATING 
ITEM DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

5.13.2 FC 420 UNTRIPPED (AS-IS) LOSS OF CHANNEL III LOW FLOW TRIP PERIODIC TESTING (SAME AS 5.3.1.1) (SANE AS 5.3.1.,) (SAKE AS 5.3.1.1) 
FUNCTION 

5.3.4.1 YE 420 OUTPUT VOLTS HIGH (SAME AS 5.3.1.1) (SAME AS 5.3.1.1) (SAME AS 5.3.1.1) (SAME AS 5.31.1) (SAME AS 5.3.1.1) 
5.3.4.2 YE 420 OUTPUT VOLTS ZERO (SE AS 5.3.1.2) (SAME AS 5.3.1.2) (SAME AS 5.3.1.2) (SAME AS 5.3.1.2) (SAME AS 5.3.1.1) 
5.3.5.1 FC 420X1 TRIPPED CHNNEL III LOW FLOW TRIP ACTUATED IN ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CHANNEL !'I OF LOW OW TRIPPED iN 2/3 (GAME AS 5.3.1.1) 

2/3 MATRiX MATRIX, LOGIC BECO N 
CHANNELS (NO P7), 1/3 LOW FLOW TRIP AND 
PUM',P ERKR TRIPS UNAFFECTED 

5.3.5.2 FC 420X1 UNTRIPPED (AS-IS) LOSS OF CAPABILITY FOR CHANNEL III LOW PERIODIC TESTING REDUNDANT CHANNELS CHANNEL HI OF LOW FLOW TRIP TO 2/3 (SAME AS 5.3.1.1) 
FLOW TRIP IN 2/3 MTRIX MATRIX DISABLED, LOGIC BECOMES 212 ON 

REMAiNING CHANNELS (NO P7), 1/3 LOW FLOW 
'RIP AND PUMP BREAKER TRIPS UNAFFECTED 

5.3.6.1 FC 420X2 TRIPPED CHANNEL III LOW FLOW TRIP ACTUATED IN ANNUNCIATION, PERIODIC TESTING NONE REQUIRED CANNEL III OF LOW FLOW TRIPPED IN 1/3 (SAME PS 5.3.1.1) SCRAM WILL OCUR 
1/3 MATRIX MATRIX, 2/3 LOW FLOW TRIP AND PUMP P-8 is OFF 

BREA'KER TRIPS UNAFFECTED 
5.3.6.2 FC 42012 UNTRIPPED (AS-IS) LOSS OF CHANNEL III LOW FLDW TRIP IN 1/3 PERIODIC TESTING REDUNDANT C iNELS CHANNEL 111 1/3 LOW FLOW TRIP DISABLED, (SEE AS 5.3.1.1) 

MATRIX 231IC BECOMES 1/2 QN REMAINING CHAN]NEL;S 
(NO P7 OR PB), 2/3 LOW PLOW TRIP AND 
PUMP BREAKER TRIPS UNAFFECTED 

5.3.7.1 REG SUPL I VOLTS ZERO OR LOW FLOW SIGNAL TO FI-420 AND LOOP C CONTROL ROOM INDICATION, NONE REQUIRED CANN III OF LOW -OW TRIP ACTUATED. (SAME PS 5.3.1.1) 
(R5) GROUNDED (CHANNEL III) TRIP BISTABLES AND RELAYS. ANUiNCIATION, PERIODIC TESTING REACTOR SCRAM WILL CCUR (NO P-7 AND NO 

ENERSIZES LOW FLOW CONTACTS IN 113 AND P-B) DR LOGIC WILL B M 2 (P-8 BUT 
2/3 MATRICES AND ANRUNCIATOR CIRCUITS NO P-7) FOR LOW FLOW IN REMAINING 

CHANNELS 
5.3.8.1 NON-REG SUPL III YOLTS ZERO DR LOSS OF CANNEL III LOW FLDW TRIP IN 1/3 ANNUNCIATION, PERIODIC TESTING REDUNDANT CHANNELS CN 1 1/3 AND 2/3 LOW FLOW TRIPS (SAME AS 5.3.1.1) TRIP RELAYS ARE 

05) GROUNTDD AND 2/3 MATRICES DISABL, LOGIC BECOMES 1/2 AN 2/2 ENERGIZE TO ACTUATE 
RESPECTIVELY (NO P-7 OR P-B) ON 
REMAINING CHANNELS, PUMP BREAKER TRIPS 
uNTIX DISTED



TABLE 6: STEAM/FEEDWATER FLOW MISMATCH SCRAM 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-260 FEEDWATER CONTROL-SYSTEM 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS: 
63714 237698 5206932 
455116 237699 5206933 
5112259 237701 5206934 
5129817 237703 

NOTES: a. CHANNEL POWER ALIGNMENT FOR STEAM GENERATOR LEVEL 
INSTRUMENTATION IS AS FOLLOWS: 
S/G NARROW RANGE WIDE RANGE 

A I II 
B II III 
C III I 

b. HIGH STEAM GENERATOR LEVEL ENERGIZES A TURBINE 
TRIP RELAY FOR THE ASSOCIATED CHANNEL. COINCIDENT 
RELAY TRIP FOR THE NARROW AND WIDE RANGE CHANNELS IN 
THE SAME STEAM GENERATOR INITIATES TURBINE TRIP ON 
1/3 STEAM GENERATORS.  

c. CONTROLLER CARDS FM-456, FM-457 AND FM-458 PROVIDE 
MISMATCH CHANNEL TRIP WHEN THE CALCULATED FEEDWATER 
MASS FLOW RATE IS EITHER LOWER THAN OR HIGHER THAN 
THE CALCULATED STEAM MASS FLOW RATE BY MORE THAN A 
PRE-PROGRAMMED MISMATCH VALUE. THE STEAM MASS FLOW 
RATE CALCULATED BY EACH CONTROLLER CARD IS DENSITY 
COMPENSATED IN PROPORTION TO THE SQUARE ROOT OF THE 
MEASURED STEAM PRESSURE (TO ACCOUNT FOR THE INVERSE 
DEPENDENCE OF MEASURED VOLUMETRIC FLOW ON THE SQUARE 
ROOT OF DENSITY, AS WELL AS THE DIRECT MASS FLOW 
DEPENDENCE ON DENSITY). EACH CONTROLLER CARD ALSO 
HAS A PRE-PROGRAMMED FLOOR VALUE FOR THE DENSITY 
INPUT, EQUIVALENT TO THAT AT 100% RATED THERMAL POWER 
ON THE APPLICABLE T-AVERAGE PROGRAM.
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02/15/89 

REACTOR PROTECTIW EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT I 

SECTION 6: STEAM/FEED FLOW MISMATCH SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM 4 DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARS 

6.1.08.2 FM 456 UNTRIPPED (AS-IS) CHANNEl. I OF STEAM/FEED FLOW MISMATCH PERIODIC TESTING REDUNDANT CHANNELS CANNEL I OF STE/FEED MISMATCH 
DISABLED DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS 
6.1.09.1 FFSL 456A TRIPPED (SANE AS (SAME AS S.1.8.1) (SAME AS 6.1.8.i) (SAME AS 6.1.8.1) LOW FEED FLOW MISKATCH RELY DRIVER 
6,1.09.2 FFSL 456A UNTRIPPED (AS-IS) (SAME AS (SAME AS 6.1.8,2) (SAME AS 6.1.8.2) (SAME AS 
6.1.10.1 FFSH 456A TRIPPED (SAME AS 6.1.8.1) (SANE AS 6.1.8.1) (SAME AS 6.1.8.1f SAME AS FEED FLOW ATCH RELAY DRIVER 
6.1.10.2 FFSH 456A UNTRIPPED (AS-IS) (SAME AS 6.1.8.2) (SAME AS (SAME As 6.1.8.2) (SAME AS 6.1.8.2) 
6.1.11.1 FM 4562-X TRIPPED (SAYE AS 6.1.8.1) (SANE As 6.1.8.1) (SAE As (SAE As MISMATCH TRIP MATRIX RELAY 
6.1.11.2 FM 4565B-X UNTRIPPED (AS-IS) (SAME AS 6.1.8.2) (SAME AS 6.1.8.2) (SAME A.6.1.8.2i (SAME AS 
6.1.12.1 FY 456A/460A VOLTS ZERO DR LOSS OF POWER TO FY45EA AND FY460A CONTROL ROOM INDICATION, REDUNDANT CHAN:LS (SAME AS 6.1.8.2) BOUNDS KDDULE OUTPUT FAILURE LOW. STAM 

POWER SUPL GROUNDED COMMON MODULE. LOW STEM AND FEED FLOW PERIODIC TESTND STA At 

OUTPUTS TO CHANNEL I OF STEAM/FEED A FEED CONTROL SYSTEM ARD CONTROL ROOM 
MISMATCHi TRIP AND STEAiM KINERATOR A FEED INDICATION WILL ALSO FAIL LOW 
CONTROL SYSTEM 

6.1..1 NEST 1213A VLTS ZERO OR LOSS OF POWER TO FY45A, PY45A, FY461., (SAME AS 6.1.8.1)(SAME AS (SAE AS 6.1.. FFSL AND FFSH ARE D-ENERGIZE TO 
POWER SUPEL GROUNDED FM456, FFSL45S6A, AND FFS456A ACTUATE. STEAM hD FEED FLOW OTPUTS TO 

STEAM GNERA 6O1A NTROL SYSTEM 

(SME~~~AT OR A, i.Z 8,COSM S6 1 .1 

AND CONTROL ROO INDiCATION WILL ALSO 
FAIL LOW 

6.1. 14.1 REG SU,-,PL I VOLPS ZERO OR LOSS OF POWER TO NEST 121 A AND STEAM AN!/ENUNCIATIO 

-,~ ~ ~ ~ ISAC TRI -N STE NONEATO REURA FEEDL1OF TP/rEDMSAC SMGE EEW RFO 

(RIO/RllI GROUNDIED SENtERATOR A FEED CONTROL SYSTEM RIPPED3 LOSIC BECOMES 1/2 &1 REMAINING CONTROLLER/VALVE AND NR LEVEL REVERSE 
CHANNELs ACTING, VALVE FAILS OPEN3, BUT HIGHi LEVEL 

TURBINE TRIP DISABLED BY LOSS OF POWER 
TO NR LEVEL TRIP RELAY 

6. 1. i5. 1 NON-RES SUPL I VOLTS ZERO OR CHANNL I TAM/FEED FLOW MiSMATCH TRIP ANiNUNCIATION NONE REQUIRED CHANNEL 1 OF STEAMt/FEED MISMATCH RELAY IS DE-ENErRGIZE TOTI 
(RIb/Ril) GROUND@ED RELAY DE-ENERSI ZED TRIPPED, LOGIC BECOMES 1/2 ONj REMAINING 

6.2.01.1 FT 461 SIGNAL HIGH HIGH STEAM FLOW SIGNAL TO STEAM CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL II OF STEAM/FEED MISMATCH UPWARD LEVEL TRANSIENT MAY OCCUR IN 
GEERATOGR B FEEDWATER CONTRL SYSTEM, ANNUNCIATION, PERIODIC TESTING TRIPPED, LOGIC BECOMES 1/2 ON REMAINING STEAM GENERATORS 
CHANNEL II OF STjEAM/FEED MISMATCH TRIP CHANNELS 
AND RECORDER (YR-457) 

6.2.01.2 FT 461 SIGNAL LOW LOW STEAM FLOW SIGNAL TO STEAM GENERATOR (SAME AS 6.2.1.1) (SAME AS 6...)(SAME AS 6.2.1.1) DOWNWARD LEVEL TRANSIENT MAY OCCUR I 
B EEDWA-TER CONTROL SYSTEM, CHANNEL II SEMGERTRB. B&JNDS FAILURE OF 

(F STEAM/FEED MISMATCH TRIP AND RECORDER TETSWITCH 461A 
(YR-4571) 

6.2.02.)I FY 461A OUTPUT HIGH (SAE AS 6.2.1.1) (SAME AS 6.2.1) (SAME AS 6.2.1.1) (SAME AS 6.2.1.1) (SAME AS 6.2. 1. 1) 
6.2.02.2 FY 46iA OUTPUT LOW (SAE AS 6.2.1.2) (SAME AS 6.2. 1.1) (SAME AS 6.2.1.1) (GAME As 6.2. 1.) (SAME AS 6.2.1.2) 
6.2.02.3 FY 461A INPUT OPEN (SAME PS 6.2.1.2) (SAME AS 6.2.1.1) (SAME AS 6.2.1.1) (SAME AS 6.2.1.1) AME AS 6.2.1.2) 
6.2.02.4 FY 46iA INPUT SHORT (SAME AS 6.2.1.2) (SAME AS 6.2.1.1) (SAME AS 6.2.1.1.) (SANE AS 6.2.1.1) 
6.2.03.1 YE 461 OUTPUT VOLTS HIGH (SAE AS 6.2.1.1) (SAVE AS 6.2.1.1) (SAME AS 6.2.1.1) (SAME AS 6.2.1.1) (SANE AS 6. 2.1.1) 
6.2. 03.2 YE 461 OUTPUT VOLTS LOW (SANE AS S.2.i.2) (SANE AS 6.2.1.1) (SAE AS 6.2.1.1). (SANE AS 6.2.1.1) (SANE AS 6.2.1.2) 
6.2.04.1 FT 457 S IGNAL FHIGH. HIGH FEED FLOW SIN LTOSEAM GENERATOR CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL I I OFSEAM/EDMSAC DOWNWARD LEVEL TRAqNSIENT MAY OCCUR IN 

B FEED CONTROL, CH-ANNE II STEAM/FEED A.NNUNCIATION, PERIODIC TESTING TRIPPED, LOGIC BECOMES 1/2 ON REMAINING STEAM GENERATOR 8 
TRIP AC RECORDER (YR-457)H 

6..4.2 FT 457 SIGNAL LOW LOW FEED FLOW SIGNAL TO STEAM GENERATOR (SANE AS 6.2.4.1) (SAME AS 6.2.4.1) (SAE AS 6.2.4.1) UPWARD LEVEL TRANIENT MA OCCUR IN 
B FEED CONTROL, CHANNEL L STEAM/FEED STEAM GENERATOR B. BOUNDS FAILURE OF 
TRIP AND RECORDER (YR-45 ) TEST SWITCH 

6.2.05.1 FY 457A OUTPUT HIGH (SAME AS 6.2.4.1) (SAME AS 6.2.4.1) (SAME AS 6.2.4.1) (SAME AS 6.2.4.1) (SAM AS 6.2.4.1)
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REACTOR PROTECTI ?EM SINBLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 6: STEAM/FEED FLOW MISMATCH SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REARKS 

6.2.05.2 FY 457A OUTPUT LOW (SAME AS 6.2.4.2) (S511 AS 6.2.4.1) (SAKE AS 6.2.4.6 (SANE AS 6.2.4.1) (SAME AS 6.2.4.2) 
6.2.05.3 FY 457A INPUT OPEN (SANE AS 6.2.4.2) (SAME AS 6.2.4.1) (SAmE As 6.2.4.1i (SAME AS 6.2.4.1) (SAME AS 6.2.4.2) 
6.2.05.4 FY 457A INPUT SHORT (SAME PS 6.2.4.2) (SANE AS 6.2.4.1) (SA AS 6.2.4.1) (SANE AS 6.2.4.1) (SANE AS 6.2.4.2) 
6.2,05.1 YE 457 OUTPUT VOLTS HIGH (SANE AS (SAME AS 6.2.4.1) (SAME AS 6.2.4.1 (SAME AS 6.2.4.1) (SAME AS 6.2.4.1) 
6.2.06.2 YE 457 DUTPUT VOLTS LOW (SkME Aa 6.2.4.2) (SAME AS 6.2.4.1) (SANE AS 6.2.4.1) (SAE AS 6.2.4.1) SANE AS 6.2.4.2) 
6.2,07.1 PY 459B DUTPUT HIGH G4YANSE '2QRREIJLTPSET 6.2.07. E INPUT TO CONDTUROL ROOM IDICATION, NOE REGUIRED C 1I OF STEAM/FEED mISMATCH UPWARD LEVE T MAY OCCUR IN 

PP 45H3 DESITY CORRECTION FOR STEAM GENERATOR B ANNUNCIATIOf, PERIODIC TESTING TRIPPED, LOGIC BECOMES 1/2 ON REMAINING STEAM GENERATOR B 
FEEDWATER CON7ROL AND CHANNEL_ I1 OF CHANNELS 
STEAM/FEED MISMATCH TRIP 

6.2.07.2 PY 4593 OUTPUT LOW LOW MAIN STEAM PRESSURE INPUT TO (SAME AS 6.2.7.1) NNE REUIRED (INC L I S EED MISMATC 

PP 459B ES YCRETO O D A 

4EAM GENER OR IIN SETPOINT ANALYSIS) SETPOINT FOR LOW FEED FLOW EVENTS STE G RATOR 

6.2.08N FAML 457 TRIPOR 

BDENSITY CORRETO I L TO FLOR DCALIBR'ATED UP TO 7% FROMI REDUCED P9WER 
VALUE FOR STEP.N GENERATOR B FEEDWATER 
CONTROL AND C.ANEL II OF STEAM/FED 
6ISM1ATCH. TRIP 

6.2.07.3 PY 4593 INPUT OPEN (SANE AS 6.2.7.2) (SAE AS 6.2.7.1) (SAME AS 6.2.7.2) (SAME A 6.2.7.2) (SANE AS 6.2.7.2) 
PP 457B 

6. 2. 07. 4 PY 459B INPUT SH ORT LOW MAIN STEAM HZADER PRESSU'RE INPUT To (SlqME AS 6.2.7.1) (SAMkE AS 6.2.7.2) STEAM/IFEE:D XISMATCH TRIP SETPOINT FOR DOWNWARD LEVEL TRANSIENT MAY OCCUR IN 
PP 459B DENSI TY CORRECTION FOR ALL TRESAMLOW FEED FLOW EVENTS DECAI 'BRA*T ED ULP TO ALL THREE STEA GEN ERATIORS 

GE.1RATORS. DENSITY ORRECTION FAILS TO 7% FROM REDUCE POWER FOR ALL THRE 
.FOOR VLUE FOR ALL THREE FEEDWATER STEAM/FEED ISMATCH TRIP CHANNELS 
CONTRPL AND STEAM/FEED NISMATCH ERP 
CHANNELS 

6.2.4.1 F 457 TRIPPED C:HAMNEL H OF STEAM/FEED MISMATCH ANNUNCIATION NONE REQUIRED CHANNEL II OF STAM/FEED MISMATCH NEST 12133 CONTROL CARD 
TRIPPED TRIPPED, LOAiC BECOMES 112 ON RENAINING 

6.2.08.2 FYI 457 UINTRIPPED (AS-IS) CHANNEL II OF STEAM/FED MISMATCH PERIODIC TESTING REDUNDANT CHAN.NELS CHANNEL I1 OF STEAM/FEED MISMATCH 
DISABLED DISAB2SED, LOGIC ECOMES 2/2 ON REMAINING 

6.2.03.1 FFSL 457A TRIPPED (SAE AS 6.2.8.1) (SANE AS 6.2.8.1) (SME AS 6.2.8.1) (SAME AS 6.2.8.1) LOW FEED FLOW MISMATCH RELAY DRIVER 
6.2.0S.2 FFSL 457A UE AS 6.2.8.2) (SANE AS 6.2.8.2) (SAME AS 6.2.8.2) (SAME AS E.2.8. 2) 
6.2.10.1 FFSH 457A TRIPPED (SANE AS 6.2.8.1) (SAME AS 6.2.8.1) (SAME AS 6.2.8a.1) (SAME AS6281 HIGH FEED FLOW NISAATCH RELAY DRIVER 
6.2.10.2 FFSH 457A UNTRIPPED (AS-IS) (SAME AS 6.2.8.2) (SAME AS 6.2.8.2) (SANE AS 6.2.8.2) (SME AS 6.2.8.2) 
6. 2. 11. 1 FM 4573-X TRIPPED (SAINE AS66.2.8. 1) (SAME AS 6.2.8.1) (SAVE AS 6.2.8.1) (SANE AP36.2.8.1) MISMATCH TRIP MATRIX RELAY 
6.2.11.2 Fm 457B-X UNTRIPPED (AS-IS) (SAME AS 6.2.8.2) (SANE AS 6.2.8.2) (SAME AS 6.2.8.2) (SAME AS 6.2.8.2) 
5.2.12.1 FY 457A/4IA VOLTS ZERO OR LOSS OF SPWER TO FY457A AND FY46TA CONTROL ROOM INDICATION, REDUNDANT CHANNELS (SAME AS 6.2.8.2) BOUNDS DULE OUTPUT FAILURE LOW. STEA 

POWER SUPL GRUDED COON MODULE. LOW STEAM AND FEBD FLOW PERIODIC TESSIN AND FEED FLOW OUTPUTS TO STEAM GENERTTOR 
OUTPUTS TO HNNREL I1 OF STEAM/FE D FED CtROL SYS AND CONTORFOL ROOM 
MISAPTri TRIP AND) STEAMGEERTO B FEED INDICATION WILL ALSO FAIL LOW 
CONTROL SYSTEM 

NEST 1213 VOLTS ZERO OR LOSS OF POWER TO FY457A, PY4SSR, FY461A, (SAME AS 6.2.8.1) (SANE AS (. N(SAM E AS 6.2.8.1) FFSL AND FF) ARE DE-ENERGIZE TO 
POWER SUPL GROUNDED FT457, FFS IO47A, AND FFSH457A ACTUATE. STEl AND FEED FLOW OUTPUTS TO 

STEAM GENNRATOR B FEED CONTROL SYSTEM 
AD CONTROL ROL INDICATION WILL ALSO 
FAIL LOW 

6.2.14.1 KS SUPL 11 VOLTS ZERO OR LOSS OF POWER TO NEST 2URNB AlN STESA ANNUNCIATION NONE RESUIRED CHANNEL OF STEAM/FEED MISMEDINATCH STM SE N B FEVEDATENR FLOW 
(RIO/R) GROUDNDED GENERATR B FEED CONTROL SYSTE M TRIPPED, LOGIC BECOES 1/2 OI REMAININS COTROLLER/VALVE AND NR LEVEL REVERSE 

CHANNELS ACTING, VALVE FAILS OPEN, BUT .IGH LEVEL 
TURBINE TRIP DISABLED BY LOS OF POWER 
TO SR LEVEL TRIP RELAY
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REACTOR PROTECTI& B. SINGLE FAILURE ANALYSIS 
SAN ONDFRE UNIT I 

SECTION 6: STEAM/FEED FLOW MISMATCH SCRAM 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

6.2.15.1 NON-REG SUPL II VOLTS ZERO OR CHANNE II OF STEAM/FEED MISMATCH TRIP ANNUNCIATION NONE REQUIRED CHANNEL Ii OF STEAM/FEED MISMATCH RELAY IS DE-ENERSIZE TO TRIP 
(RIO/R11) GROUNDED RELAY DE-EXERGIZED TRIPPE, LOCIC BECOMES 1/2 ON REMAINING 

CHANNELS 
3.01.1CONTROL ROOM INDICATION, CHANEL III OF SEAM/FEED MISMATCH UPWARD LEVEL TRANSIENT MAY OCCUR iN 

'~4TATRC EE ONTROL, CHANNEL !I! OF ANNUNCIATION, PROITESTING RIPD OI EOE / E EqNN TA EEATO 
STEAM/FEED MISMATCH TRIP AiND RECORDER CHANNELS 
(YR-456) 

6.3.01.2 FT 452 SIGNAL LOW DWN-RLELTPSETMYDCU .. 021W STEAM FLOW SIGNAL TO STEA GENERATOR (SAE AS 6.3.1.1) (SAME AS 6.3.1.1 (SAE AS 6.3..1 
C FEED COICHANNEL Ii OF SAM GENERATOR C. SFAILURE OF 
STEAM/FEED MI'SATCH TRIP AND RECOGROER TEST SWITCH 462A 
(YR-458) 

a.303.1 FY 462A OUTPUT HIGH (SAME AS 6.3.1.1) (SAM AS 6.3.1.1) (SAME AS 6.3.1.1 (SAME AS 6.3.1.1) (SAME AS 6.3.1.1) 
6.3.02.2 FY 462A OUTPUT LOW AS 6.3.1.2) (SASE AS 6.3.1.1) (SANE AS 6.3.1.1) (SANE AS .3.1.1) (SAME AS 6.3.1.2) 
6.i3.CC. 3 FY 462A INPUT OPEN (SAME AS 6. 3.1. 2) (SAME AS 6.3. 1.1i) (SAME AS 6.3.1.1) (SANE AS 6. 3. 1.1) (SANE AS 6. 3.1. 2) 
6.3.02.4 FY 462 INPUT SHORT (SAE AS 6.3.1.2) (SAME AS 6.3.1.1) (SANE PS 6.3.1.1) (SANE AS 6.3.1.1) (SAME AS 6.3.1.2) 
6.3.03.1 YE 462 OUTPUT VOL'TS HIH (SAME AS 6(SAME AS 6.3.1.1) (SAME AS 631(SAME G 6.H3.1.1) (SAME A6 1 
6.3.03.2 YE 462 OUTPUT VOLTS OW (SANE AS 6.3.1.2) (SANE AS 6.3.i.2) 
S. 3.04A.1 FT 458 SIGNAL HIGH HIGH FEED FLOW SIGNAL TO STEAM GENERATOR CONTROL ROOM -INDICATION, NONE REGUIRED CHApNEL III OF STEAM/FEEDI MISMATCH DOWNWARD LEVEL TRANSIENT MY OCCUR IN 

CNEED ANNUNCIATIN, PERIODIC TESTING NC BECO /2 ON REMAINING STEAM GENERATO C 
TRIP AND RECORDER (YR-456) CHACNNELS 

6.3.04.2 FT 458 SIGNAL LOW LOW FEED FLOW TO SEAM GENERATOR C FEED ( AS .3.4.1) (SAE AS 6.3.4.1) (SME AS 5.3.4.1) UPWARD LEVEL TRANSIENT MAY OCCUR IN 
CONTROLm, CAkNEL III STEAM/FEED TRIP A:D STEAM GENERAqTOR C. BOUNDS FAIL URE OF 
RECORDER (YR-458) TEST SWITCH 

6.3.05.1 Y 458A DUTPUT HH (SAME A 6.3.4.1) (SAME AS 6.3.4.1) (SAME AS 6.3.4.1) (SAME AS 6.3.4.1) (SAME AS 6.3.4.1)1 
6.3.05.2 FY 458A OUTPUT LOW (SAME AS 6.3.4.2) (SANE AS 6.3.4.1) (SaE AS 6.3.4.1) (SAME AS 6.3.4.1) (SAME AS 6.3.4.2) 
6. 3,.05.3 FY 45SA INPUT OPEN (SAME_ AS 6.3.4.2) (SAME A S 6.3.4.1) (SAME AS 6.3.4.1) (SAMIE AS 6.3.4.1) (SAME: AS 6. 3.4. 2) 
63.0(5. 4 FY 456A INPUT SHORT (SAVE AS 6.3.4.2) (SANE AS3 6.3.4.1) (SAN"E AS 6.3.4.1) (SANE AS 6.3.4.1) (SAME AS 6,3.4.2) 

6.3.06.1 YE 458 DUTPUT HIGH (SAME AS 6.3.4.1) (SAME A36.3.4.1) (SAKE AS 6.3.4.1) (SAME PG 6.3.4.1) (SAE AS 6.3.4.1) 
6.3.06.2 YE 453 OUTPUT LOW (SAME AS 6.3.4.2) (SAME AS 6.3.4.1) (SANE AS 6.3.4.1) (SAKE AS 6.3.4.1) (SAME AS 6.3.4.2) 
6.3.07.1 PY 459C OUTPUT HIGH HIGH MAIN STEAM HEADER PRESSURE INPUT TO CONTROL ROOMO INECATION, NONE REQUIRED CHANNEL III OF STEAM/FEED MISATCH UPWARD LEVEL TRANSIENT MAY OCCUR IN 

PP 459C DENSITY CORRECTION FOR STEAM GENERATOR C NUCAIN PERIODIC TESTIiG TRIPPED, LO1C BECOMES 1/2 ON REMAINING STEAM GENERATOR C 
FEEDWATER COINTROL AND CH aNNE III OF CHANNE LS 

EAN SM/FEED MISMATCH TRIP 
6. 3.07.2 PY 453C OUTPUT LOW LOW MAIN STERN HEADER PR;ESSURE INPUT TO SM S6371 NONE REQUIRED (INCLUDED CHANEL III STEAM/FEE:D IMISMLATCH TRIP DONADLVLTNSETMYCURI 

P453C DENSITY CORRECTION FO]R STEAM GFN;ATO I SETPOINT ANALYSIS) SETPOINT FOR LOW FEED FLOW EVENTS STEAM GENERATOR C 
C. DENSITY CORRECTION FAILS TO FLOOR DECALIBRATED P TO 7% FROM REDUCED POWER 
VALUE FOR SEAM GENELRATOR C FCADWATER 
CONTROL AND CHAONTOEL III OF STEATI/FES 
MISMATCH TRIP 

6.3.07.3 PY 459C INPUT OPEN (SAME A.S 6.3.7.2) (SAME AS 6.3.7.1) (SAME AS 6.3.7.2) (SAME AS 6.3.7.2) (SAME AS 6.3.7.2) 
PP 45(Y-8 

6. 3. 07. 4 PY 45FC INPUT SHORT LOW MAIN STEAM HEADER PRESSURE INPUT TO (SAME AS 6.3.7.1) (SME AS 6.3.7.2) STEAM/FEED MISMATCH TRIP SETPDINT FOR DOWNWARD LEVEL TRNSIENT MAY OCUR IN 
PP 459C DENSITY CORRECT ION FOR ALL THREE STEAM LOW FEE,-D FLOW EVENTS DECALIBRATED UP TO ALL TH.REE STEAM GENERATRS 

GEERATORS. DENSITY CORRECTION FAILS TO 7% FROM REDUCED POWER FOR ALL THREE 
COR VALUE FOR ALL THREE FEDWATER /ED 
CONTROL AND STEA/FEED MISMTATC TRIP 
CHANNELS 

6.3.08.1 FM 458 TRIPPED CHANINEL !!I OF STEAM/FEED MISMATCH ANt LINCIATION NONE REQUIRED CHANNEL ill OF STEAM/FEED MISMATCH NEST 1213C CNlTROL CARD 
RTESD TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNELS F
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SECTION 6: STEAM/FEED FLOW MISMATCH SCRAM 

LOCAL EFFECTS AND ETHOD OF INHERENT COMPENSATING 
ITEM 0 DEVICE ID FAILURE MODN DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

6.5.3.2 FM 458 UNTRIPPED (AS-IS) CHANNE III OF STEW-FEED MISMATCH TRIP PERIODIC TESTN3 REDUNDANT CANNELS CANNEL III OF STEAMFEED ISMATCH 
DISABLED DISABLED, LOSIC ECOMIJES 2/2 ON REMAINING 

CHANNELS 
b.3.03.1 FFSL 458A TRIPPED (SAME AS 6.3.8.1) (ANE AS 6.3.8.1) (SANE AS 6.3.8.1i (SA.E AS 6.3.8.1) LOW FEED FLOW MISMATCH RELAY DRIVER 
6.3.03.2 FFSL 458A UNTRIPPED (AS-IS) (SAE AS 6.3.8.2) (SAE AS 6.3.8.2) (SANE AS 6.3.8.2) (SANE AS 6.3.8.2) 
6.3.1,0.1 FF51) L58A TRIPPED (SANE AS 6.3..1) (SANE AS 6.3.8.1) (SANE AS 6.3.8.1) (SANE AS 6.3.8.1) HIGH FEED FLOW MISMATCH RELAY DRIVER 
o.3.10.2 FFSH 459 UNTRIPPED (AS-IS) (SANE AS 8.3.8.2) (SAC AS 6.3.8.2) (SANE rS 6.3.8.2) (SME AS 6.3.8.2) 
6.3.11.1 FM 4582-X TRIPPED (SANE AS (SNE AS 6.3.8.1) (SANE AS 6.3.8.1) (SANE AS 6.3.8.1) MISMATCH TRIP MATRIX RELAY 
6.3.11.2 FM 4583-X UNTRIPPED (AS-IS) (SAME AS 6.3.8.2) (SAME AS 6.3.8.2) (SANE PS 6.3.8.2) (SPyC PS 6.3.8.2) 
6.3.112.1 FY 454/462A VOLTS ZERO OR LOSS OF POWER TO FY4SA AND FY462A COROL ROOM INDICATION, REDUNDANT CHANELS (SANE AS 6.3.8.2) BOUD OU OUTPUT FAILURE LOW. STEAM 

POWER SUPL :ERiOUNDEDP PGCOMO.3N MODLE. LOW STE.1AND FEED FLOW PEVLIDIC TESTIN GND FEED W OTPUTS 
O RPUT S TOPC H.NNL OF STEAMP./FEED C FEED CONTROL SYSTEM AND CONTROL RaM 
MISMATCiHi TRIP AND STEAM GERATOR C FEED INDICATIONj WILL ALSO FAIL LW 
CONTROL SYSTEM 

2.3..1 NES 1S13C VOLTS ZERO OR LOSS OF POWER TO FY4SSA, 1Y453C, FY4SEA, (SANE AS 6.3.8.1) (SAME 6.3.8.1) (SANE AS 6.3.8.1) F AND FF51) ARE EE 
POW4ER SU*-PL 'URGv."xED FyM45 F4B, AND FFSH45SP ACTUATE. STEAM AND FEED FLOW OUTIPUTS T 

STAM GENER.ATOR. C FEED CONTROL SjYSTEM 

AND ONTROL ROM INDICATON ILL ALSO 
FA1L LOW 

o.:. ~ ~ ~ ~ ~ ~ ~ ~ 141RGSP I OLSZR R LS F POWER To NEST 13CAND STEWx ANNU.NCIATION NOERQURDCANqEL III OF S-TEW/VFEED MISMATCH SMSNCFEWTRFO 
(RiO/Ru) GRUTE GENEATOR C FEDCO.NTROL SYSTEM4 IR: K Ar' b HLBCOMES 1/2 ON REMAINING ONT.ROLLER/VALVE: AN R LEVEL REIVERS 

CANNELS ACTING, VALVE FAILS OPEN, BUUT HUTHLEV 
TURBINE TRIP DISABLED BY LOSS OF POBE 
TO0 NR LEVEL TRIP RELAY 

6. 3. 15. 1 N ON- REG. SUPL- Il1 VOLTS ZERO OR CHANNiEL III STEW/FEED FLOW MIMTH ANNUNCIATIO NONE REURE1HANL 1 OF ST EW/FEEKD MI.SMATCH. RELAY IS' DE-E.NE.RG-IZE TO TRIP 
RIO/R) GROUNDED TRIP RELAY OS-ENERGIZED TRIPPED, LOGIC SH.OMS 1/2 ON REMAINING 

6.4. 01. 1 PT 453 SIGNAL HIGH HIGH MyAIN~ STEAM :HEADER PRESSURE SIGNAL CONTROL ROOM INDICATION, NONE RE:QU,,IRED 1NCREASE CACUATED STEWM MASS FLOW 1NPOT (ALON3 WITH T-AVG A ND 7-REP) TOa 

TO STEWM DUMP OPERATTiONAL NODE SELECTOR AUNITOPERIODIC TESTING NPUT TO MSTCTRPH aNNL, CAUSING CDUMP, POTEiNTIAL FOR STEW4y DUMP 
SITCH, COTROL Rm INICATION, AND 3/3 MIPaTCH TRIP (ABOVE P-E REACTOR ACTUATION, WILL ALSO CAUS E TRANSIENT 

STAM DENSITY CORRE.1)C(SEN INPUT ToS POWER) IREAS) 'FWATER 

.S. IS L..82 S AS N..82 (SM ES 6.3T.8.2)R 

TREFEEDWATER CONTROL/MISMATCH TRIP bWGNRTR 

.4.01. T459 SNL LW LOW MAIN STEWM ADER PRESSURE SIGN (SME AS 6.4.1.1) NONER (INCLUDED STEW/FEED TRIP BETPOINT DOWNWARD LEVEL TRANSIENT KAY OCCUR IN 
STEAM D-UMP OPERATIONAL NODE SELECTOR I SEPINT ANAL YSIS) FOR LI/A FEE D FL OW EVENTS DECALIBRATED UP ALL 3 STEWM GE-NERATORS FROM REDUCE 
SWITCH, CONTROL 200R INDICATION, AD T 7% FROM REDUCE POER FOR ALL THREE POWCEAR 
STEM DENSIT CORRECTIO N INPUT. DENSITY STEA/FEED M1SATCH TRIP CHANNELS 

DRUECTION IN ALL THREE FE TE R 
CONTROL/ISMTCH TRIP CHANNELS FAILS TO D 
FLOOR VALUE 

6.4. 02.1 PC. 4116A OUTPUT HIGHGLH MAIN STEAM HEADER PRESSURE TO STEAM ANUNCIATION, PERIODIC -TSTING NONE REQUIRED NONE 
DUNP opE RTIONAL NODE SELECTOR SWTCH N 

6. 4.0G2. 2 PC 418A OUTPIT LOW LOW IN STEM HEADER PRESSURE TO STE PERIODIC TESTING NONE REQUIRED NONE 
DUMP MOODE SELCTO SWITCC N 

6. 4.02. 3 PC 4i8A IPTOPEN (SANE AS 6.4.2.2) (SAME AS 65.4.2.2) (SA7E AS36.4.2.2) (SAME AS3 6.4.2.2) IPUT WIRED IN PARALLEL W'ITH PT-459 LON 
RESISTOR 

6.4.0L2.4 PC 418A INPUT SNHORT (AE AS 6.4.H.2) (SWE AS 6.4.1.1) SNE AS 64.I1.2) (SAE AS 6.4.1.2) 
6.4.03.1 YE 453 OUTPUT VOLTS HIGH (SAME AS 6.4.1.1) (SANE AS .4.1.1) (SAME A NS6.4.1.1) (SANE AS 6.4.1.1) POWER SUPLY FOR PT-453 CURRENT LOOP
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TABLE 7: SCRAM MATRIX AND BREAKERS 

(INCLUDING MANUAL AND RCP BREAKER SCRAMS) 

REFERENCES: A. SYSTEM DESCRIPTIONS 
SD-SO1-570 REACTOR PROTECTION SYSTEM AND PERM.  

B. DRAWINGS 
5112259 
5150410 (N1545 Sh'102)
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Page No. 3 

REACTOR PROTECT EM SINLE FAILURE ANALYSIS 
SAN ONFRE UNIT 1 

SECTION 7: SCRAM MATRIX AND BREAKERS 
(INCLUDINS MANUAL AND RCP BREAKER SCRAMS) 

LOCAL EFFECTS AND METHDD OF INHERENT COMPENSATINS 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS :FFECT ON RPS REMARKS 

7.4.10. 1 PR&PRT-3 UNTRIPPED (AS-IS) LOSS OF COINCIDENTOR-B POWER RANGE (SAME AS 7.4.7.1) REDUNDANT POWER RANGE (SAME AS 7.4.9.1) 
OVERPOWER TRIP INPUT TO SHUNT COIL B AND OVERPOWER TRIP PATHS TO 
UVS-1 SHUNT COIL A AND UVS-1 

FROM CGINCIDENTDR-A 
7.4.11.1 TEST GYP-P ON COINCIDENTOR-A SR AND POWER RANSE ANUNCIATION REDUNNT SUR AND POWER LOSS OF REDUNDANCY FOR SUR AND POWER 

OVERPOWER TRIP INPUTS TO SHUNT COIL A, RANGE OVERPWER TRIP mNGE OVERPOWER sCES, TRIP LOsIC 
LUVS-1 AND UVS-2 BYPASED PAThS TO SHUNT COIL B UN FEC 

UVS-1 AND UVS-2 FRaM 
COINCIDENTOR-B 

7.4.12.1 TEST GYP-S ON CGINCIDENTOR-S SUR AND POWER RANGE ANNLNCIATION REDUNDANT SUR AND POWER (SANE AS 7.4.11.1) 
OVERPOWER TRIP INPUTS TO SUNT COIL B, RANGE OVERPOWER TRIP 
UVS-1 AND UVS-2 SYPAESED PATHS TO SHUNT COIL A, 

UVS-I AND UVS-2 FROM 
CGINCIDNThTR A 

7.5.01.1 FC 400-Xi UNTRIPPED (PS-IS) LOGS OF LOO P LOW FLOW INPUT TO 2/3 PERIODIC TSTING LOOP A RCP GREAKER INPUT LOSS OF REDUNDNCY FOR 2/3 LOSE OF ES RELAY 1S ENERIZE TO TRIP 
TRIP NTRIX FOR SHUNT COiL A, SHUNT CGIL TO 2/3 ?YTRiX FLOW EVENTS INOLViNG LOOP A. TRIP LOGIC 
5, AD UVG-3 UNAFFECTED 

7.5.01.2 FC 410-X1 UNTRIPPED (AS-IS) LOBS OF LOOP S LOW FLOW INPUT TO 2/3 PERIODIC TESTING LOOP A REP BREAKER INPUT LOGS a: REDUNDANCY FOR 2/3 LOGS OF RCG (SAME AG 7.5.1.1) 
TRIP MTRIX FOR SHUNT COIL A, SHUNT COIL TO 2/3 MTRIX FLOW EVENTS INVOLVING LOOP A, TRIP LOGIC 
B, AND UVS-3 UNAFFECTED 

7.5.01.3 FC 420-X1 UNTRIPPED (AS-IS) LOS OF LOOP C LOW FLOW INPUT TO 2/3 PERIODIC TESTING LOOP C RP BREAKER INPUT LOSS OF REDUNDANCY FOR 2/3 LOSS OF RCS (SAE AS 7.5.l.1) 
TRIP MTRIX FOR SHUNT COIL A, SHUNT COIL TO 2/3 MATRIX FLOW EVENTS INVOLVING LOOP C, TRIP LOGIC 
B, AND UVS-3 UNFFECTED 

7.5.02.1 FC 400-XE UNTRIP.PED (AG-IS) LOSS OF LOOP A LOW FLOW INPUT TO 1/3 PERIODIC TESTING LOOP A RIP BREAKER INPUT LOSS OF REDUNL4NCY FOR 1/3 LOSS aF RCS RELAY IS ENERGIZE TO TRIP 
TRIP MTRIX FOR SHUNT COIL A, SHUNT COL TO 1/3 MATRiX FLOW EVENTS INVOLVING LOOP A, TRIP LOGIC 
B, AND UV-2 UNFFECTED 

7.5.02.2 FC 410-12 UNTRIPPED (AS-IS) LOSS OF LOOP S LOW FLOW INPUT TO 1/3 PERIODIC TESTING LOOP B RP BREAER INPUT LOSS OF REDUNDNCY FOR 1/3 LOSS a: RCS (SAE PS 7.5.2.1) 
TRIP MTRIX FOR SHUNT COIL A, SHUNT COIL TO 1/3 MATRIX FLOW EVENTS INVOLVING LOOP 5, TRIP LOGIC 
B, AND UV-2 UNAFFECTED 

7.5.02.3 FC 420-X2 UNTRIPPED (AS-IS) LOSS OF LOOP C LOW FLOW INPUT TO 1/3 PERIODIC TESTING LOOP C RCP BREAKER INPUT LOSS OF REDUNANCY FOR 1/3 LOES a RC (SAME AS 7.5.2.1) 
TRIP MTRIX F.R SHUNT COIL A, SHUNT COIL TO 1/3 MTRiX FLO EVENTS INVOLVING LOP C, TRIP LOGIC 

,AND UV-2 UNAFFECTED 
7. 5.03.1 /15S-1 II00 OPEN (AS-IS) LOSS OF LOOP A RCA BREAKER INPUT TO 1/3 PERIDDIC TESTING LOOP A LOW FLOW CHANNEL LOSS OF REDUNDNCY FOR LOSS : S FLOW GSEAKER OR B-AUXILIARY SWITCH 

D 2/3 LOW FLOW TRIP MATRICES FOR SUNT () INPUT TO SHUNT COIL EVENTS INVOLVIN LOOP A, TRIP LOGIC MALFUNCTIaN 
COIL A AD SHUNT COIL B A, SHUNT COIL 3, 0S-2 UNAFFECTED 

(1/3 ONLY) MDO UVS-3 (2/3 
ONLY) MTRICES 

7.5. 03.2 /152-11A02 OPEN (AS-IS) LOGS OF LOOP B RCP BREAKER INPUT TO 1/3 PERIODIC TESTING LOOP B LOW FLOW CHANNEL LOSS OF REDUNANCY FOR LOES aF RCS FLOW (SANE AS 7.5.3.1) 
AND 2/3 LOW FLOW TRIP MATRICES FOR SHUNT (II) INPUT TO SHUNT COIL EVENTS INVDLVING LOOP B, TRIP LOGIC 
COIL A AND SHUNT COIL S A, SHUNT COIL 5, UVS-2 UNAFFECTED 

(1/3 ONLY) AND UYS-3 (2/3 
ONLY) MATRICES 

7.5.03.3 b/152-11AO OPEN (AS-IS) LOSS OF LOOP C RCP BREAKER INPUT TO 1/3 PERIODIC TESTING LOOP C LOW FLOW HANNEL LOSS OF REDUNDANCY FOR LOSS OF RCS FLOW (SAME AS 7.5.3.1) 
AND 2/3 LOW FLOW TRIP MTRICES FOR SHUNT (1II) INPUT TO SHUNT COIL EVENTS INVOLVING LOOP C TRIP 
COIL A AND SHUNT COIL B A, SHUNT COIL B, UVS-2 UNAFFECTED 

(1/3 ONLY) AND UVS-3 (2/3 
ONLY) MATRiCES
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Page No. 5 
02/15/89a 

REACTOR PROTECTIOWEM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 7: SCRAM MATRIX AND BREAKERS 
(INCLUDING MANUAL AND RCP BREAKER SCRAMS) 

LOCAL EFFECTS AND MTHOD OF INHERENT COMPENSATING 
ITEM DEVICE ID FAILURE MODE DEPENENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

7.7.05.2 US 2 INPUT SHORT (SAME A 7.7.5.1) MY AS BLD FLES IN (SAME AS 7.7.5.1) (SAE AS 7.7.5.1) (SAME AS 7.7.5.1) (SAME AS 7.7.4.2) 
COMON UV COIL SUPPLY 

7.7.05.3 UVS 2 TRIPPED CURRENT INTERRUPTED TO UV COIL A AND U4 (S.ME AS 7.7.5.1) (SAME AS 7.7.5.1) (SAME AS 7.7.5.1) 
COIL B 

7.7.05.4 UVS 2 UNTRIPPED (AS-IS) LOSS OF 1/3 LOW RCS FLOW, 1/3 REP PERIODIC TESTING SHUNT TRIPS A AD B REDUCED EDUNDACY FOR 1/3 LOW ROB FLO, 
BREAKER, STEAMIFEEDWATER FLOW MISMATCH, ./3 RCP BREAKER, STEAM/FEEDWATER FLOW 
FIXED HIGH PRESSURE AND NIS (SUR) TRIP MISMATCH, FIXED HIgH PRESSURE AD NIS 
CAPABILITY FOR UV COIL A AND UV COIL B (SUR) SCRAMS, NO LOSS OF ANY SCRAM 

FUNCTION 
7.7.05.1 UVS 3 INPUT OPEN LOSS OF UVS-3 HOLD-IN FORCE, CONTROL ROOM INDICATION, NOPE REQUIRED REACTOR SCRAM 

INTERRUPTING CURRENT TO UV COIL A AND UV PERIODIC TESTING 
COIL B 

7.7,06.2 UVS 3 INPUT SHORT (SAME AS 7.7.5.1) MY ASO BLOW FUSES IN (SAME AS 7.7.6.1) (SAME AS 7.7.5,1) (SPE AS 7.7.6.1) (SAME AS 7.7.4.2) 
COMON UV COIL SUPPLY 

7.7.06.3 UVS 3 TRIPPED CURRENT INTERRUPTED TO U COIL A AND UY (SAME AS 7.7.6.1) (SANE AS 7.7.6.1) (SAME AS 7.7.6.1) 
COIL B 

7.7.06.4 UVS 3 UNTRIPPED (AS-IS) LOSS OF 2/3 LDW RCS FLOW, VARIABLE LOW PERIODIC TESTING SHUNT TR1PS A AND B ED DUNNCY FOR 2/3 LOW ROE FLOW 
PRZSSU2 AND TURBINE TRIP CAPABILITY FOR VARIABLE LOW PRESSURE AND TURBINE TRIP 
UV COIL A AND UP COIL B SCRAMS, NO LOSS OF ANY SCRM FUNCTION 

7.7.07.1 UVS 4 INPUT OPEN LOSS OF UPS-4 HOLD-IN FORCE, CONTROL BOOM INDICATION, NDN REQUIRED REACTOR SCRAM 
INTERRUPTING CURRENT TO LV COIL A AND UV PERIODIC TESTING 
COIL 3 

7.7.07.2 UVS 4 INPJT SHORT (SAME AS 7.7.7.1) MAY ALSO BLOW FUSES IN (SAME AS 7.7.7.1) (SAME AS 7.7.7.1) (SANE AS 7.7.7.1) (SANE AS 7.7.4.2) 
COMMON UV COIL SUPPLY 

7.7.07.3 UVS 4 TRIPPED CURRENT INTERRUPTED TO LV COIL A AND UV (SAME AS 7.7.7.1) (SAME AS 7.7.7.1) (SAME AS 7.7.7. 1) 
COIL B 

7.7.07.4 UPS 4 UNTRIPPED (PS-IS) LOSS OF 2/3 RCP BREAKER TRIP CAPABILITY PERIODIC TESTING SHUNT TRIPS A AT) S EDUCED REhNDUCY FOR 2/3 ROP BEAKER VAIABLE HIGH PRESSURE TRIP PERMENTLY 
FOR UV COIL A AND UV COIL B SCRAMS. NO LOSS CF ANY SCRAM FUNCTION BYPASSED IN THIS CIRCUIT 

7.7.08.1 SHUNT COIL A OPEN LOSS OF SCRAM BREAKER A SHUNT TRIP CONTROL ROOM INDICATION, UNDERVOLTAGE TRIP, LOSS OF REDUNDANCY FOR SCRAM BREAKER A VARIABLE HIGH PRESSURE TRIP PERMANENTLY 
CAPABILITY PERIODIC TESTING REDUNDANT BREAMER ACTUATION, ALL SCRM FUNCTIONS BYPASSED IN THIS CIRCUIT 

UNAFFECTED 
7.708.2 SHUNT COIL A SHORT LOSS OF SCRAM BREAKER A SHUNT TRIP CONTROL ROOM INDICATION, (SAME AS 7.7.8.1) (SAME AS 7.7.8.1) FUSES FROM EACH POLE OF 125 VDC SUPPLY 

CAPABILITY PERIODIC TESTING PREVENT LOSS OF REDUNDNT BREAKER SHUNT 
TRIP 

7.7.08.3 SHUNT COIL A GROUND NONE BUS GROUND INDICATION NONE REQUIRED NONE DC SUPPLY IS UNGROUNDED, GROUND OF THIS 
COIL BOUNDS CASE OF GROUND IN ANY INPUT 
TO THIS COIL 

7.7.09.1 SHUT COIL OPEN LOSS OF SCRM BREAKER B SHUNT TRIP CONTROL ROOM INDICATION, UNDERVOLTABE TRIP, LOSS OF REDUNDANCY FOR SCRAM BREAKER B 
CAPABILITY PERIODIC TESTING REDUNDANT BREAKER ACTUATION, ALL SCRAM FUNCTIONS 

UNAFFECTED 
7.7.09.2 SHUNT COIL B SHORT LOSS OF SCRAM BREAKER B SHUNT TRIP CONTROL ROOM INDICATION, (SAME AS 7.7.9.1) (SANE AS 7.7.9.1) FUSES FROM EACH POLE OF 125 VDC SUPPLY 

CAPABILITY PERIODIC TESTING PREVENT LOSS OF REDUNDAT BREAKER SHUNT 
TRIP 

7.7.09.3 SHUNT COIL B GROUND NONE BUS GROUND INDICATION NONE REQUIRED NONE DC SUPPLY UNGROUNDED, GROUND OF THIS 
COIL BOUNDS CASE OF BROUND IN ANY INPUT 
TO THIS COIL 

7.7.10.1 UV COIL A OPEN LOSS OF UV COIL A HOLD-IN FORCE, CONTROL ROOM INDICATION, NONE REQUIRED REACTOR TRIP 
ACTUATING SCRAM BREAKER A PERIODIC TESTING



Pace No 6 

REACTOR PROTECTI WEM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 7: SCRAM MATRIX AND BREAKERS 
(INCLUDING MANUAL AND RCP BREAKER SCRAMS) 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

7.7.10.2 UV COIL A SHORT (SAE AS 7.7.10.1) UV COIL B MAY ALSO BE (SWE AS 7.7.10.1) (SAME AS 7.7.10.1) (SAME AS 7.7.10.1) FUSES FROM EACH POLE OF 125 VDC SUPPLY 
DE-ENERGIZED IF COMMON UV COIL SUPPLY PREVENT LOSS OF SHUNT TRIP CAPABILITY 
FUSES BLOW DUE TO SHORT 

7.7.10.3 L4 COIL A GROUND NONE BUS GROUND INDICATION NONE REQUIRED NONE DC SUPPLY UNGROUNDED, ROUD OF UV COIL 
BOUNDS CASE OF BROUND IN ANY INPUT TO 
THIS COIL 

7.7.11.1 UV COIL B OPEN LOSS OF UV COIL B HOLD-IN FORCE, CONTROL ROOM INDICATION, NOhE REQUIRED REACTOR SCRAM 
ACTUATINS SCRAM BREAKER B PERIODIC TESTING 

7.7.11.2 UV COIL B SHORT (SANE AS 7.7.11.1) UV COIL A MAY ALSO BE (GAE AS 7.7.11.1) (SAME AS 7.7.11.1) (SANE AS 7.7.11.1) (SAME AS 7.7.10.2) 
DE-ENERbIZED IF COMMON UV COIL SUPPLY 
FUSES BLOW DUE TO SHORT.  

7.7.11.3 UV COIL B GROUND NONE BUS GROUND INDICATION NONE REQUIRED NONE (SAME AS 7.7.10.3) 
7.7.12. 1 72/SCRAM A TRIPPED INTERRUPTS BOTH POLES OF 125 VDC POWER ANNUNCIATION NONE REGUIRED REACTOR SCRAM 

(BREAKER) TO CONTROL ROD (RCCA) DRIVE MECHANISiS 
7.7.12.2 72/SCRAM A UNTRIPPED (AS-IS) LOSS OF 1 OF 2 SCRAM BREAKERS PERIODIC TESTING REDUNDANT BREAKER LOSS OF REDUNDANCY IN FINAL ACTURTION 125 VC PDWER TO CONTROL ROD (RCCA) 

(BREER) - DEVICE FOR REACTOR SCRAM DRIVE MECHANISMS CAN ALSO BE INTERRUPTED 
AT 125 VDC BREAKER 72-141 

7.7.13.1 72/SCRAM B TRIPPED (SAE AS 7.7.12.1) (SANE AS 7.7.12.1) (SAE RS 7.7.12.1) (SAE AS 7.7.12.1) 
(BREAKER) 

7.7.13.2 72/SCRAM B UNTRIPPED (AS-IS) (SAME AS 7.7.12.2) (SME AS 7.7.12.2) (SAE AS 7.7. 12.2) (AME AS 7.7.12.2) (SAME AS 7.7.12.2) 
(BREAKER) 

7.8.01.1 72/141 (BREAKER) TRIPPED INTERRUPTS BOTH POLES OF 125 VDC POWER CONTROL ROOM INDICATION, NONE EQUIRED REACTOR SCRM 
TO SCRM BREAKER CONTROLS, CONTROL ROD ANNUNCIATION 
(RCCA) SEQUENCING CONTROLS, AND CONTROL 
ROD (RCCA) DRIVE MECHANISMS 

7.9.01.1 125 VDC BUS I VOLTS LOW UV COILS A AD B ACTUATED ON LOW VOLTAGE CONTROL ROOM INDICATION, NONE REQUIRED REACTOR SCRM 
ANHUNCIATION



TABLE 8-1: POWER SUPPLIES 

REFERENCES: A. SYSTEM DESCRIPTIONS: 
SD-SO1-140 125VDC SYSTEM 
SD-SO1-150 MAINTAINED 120VAC SYSTEM 

B. DRAWINGS: 
5102173 
5102174 
5149348 

NOTES: a. THIS SECTION EVALUATES FAILURES IN THE CHANNELIZED 
VITAL AND REGULATED BUS SYSTEM COMMON TO THE SCRAM 
FUNCTIONS. IT WAS DEVELOPED IN PART USING THE SORT.  
OF TABLES 1 - 7 FOR RACK POWER SUPPLY DEPENDENCY 
WHICH IS PROVIDED AS TABLE 8-2.  

b. THE CREDIBLE FAILURE MODES FOR THE VITAL AND 
REGULATED BUS INVERTER AND TRANSFORMER SUPPLIES WERE 
CONSIDERED TO BE THOSE RESULTING IN BUS VOLTS LOW OR 
ZERO. BUS VOLTS HIGH WAS NOT CONSIDERED CREDIBLE 
BECAUSE MULTIPLE FAILURES IN THE SAME CHANNEL (eg.  
INVERTER AND REGULATOR) WOULD BE REQUIRED TO PRODUCE 
SUCH AN EFFECT AND SINGLE CHANNEL FAILURES WERE NOT 
LIMITING.  

c. EXISTING BREAKER AND FUSE COORDINATION WERE CREDITED 
FOR PREVENTING THE PROPAGATION OF FAULTS INTO THE 
VITAL AND REGULATED POWER SUPPLY SYSTEM.



Page No. 1 
02/15/8 

REACTOR PRTECTIW EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 8: POWER SUPPLIES 

LOCAL EFFECTS AND METHOD a: INHERENT COMPENSATING 
ITEM 4 DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

8.1.01.1 72-135 INPUT SHORT LOS OF DC S '. INTERRUPTION OF POWER CONTROL ROOM INDICATION, REACTUR SCRAM ON LC BUS I UNOERVOLTASE 25 VOC BUS 1 BREAKER FOR VIT S 1 

8.,0. VNVETTE 1 IN UT 2,3O1,4PENUNia, I 

8T1 3INVERTER. DC SYSTEM IS UNGRON DED 
REGULATED BUSSES 1, 2, 3 AND 4 DURING 
AUTOTRANSFER TO BACKUP SOURCE FROM MCC-2 

8.1.01.2 72-135 TRIPPED LOSS OF VITAL BS 1 INVERTER, CONTROLNONE REIED CHA I IN ALL SCRAM REG B I AND NON-EG SPL I FOR R1/r 
INTERRUPTION OF POWER TO VITAL BUS 1 AND LOCAL INDICATION rUNCTION EXCEPT RCS LOW PLOW AND R31R4, R5, RIO/RI) AND NIB INTERRUPTED 
REGULATED SBS I DURING AUTOTRANSFER TO TRIP DURING INPU VOLTAGE FOR 1-2 CYCLES DURING TRANSFER 
37.5 kVA BCKUP SOURCE FROM MCC-2 RANSIENT 

.2.INVERTER I I T OPEN (SAME AS 8.1.1.2) (SAME AS 8.1.1.2) (SANE As 8..2) (SAME AS 8.1.1.2) (SAME AS 
8. 1.02.2 INYERTER I INPUT SHORT (SANE As 8..1.2) (SAKE AS 8.1.1.2) (SANE AS 8.1.1.2) (SANE AS (BANE AS a.1.1.2) 
8.1.02.3 IERTER 1 OUTPUT VOLTIS ZERO NSME AS 8.1.1.2) (SME AS 8..1.2) (SANE AS 8.1.1.2) (SAME As (SAME AS 8.1.1.2) 
8. 1. .4 INVERTER 1 OUTPUT SHORT OR (SANE AS 8.1.1.2) (SME PS 8.1.1.2) (SANE AS 8.1.1.2) (SANE AS 8.1-1.2) (SAME AS 8.1.1.2) 

8.1.03.1 AUTO TRANS SW 1 CONTACTS OPEN LOSS OF VITAL BUS 1 AND EULATED BUS 1 CONTO ROOM INDICATION, R RES SiPL I AND NRN-REG BA I RRP/R2.  
ANNUNCIATION RCB LOW PLOW. NONE NCTIONS EXCET ROW PLOW AND R3/R4, R5, RiO/Ru AND0HIS LOST. b= 

REQUIRED FOR OTHER SCRAMy TURBINE TRIP. CHANNNEL 1 ROB LOW FLOW ITE-MS 1.1.22. ', 1. 23., 1. ,1. 24. 1, 
FUNCT IONS DISABLED, RCP BREAKER SCRAMTS UNAFFECTED 1.1.25.1, 2181 2...,4.1.23.1, 

5. 1.7.1, 5. 1. 8.!,.1.14.i AND. 6. 1. 15,1 
8.1.03.2 AUTO TRANS SW 1 CONTACTS CLOSED INVERTER 1 AND 37.5 kYA BEAKUP SOURCE PERIODIC TESTING, LOCAL NONE REQUIRED NONE SAME "S8.13.1 

FROM KCC-2 PARALLELED. IF OUT OF PHASE, INDICATION 
INVERTER MAY CURRENT LIMIT AND TRIP 
INTERNALLY, LEAVING VITAL BUS 1 AND 
REGULATED SL 1 ON MCC-2 

8, 1.03.3 AUTO TRANS SW 1 CONTACTS ROUNDED LOSS OF VITAL BUS 1, REGULATED BUS 1 AND CONTROL ROOM INiCATION, (SYE AS 8.1. 3.1) (SAME AS 8.1.3.1) (SANTOE AS 8.O.N3.) BOUNS CASE a: GROUN 
37.5 kA BACKUP SOURCE FROM MCC-2 ANNUNCIATION ON ANY VITAL BUS 1 DEVICE. ALSO CAUSES.  

LOSS OF UTILITY BUS 
8.1.04.1 VITAL BUS I P08 INPUT SHORT (SAME AS 8.1.3.3) AUT0 TRANS SW 1 WILL (SAME AS 8.1.3.3) (SANE AS 8.1.3.1 (SANE As 8.1.3.1) ALSO CAUSS LOSS a: UTLITY S 

PROPABATE S-ORT TO 37.5 kVA BACKUP 
SOURCE FROM MCC-2 

8.1.04.2 VITAL GUS I ACB TRIPPED LOSS OF VITAL BUS 1 AND REGULATED BUS 1 (SAME AS 8.1.3.3) (SAME AS 8.1.3.1) (SAME AS 8.1.3.1) 
8.1.05.1 8-1103V TRIPPED LOSS OF NON-REG SUPL I (RI/R2) PERIODIC TEST NONE NONE SEE ITEM 1.1.23.1 

(HEWER) 
8. 1.06.1 8-1101V TRIPPED LOSS OF NON-REG SUPL I (R3/R4) ANNUNCIATION, PERIDIC TESTTE 1. 25.1 A ... 1 

(BREAKER)VARIABLE LOW PREUR AND I 
PRESSURIZER LEVEL TRIPPED, LOGICBEOS 
1/2 ON REMAINING CHANNELS 

8.1.07.1 8-1106V TRIPPED LOSS OF NON-REG SUPL I (R5) ANNUINCATION, PERIODIC TEST REDUNDANT CHANNELS AND CHANNEL I a: RCS LOW FLOW DISABLED IN SEE iTEM 5.1..  
(BREAKER) RCA BREAkER SCRAPIS 1/3 AND 2/3 MATRICES, LOGIC BECOMES 1/2 

(No P-8) AND 2/2 (NO P-7) RE-SPECTIVELY 
1N REMAINING CHAKNNELS. RCP BREAKER 
SCRAPS UNAFFECTED 

8.1.08.1 8-1105V TRIPPED LOSS OF NON-REG SUPL I (R10/R11) ANNUNIATION, PERIODIC TEST NONE REUIRED I OF STEA/FEED MISMATCH SE ITEM 8. . 1 
(BREAKER) TRIPPED, LOGIC BECOMES 1/2 ON REMAINING 

CHANNE'LS 
8,1. 0.1 8-1107V TRIPPED LOSS OF REGULATED BUS 1 (REG SUiPL I !O CONT ROL RDDM IDCATIN 8 R INDITION, REDUNDANT CNS FOR FIXED CNL I OF FIXED HI PRESS, VAR LO PRESS SEE I TEMS 1.1.22.1, 1.1. 24. 1, 2.1. S. 1, 

(BREAKEaR) Ri/RE,, R3/R4, R5, RIO/Rh, NIB RA0KS) ANNUNCIATION HIl PRESSURE, VARIABLE LO0 AND HI PZR LEVEL DISABLED, LOGIC BECOMYES 4.1.23.1, 5.1.7.1 AND 8.1.14.1 
PRESSURE AND HI PZR LEVEL 2/2 ONI REM SYCHNL I OF BEM #U, NIB 
SCRAMS. NON E REQU IRED FOR OVRPWR AND SUR, RCS LO FLO AND RT EN/FEED 
OTHER SCRAM FUNCTIONS MISMATCH TRIPPED. SCRAM OCCURS (P-7 OR 

NO P-B) OR LOGIC BECOMES 1/2, 1/3- 1/2 
AND 1/2 REP
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Pace No. 3 
02/15/89 

REACTOR PRTECTITEM SIN3LE FAILURE ANALYSIS 
SAN ONFRE UNIT 1 

SECTION 8: POWER SUPPLIES 

LOCAL EFFECTS AND METHDD OF INH-ERENT COMPENSATING 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RAS REEARKS 

8.2.03.3 AUTO TRANS SW 2 CONTACTS GROUNDED LOSS OF VITAL BUS 2, REGULATED BUS 2 AND CONTROL ROOM INDICATION, (SAE AS 8.2.3. (BANE AS 8.2.3.1) (SANE AS 8.2.3.1) BOUNDS CASE OF GROUND 
37.5 kVA BACKUP SOURCE FROM MCC-2 ANNUNCIATION ON AY VIAL B 2 DEVICE. ALSO CAUSES 

LOSS OF UTILITY BUS 
8.2.04.1 VITAL BUS 2 ACB INPUT SHORT (SAME AS 8.2.3.3) AUTO TRANS SW 2 WILL (SAME AS 8.2.3.3) (SANE AS 8.2.3.1) (SANE AS 8.2.3.1) ALSO CAUSES LOSS OF UTILITY BUS 

PROPAGATE SHORT TO 37.5 kVA BACKUP 
SOURCE FROM MCC-2 

8.2.04.2 VITAL BUS 2 ACE TRIPPED LOSS OF VITAL BUS 2 AND REGULATED BUS 2 (SAME PS 8.2.3.3) (SAC AS 2.3.1 (SAME AS 8.2.3.  
8.2.05.1 8-1203V TRIPPED LOSS OF NON-RES SUPL II (Ri/R2) PERIODIC TEST NONE REQUIRED NONE SEE ITEM 1.2.23.1 

(BREAKER) 
8.2.06.1 8-1201V TRIPPED LOSS OF NON-REG SUPL II (R3/R4) ANNUNCIATION, PERIODIC TEST (+124 REgUiRED C N -OF FIXED HiGH PRESSURE, SEE ITEMS 1.2.25.1 AND 2.2.3.1 

(BREAKER) VARIABLE LOW PRESSURE AND HIGH 
PRESSURIZER LE0VEL TRIPPED, LOGIC BECO"DES 
1/2 ON REMAINING CHANNELS.  

8.2.07.1 8-12059 TRIPPED LOBS OF NON-REG SUPL II IR) ANNUNCIATION, PERIODIC TEST REDUNDANT CHANNELS AND CHAKNEL I OF RCS LOW FLOW DISABL I E IT 5.2 
(BREAER) RCA BRE:AXER ECRkhPIS 1/3 AND 2/3 MATRICES, LOGIC BECOMES 2/2

NO P-8) AND 2/2 (NO P-T) RES'PECTIVELY 

ON RE(ININK CHANNELS. RCP EREAKER 
SCRAN S UAFFCE 

8.2.03.1 B-120V TRIPPED LOSS OF NON-REEG SUPL II (R0/Rh) ANNUNCIATION, PERIODIC TEST NOONE NC I O STEAK/FEED MISMATCH SEE iTEM 6.2.15.1 
(BREAKER) TR-IPPED, LOGIC BECOMES 1/2 ONREiNG 

CHANNELS 
8. 2.U3. I 8-1207V TRIPPED LOSS OF REGULATED GUS 2 (REG SUPL !1 TO CONTRLOOMIDCAIN REDUNDAiNT ChNLS FOR FIXED CR~f& TI OF FIXED hI PRESS, VAR LOPRESS SEE ITEMS 1.2.22.1, 1.2.24.1, 2.2.8.1, 

(E!EAKER) Ri/R2, R3/R4, R5, RIO/11, NIS RACKS) ANNUNCIATION H! PRESSURE, VARIABE LO ADH PZR LVL DISABLE, LO5iC BECOMES 4.2.23.1, 5.2.7.1 AND 6.2.14.1 
PRE:SSURE: AND HI PZR LEVEL 2/2 ON4 REM CHi?+LS. UHNL 1I OF SEQ INIS 
SCRA8S. 2ONE REQUORED FOR DVRPR AND S8.R, RCS LO FL AND ST.FEED 
OTHER SCRAM FUNCTIONS MISMATCH TRIPPED. SCRAM OCCURS (P-7 OR 

NO P-B) OR LOGIC BECOMES 1/,1/3, 1/2 
AND 1/2 RE:SA 

8.2.10.1 REGULATOR 2 INPUT OPEN (SAPSi- AS 8.2.3. 1) (SA NE PS 8. 2. 9.1) (SANE AS88. 2.93.1) (SAN-t AS 8. 2.39.1) (SANE AS 8.2.9. 1) 
(TWINCO) 

8.2.10.2 REGULATOR 2 INPUT SHORT (SAVE AS 8.2.9.1) (SAKE AS 8.2.9.) (SAE AS 8.2.9.1) (SAME AS 8.2.9.1) (SAVE AS 8.2.9.  
(TkIDNC) 

8.2.10.3 REGULATOR 2 OUTPUT VOLTS ZERO (SANE AS 8.2.9.1) (SAME AS 8.2.9.1) (SAME AS 8.2.9.1) (SAME AS (SAME AS 8.2.9.1) BOUNDS OUTPUT SHORT 
(TWINCO) OR GROUND 

8.2.11.1 8-12R2 OPEN LOSS OF REG SUPL II (RI/R2) CONTROL ROOM INDICATION NT CHAK'ELS CHA4rEL 1I OF VARIABLE LOW PRESSURE 
(FUSE) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANELS. SEQ 41 AND FIXED HIGH 
PRESSURE TRIPS UNAFFECTED 

8.2.12.1 8-12R4 OPEN LOSS OF RES SUPL II (R/) CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL !I OF FIXED HIGH PRESSURE AND SEE iTEMS 1.2.24.), 2.2.8.1 
(FUSE) ANNUNCIATION IG PRESSURIZER LEVEL DISABLED, LOGIC 

BE-COME';S 2/2 ON REMAINING CHANNELS.  
CHAN:NEL 11 OF VARIABLE LOW PRESSURE AND 
O Ml AiR PRESSURE TRIPPED, LOGIC 

BECOMES 1/2 O.N REMAINING CHA NNELS 
8.2.13.1 S-12R1 OPEN LOSS OF REG SUPL II (0R) CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL iI OF RES LOW FLOW TRIPPED, SEE iTEM 5.2.7.1 

FTAN IATION SCRAM OCCURS (NO P-L) OR L2VIC BECOMES 
112 (NR P-7) ON RSEANING HAN ELS 

8.2. 14.1 8-12R1 OPEN .u, OFr RESu SUAL II RIO/Ri) CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL ii OF STIEAD/FEED MISMATCH SEE ITEM 6.2.214.1 
(FUSE) ANNUJNCI PATUIZON VRIPPED, LOGIC BECOMES 1/2 ON E CMAININS 

SIIGCHANNELS



Page No. 4 

REACTOR PROTECTI M SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT I 

SECTION 8: POWER SUPPLIES 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATINS 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

8.62.15.1 -12R3 OPEN LOSS OF REG SUPL II (NIS) CONTROL ROM INDICATION, NONE REQUIRED FOR NIB CHANNEL 1i OF NIB OVERPOWER AND HIS- SUR SEE ITEM 4.2.23.1 
(FUSE) ANNUNCIATION OVERPOWER OR HIGH SiR TRIPPED, SCRAM OCCURS (P- ON) OR LOGIC 

TRIPS, REDUNDANT CHANNELS BECOMES 1/3 (P-7 OFF) ON REMAINING 
FOR P-7 AND P-S CHANLo S 

8.3.01.1 72-137 INPUT SHORT LOSS OF DC BUS I. INTERRUPTION OF POWER CONTROL ROOM INDICATION, NO E REQUIRED REACTOR SCRAM ON DC BUS 1 UNDERVULTAGE 125 VOC BUS 1 BREAKER FOR VITAL BUS 3 
TO VITAL BUSSES 1, 2, 3. 3A, 4 AND ANNUlIAT IODN INVERTER. DC SYSTEM IS UNGROUNDED 
RE83LATED BUSSES 1, 2, 3 AN, 4 DURINS 
A8.T022NSFER TO BACKUP SURCE FROM HDC-2 

8..1272-137 TRIPPED LOSS OF VIAL BUS 3 INVERTEDj CONTROL ROM ANNUNCIATION, NONE REQGUIRED CH-ANEL III MAY TRIP IN ALL SCRAM REG._UPL !!1 AND NON-BREG SUPL !II FOR 
INTERRUPTION OF POWER TO0 VITAL BUS 3, 3A LOCAL INDICATION FUNCTIONS EXCEPT RES LOW FLOW AND RI/R, R3/R4, R5, RIO/Riu AND INIB 
AND REGULATED BUS 3 DUKiNG AjFOTRANSFER TURBINE TRIP DUR ING INPUT VOLTAGE INTERRUPTED FOR 1-2 CYCLES DURING 
70 37.5 kVA BACK UP SOURCE FROM MCC-2 TRANSIENT TRANSFER 

8.3.02.1 INVERTER 3 INPUT OPEN SALE AS 8(SAM AS 8.3.1.2) (SANE ASZ .3.1.2) (BAE AS 2 (SAME AS.  
8.3.02.2 INVERTER 3 INPUT SHORT (SANE AS 8.3.1.2) (SAME AIS 8.3.1.2) (SANE AS 8.3.1.2) (SAPIE AS 8.3.1.2) (SAME AS 8.3.1.2) 
8.3.02.3 INVERTER 3 OUTPUT VO.LTS ZERO* (SAME AS 8. 3. 1.2) (SWN AS 8.3.1.2) (SANME AS 8. 3. 1.2) (SA]KE AS 8.3.1.2) (SANE AS a. 3. 1.2) 
8.3.02.4 INVERTER 3 OUTPUT SHORT OR (SAME AS 8.3.12) (SANE AS a.3.1.2) (SAME AS8.3.1.2) (SAE AS 8.3.1.2) (SANE AS 8.i.) 

GROUNDED 
8. 3.03. 1 AUTO T RANS SW 3 CONTACTS OPEN LOSS OF VITAL BUS 3 N REGULAT ED B 3 CONTROL ROOM INDICATION,I TR ED r EG SUL I ND NON-EG SPL I FOR 

ANNUNCIATION ROB LOW PLOW. NONE FUNCTIONS EXCEPT ROB LOW FLOW AND ;1R2 3/R4, R5, RiO/R11 AND NIB LOST.  
REQURER:D FOR OTHER S'CRAM TURBINE_ TRIP. CHANNEL !I! RCB LOW FLOW SEE ITEMS 1.3.22.1, 1.3-23.1. 1.1.24.1.  
FUNCTIONS. DISABLED), RCP BREAKER SCRAMS UNAFFECTED 1.3.25. 1, 2.3.8., ,2. 3. 3. 1, .4. 3. 23. 1, 

5.3.7.1, 5.3.8.1 .1, 8. 3, 4. 4 RD N.3.15.  

REGUATE BESTSNG 1,~ 2,UIE 3ON AD a. DRINt) 

8.3.03.2 AUTO TRANS SW 3 CONTACTS CLOSED INVERT 3 AND 37.5 VA BACKUP SOURCE PERR C NON 
FROMN CC2 PARALLELE. IF OUT OF PHASE, I.ND1CATION 
INVERTER MAY CURRENT LIMIT AND TRIP 
INTERNALLY, LEAVINS VITAL BUSSES 3, 3 L 
AND REGULATED BUS 3 ON M R-2 

8.3.03.3 AUTOD TRANS SW 3 CONTACTS GROUN-DED LOSS OF VITAL BUS 3, 3A, REGULATED BUS 3 CONTROL ROOM IDCAIN (SANEi AS 8.3..1) (SANE AS 8. 3.3. 1) (SANIE AS 8. 3. 3.1) BOUNDTS CASE OF GROUlhJ 
AND 37.5 kVA BACKUP SOURCE FROM MCC-2 ANKUNCAT T BUS DEVICE. ALSO CAUSE 

LOSS OF UTILITY BUS 
8.3.04.1 VITAL BUS 3 ACS INPUT SHORT (SAE S 8.3.3.3) AUTO TRANS SW 3 WILL (SANE AS 8.3.3.3) (SAME AS 8.3.3.1) (SANE AS 8.3.3.1) ALSO CAUSES LOSS OF UTILITY BUS 

PROPAGATE SHORT TO 37.5 OVA BACKUP 
SOURCE FROM CC-2 

8.3.04.2 VITAL BUS 3 AC O TRIPPED LOSS OF VITAL BUS 3 ND REGULATED BUS 3 (SAME AS 8.3.3.3) (SAE AS 8.3.3.1) (SAE AS 8.3.3.1) 
8.3.05.1 8-i303V TRIPPED LOSS OF NCCNOREG S3PL AD7 I (RKPRC) PERIODIC TEST NONE REQUIRED NONE SEE ITEM 1.323.1 

(BREAKER) 
8. 3.0f6.)1 8-iS01 TRIPPED LOSS OF NON-EG SULIII (R3/R4) ANNUNC IAT ION, PERIODIC TEST NONE REQUIRED CHANNEL !I! OF FIXED HIGH-i PRESSURE, SEE 1TEAS 1.3.25.1 AND 2.3.9.1 

(BREAKER) VARIABLE LOW PRESSURE AND HIGH 
PRESSURIZER LEVEL TRIPPED, LGUC BECOSES 
1N2 ON REMAINING CHOANNELS 

8.3.07.1 8-1306V TRIPPED LOSS OF NON-IG SUPL 33I (R5) ANNUNCIATION, PERIODIC TEST REDUNDANT CHANNELS AND CHAIDNL III OF RCS LOW LEY DISABLED IN SEE ITEM 5.3.8.1 
(BREAKER) RCP BREAKER SCRAMS 1/3 AN 2/3 MATRICES. L OGIC BECOMES 1/2 

(NO P-7) AND 2/2 (NO P-7) RESPECTIVELY 
ON REMAINING CHANNELS. RCP BREAKER 
BS3MS UNAFFECTED 

8.3.08.1 8-1305V TRIPPED LOSS OF NON-?BE SUPL III (RIO/R) ANNUNCIATION, PERIODIC TEST NOE REQUIRED CHANNEL !!I OF STEAM/FEED MISMATCH S:; ITEM 6.3. 1.1 
(BREAKER) RIPPED, LOGIC BECOMES 1/2 ON REMAININS 

CHANELS



Pace No. 5 
2/15/89 

REACTOR PROTECTIW E SINGLE FAILURE ANALYSIS 
SAN ON0FRE UNIT 1 

SECTION 8: POWER SUPPLIES 

LOCAL EFFECTS AND ETHOD OF INHERENT COMPENSATINS 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

8. 3. 09.1 8-130W 7 TRIPPED LOSS OF REGULATED BUS 3 (RES SUPL III TO CONTROL ROOMDy I NDI CATION, REDUNDANT CHNLS FOR FIXED CHNL !I OF FIXED HI PRESS, VAR LO PRESS SEE ITEMS3.2.1 1.3.24.1, 2381 
(BREAKER) R/R22, R3/R4, R5, RiO/RI, NIS RACKS) ANNUNCIATION HI PRESSURE, VARIABLE L0 AND Hl PZR LEVEL DISABLE, LOGIC BECOMES 4.3.23.1, 5.3.7.1 AND 6.3.14.1 

PRESSURE AND HII P2R LEVEL 2/2 ON REM GENU'S. CHUG. uI a:F S 1 
SCRAMS. NONE REQUIRED FOR NIB OVRPWR, ROB LO FLOW 1)D ST8FEE8D 
OTHER SCRAM% FUNCTIONS NMISMATiCH TRIPPED. SCRAM OCCURS (NO P-8) 

OR LOGIC BE;COMES 1/2, 1/3, 1/2 WN 1/2 
(NO P-7) RESP 

O.0iRGLATO 3I NUTOE (SAME As8..91 (SAME AS 5. 3. 9.1) (SANE AS8. 3. 9.1) (SANE AS 8.3.9.1) (SAME AS 2. 3.9.1i) 
(TWINCO) 

8.3.10.2 REULATOR 3 INPUT SHORT (SAME AS 8.3.9.1) (SANE PS 8.3.9.1) (SAME A's 8.3.9. SAME AS 8.3.11) (SAME .38.3.9.1) 
(TWINCO) 

8.3.10.3 REGULATOR 3 OUTPUT VOLTS ZERO (SAME AS 8.3.9.1) (SAOE AS 8.3.9.1) (SANE AS 8.3.9.1) (SAME AS 5.3.9.1) (SANE AS 8.3.9.1) SOUNDS OUTPUT SHORT 
(TWINCO) ER GROUND 

8.3.11.1 8-13R2 OPEN LOSS OF REB SUPL III (Ri/E2) CONTROL ROOM INDICATION REDUNDANT CHANNELS CHANEL II OF VARIABLE LOW PRESSURE SEE IT 1.32a 
(FUSE) DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS. SEQ #I AND FIXED HIHPRESSURE 
SCRAMS UNAFFECT ED 

8.3.12.1 8-13R4 OPEN LOSS OF REB SUPL II (R3/R4) CONTROL RODM INDICATION, REDUNDANT CHANNELS CHA L Il OF FIXED HIGH PRE R AND ITEMS .ND 2.3.8.1 
(FUSE) ANNUNCIATION 'IGH PRESSURZER LEVEL DISABLED, LOGIC 

BECOMES 2/2 ON REMAININGCHANOEMD T 
CFANNEN INC &T VAROABLE LOW PRESSURE AND 
SEQ #1 PZR PRESSR TRPE, OI 
BECOYES 1/2 ON4 REMAINING CHANJNELS 

8.3. 13.1 8-13R5 OPEN LOSS OF REB SUPL III (0R) CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL iII OF ROB LOW FLOW TRIPPED, SEE ITEM 5.3.7.1 
(FUSE) ANNUNCIATION, PERIODIC TEST SCRAM OCURS (NO P-8) OR LOGIC BECOMES 

11/2 (NO P-7) ON REMAINING CHANNELS 
8.3.14.1 8-13Ri OPEN LOSS a: RES SUPL III (RIO/R ) CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL ill OF STEAM/r-rU MISMATCH SEE ITEM 6.3.14.1 

(FUSE) ANNUNCIATION RIPPED, LOGIC BECOMES 1/2 ON REMAINING 
CHANELS 

8.3. 15.1 B8- 13R 3 OPEN LOSS OF REG SUPL !HI (NIB) CONTROL ROOM INDICATION, NONE REQUIRED FOR NIB CHANEL Ill a:7 NIB OVERPOWER TRIPPED, SEE ITEM 4.3.23.1 
(FUE)ANUNCATONOVERPOWER TRIP, REDUNDANT LOGIC BECOMES 1/3 (NO P-7) ON1 REM1AINING 

CHANNES FOR P-7 AND P-B CHANNELS5 
8.4.01.1 72-131 INPUT SHORT LOSS OF DC BUS 1. INTERRUPTION CE POWER CONTROL ROOM INDICATION, NONE REQUIRED REACTOR SCRAM ON DO BUS 1 UNDERVOLTABE 125 VDC BUS 1 BREAKER FOR VITAL Fus 4 

TO VITAL BUSSES 1, 2, 3, 34, 4 AND ANNUNCIATION INVERTER. DC SYSTEM IS UNGROUNDED 
REGULATED BUSSES 1, 2, 3 AND 4 DURING 
AUTOTRANSFER TO BACKUP SOURCE FROM MC-2 

8.4.01.2 72-131 TRIPPED LOSS OF VITAL BUS 4 INVERTER, CONTROL RO0M ANUNCIATION, NONE REQUIRED CFANE IV OF NIB OVERPOWER MAY TRIP FEB BA IV AND MIN-RES SuL IV FOR 
INTERRUPTION OF POWER TO VITAL BUS 4 AND LOCAL INDICATION DPUT TRANSIENT RI/RE, 33/R4, R5, RIO/il AD NIB RACKS 
REBULATED BUS 4 DURING AUTOTRANSFER TO INTERRUPTED FOR 1-2 CYCLES DURING 
7.5 kVA BACKUP SOURCE FROM MCC-2 TRANSFER 

8.4.02.1 INVERTER 4 INPUT OPEN (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SANE 028.4.1.2) 
8.4.02.2 INVERTER 4 INPUT SHORT (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) 
8.4.02.3 INVERTER 4 OUTPUT VOLTS ZERO (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SANE AS 8.4.1.2) (SANE AS 8.4.1.2) 
8.4.02.4 INVERTER 4 OUTPUT SHORT OR (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) (SANE AS 8.4.1.2) (SAME AS 8.4.1.2) (SAME AS 8.4.1.2) 

GROUND 
8.4.03.1 AUTO TRANS SW CONTACTS OPEN LOSS OF VITAL BUS 4 AND REGULATED BUS 4 CONTROL ROOM INDICATION, REDUNDANT NIB C-Pi.S FOR CHNL IV CE NIS OVERPOWER TRIPPED, LOGIC FEB SUPL IV AND NON-FEB SUPL IV FOR 

(INVERTER 4) CDEFEAT. NONE BECOMES 1/3 ON RMAINING RES . NIS O R R/R , R3/R4, I 3 , R1,3.1, AND NIB LOST 
REQUIRED FOR NIS TRIP REMAINS OPERABLE (-P7 DEFEATED). SEE T 4.23. .3.1, 4.7. 21.1 4.7.22.1, 
OVERPOWER TRIP OR REDUCED REDUNDANCY FOR P- , P-B DEFEAT. 6.4.5.1 AND 6.4.6. 1 
STR/FEED MISMTCH TRIP STC/FEED MISCURATCN TRIP -PO8NT 
(INCLUDED IN MISMATCO DECALIBRAT/ED UP TO 7% IN ALL THREE CHNLS 
SETPOINT ANALYSIS) AT REDCNED POWER
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02115/89 

REACTOR PROTECTI EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT I 

SECTION 8: POWER SUPPLIES 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REARKS 

.8.4.03.2 AUTO TRANS SW CONTACTS CLOSED INVERTER 4 AND 7.5 KVA BACKUP SOURCE CONTROL ROOM ANNUNCIATION, NONE REDUIRED NOE (SAME AS 8.4.3.1) 
(INVERTER 4) FROM MCC-2 PARALLELED. IF DUT OF PHASE, LOCAL INDICATION1 PERIODIC 

INVERTER MAY CURRENT LIMIT AND TRIP TESTING 
INTERNALLY, LEAVING VITAL BUS 4 AND 
REGULATED BUS 4 ON MCC-2 

8.4.03.3 AUTO TRANS SW CONTACTS GROUNDED LOSS OF VITAL BUS 4, REGJLATED BUS 4 AND CONTROL ROOM INDICATION, (SAME AS 6.4.3.1) (SAME AS B.4.3.1) (SANE AS 8.4.3.1) 
(INVERTER 4) 7.5 kVA BACKUP SOURCE FROM MCC-2 ANNUNCIATION 

8.4.04.1 TRANS SW 4 CONTACTS OPEN (SAME AS 8.4.3.1) (SANE AS 8.4.3.1) (SAME AS 8.4.3.1) (SAME AS 8.4.3.1) (SAE AS 8.4.3.1) 
8.4.04.2 TRANS SW 4 CONTACTS CLOSED INVERTER 4 AND 37.5 kVA BACKUP SOURCE (SANE AS 8.4.3.2) (SANE AS 8.4.3.2) (SAME AS 8.4.3.2) 

FROM MCC-2 PARALLELED. IF OUT OF PHASE, 
INVERTER MAY CURRENT LIMIT AND TRANSFER 
INTERNALLY, LEAVING VITAL BUS 4 AND 
REGULATED BUS 4 ON PAALLELED 7.5 VA 
AND 37.5 kVA BACKUP SOURCES FROM MCC-2 

2.4.04.3 TRANS SW 4 CONTACTS GROUNDED LOSS OF VITAL EUS 4, 'ULATED GUS 4 AND (SANE AS C.4.3.1) (SAE AS 8.4.3.1) (a E AS 8.4.3.1 (SAE S 8.4.3.1 
37.5 kVA BACKUP SOURCE FROM MCC-2. BUS 4 EVICE. ALSO CAUSES 
INVERTER 4 A0OTRANSFER WILL ALSO LOSS OF UILITY ?_s 
PROPABATE GROUND TO 7.5 kVA BACKUP 
SOURCE FROM MCC-2 

8.4.05.1 VITAL BUS 4 ACB INPUT SHORT (SkvE AS 8.4.3.3) INVERTER 4 (SAME AS 8.4.3.3) (SANE AS ) SANE AS 8.4.3.1) 
AUTOTFNSFER WILL PROPAGATE SHORT TO 7.5 
kVA BACUP SOURCE FROM MCC-2 

8.4.05.2 VITAL BUS 4 AC TRIPPED LOSS OF VITAL BUS 4 AND REGULATED BUS 4 (SAME AS 8.4.3.3) SAME AS 4.3. 3 A.r AS E.4.3.  
S.4.05.1 8-1403V TRIPPED LOSS OF NON-REG SUPL IV (R1/R2) CONTROL RON INDICATION, NONE REQUIRED NONE LOS OF 

(BREAKER) PERIODiC TEST 
8.4.07.1 S-1401V TRIPPED LOSS OF NON-REG SUAL IV (R3/R4) CONTROL ROM INDICATION NONE REUIRED NONE LOS CRDER P R 

(BREAKER) PERIODIC TEST 
8.4.08.1 8-1405V TRIPPED LOSS OF NON-REG SUPL 1V (RS) ANNUNCIATION NiSCANNELS FOR P-7 AND REDUCED FOR P-7 AND P-8 S iEM 4.7.22.1 

(BEKE)P-8 DEFEAT, NONiE FOR3 DEFEAT. HIGHA SUR SCRAM REMfAINS OPERABLE 
UN-P7 DEFEAT (UN-P7 DEFEATED) 

8.4.10.1 S-1408V TRIPPED LOSS OF REGULATED BUS 4 (REG SUPL IV TO CONTROL ROOM INDICATION, REDUNDANT NIS CL3 FOR REDUCED REDUNDANCY FOR P-7, P-S DEFEAT. SEE ITEMS 4.4.23.1, 4.7.21.1, 6.4.5.1 
(BREAKER) RiUR2, R3/R4, R5, RIO/Ri1 AND NIS RACKS MfiNUNCIATION P-7, P-B DEFEAT. NONE CHNL IV OF NIS OVERPOWE TRI 

REQUIRED FOR NIS BECOMES 1/3 ON REMAINING CHNLS. STM/FEED 
GVERPOWER OR SiXI/FEED MISMATCH SETPOINT DECALIBRATED UP TO0 7% 
MISMATCH TRIPS (INCLUDED IN ALL THREE CHiNLS AT REDUCE-D POWER 

(NTWINCD)r _?O 

I IMTH SETADN 
ANALYS IS) 

3.4.11,1 RSITR4 INU PN(SANKE AS 8.4. tO.' ) (SANE AS 8. 4. 10.) (SAE AS 8. 4. 10.) (SAME AS 8,.4. 10. 1 (SAMi AS 8.4.101 

8.4.11.2 REGULATOR 4 INPUT SHORT (SANE AS 8.4.10.1) (SAE AS 8.4.10.1) (SAME AS 8.4. (SAME AS 8.4.10.1) (SAME AS 8.4.10.1) 
(TWINCO) 

8.4.11.3 REGULATOR 4 OUTPUT VOLTS ZERO (SANE AS 8.4.10.1) (SAME AS 8.4.10.1) (SAME AS 8.4.10.1) (SANE A 8.4.01) BOUNDS OUTPUT SHORT OR GROUND 
(TWINCO) 

8.4.12.1 8-14R2 OPEN LOSS OF REG SUPL IV (R1/R2) CONTROL ROOM INDICATION NONE REQUIRED LOSS OFrE POWER 
(FUSE) 

8.4.13.1 8-14R4 OPEN LOSS OF REG SUPL IV (R3/R4) CONTROL ROOM INDICATION NONE REGORE NONE LO5 OF RECORDER POWER 
(FUSE) 

8.4.14.1 8-14R6 OPEN LOSS OF REG SUPL IV (R5) (SAME AS 8.4.10.1) NIS CHANNLS FOR P-7, P-8 REDUCED .EUNDANCY FOR P-7, P-8 DEFEAT. SEE ITEFS 4.7.21.1 AD 6.4.5.1 
(FUSE) DEFEAT. NONE REQUIRED FOR STEAM/FEED MISMATC TRIP SESPOINT 

STEAME/FEED MISM3ATCH TRIP DECALIBRATE D UP TO 7. 1) AL E r 
(iNCDED IN ETPOINT CrSNNELS FOR LOW FEED FLOW 4V.NTS FROM 
ANALYSIS) REDUCED PRERR
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REACTOR PROTECT EM SINGLE FAILURE ANALYSIS 
SAN ONDFRE UNIT I 

SECTiON 8: POWER SUPPLIES 

LOCAL EFFECTS AND METHOD OF IN-ERENT COMPENSATIN6 
ITEM # DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMATRS 

8.4.15.1 8-14R3 OPEN LOES OF RES SUAL IV (NIS) CONTROL ROOM INDICATION, NONE REQUIRED FOR NIS CHANNEL IV OF Nis OVERPOWER TRIPPED, SEE ITEM 4.4.23.1 
(FUSE) ANNUNCIATION OVERPOWER TRIP. REDUNDANT LOSIC BECOMES 1/3 ON REMAININS CHANNELS 

CAN!ZELS FOR P-7 AND P-8 (NO P-7) 
8.5.01.1 72-134 INPUT SHORT LOSS OF DC SUB 1. INTERRUPTION DF POWER CONTROL ROOM INDICATION, NONE REUIRED REACTOR SCRAM ON DN DC BS 1 UNDERVOLTASE 125 VDC BUS 1 BREAKER FOR NIs 

TO VITAL BUSSES 1, 2, 3, 3A, 4 AND ANNUNCIATION CDINCIDENTORS. DC SYSTEM IS UNIRD 
REGULATED BUSSES 1, 2, 3 AND 4 DURINS 
AUTOTRANSFER TO BACKUP SOURCE FROM MCC2 

8.5.01.2 72-134 TRIPPED LOSS OF 125 VDC POWER TO NIS ANNUNCIATION NONE REQUIRED REACTOR SCRRM ON NIS POWER RANGE 
COINCIDENTORS A AND B OVERPOWER (NO P-7) OR SUR (P-7) lUE TO 

DROPOUT OF CGINCIDENTOR OUTPJT RELAYS



TABLE 8-2: SORT BY RACK POWER SUPPLY 

REFERENCES: (SEE TABLES 1 - 7) 

NOTES: a. THIS TABLE IS AN AUTOMATED SORT OF TABLES 1 - 7 FOR 
RACK POWER SUPPLY DEPENDENCY, PREPARED TO FACILITATE 
.DEVELOPMENT AND REVIEW OF TABLE 8-1.
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REACTOR PROTECTIA TEM SINBLE FAILURE ANALYSIS 
SAN ONDFRE UNIT 1 

SORT BY RACK POWER SUPPLY 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RPS REMARKS 

4.7.22.1 NON-REB SUPL IV VOLTS ZERO OR 9C-415A-X, V.-415E-X DE-ENERGIZED, ANNUNCIATION Nis CHANNELS FOR P-7, P-8 REDUCED REDUNDANCY FOR P-7, P-8 DEFEAT. STEAM DUMP (TENPERATURE CONTROL MODE) 
(R5) GROUNDED CLOSING CONTACTS IN AP4A, AP4C (P-7), DEFEAT, NONE REQUIRED FOR HIGH SUR SCRAM REMAINS OPERABLE (UN-P7 AND AUITO ROD CONTROL DISABLEDl 

AND AP1OA, APIOC (P-8) CIRCUITS AND UN-P7 DEFEAT DEFEATED, SCRAM CANNOT BE BYASE, ALL 
OPENING IN AP43, AP4D (UN-P7) CIRCUITS OTHER SCRAII FUNCTIONS REMYAIN OPERABLE AS 

(E5UI RED 
4.1.23.1 REG SUPL I VOLTS ZERO OR L07S OF POWER TO CHANNEL I (N-203 AND CONTROL ROOM INDICATION, NONE REQUIRED FOR CHkILZh I OVERPOWER TRIPPED, DROPPED ROD P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 

(NIS) GROUNDED N-1205) HIGH, LOW AND AUX VOTAGE ANNUNCIATION OVERPOWER TRIPS, STOP DISABLED, LOGIC BECOMES 1/3 ON 1/3 ON REMAINING UnAVELS 
SUPPLIES AND BISTABLE3 REDUNDP.NT CHANNELS FOR REMAINING CHANNELS. REACTOR TRIP ON 

.. 22D CHANNEL I HSIGH SUR IF P-7 
STOP P8OUNDED 

1.1422.1 REG SUPL I VOLTS ZERO OR LOW SETPOINT SIGNAL T CHANEL I CONTRL ROO( INDICATlON REDUNDANT CHANNELS CHANNL I OF VARIABLE LOW PRESSURE TRIP 
(Ri/R) GROUNDED VARIABLE LOW PRESSURE TRIP BISTABLE DISABLED, LOGIC BECOMES 2 ON REMAINING 

CHANNELS, SEQ UD AND FIXED HIGH PRESURE 
TRIPS UNAFFECTED 

6.1.7.1 REB SUPL V VOLTS ZERO OR LOGS OF POWER TO NEST IDl AND STEAM ANNCIATION NONE REQUIRED CHANE 1 OF STEAM/FEED MiSMATH hSM C: A FEDWATER FLOW 
(RIO/R ) BROUNDED GENERATOR A CONTROL SYSTEM RIPPED, LOGIC BECOMES 1/2 ON REMAINING CONTROLLR/VALV n NR LEVEL REWRS: 

4.SACTING, VALVE FAILS OPEN, BT HIGH LEVE 
TURBINE TRIP DISABUED BY LO OF POWER 
TO NR LEVEL TRIP RELAY 

2.1.8.1 REG SUPL I VOLTS ZERO OR (SAME AS 2.1.1.2) LOW SiIN4 TO FC-i112, CONTROL ROOM INDICATION, REDUNDANT CHANNELS CHANNEL 1 OF HIGH LEVEL TRIP DZSABRED, DE-ENERGIZES PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED LI-419, RECORDER LR-434, TANUNCIATiON LOGIC BECOMS 2/2 ON REAINING CHANNELS CAUSES LEVEL INCREASE 

1.1.24.1 RES SUPL I VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL I FIXED ANNUNCIATION, CONTROL ROOM REDUNDANT CHANNELS CHANNEL I OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED HIGH PRESURE, VARIABLE LOW PRESGURE AND INDICATION DISABLED, LOGIC BECOMES 2/2 ON RMAiNING CUE REPOSITIONING OF PCV-430C, -430H 

SEQ 1 PR-SSURE BSTALES, RECORDER VIA CHANNELS. CHANNEL I OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECNUCSIIA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIP-7D, FOR SEQ EFFECTS 

SW P/432, AND INDICATOR LOGIC BECOES 1/2 ON RERAINING CHANNELS 
5.1.7.1 RES SUPL I VOLTS ZERO OR LOW FLOW SIGNAL TO FI-4 AND LOOP A CONTROL ROOM INDICATION, NONE REQUIRD CHANEL I OF LOW FLOW TRIP ACTUATED. (SANE AS 5.1.1.0 

(R5) GROUNDED (CHANNEL 1 ) TRIP BISTABLES AND RELAYS. ANNUNCIATION, PERIODIC TESTING REACTOR SCRAM WILL OCCUR (NO P-7 AND NO 
ENERGIZES LOW FLOW CONTACTS IN 1/3 AND P-6) OR LOGIC WILL BECOME 1/2 (P-8 BdJT 
2/3 TRIP MATRICES AND ANNUNCIATOR NO P-7) FOR LOW FLOW IN REMAINING 
CIRCUITS CHANN ELs 

4.2.23.1 REG SUPL I1 VOLTS ZERO OR LOSS OF POWER TO CHANNEL 1I (N-1204 AND CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL !I OVERPOWER TRIPPED, DROPPED P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 
(Nis) GROUNDED N-1207) HIGH, LOW AND AiUX VOLTAGE ANNUNCIATION OVERPOWER TRIPS, ROD STOP DISABLED, LOGIC BECOMES 1/3 ON 1/3 ON4 REMAINING CHANELS 

SUPPLIES AND BISTABLES REDUNDANT CANNELS FOR REMAINING CHANNELS. REACTOR SCRAM ON 
PL7, P-B AND DROPPED ROD CSTNE ID HIGH SUR IF P-7 IS ON 
STOP 

1.2.22.1 REB SUPL N VOLTS ZERO OR LOW SETPSDINT SIGNAL TO CHANNEL FO CONTROL ROOM INDICA TION REDUNDANT CHANNELS CHANNEL FF OF VARIABLE LOW PRESSURE TRIP 
(RiDFe) GROUNDED VARIABLE LOW PREsHIRE TRIP BISTPBLE DISABLED, LOGIC BECOMES 2/2 ON REMAINING 

CHANNELS, SEQ A1 AND FIXED HIGH PRESSURE 
TRIPS AM FFECTED 

6.2.124.1 RES SUPL 1I VOLTS ZERO OR LOSS OF POWER TO NEST 12133 AND STEAMi AN,1NAT ION NONE REQUIRED CHAEL 11 OF STEAM/FEED MISDMATC D STM SEN B FEEDWAER FLOW 
(RiO/RH) GROUNDED GENERATOR B FEE CONTROL SYSTEV TRIPPED, LOGIC BECOMES 1/2 ON REMAINING CONROLLER/ALVE AND NR LEVEL REVERSE 

CHAENELS ACTING, VALVE FAILS OPEN, BUT NIGH LEVE 
TURBINE TRIP DISADLED BY LOSS OF PONER 
TO NR LEVEL TRIP RELAY 

2.2.8.1 RES SUPL 1 VOLTS ZERO OR LOW PRESSURIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATI!ON, REDUNDANT CHANS CHANNEL I OF NIGH LEVEL TRIP DISABLERD, DAY DE-ENEGIZE PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED !I TRIP BISTABLE, LEVEL RECORDER VIA SW ANNUNCIATION LOGIC BECOMES 2/2 ON4 REAINING CHANEDS CAUSE LEVEL INCREASE IF CONECTED VIA 

LR/430, LEVEL CONTROLLER CViA SW L/432 L/432 SWITCH 
AND INDICATOR. LOW SIGNTE TO RECORDER 
TR-405-1 RVIA T L-413
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W1 8 REACTOR PROTECTIW EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT I 

SORT BY RACK POWER SUPPLY 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITEM 6 DEVICE ID FAILURE MODE DEPENDENT FAILURES DETECTION EPROISIONS EFFECT ON RPS REARKS 

1.2.24.1 REG SUPL II VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL II FIXED RNNJNCIATION, CONTROL ROON REDUNDANT CHANNELS CH INEL II OF FIXED HIGH PRESSURE MAY ENERGIZE PRESSURIZER HEATERS AND 
(R3/R4) GROUNDED HIGH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION DISABLED, LOGIC ECOMES 2/2 ON REMAINING CAUSE REPOSITIONING OF PCV-430C, -430H 

SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL II OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECCS SFA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND SEQ #1 PRESSURE TRIPPED, FOR SEQ EFFECTS 
SW PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECDMES 1/2 ON REMAINING CHANNELS 
PRESSURE TRIP RELAY ACTUATED 

5.2.7.1 RES SUPL II VOLTS ZERO OR LOW FLOW SIGNAL TO FI-410 AND LOOP B. CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL .'1 OF LOW FLOW TRIP ACTUATED. (SAME AS 5.2.1.1) 
(RS) GROUNDED (CHANNEL II) TRIP BISTABLES AND RELAYS. ANNUNCIATION, PERIODIC TESTING REACTOR SCRAM WILL OCCUR (NO P-7 ftD NO 

ENERGIZES LOW FLOW CONTACTS IN 1/3 AND P-8) OR LOGIC WILL BECOME 1/2 (P-8 BUT 
2/3 TRIP MATRICES AND ANNUNCIATOR NO P-7) FOR LOW FLOW IN REMAINING 
CIRCUITS CHANNELS 

4.3.23.1 REG SUPL III VOLTS ZERO OR LOSS OF POWER TO CHANNEL III (N-1208) CONTROL ROOM INDICATION, NONE REQUIRED FOR CHANNEL III OVERPOWER TRIPPED, LOGIC P-7 DEEAT AND P-B DEFEAT LOBIC BECOE 
(NIS) GROUNDED HIGH AND LOW VOLTAGE SUPPLIES. ANNUNCIATION OVERPOWER TRIPS, BECOMES 1/3 ON REMAINING CHANNELS. 1/3 ON REMAINING CHANNELS 

REDUNDANT CHANNELS FOR CHANNEL III DROPPED ROD STOP DISABLED, 
P-7, P-8, DROPPED ROD LOGIC BECOMES 1/3 ON REMINING CHANNELS 
STOP 

1.22, REG SUPL III VOLTS ZERO OR LOW SETPOINT SIBNAL TO CHANNEL III CONTRDL ROO INDICATION REDUNDANT CHANNELS CHANNEL III OF VARiB;E LOW PRESSURE 
(RI/R2) GROUNDED VARIABLE LOW PRESSURE TRIP BISTABLE TRIP DISABLED, LOGIC BECOMES 2/2 ON 

REMAINiNG CHANNELS, SED #1 AND FiXED 
HIGH PRESSURE TRIPS UNAFECTED 

6.3.14.1 REB SUPL III VOLTS ZERO OR LOSS OF POWER TO NEST 1213C AD STEM ANNUNCIATION NONE REQUIRED CHANNEL III DF STEAM/FEED MISMATCH STh SEN C FEEWATER FLOW 
(RI0/Rh1) GROUNDED GENERATOR C FEED CONTROL SYSTEM TRIPPED, LOGIC BECOMES 1/2 ON REMAINING CONTROLLER/VALVE AND NR LEVEL REVERSE 

CHANNELS ACTING, VALVE FAILS OPEN, BuT HIGH LEVE 
TURBINE TRIP DISABLED BY LOSS Yr POWER.  
TO NR LEVEL TRIP RELAY 

2.3.8.1 REB SUPL III VOLTS ZERO OR LOW PRESSURMIZER LEVEL SIGNAL TO CHANNEL CONTROL ROOM INDICATION, REDUNDNT CHANNELS CHANNEL III OF HISH LEVEL TRIP DISABLED, MAY DE-ENERSIZE PRESSURIZER HEATERS ARND 
(R3/R4) GROUNDED III TRIP BISTABLE, LEVEL RECORDER VIA SW ANNUNCIATION LGIC BECOMES 2/2 ON REMINING CHANNELS CAUSE LEVEL INCREASE IF CONNECTED VIA 

LR/430, LEVEL CONTROLLER VIA SW L/432 L/432 SWITCH 
AND INDICATOR 

1.3.24.1 RES SUPL III VOLTS ZERO OR LOW PRESSURE SIGNAL TO CHANNEL III FIXED ANNUNCIATION, CONTROL RODM REDUNDANT CHANNELS CHANNEL III OF FIXED HIGH PRESSURE MY ENERGIZE PRESSURIZER HEATERS AND 
,(R3/R4) GROUNDED HISH PRESSURE, VARIABLE LOW PRESSURE AND INDICATION DISABLED, LOGIC BECOMES 2/2 ON REMINING CAUSE REPOSITIONING OF PCV-430C, -430H 

SEQ #1 PRESSURE BISTABLES, RECORDER VIA CHANNELS. CHANNEL III OF VARIABLE LOW IF CONNECTED VIA SW P/432. SEE ECCS SFA 
SW PR/430, PRESSURE CONTROL SYSTEM VIA PRESSURE AND BEG 41 PRESSURE TRIPPED, FOR SEQ EFFECTS 
SW PR/432, AND INDICATOR. VARIABLE LOW LOGIC BECOMES 1/2 ON REMAINING CHANNELS 
PRESSURE TRIP RELAY ACTUATED 

5.3.7.1 REG SUPL III VOLTS ZERO DR LOW FLOW SIGNAL TO FT-420 AND LOOP C CONTROL ROOM INDICATION, NONE REQUIRED CHANNEL III OF LOW FLOW TRIP ACTUATED. (SME AS 5.3.1.1) 
R5) GROUNDED (CHANNEL iii) TRIP BISTABLES AND RELAYS. ANNUNCIATION, PERIODIC TESTING REACTOR SCRAM WILL OCCUR (NO P-7 AND NO 

ENERGIZES LOW FLOW CONTACTS IN 1/3 AND P-8) OR LOOiC WILL BECONE 1/2 (P-8 BJT 
2/3 MTRICES AND ANNlU.NCIATOR CIRCUITS. NO P-7) FOR LOW FLOW IN REMINING 

CHANNELS 
4.4.23.1 RES SUPL IV VOLTS ZERO OR LOSS OF POWER TO CHANNEL IV (N-1208) CONTROL RM INDICATION, NONE REQUIRED FOR CHANNEL IV OVERPOWER TRIPPED, LOGIC P-7 DEFEAT AND P-8 DEFEAT LOGIC BECOME 

(NIS) GROUNDED HIGH AND LOW VOLTAGE SUPPLIES ANNUNCIATION OVERPoWR TRIPS, REDUNDANT BECOMES 1/3 ON REMINING CHANNELS. 1/3 ON REMINING CHANNELS 
CHANNELS FOR P-7, P-8, CHANNEL 1V DROPPED ROD STOP DISABLED, 
DROPPED ROD STOP LOGIC BECOES ,/3 ON REMAINING CHANNELS 

6.4.05.1 RES SUPL IV VOLTS ZERO DR LOW MIN STEAM HEADER PRESSURE SIGNAL TO CONTROL ROOM INDICATION, NONE REQUIRED (INCLUDED STEAM/FEED MISMATCH TRIP SETPOINT FOR LOSS OF T-REF (PT-415) AND MWE (PT-417) 
(RS) GROUNDED STEM DUMP OPERATIONAL MODE SELECTOR ANNUNCIATION IN SETPOINT ANALYSIS) LOW FEED FLOW EVENTS DECALIBRATED UP TO SIGNALS TO ROD CONTROL AND STEAM DUMP 

SWITCH, CONTROL ROOM INDICATION, AND 7% FROM REDUCED POWER FOR ALL THREE SYSTEMS 
STEaM DNSITY CORRECTION INPUT. DENSITY STEAM/FEED MISMATCH TRIP CRANNELS 
CORRECTION IN ALL THREE FEEDWATER 
CONTROL/MISMATCH TRIP CHANNELS FAILS TO 
FLOOR VALUE
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TABLE 9: CONTROL/PROTECTION SYSTEM INTERACTIONS 

(MULTIPLE FAILURE ANALYSIS) 

REFERENCES: (SEE SECTIONS 1 - 8) 

NOTES: a. THIS SECTION EVALUATES THE CAPABILITY OF THE RCPS TO 
INITIATE A SCRAM IN RESPONSE TO CONTROL SYSTEM 
TRANSIENTS INITIATED BY A SINGLE RANDOM FAILURE IN 
THE PROTECTION SYSTEM CONCURRENT WITH AN ADDITIONAL 
SINGLE RANDOM FAILURE.  

b. BECAUSE EVENTS INVOLVING ONLY A SINGLE SCRAM CHANNEL 
FAILURE ARE NOT LIMITING, ONLY THOSE INITIATING 
FAILURES WHICH BOTH INITIATE A CONTROL ACTION AND 
INHIBIT TRIP IN THE ASSOCIATED PROTECTION CHANNEL(S) 
ARE CONSIDERED. SIMILARLY, ONLY THOSE CONCURRENT 
FAILURES WHICH DISABLE ONE OR MORE ADDITIONAL SCRAM 
CHANNELS ARE CONSIDERED.  

c. IN SOME CASES, THE LIMITING CHANNEL FAILURE FOR A 
CONTROL/PROTECTION SYSTEM INTERACTION IS A SPECIFIC 
ON-SCALE FAILURE HIGH OR LOW (DENOTED BY HIGH* AND 
LOW*) RATHER THAN AN UNSPECIFIED FAILURE HIGH OR LOW 
(WHICH INCLUDES OFF-SCALE FAILURES) AS ANALYZED IN 
SECTIONS 1 - 8.  

d. FOR BREVITY, ALL DEVICES-IN A GIVEN INSTRUMENT LOOP 
ARE TREATED AS A SINGLE ENTITY (eg. PT-430 LOOP).  
THUS, POWER SUPPLY FAILURES ARE EXPLICITLY CONSIDERED 
ONLY WHERE THEY AFFECT THE ASSOCIATED CONTROL SYSTEMS 
DIRECTLY.  

e. FOR BREVITY, A SPECIFIC COMBINATION OF INITIATING AND 
CONCURRENT FAILURES IS NOT REPEATED WITH THE FAILURES 
TRANSPOSED (eg. THE COMBINATION PT-430 LOOP/PT-431 
LOOP IS NOT REPEATED AS PT-431 LOOP/PT-430 LOOP).  

f. FAILURES OF NON-REGULATED (VITAL BUS) POWER SUPPLIES 
ARE NOT ADDRESSED .BECAUSE THESE RESULT IN DE
ENERGIZING (TRIPPING) THE SCRAM MATRIX RELAY FOR THE 
SCRAM FUNCTIONS ASSOCIATED WITH THE CONTROL 
PERTURBATION.



Page No. 1 
02/15/83 

REACTOR PROTECT S TEM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 9: CDNTROL/PROTECTION SYSTEM INTERACTIONS 
(MULTIPLE FAILURE ANALYSIS) 

INITIATINB CONCURRENT CONTROL SYSTEM INHERENT CDMPENSATING PROTECTION SYSTEM 
ITEM * FAILURE FAILURE MODE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARiS 

. L. 1.1.01 PT 430 LODP HIGH* PT 431 LOOP HIGH' PDRVS 545, 546, PRESSURIZER SPRAY VALVES SEQ #2 LOW PZR PRESSURE 2/3 FIXED HIGH PRESSURE, VARIABLE LOW BOUNDED BY LOCA ANALYSES. P7-432 MAY BE 
PCY 430C, 4304 OPEN, CAUSING DECREASE IN SCRAM PRESSURE AND SEQ #1 PZR PRESSURE SUBSTITUTED FOR P1-430 OR PT-431 VIA SW.  
RCS PRESSURE CHANNELS DISABLED. SEQ t2 UNAFFECTED. P/432 

9.1.1.1.02 PT 430 LOOP HIGH' PT 432 LOOP HqIGH PORV 545, PRESSURIZER SPRAY VALVES PCV (SAME AS 9.1.1.1.1) (SAME AS 9.1.1.1.1) (BOUNDED BY 9.1.1.1.1) 
430C, 4304 OPEN, CAUSING DECREASE IN RCS 
PRESSURE 

9.1.1.1.03 PT 430 LOOP HIGH' SW. PR/430 CONTACTS CLOSED (SAME AS 9.1.1.1.1) (SAME AS 9.1.1.1.1) 3/3 FIXED HIGH PREESURE, VARIABLE LOW SOUNDED BY LOOP ANALYSES 
PRESSURE AND SED #1 PIR PRESSURE 
CHANNELS DISABLED. SEQ #2 UNAFFECTED 

9.1.1.2.01 PT 431 LOOP HIGH' PT 432 LOOP HIBH* PORV 546 OPENS, CAUSING DECREASE IN ROB (SAME AS 3.1.11.1) (SAME AS 9.i.1.1.1) (BOUNDED BY 9.1.1.1.1) 
PRESSURE 

9.1.1.2.02 PT 431 LOOP HIGH' SW. PR/430 CONTACTS CLOSED (SAME AS 9.1.1.1.1) (SAME AS 9.1.1.1.1) (SME AS 9.1.1.1.3) (SAME AS 9.1.1.1.3) 
.1.01 PT 430 LOOP LO' P LOOP LOOP LOW' ALL PRESSURIZER HEATERS ENERGIZED AND PRESSURIZER SAFETY VALVES 2/3 FIXED HIGH PRESSURE, VARIABLE LOW PT-432 MAY BE SUSSTITUTED FOR PT-430 VIA 

PZR SPRAY VALVES ND PoRVS COMANDED PRESSURE AND SEQ #1 PZR PRESSURE SW. P/432. EVENT TERfINATED BY OPERAT0O 
SHUT (BY CHANNEL I) CHANNELS DISABLED POTION FTER 30 MiNUTES 

9.1.2.1.02 PT 430 LOOP LOW' PT 432 LOOP LOW' (SAME AS 9.1.2.1.1) (SAME AS 9.1.2.1.1) (SAME AS 9.1.2.1.1) EVENT TERMiNATE BY PERATOR ACTiNN 
AFTER 30 INUTES 

9.1.2.1.03 PT 430 LOOP LDW SW. PR/430 CONTACTS CLOSED (SME PS 9.1.2.1.1) (SAME AS 3.1.21.1) 3/3 FIXED HIGH PRESSURE, VARIABLE LOW (SAME AS 9.i.E.1.2) 
PRESSURE AND SEQ #1 PZR PRESSURE 
CHANNELS DISABLED 

3.1.3.1.01 TYI 401A LOW' TYI 411A LOW' CONTROL RODS WITHDRAW DUE TO LOW T-AVG NIS OVERPOWER OR HIGH SUR 2/3 VARIABLE LOW PRESSURE CHANNELS . LOOP A AND B T-AVG TO VARIABLE LOW 
TYI 401 TYi 4113 SiGNAL VIA SW. 1 AND TM-405A SCRqMS DISABLED (VIA LOW SETPOINT). NIS SCRAMS PRESSURE SCRAM AND ROD CONTROL VIA SW..  

UNAFFECTED 1. ABOVE P-7 POWER, HIGH SUR SCRAM 
BYPASSED AND VARIABLE LOW PRESSURE SCR 
ENABLED. EVENT BOUNDED BY ROD 
WITHDRAWAL ACCIDENT FROM LOW POWER 

.±.3.1.02 TYI 401A LOW' TYI 421 LOW' (SAME AS 9.1.3.1.1) (SANE AS 3.1.3.1.1) (SAME AS 9.1.3.1.1) LOOP A AND C T-AVG TO VAIABLE LOW 
TYI 401B TYI 421A PRESSURE SCRAM AND ROD CONTROL VIA SW.  

9.1.3.2.01 TYI 411A LOW' TYI 421 LOW' (SAME AS 9.1.3.1.1) (SAME A 9.1.3.1.1) (SAME AS 9.1.3.1.1) LOOP B AND C T-AVG TO VARIABLE LOW 
TYI 411 TYI 421A PRESSURE SCRAM AND ROD CONTROL VIA SW.  

9.1.4.1.01 TYI 401A HIH' TYI 411A HIGHe CONTROL RODS INSERT DUE TO HIGH T-AVG NONE REQUIRED INCREASE IN SETPOINT OF 2/3 VARIABLE LOW EVENT TERMINATED BY OPERATOR ACTION 
YI 401B TYI 411B SIGNAL VIA SW. 1 AND TM-405A, STEAM DUMP PRESSURE CHANNELS AFTER 30 MINUTES 

INHIBITED BY LACK OF CONCURRENT LOAD 
REJECTION 

9.1.4.1.02 TYI 401A HIGH' TYI 421 HIGH* (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) 
TYI 401B TYI 421A 

9.1.4.2.01 TYI 411A HIGH' TYI 421 HIGH (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) (SAME AS 9.1.4.1.1) 
TYI 411B TYI 421A 

9.2.1.1.01 LT 430 LOOP LOW LT 431 LOOP LOW FCV-1112 OPENS (VIA SIGNAL FROM SW. NONE REQUIRED 2/3 HIGH PRESSURIZER LEVEL CHANNELS LT-432 MAY BE SUBSTITUTED FOR LT-430 OR 
L/432). CAUSING INCREASE IN PRESSURIZER DISABLED -431 VIA SW. L/432. EVENT TERMINATED By 
LEVEL OPERATOR ACTION AFTER 30 NINUTES BASED 

ON UNAFFECTED LEVEL CHANEL 
9.2.1.1.02 LT 430 LOOP LOW LT 432 LOOP LOW (SAME AS 9.2.1.1.1) (SAE AS 3.2.1.1.1) (SME AS 9.2.1.1.1) (SAME AS 9.2.1.1.1) 
9.2.1.1.03 LT 430 LOOP LOW SW. LR/430 CONTACTS CLOSED (SAME AS 9.2.1.1.1) PRESSURIZER SAFETY VALVES 3/3 HIGH PRESSURIZER LEVEL CHANES (SAME AS 9.2. 1. 1.1) HOWEVER, AS NO 

DISABLED PRESSURIZER LEVEL CHANNELS REMAIN 
OPERABLE IN CONTROL ROOM, PRESSURIZER 
MAY G0 SOLID PRIOR TO DISCOVERY, AND 
MONITORING OF LT-435 AT REMOTE SHUTDOWN 
PANEL MAY BE REQUIRED FOR EVENT RECOVER'
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W5REACTOR PROTECTI& EM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 9: CONTRL/PROTECTION SYSTEM INTERACTIONS 
(MULTIPLE FAILURE ANALYSIS) 

INITIATING CONCURRENT CONTROL SYSTEM INHERENT COMPENSATING PROTECTION SYSTEM 
ITEM I FAILURE FAILURE MODE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARKS 

9.2.1.2.01 RES SUPL I VOLTS ZERO OR LT 431 LOOP LOW FCY-1112 OPENS DUE TO LOSS OF CONTROL (SAE AS 9.2.1.1.1) 2/3 HIGH PRESSURIZER LEVEL CHANNELS AND (SAME AS 9.2.1.1.1) 
(R3/R4) GROUNDED POWER, CAUSING INCREASE IN PRESSURIZER 1/3 FIXED HIGH PRESSURE CHANNELS 

LEVEL DISABLED. 1/3 VARIABLE LOW PRESSURE AND 
SE2 K1 CHANNELS TRIPPED.  

3.2.1.2.02 REG SUPL I VOLTS ZERO OR LT 432 LOOP LOW (SME AS 3.2.1.2.1) (SAKE AS 9.2.1.1.1) (SANE AS 9.2.1.2.1) (SMBE AS 3.2.1.1.1) 
(R3/R4) GROUNDED 

9.2.1.2.03 REG SUPL I VOLTS ZERO OR SW. LR/430 CONTACTS CLOSED (SAME AS 9.2.1.2.1) (SANE AS 9.2.1.1.1) 3/3 HIGH PRESSURIZER LEVEL CHANNELS AND (SAME AS 9.2.1.1.3) 
(R3/R4) GROUNDED 1/3 FIXED HIGH PRESSURE CHANNELS 

DISABLED. 1/3 VARIABLE LOW PRESSURE AND 
SED #1 PZR PRESSURE CHANNELS TRIPPED 

9.2.2. 1.01 LT 430 LOOP HIGHe LT 431 LOP NIGH' FCV-112 CLOSES (ViA SIGNAL FROM SW. NONE REQUIRED 2/3 HISH PRESSURIZER LEVEL CHANNELS LT-432 KAY BE SUBSTITUTED FOR LT-430 OR 
L/432), CAUSING DECREASE IN PRESSURIZER DISABLED LT-431 VIA SW. L/432. EVENT TERMINATED 
LEVEL DUE TO CONTINUING LETDOWN BY OPERTOR ACTION AFTER 30 MINUTES 

BASED ON UNAFFECTED LEVEL CHANNEL.  
SPMN ON VARIABLE LOW PRESSURE OR SEQ 1 
OR #2 WOULD OCCUR IN THE ABSENCE OF 
OPERATOR ACTION 

9.2.2. 1.02 LT 430 LOOP HIGH' LT 432 LOOP HIBH (SANE AS 9.2.2.1.1) (SANE AS 3.2.2,1.1) (SAME AS 9.2.2.1.1) EVENT TERMINATED EY OPERATOR ACTION 
AFTER 30 MINUTES BASED ON UNAFFECTED 
LEVEL CHANNEL. SCRM ON VARIABLE LOW 
PRESSURE OR SEG #1 OR #2 WOULD OCCUR IN.  
THE ABSENCE OF OPERATOR ACTION 

9.2.2.1.03 LT 430 LOOP HIGH* SW. LR/430 CONTACTS CLOSED (SANE AS 9.2.2.1.1) VARIABLE LOW PRESSURE, 3/3 CHANNELS OF PRESSURIZER LEVEL MONITORING OF LT 435 AT REMOTE SHUTDOWN.  
SEQ #1 OR S5G#2 LOW PZR (INDICATION AND HIGH LEVEL SCRM) PANEL MAY SE REQUIRED FOR EVENT RECOVERY 
PRESSURE SCRAMS DISABLED 

9.3 THERE ARE NO CONTROL INTERACTIONS WITH 
THE TURBINE TRIP SCRAM FUNCTION 

9.4.1. 1.01 REG SUPL IV VOLTS LOW N 1215 INPUTS GROUNDED CONTROL RODS INSERT AND STEAM DUMP NIS OVERPOWER, VARIABLE 3/3 STEAM/FEED MISMATCH CHANNELS SOUNDED BY STEAM LINE BREAM ANALYSES.  
(,5) (COMPARATOR) VALVES OPEN DUE TO MISMATCH BET"EEN LOW PRESSURE OR SEQ #1 OR DECALIBRATED UP TO 7% AT REDUCED POWER. STEAM/FEED MISMATCH SCRAM IS NOT 

T-AVG AND INDICATED T-REF (PT-415) AND #2 LOW PZR PRESSURE REDUCED REDUNDANCY FOR P-7 AND P-8 CREDITED FOR STEAM FLOW PERTURBATION 
DECREASE IN INDICATED MWE (PT-417). SCRAMS, NIS CHANELS FOR DEFEAT. NIS CHANNEL IV (NE-120) EVENTS 
DECREASING STEAM GENERATOR LEVEL P-7 AND P-S DEFEAT UNAFFECTED BY POWER SUPPLY TO R5 
TRANSIENT WITH RECOVERY IN 3/3 STEAM 
GENERATOR3 

9.4.1.1.02 REG SUPL IV VOLTS LOW NCS 1200-1 RANGE HIGH (SAME AS 9.4.1.1.1) VARIABLE LOW PRESSURE OR 3/3 STEAM/FEED MISMiTCH CHANNELS NIS RANGE ERROR PRECLUDED BY STRICT 
(R0) (MODE SWITCH) SED 1 OR #2 LOW PZR DECALIBRATED UP TO 7% AT REDUCED POWER, ADMINISTRATIVE CONTROL 

PRESSURE SCRAMS, NIS OVERPOWER TRIP SETPOINT ON 4/4 NIS 
CHANNELS FOR P-7 AND P-8 CHANNELS TOO HIGH FOR TRIP IF INITIATED 
DEFEAT FROM MID POWER RANE, REDUCED REDUNDANCY 

FOR P-7 AND P-B DEFEAT 
9.4.1.1.03 REG SUPL IV VOLTS LOW NE 1205 LOOP LOW (SANE AS 9.4.1.1.1) VARIABLE LOW PRESSURE OR 3/3 STEAM/FEED MISMATCH CHANNELS (SAME AS 9.4.1.1.1) 

(R5) SEQ #1 OR #2 LOW PZR DECALIBRATED UP TO 7% AT REDUCED POWER, 
PRESSURE SCRAmS, 1/4 NIS CHANNELS DISABLED. NIS OVERPOWER 
REDUNDANT NIS CHANNELS AND P-7, P-8 DEFEAT LOGIC BECOME 2/3 ON 
FOR OVERPOWER SCRANS, P-7 REMAINING CHANNELS 
AND P-8 DEFEAT
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PROTECTI*TEM SIN3LE FAILURE ANALYSIS 
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SECTION 9: CONTROL/PROTECTION SYSTEM INTERACTIONS 
(MULTIPLE FAILURE ANALYSIS) 

INITIATING CONCURRENT CONTROL SYSTEM INHERENT COMPENSATING PROTECTION SYSTEM 
ITEM # FAILURE FAILURE MODE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARKS 

9.4.1.1.04 REG SUPL IV VOLTS LOW NE 1207 LOOP LOW (SAME AS 9.4.1.1.1) (SAME AS 9.4.1.1.3) (SANE AS 9.4.1.1.3) (SAME AS 9.4.1.1.1) 
(25) 

9.4.1.1.05 REG SUPL IV VOLTS LOW E 1206 LOOP LOW (SANE AS9.4.1.1.1) (SANE AS 9.4.1.1') (SAME AS 9.4.1.1.3) (SAME AS 9.4.1.1.1) 
(65) 

9.4.1.1.06 REG SUPL IV VOLTS LOW NE 1208 LOOP LOW (SAME AS (SAME AS 9.4.1.12) (SAME AS 9.4.1.1.3) (SAME AS 9.4.1.1.1) 
(R5) 

9.4.1.1.07 REG SUPL IV VOLTS LOW TEST BYP ON (SAXE A 9.4. 1 1. 1) CO1NCiDENTOR 3/3 STEAM/FEE MlSMATCH C:ANNELS (SAME AS 9.4.1.1.1) 
(KS) (A OR B) DECALIBRATED UIP TO7% AT REDUCED POWER.  

NIB OVERPOWER AND SUR SCRAMS, P-7, P-8, 
UN-P7 OUJTPUiS BYPASSED FROM ONE 
COINCIDENTOR 

9.4.2.1.03 PT 415 LOOP HIGH N 1215 GROUNDED CONTROL RDS WITHDRAW DUE TO MISMATCH NIB OVERPOWERS OR REDUCED REDUNDANCY FOR SIR BYPASS NIB OVERPOWER RND Si ROD STOPS, SUR 
(COMVPARATOR) BEWE -AVG AND T-REF (PT-415). STEAM VARIABLE LOW PRESSURE (UN-P7) DEFEAT SCRAMS NOT CREO1TTED INTRANSIE.NT 

DUMP IN.2. ED BY LACK OF CNCUGRRENT -CRAMS, PO-415X AND NIS ANALYSES 
LOADN REJECTION CHANNELS FOR UN-P7 DE.1FEAT 

9.4.2. 1.2 PT 4i5 LOOP HIGH tNcs 1200-i RANGE HIO (SNmE AS 9.4.2.1.1) SIR SCRAM (P-7) OR UR BYPASS UN-P7) LOSIC BECOMES 2/4 ON (SAME AS 9.4.1.1.2) 
(MODE SWITCR) VARIABLE LOW PRESSURE NIB POWER CH ANNELtS, OVERjPOWERJ TRP, 

SCRAM (NO P-7) SET POT NT ON 4/4 CHANNELS' TOO HIGH FOR 
SCRAM IF EVENT INITI'ATED FROM MID OR LOW 
POWER 

9.4.2.1.03 PT 415 LOOP HI GH NE !K'5 LOOP LOW (SAME_ PS 9.4.2.i.1) (SA:NE AS 9.4.2. 1.2) 114 OVERPOWER AND 1/2 SuiR CHANNELS (Sy" E AS 9. 4.2.1. 1) 
DISABLED, OVERPOWER SCRAM AND P-7 DEFEAT 
LG5IC BECOME 2/3 ALND SUR SCRAM BECOMES 
1/1 ON REMAINING CHANN;ELS 

94.2NE 1207 LOOP LOW (SANE AS 9.4.2.1.1) (SAME AS 9.4.2.1.2) (SAME AS 9.4.2.1.3) (SAME AS 9.4.2.1.1) 
9.4.2.1.05 PT 415 LOOP HIGH NE 1206 LOOP LOW (SAME AS 9.4.2.1.1) (SAME AS 9.4.2.1.2) 1/4 NIS OVERPOWER CANE DISABLED, (SAME AS 9.4.2.1.1) 

OVERPOWER AND P-7 DEFEAT LOGIC BECOME 
2/3 ON REMAINING CHANELS 

9.4.2.1.06 PT 415 LOOP HIGH NE 1208 LOOP LOW (SAON E AS 9.4.2.1.1) (SAME AS 9.4.2.1.2) (SAMEE AS 9.4.2.1.5) (SAME AS 9.4.2. 1.1) 

9.5 THERE ARE IN D CONTROL INTERACTIONS WITH 
TUE RCS LOW YLOW SCRAM FUNCTION 

9.6.1.1.01 FT 460 LOOP LOW' OR FT 461 LOOP LOW' OR DOWNWARD LEVEL TRANSIENT AND RECOVERY NNE REQUIRED 2/3 STEAM/FEED MISMATCH CMNELS NO PROTECTION SYSTEM OR OPERATOR ACTIONS 
FT 456 LOOP HIHRESP. FT 457 LOOP HIGH*, RESP. (DUE TO INTEGRATING LEVEL ERROR) iN 2/3 DI1SABLED REQUIRED 

STEAM GEN ERATORS 
9 FT 460 LOOP LOWS OR FT 462 LOOP LOW' OR (SAME AS 9.6.2.1.1) (SAME AS 9.6.1.1.1) (SAE PAS 9.617..1) (SAE AS 9.6.1.1.1) 

4HI(H' RESP. FT 45L LOOP H. N*S RLOsp.  

SFT IF6 EVNLOIOTP RO I O 

.. 1FT 461 LOOP LOW' OR FT 462 LOOP LOW OR (SAME AS 9.6.1.1.1) (SAME AS 9.6.1.1.1) (SAME AS D.6.1.1.1) (SAME AS 9.6.1.1.1) 
F7 457 LOOP HIGH', REEP. FT 458 LOOP HIHRESP.  

9.6.1.3.01 RES SUPL I VOLTS ZERO OR FT 461 LOOP LOW' OR FLOW CONTROL VALVE FAILS OPEN TO 1/3 VARIABLE LOW PRE7S&RZ, 1/ TAM,/FEEDi MISMATCH CH.NLY2S TRIPPED HIGH LEVEL TURBPINE- TRIP IN AFFECTED STA 
(RlO/Rii) GROUNDED FT 457 LOOP hIGH', RESP. S-TEAM GENERATORS (ON LOSS OF CONTREL BED #1 OR #2 LOW PZR AND 1/3 DISABLED, LOGIC BECOMES 1/1 ON GEN DISABLED BY LOSS OF7 POWER TO NR 

POWER), DOWNWARD LEVEL TRANSIENT AND PRESSURE SCRAS REMAINING CHANNELS (NO P-B) LEVEL TRIP RELAY, HOWEWVERR FEEDWATER I 
RECOVERY IN 1/3 STEAM GENERATORS ICOLATED BY SE2/3 D/ SAD TE STRIP 

OCCURS ON REACTOR SCM 
9.6.1.3.02 REG SUPL I VOLTS ZERO OR FT 462 LOOP LOW* OR (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) (SANE AS .6.1.1.1) (SAME AS 9.6.1.3.1) 

(RIO/ROV) GROUNDED FT 458 LOOP HIGHO, RESP.



Pace No. 4 
02/15/89 

REACTOR PROTECT U TEM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTION 9: CONTROL/PROTECTION SYSTEM INTERACTIONS 
(MULTIPLE FAILURE ANALYSIS) 

INITIATING CONCURRENT CONTROL SYSTEM INHERENT COMPENSATING PROTECTION SYSTEM 
ITEM I FAILURE FAILURE MDDE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARKS 

9.6.1.3.03 REG SUPL I VOLTS ZERO OR PY 459A INPUT SHORT rEDWATER FLOW CONTROL VALVE FAILS OPEN (SWME AS 9.6.1.3.1) 1/3 STEAA/FEED MISMATCH CHANNELS (SAME AS 9.6.1.3.1) 
(R10/R11) GROUNDED PP 459A TO 1/3 STEAM GENERATORS (ON LOSS OF TRIPPED, 2/3 DECALIBRATED UP TO 7% AT 

CONTROL POWER), DOWNWARD LEVEL TRANSIENT REDUCED POWER, LOGIC BECOMES 1/2 (NO 
AND RECOVERY IN 2/3 STEAM GENERATORS P-8) 

9.6.1.3.04 BEG SUPL I YOLTS ZERO OR PY 4595 INPUT SHORT (SAME AS 9.6.1.3.3) (SAME S .(SAME AS 9.8.1.3.3) (SAME AS 9.6.1.3.1) 
(R1O/11) GROUNDED PP 4595 

9.6.1.3.05 REG SUPL I VOLTS ZERO OR PY 4530 INPUT SHORT (SAME AS 9.6.1.3.3) (SAME AS 9.6.13.1) (SAME AS 9.6.1.3.3) (SAME AS 9..1.3.1) 
10/1) GROUNDED PP 4590 

9.6.1.3.06 REG SUPL I VOLTS ZERO OR PT 459 LOOP LOW (SAME AS 9.6.1.3.3) (SAME AS 9.6.12.1) (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) 
(B10/11) GROUNDED 

9.6.1.3.07 REG SUPL I VOLTS ZERO OR OPTIMAC OPTIMAC AND THROWOVER CHASSIS HAVE BEEN 
1Ri/Rl) GROUNDED THROWOVER DELETED 

9.6.1.3.08 REG SUPL I VOLTS ZERO OR REG SUPL II VOLTS ZERO OR FEEDWATER FLOW CONTROL VALVES FAIL OPE NONE REQUIRED (NO P-8) OR 2/3 STEAM/FEED MISMATCH REACTOR SCRAM HIH LEVEL TURBINE TRIP IN AFFECTED S/ES 
( RO/Rl1) GROUNDED (RIO/R11) GROUNDED TO 2/3 STEAM GENERATORS (ON LOSS OF VARIABLE LOW PRESSURE, (NO P-B) DISABLED BY LOSS OF POWER TO NR LEVEL 

CONTROL POWER) SEQ #1 OR 2 LOW P2R TRIP RELAY, HOWEVER FEEDWATER IS 
PRESSURE SCRAS (P-8) .OLATED BY SEQ #1/*2 AND TURBINE TRIP 

WILL OCCUR ON REACTOR SCRAM 
9.6.1.3.03 RE SUPL I VOLTS ZERO OR BEG GL III VOLTS ZERO OR (SAME AS 3..1.3.8) (SAME AS 3.6.1.3.8) (SAME AS 9.6. 1.3.6) (SANE AS 9.1.3.8) 

0Rio/R1) GROUNDED (RI/R11) GROUNDED 
9.6.1.4.01 REG SUPL II VOLTS ZERO OR FT 460 LOOP LOW* OR (SANE AS 9.C.1.3.1) (SAME AS 9.6.1.3.1) (SME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) 

(RO/R11) GROUNDED FT 455 LOOP BIGHe, RESP.  
9.6.1.4.02 REG SUPL II VOLTS ZERO OR FT 462 LOOP LOW* OR (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) (SAME AS 9.8.1.3.1) 

(Ri0/R1) GROUNDED FT 458 LOOP HIGHa, RESP.  
9.6.1.4.03 BE SUPL II VOLTS ZERO OR PY 459A INPUT SHORT (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.3) (SANE AS 9.6.1.3.1) 

(RIO/BI1) GROUNDED PP 459A 
96.1.4.04 RES SUPL II VOLTS ZERO OR PY 4598 INPUT SHORT (SME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) 

(R0/R11) GROUNDED PP 4593 
9.6.1.4.05 REG SUPL II VOLTS ZERO OR PY 4590 INPUT SHORT (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) 

(R0/R11) GROUNDED PP 4590 
9.6.1.4.06 REG SUPL lI VOLTS ZERO OR PT 459 LOOP LOW (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.3) (SME AS 9.6. 1.3. 1) 

(Ri0/R11) GROUNDED 
9.6.1.4.07 REG SUPL II VOLTS ZERO OR OPTIMAC OPTIMAC AND THROWOVER CHASSIS HAVE BEE 

(RIO/11) GROUNDED THROWDVER DELETED 
9.6.1.4.08 RES SUPL II VOLTS ZERO OR REG SUPL III VOLTS ZERO OR (SAME AS 9.6.1.3.8) (SAME AS 9.6.1.3.6) AME AS 9.6.1.3.8) (SAME AS 9.6.1.3.8) 

(RiO/Rl1) GROUNDED (RiO/R11) GROUNDED 
9.6.1.5.01 BES SU'PL III VOLTS ZERO OR FT 460 LOOP LOW* OR (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) (SAME AS 9.6.1.3.1) 

(RIO/11) BROUNDED FT 456 LOOP HIGH*, RESP.  
9.6.1.5.02 BES SUPL III VOLTS ZERO OR FT 461 LOOP LOW* DR (SANE AS 9.6.1.3.1) (SAME AS 3.6.1.3.1) (SAME AS 5.6.1.3.1) (SAME AS 9.6.1.3.1) 

(RIO/R11) GROUNDED FT 457 LOOP BIGHi , REP.  
9.6.1.5.03 REG SUPL III VOLTS ZERO OR PY 453A INPUT SHORT (SANE AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) (SME AS 9.6.1.3.3) (SAME AS 9.6.1.3.1) 

(Ri/R1) GROUNDED PP 459A 
9.6.1.5.04 REG SUPL III VOLTS ZERO OR PY 4593 INPUT SHORT (SAME AS 9.6.1.3.3) (SAME AS 9.6.1.3. 1) (SAME AS 9.6.1.3.3) (SAME AS 9.6. 1.3.1) 

(RiO/R11) GROUNDED PP 4593 
9.6.1.5.05 BEG SUPL Iii VOLTS ZERO OR PY 459C INPUT SHORT (SAME AS 9.8.1.3.3) (SAME AS 9.6. 1.3. 1) (SAME AS 9.6.1.3.3) (SAME AS 9.6. 1.3. 1) 

(RiO/R11) GROUNDED PP 4590 
9.6.1.5.06 REG SUPL III VOLTS ZERO OR PT 453 LOOP LOW (SANE AS 9.6. 1.3.3) (SAME AS 9.6.1.3. 1) (SAME AS 9.6.1.3.3) (SAME AS 9.6. 1.3. 1) 

(10/R1) GROUNDED
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SAN ONOFRE UNIT 1 
SECTION 9: CONTROL/PROTECTION SYSTEM INTERACTIONS 

(MULTIPLE FAILURE ANALYSIS) 

INITIATING CONCURRENT CONTROL SYSTEM INHERENT COMPENSATING PROTECTION SYSTEM 
ITEM # - FAILURE FAILURE MODE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARKS 

3.6.1.5.07 REG SUPL III VOLTS ZERO OR OPTIMAC OPTiMAC A THROWOVER CHASSIS HAVE 
(RIO/RIi) GROUNDED THROWOVER DELETED 

1.6.1.6.01 PC 416A INPUT SHORT N 125 INPUTS GROUNDED STEAM DUM;P VAL-VES OPEN (PRESSSURE CONTROL NIB OVERPOWER, SUR OR 3/3 STEAM/FEED MISMATCH CHANNELS BOUNDED BY STEAM LINE BREAX ANALYSES.  
(COMPARATOR) MiODE ONLY) AND DOWNWARD LEVEL TRftNSIENT VARIABLE- LOW PRESSURE OR DECALIBRATED UP TO 7% AT REDUCED PO5WE R SEAM DUMP PRESSURE CO'NTROL NODE

WIfl aRECOVEY uOOw'-S IN 313 STEAM SEQ9 li OR *2 LOW PZR APPLICABLE UP TO 20% POWER. STEAIM/FEED 
GEERATORS PRESSURE SCRAMS MISMATCH SCRAM IS NOT CREDITED FOR STE..  

0LOW PERTURBATION EENTS 
3.6D.1.55.02 PC 4iBA NPU SHORT NCS !200-I RANGE HnIGH (SANE AS 9....)VARIABLE LOW PRESSUR*-,"E O'R 3/3 STEAM/FEED MISMATCH CHr;ANNELS NIBS RANGE ERROR PRECLUDED BY STRICT 

(MODE SWITCH.) BED #1 OR #2 LOW PZR DECALISRATED UP TO 7% AT REDUCED POWER. ADMINISTRATIVE CONTROL 
PRESSURE SCRAMS OVERPOWER TRIP SETPOINT ON 4Y4. NIB 

CHAN T HIGH FOR TRIP IF INITIATED 
FROM MID POWER RANGE 

INPUT SHORT NE aEGS LOOP LOW (SANE AS NIB OVERPOWER OR UR 3/3 STEAM/FED MISMATCH CHANNELS 
SCRAM BY REUDANT DECALIBRATED UP TO 7% AT REDUCEDP 
CHANNELS OR VARIABLE-; LOW 1/4 NIB5 CHANNELS3 D-ISABL ED, LOGIC -EONES 
PRESSURE OR SE C1 OR *2 2/3 (OVERPOWER) AND 1/2 (SUR) 0N 
LOW PR PRESURE SCRAS REMAINING CANNELS 

.7..1.6.04 PC 418A INPUT SHORT NE 1207 LOOP LOW (SANE PS3 (SANE AS 9.6.1.6.3) (SAME AS 9.6.1.8.3) 
INPUT SHORT NE 1206 LOOP LOW (SAME AS S.6.1.6.1) NIB OVERPOWER SCRAM BY -/3 STEAM/F: MiSMAT 

3....5PC 418A -Ni H'l- I-D E Z 

OE DNDANT CHVNELO OR DECALIBRATED UP TO 7% AT REDUCED POWER.  

ILO PDRTURBAT-N EVENT 

VARIABLE LOW PRESSURE OR 1/4 NIB CHANNEL DISABLED, LOGIC BECOMES 
SEQ *1 OR t2 LOW PZR 2/3 ( TVERPOWER) ON REDMAINING CHAONELS 
PRESSURE SCSRAY R ~. .S.GE PC 4,iGA INPUT SHORT NE 1208 LOOP LW(AES9...1(AEAS.6165) (SAME= AS 3.6. i.5.5) 

SLow (SAYE Ps 9. .. 6.1) (BNS VWE R S S U. 3/3 SM/EE GI.AC CHNNL 

9.7 THERE ARE NR N CONTROL INTERACT7IN7S WITHIN 
SOE DCRM ATR5RIX, BREAKERSEMNNU) OR 

REP BREARKEER SCRSU SM. DUE TO INTENCRNAL 
SEPARATION, FAILURE OF ThE
SCRA . )ONITiATiNG AUXILIARY CONTACTS IN 

THE REP BREAKESRS CANNOT CREDIBLY CAUSE A 
LOSS OF ROB FLOW 

9. 8.i. REG BUS 1 VOLTS ZERO OR REG SUAL 11 VOLTS LOW PRESSURIZER HEATERS ENERGIZED, CONTROL SEQ #1 OR t2 LOW PZR 2/3 VAR LO PRESS, 1/3 FIXED HI PRESS AND PROCEDURES REQUIRE MANUA SCRAM IN 
GROUNDED CR1/R2) RODS WITHD.RAW, FCV-1112 OPENS PRESSURE SCRAMS HI PZR LEVEL DISABLED. 1/13 SEQG #l, RCB RESPONSE TO A LODSS OF VITAL ORREUAD 

THE0 SCRMEE MISMATXH ARKRS 1NU4 NIS 

(INCREASING PRESSURIZER LEVEL) AND LO FLA BUS. HI LEVEL TURINE TRIP IN AFFECTED 
F EWATER FLOW CONTROL VALVE FAILS OPE N OVERPOWER TRIPPED. SCRAM OCCURS (P-8 BIB DISABLED BY LOSS OF POWER TO NR 
TO 1/3 STEAM GiENETOiDRS OFF) OR LOGIC ECOKMES 2/2 (PRESS OR LEVEL TRIP RELAY, HOWEVER FW ISOLATED BY 

LEVEL), 1/2 (SEQ S T, ROB LO PLOW, SEQ RAIN2 AND TURBINE TRIP O RS ON 
MISMATCH) AND 1/3 (NIB) REACTOR SCRAM 

9.8.1.1.01 REG BUS 1 VOLTS ZERO O RE5 SUPL II VOLTS LOW (SAM As 8. VARIABLE LOW PRESSURE 2/3 hI PZR LEVEL1 1/3 FIXED HI PRESS AND (BAE AS 
GROUNDED (R3/R4) SCRAM BY REDUNDANT VAR LO PRESS DISABLED. 1/3 SEQ #1, ROB 

CHANNAELS OR SEQ UR OR *2 LO FLO, STM/FD MISMATCH AND 1/4 NIS 
LOWLSZR PRESSURE SCRAM OVERPOWER TRIPPED. SCRAM DOCCURS (NO 

P-B) R LOBIC BECOMES 2/2 (PRESS), R/2 
(SEQ #1, ROB LO FLOW, MISMATCH) AND 1/3 
(NIB)
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REACTOR PROTECTI TEM SINGLE FAILURE ANALYSIS 
SAN ONOFRE UNIT 1 

SECTiON 9: CONTROL/PROTECTION SYSTEM INTERACTIONS 
(MULTIPLE FAILURE ANALYSIS) 

INITIATING CONCURRENT CONTROL SYSTEM INHERENT COMPENSATING PROTECTION SYSTEM 
ITEM i FAILURE FAILURE MODE FAILURE FAILURE MODE EFFECTS PROVISIONS EFFECTS REMARKS 

9,8.1.103 FEB BUS 1 VOLTS ZERO OR REB SUPL II VOLTS LO (SAN AS 3.8.1.1.1) (SME AS 3.8.1.1.2) 1/3 FIXED Hi PRESS, VAR LO PRESS AND HI (SAME AS 9.8.1.1.1) 
GROUNDED (R5) PZR LEVEL DISABLED. i/3 SEQ #1 AND 

STM/FD MISMATCH, 2/3 RCS LD FLO AND 1/4 
NIS OVRPNR TRIPPED. SCRAM OCCURS (P-7 
OFF) OR LOIC BECOMES 1/2 (EXCEPT NIS) 
AND 1/3 (NIS) 

9.8.3.1.04 REB BUS 1 VOLTS ZERO DR REB SUPL II VOLTS LDW PRESSURIZER HEATERS ENERGIZED, CONTROL (SAME AS 38. 1.2) 113 FIXED HI PRESS, VAR LO PRESS AND HI (SAME AS 9.8.1.1.1) 
GROUNDED (RI/R11) RODS ITHDAW, FCV-1112 OPENS PZR LEVEL DISALED. 2/3 STM/FD MISMATCH, 

(INCREASING t'SUIZR LEVEL), AND 1/3 SEQ #i, RCS LO FLO, 1/4 NIS TRIPPED.  
FEEDWATER FLOW CONTROL VALVES FAiL OPEN ERM LLC;S (P-8 OFF) OR LOGIC BECOMES 
TO 2/3 STEAM GENERATORS 2/2 (FIXED HI PRESS, VAR LD PRESS, HI 

PZR LEVEL), 1/2 (SEQ i, RCS LO FLO), 
1/3 (NIS) 

.8.1.:. Q5 REB BUS 1 VOLTS ZERO OR FEB BUPL Il VOLTS LDW (SAME PS 3.8.1.1.1) (SME B 9.8.1.1.2) 1/3 FIXED HI PRESS, VAR LD PRESS AND HI (SAE AS 9,8.1.1.1) 
GROUNDED (NIB) PZR LEVEL DISABLED. 1/3 SEQ 41, 

STM/FEED AND ROS LD FLO TRIPPED. SCRAM 
OCCURS ON 2/4 OVERPOWER (P-7 OFF) OR 2/2 
HIGH SUR (P-7 ON) 

9,8. . REo i S I VOLTS ZERO R REB aPL III VOLTS LOW (SME AS 3.8.1.1.1) (SHE AS3.8.1.1.1) (SAE AS 3.8.1.1.1) (SAE AS 9.8.1.1.1) 
GROUNDED (RI/R2) 

3.8.1.1.07 FEB BUS I VOLTS ZERO OR REG SPL Iii VOLTS LOW (SAME AS 9.8.1.1.1) (SANE AS 98.1.1.2) (SANE AS 9.8.1.1.2) (SAME AS 9.8.1.1.1) 
GROUNDED (R3/R4) 

9.8.1. 1.08 .RE BUS 1 VOLTS ZERO OR REG SUAL III VOLTS LOW (SAME AS 9.8.1.1.1) (SME AS 9.8. 1. 1.2) (SAME AS 3.8.1.1.3) (SANE AS 9.8.1.1.1) 
ROUNDED (5) 

9.8.1.1.09 REG US I VOLTS ZERO OR FEB SUPL III . VOLTS LOW (SAME AS 9.8.1.1.4) (SAME AS 9.8.1.1.2) (SAE AS 9.8.1.1.4) (SAME AS .8.1.1.1) 

9.8.1.1.10 PEG BUS 1 VOLTS ZERO OR REG BPL III VOLTS LOW (SAYE AS .8.1.1.1) . (SMAE AS 9.8.1.1.2) (SAE AS 9.8.1.1.5) (SAME AS 9.8.1.1.1) 
GROUNDED (NIS) 

9.5.1.1.11 REB SB 1 VOLTS ZERO OR REB SPL IV VOLTS LOW PRESSURIZER HEATERS ENERSIZED, CONTROL (SAE AS 9.8.1.1.2) 2/3 STM/FD MISMATCH CHNLS DECALIBRATED (SAME AS 9.8.1.1.1) 
GROUNDED (Ri) RODS WITHDRAW, FCV-1112 OPENS UP TO 7% AT REDUCED POWER. 1/3 VAR LD 

(INCREASING PIR LEVEL), STEAM DUMP PRESS Ci-iNLS DISABLED. 1/3 MISMATCH AND 
VALVES OPEN, FEEDWATER FLOW CONTROL 1/4 NIS OVERPOWER CHNLS TRIPPED, LOBIC 
VALVE FAILS OPEN TO 1/3 STM BEN AND BECOMES 2/2 (VAR LO PRESS), 1/3 
DOWNWARD LEVEL TRANSIENT WITH RECOVERY (OVERPOWER), 1/2 (MISMATCH) AND 2/3 FOR 
OCCURS IN 2/3 SM CEN P-7 MD P-8 DEFEAT 

-98.1.1.12 REB BUS I VOLTS ZERO OR REB BUS 4 vOLTS LOW (SAME AS 9.8.11.11) NONE REQUIRED 2/3 STM/FD .iSMATCH CHNLS DECALISRATED (SAME PS 9.8.1.1.1) 
GROUNDED UP TO 7% AT REDUCED P0WER. 1/3 MISMATCH, 

1/2 SUR AND 2/4 OVERPOWER CHNLS TRIPPED.  
REACTOR SCRAM OCCURS ON OVERPOWER (NO 
P-7) OR SUR (P-7) 

9.8. 1,2. 01 RES BUS 2 VOLTS ZERO OR REB SUPL I VOLTS LD (SME AS 9.8.1.1.1) (SAME PS 9.8,1.1.1) (SAME PS 3.8.1.1.1) (SAME AS 3.8.1.1.1) 
GROUNDED (RI/R2) 

3.8.1.2.02 RES BUS 2 VOLTS ZERO OR REB SUPL I VOLTS LOW (SAME AS 3.8.1.1.1) (SAME AS 9.8.1.1.2) (SAME AS 9.8.1.1.2) (SAYE AS 9.8.1.1.1) 
GROUNDED (R3/R4) 

9.8.1.2.03 REB BUS2 VOLTS ZERO DR RES SUPL I VOLTS LOW (SAE AS 9.8.1.1.1) (SAME AS 9.8.1.1.2) (SANE AS 9.8.1.1.3) (SANE AS 9.8.1.1.1) 
GROUNDED (RS)
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10-10 MVOCl N37 (INTERNAL STOP S.U.R. BYPASS ICL A & BI (CONTROL ROOMI VOLTAGE 
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1. THIS FUNCTIONAL DlAGRAM 15 ALSO APPLICABLE TO POWER RANGE N-42 (N-1207). TAG NUMBER TO BE 42 AND NM35F TO BE NM36F.  

C.R. -CONTROL ROOM 2. ALL RELAY DRIVERS TO HAVE PANEL LIGHT TO INDICATE TRIPPED CONDITION.  

C.L.HI COLETGE L3. NIS CHANNEL TEST ANNUNCIATOR IS ENERGIZED WHEN SWITCH ASSOCIATED 
WITH TEST CAL MODULE NM41E (NM3121 IS IN OTHER THAN NORMAL POSITION.  

INSTRUMENT CHANNEL BISTABLE 4. TAG NUMBERS SHOWN IN PARENTHESIS ARE ASSIGNED BY THE.:EQUIPMENT N INDICATES THAT THE DEVICE OR INSTRUMENT MANUFACTURER AND ARE COMMON TO BOTH POWER PANGE CHANNELS.  
I .LCHANNEL HAS A BISTABLE LOGIC "I' 
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OR OR =L- SAME AS ABOVE EXCEP. WITH AN AUTOMATICALLY SET VARIABLE VALUEN 

l OR LOR L SAME AS ABOVE EXCEPT WITH REQUIRED HYSTERESIS BETWEEN TURN ON & TURN OFF 7. FOR POWER RANGE N ONLY.  

9. THE BYPASS SWITCH PERMITS BLOCKING OF THE LOW, MID & HIGH POWER CARD 
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PROCESS RA(;W FUNCTIONAL AND DEVICE SERVED SKR. POWER EVENT OUTPM TON RED-Y LOAD ACTUA0Z / 30 63RmiNE LEGEND' 
NOTES mEIC DECSTONIEETP/A FO . Q' EAIt coivricr co r~icr ,Wmlm"Om mm" 0 10 /Z 2/ 30 60 300 REMARKS ATAINSGA PRIORITY hTE SO CT SEE . D. SEE I I I I I 5. s/S - SAFETY /INJECTON 

TYPETYPE - NOTE 6 - -N0oT7-- !/ME IN SECONDS - ACTUdrN 

LOP - LOSS OF /38KV SOURCE 
0 SEC. A/A 10 LOP/f5/55 MAN INTAIA0 NO TBo- / 3 StoT4CITA A S/SLCP- LOSS OF /38KV SAFETY 

A24A 102 B 4 ) SCRAM BKa. IS' - - DC LMOP/S/SLM M4INTAIAED NO r/80-5 0 7 Stor4t rAA IMrTCr/ON ACTI.4/ONS/GN4L 
ASA 0 /03 DE-ENERGIZE RE4C7W 8KR. L/V RELAYS XA4MBAl/V5/4 - - DC L93/S/S 4NrA/NED NC T#- H0 3 $(OrgATA A A - LOADS STARTED, TRIPPED, 
4A 104 ENERGIZE LOCAVT RELAY LOCA4/T SapSR7 SWGR' - - S/SLOP MANrAINED NO 78/O-10/ /Z SLOT40CKK A OP.NED I CLOD 

A4A-I /05 INITIATE 480V UV TRIP 480Y UV TRIP DC DC DC S/SLOP AAtfSVTAY NO TB//-- 2 4 SLOTItta A LOB -LOSS OF 4/60 V B.S 
ASA /06 ENERGIE LOCWT RELAY L0CKOUTA4M6'/ Mte - - S/SLOP MA/NA/AED NO TB//-5 7 SLortAC4T8 A 
AAA 107 ENERGIE LOCKOIT RLAY Lo6kouT Med? MCC'/ - - 3/SLOP MA/NTA//ED NO TB/I- 9 4// SLOT,* CA6 A 
A7A /08 SPARE - - - - S/SLOP MAINTAIAED NO T&2- I 1 3 SLOT aTB A NOTES: 

ABA 109 ENERGIZE LOC'ur RELAY (SPARE) LOCKOUT - - 1- SSLOP MA4NTAAED NO TB/2-5 7 SLOT/karC A I. WHEN OVL SAFETY INJECT 
ABA-I /0 TRIP 4 ENERGIZE LOCKoUT RELAY LOCKOUlTMCC IC SMSR 0I DC DC S/SLOP MOWENTARY NO TB/2-9 0 II SLOT4'D&TA A . ACTUATION S/dNAL IS PRESENT 
A9A / ENERGZE LOC-OUT RELAY (SPARE) LOCKOU- S/SLOP MAINTAIED NO T83- I 3 SOT4'OT A THE LOADS ARE OT SEOIENCED 

494 II ENERGZE LXK1JT RLAY (SARE) LCKOUTCALL LOADSARPLEDO 
A9A-1 112 SPARE - - - - S/SLOP MAINTAINED NO TB/3-5 7 SLOT/OOTC A LINE INSAANEOULAD 
A9A-2 1/3 RIP B4U5 TiE Aeal TR/Pl/ 4eR.AK4R 4/6OV 4

1/ //CO/ DC S/SLOP MA/INTAINED NO TS3-9 I // STOCACC A HENCE PROCESS PRIORTY/IMNG 
AIA-3 114 BLOCK D6 I EXCITATION SHUTDOW CKe .c cr - - - LI9/L/S/,5/SLA mA/NTA/Aw NC TB/4- / V 3 SLOT/9Ckrb A IS NOT APPLICABLE.  

AIOA 1/5 TRIP DIESEL GEN. CIRCUIT BRE4kER TRIP BKR. DG/ 4/60 V 0IC IC14 DC 108/LOP/S/S/ 0 MOMENTARY NO TB/4-54 7 S.OTytCRTA A 2. TYPE OF SEUENCER OUTPUTRELAY 
ST~ CONTACT IS SPEC//EDAS MAIN

A/OA-1 116 SPARE - . - - L 1 MOMENTARY NO T/4-94// l TA ATA/NED OR M ENTARYAS AP 
Al/A 117 TRIP LIGHTNG TRANSFORMER TRIP XFMR LTG. 4/60V '/C I/C/3 DC S/SM MOMENTARY NO TB5- I e 3 SLOT/S CAT' A PROPIR1ATE UNDER "OUTPUT 
A/IA-I 1/8 00./ FIELD RESET 'F//RD RESET - - DC S/SLOP MOMENTARY NO TB5-5 1 7 ST/&TD A CONTACT TYPE" COLUN. ALSO 

SPEC/F/ED /S TH7 UPU EN 
All+2 119 INITIATE 4KV UV TRIP 4KVLUVTR/P DC DC 1c S/SLO MOVENTARY NO T-4// SiOTV'r~Tl S6 NORMALLY A OUTP] BN 
AIM /20 TRIP rURQ PLANT CLs WTR. PUMP TRIP PUMP 06S 4160V 0IC I/Cl BC S/SLOP AINTAVE NO TB/NO M46- t A NOORTATA O ALLY CLOSEDOR O 
AlI4 /2/ LOCKOUT MOTOR HEATER PANELS m4 JI/'ffPS /S/ SLOP MAINTAINED NO TBI6-5f 7 307/HO TS A CAY SA U TION.  

. 7 -7FVS ARE ACfl.4TED BY BOTH 
SEOUENC/M3 SYSTEMS AND ARE DESIGATEDASCMO AD 

THE ACTUATING DEVICES AND 
APPLICABLE CIRCUITS IN THE 

0 SEC A1B-1 141 START DIESEL GENERATOR CK77/ Sur0. / CKTI - - DC LO/PIS4SL M4/NTAED NO TB22- I 1 3 SLOP9 CTBL ALADS ARE BEM AP CPLWL 

A/" t42 START DIESEL GENERATOR CKr"2 SIRTDG/ CKT2 - - DC LO/L99494t&a MAINTA/IND NO TB22-5/ 7 SLTROTS A ISOLATED.  

.3 ~4 1 E CONTROL LOIFRITM 

Jj OWrA 5149180 
- 5 THE FLAG NO CALLED OUT HERE

IN PRO 20ES CASRERNC 
TO CCC DW. KH/90. THE LAST 
TWO0 D/6/TS OFTEFLGN 

SEC AIC 122 CLOSE FEEDM(4TER BYRASS/CONTRL VALVE CV-142, FCV-456 - - C S//5/SLOO MAINTAAED NO TB/6 -9 s &OTSo/CoKAA IDENT/Y FTHEAS LAG UT 
AX 123 OPEN SAFETY INJECTION HDR.SOLAT/ON H HV-8518 - - - S/S/S/SL MAINTAINED NO TB/7- I 13 S LOT.1'/CTA A PUT RELAY FORRELALOCATA'VJEE 
A3C 124 CLOSE HP PEEDWATER HDR. ISOLATION VALVE HV-8528 - - - 5//5/510 MAINTAIAED A1 rB/7-50 7 SLOT$/CT' A CCC D t-KZL36.  

A4C* 125 SPARE - 515--S/S/SLOP MAINTA/NED NC T945- I *3 S.OT&Fark A 6. FIL TERMINATION M 

ASC i 126 FIRST 0//TA NM,AUTOALERTSYSf TSC(FOX3AMS) Sr'. ALARM /20 VAC - - SI/SISLOP MAINTAINED NC 7B46- I3 SOT$/CATE A 7.R ARLIE 

A6C. 127 SPARE - - - - S/SLOP MOENTARY NO T/7-01/2 &OfJ///CAT A .O SPARE OUTPUTS. SLOTS REFER 
A7 / 1- - - /s/sLP M4/NA/; NC TB/B -2 / 4 ScO C A 7LOGIC :CA 4C 

A8C /29 P48:V SMSR B/ /4 TV77NR- -BOARDSS~ AITNDT/4685T~/T L ON. EECC 
V IS5-PM1rND (RD~ TB/0- 6?0 8 strlrA DKI&,/909.  

A9C /30 r HEER I4W PUMP WR LWN WfP W 4/60V #1C //09 600 HP S'S/SLOP M4/NAAED NO 7/8-0 &N TTc/ / Aw- OUTPUT aN7/S09/C 
A/OC IS/ OPEN SAFETY INJECTION HDR.ISOLATION VALVE HV- 853B - - - S/S/S/SLOP MAINTAINED NO TBM- 1 iS 5t//CtI A BI? OPERATE AS A FUNCTION 
A//C 132 TR/P COVDENS47E PUMP COND / VP ANW 4/60V WIC //C06 700 HP S/VSL. AINTA/AED NO TB/9-6 StOTCT A OF 5/AD CONTAINM T 

TB/-9 II PRESSURE SIGALINDR 
AI2C 133 TF/P CXDDEA/SA7F AtMP cCo</ P&Pf sw 4/foV o/c //Cod 700HP S/VS/ISLOP MAINT4/NE NO TS/9-9*1 s~ // S&TCT -1 PO ESUIIE T 

A /2C-1 134 COT /SO. SYSM R-4,CIS NEST - - - S/4/SLO MAINTAINED NO B20-174 SLOT//CAT A T RELAYS ASSOCIATED WITH 
A/3C 135 CLOSE LPTFEDSATERHDR./SOLAT/ONVALVE HV-854- - S/'S/SLCO M4/NTAINED NO TM20- 5 7 SAREREURE TOBE 

A/4C /36 TRIP FEEDWATER PUMP 0-3B(WEST) - - - S/VS/SLOP MAI/TAINED NO TB2-9 41 A SIrTN0M IAOR/ERRR/'A 

AISC 137 OPEN SAFETY INJECTION'LO!PB' VALVE MOVB50B - - - S/VS/SLOP MAINTAINED IO T821- I I 3 SLOTS//CATA ALOG/C CARD 
Al6C 138 OPEN SAFETY NJECTION'LOOP C' VALVE MOV-85OC - - - S/VS/SLOP MAINTAIED NO TB21- 5t 7 &or/CK A SEE CCC DW62 H 

A17C 1 /39 ' Xff ',4./ CE /4AVA/V UVt CLOS'CV-2C27,t, /0VAC - - S/VS/SLOP MAINTAIVED NO TBSO- 1 3 So//CT & 9. ACT/ACTIOA O ag ~~CAT. BREAKER./ LSD 

10 SEC AID /40 CLOSE DIESEL GEN CIRCUIT BREAKER CLOSE BKR 1. 4/60V "/C //C/4 - 15/LOP AtNTANED NO TBr2- 9 sII SLOT4CATC A 
T/E FOLLOWNG DEVICES ARE M4WTANED 

iiCLOSED T0 SUP0PLY PiW% TO REST<77k-W0 
AS 50V)AS TE ABOVE SBE4tER 5 CLOSED 

4160/480V SERV 7RAN5F* [//CIO) 

480V SWR ] 802270311 
4TERY C/14AERAc C SwmE / /c/ SONGS N I 

COMMUNICAT/oV PANEL L1I0,11832,//95 SAFETY R 

57A7/ON ILE I2 SH /40 

1 16br~owncrNeopterrre IMMEDIATEL4Y Ir I }#IGJ G991 Leee..SAN ONORW ULARGNSA 

o r n o r LOAD SETEN NI 
5/49957 LOPSS-5/SLv -4/ f/ 9 ra ov 4 4 fof.. 3 o o8 LOADTRAINN 

&/9991.4 5SO t0/o/l't gav,04 # di 5771 2 rCRcN4-EFFl o? I- EOPAVH C73 / 6 

hieruce~~~0 relp srssao. p c.u.Jo sb NOA6 ao .. u x. Iox. Icre o n-4)af so seat%. ud man cv 
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-* M4ost NI. eSAsi-to 771--8 

THFTPGml VOIO9! IPCM.t 5-4.  

*PE WAVER AEQUIRED 

a __ Pro avSION REQUIRED 

2. Other Affected Documenta 

Specific affected documents ar listed on the CC( 23) 184 
associated with the source document checked below: 
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FLA4 N4 OutPUT LOAD ACT'UAT/ON T/mING PROCESS SEFUNCTIOAL AA/D DE V/CE SER VED BKR. POWER TIW/'E OE DEVICE DESCRIPT/ON /D6N/FAA FROAt . D Reom'rs. EVENT CONTACT CONTACT TER&MAvT/OY w E 0 /0 /2 21 30 '0 300 REMARKS 

TYPE TYPE NOTE 6 OT 7fS 

ISN FROE SE1 UCIE C NOrE 7ROM DHv 4f49/7& p 

SEC /43 OPEN CHARN/N LINE FLOW CONTROL k' FCV- ///2 - - DC S/S/SLOP HA/NTA/Nw NO TB5/* /3 SLOT 44? CKC 
82 144 START 54FETY IMECT/ON PUMP 5.. PHRW 4/80 IC HCOS 700 HP SIS/S/SLOP MAINTAINED NO TB37-/Is SLOT44?Car 
83 145 SPARE - - - - S/S/S/SLOP MAINTA/NED NO 7837-5#7 SLT r/ rA 
84 9 /46 SPARE - - - $13/SLop MAINTAINED NO 7852-1 #3 SOT S//5 leA 
84-1 /47 SPARE - - - 5/S//SLOP MAINTAINED NO 78379 #1 SLOT / CTA A 
85 /46 SPARE - - S/S/3/SLOP MAINAINED NO 738-13 5OT41//tB 
86 /49 SPARE - - - S/S/S/SLOP MAINTAINED NO 7838-517 T4//2 a 

7 /50 OPEN FEEDWATER REC/RC. SYS. VALYE CV-58758 DC BUS'/ - DC S/S//SLOP MAINTAI/ED NO 7838-9/I #// 5//UCAI S A N 7ELA T SEN AT/ 
BO /5/ OPEN REFUEL WTR. TO CHIAPHPSUCTION V MOv-I/OOB MCC'/ 42-1/47 - 5/S/5SSLOP MAINTAINED NO TB39-1 #3 SLOT 4//2 CKKB UtA lw OPEIN OFC 88-I /52 PA RE - - - - S/S/5/SLOP NAINTANED NO 78393 7 SLOT4// CA71 A 8758 CLOSING OF 891 153 SPARE - - - - S/S/S/SLOP MAINTAINED NO CA CV-L F CI - NO 7839-9I S LOT S// CAIC 

B/OHN /54 SPRR - - S/S/S/SLOP HAITA/NED NO T840-1#3 1075/13CATC A 
I 1 /55 START EMERGENCY SIREN 5/REN MCC /OR'2 42-1/44 /0 HP S/S/5/SLOP Ml/TA/ANED NO TB57- / #3 SLOT 5//KA A 

B124N 156 SPARE - - - - 5/S/S/SLOP MA/NTAINED NO T840-517 SLOTS//iCKKC A 
812-1* /57 CLOSE MAIN FEEDWATER BLOCK VALVE CLOSE MOV-22 MCC/ -- S/S/S/SLOP HAINTAINED NO TBS5-1/3 SLOT 5/K erO ATO GE/1 
8/3 158 SPARE - - - - S/S/S/SLOP MAINTAINED NO T840-91/1 310T4//AZt 
8/4 159 SPARE - - - S/S/S/SLOP MA/HTAINED NO T840 9#3 SLOT 4/I/CAT8 
8/5 /60 SPARE - - - - SIS/S/SLOP MAINTAINED NO TB4/-5#7 S0T4//I&AB 
8/6 161 BLOCK 0/L RELAY TRIP OF SI. PUMP OIL TRIP SIP4 4/60V /C I/CO5 PART OF82 5/S/5/SLOP M4NTAINED NC 7841- 9// SLOT4/ CK7A A 
8/61 162 TrA/P e ReC7 COOL. 'P/ RACP A,8, C is 41/0ov '/8 1/05 DC /5/5/SLOP MAINTAINED NO T84 - #3 S0T 4/iCKED A 
8/7 /63 BLOCK O/L RELAY TRIP ac FDW PUMP OIL TRIP FOWPMW 4160V,/C //CO4 PART OF 8/3 S//LOP MAINTAINED NC T842- 13 SLOT 42CKA A 
B/8 /64 CLOSE fA/N FEEDWATER BLOCK VALVE CLOSE MO V-2D MCC'/ 4*1197 - S/S/S/SLOP MAINTAINED NO T842-5#7 SLOT/307A A 
8/9 /65 SPARE - - - - 5/S/5/SLOP MAINTAINED NO TB42-911I SLOTS//3CKTB A 
820W /66 SPARE - - - - S/S/S/SLOP MAINTAINED NC T869- I *3 SLOT 5/1CKB A 
B2/ /67 SPARE - - - - S/S/SLOP MAINTAINED NC 7B43-103 SLOT S/i3CATB A 
822 168 SPARE - - - - /515/SLOP MAINTAINED NC 7843- 5 7 SLOT 513CKTB a 
823 /69 SPARE - - - - 5/S/S/SLOP MAINTAINED NO TB43-90 /1 SLOT 4//2CKTC  
824 * /9/ CLOSE MOV /204 MOV /204 MCC SIS/SISLOP MA/NTA/NED NO T849-1#3 LATER I=1ffP MLOSI 

12 SEC. C/ /70 CLOSE RECIRC. TO CONDENSER VALVE CV-37 - - - S/5/S15LOP MAINTANED NO T853-1#3 SLOT4/4tkTA A C/-ONE SECOND TIME 
C2 I71 SPARE - - - S/S/5/SLOP MAINTAINED NO T833-50 7 SLOT 6//4CKTa A DELAY BETW N ACT

j: UAL OPENING OF CV
8 758 (8 7) ? CLOSING 
OF CI 

21~~~~4 MEC. DI0 OPESATN!RGN PM 2/ SEC. D/ 172 START CHARGING PUMP CHG. PUMP S 416OV,0IC I1C07 600 HP S/5/5/SLOP MAINTAINED NO TB28-1 3 SLOT 7/5CKtA D4- M 7,OA OPENI 
02 /73 START COMPONENT COOLING PUMP COMPCLG PMP N 48OV,5KR'I 52-1/21 /25 HP 5/S/S/SLOP MAINTAINED NO 7828-507 SLOT 7/SCKAA A CONTACT OFSW LG 

3 /74 CHARS/NG PUMP INTERLOCK CHG.PMP INTLy. 416OV,*IC /COP DC 5/S/5/LOP MAINTAINED NO 7828-9// SLOT 7/ISCKTA PUMP CK BAR 
04 175 START SALT WATER COOLINq PUMP SALT WTR. CU PHPN 460SWA'#/ 52-1/14 100 HP S/S/5/SLOP HAINTAINED NO T829- i# 3 SLOT 715 (ATA 

D5 176 515 TO CONTAINMENT SPRAY ACTUATION 5Y. 1/S SPRAY SYS. DC DC DC 5/S/S/SLOP MAINTAINED NO T829-5,47/6 SO 7/6CKTD 05 TWO FORM A 
06 177 SPARE - - - - 515/5/SLOP MAINTAINED NO T829-9/1 SLOT7/156(78 INDEPENDENT OUT
D7 178 SPARE- - 5/1/S/SLOP MAINTA1IED NC T830-1#3 SLOT 7/SK7C P T 0W6 
08 179 SPARE - - - - S5//5LOP MAINTAINED NO 7830-57 SLOT 715 Ct A9 
09 180 SPARE - - - - 5/S/S/SIOP MA/INTA/NED NO 7830- 9#1/ SLOT 7/15 (KrC 
DIO /8/ SPARE - - - - St//SLOP M4I/NTAIED NO T83/- I1 3 SLOT7//15ATC 

ADJUSTABLE El 182 SPARE - - - - S/S/S/SLOP MAINTAINED NO T8S9- /3 SLOTI& CKTA '.  

EZ 183 SPARE - - - - SSlS//SLOP MAINTAINED NO T859-5#7 $1078//6CKTA 
E3 184 SPARE - - - - 5S15//SLOP MAINTINCD NO T859- 9/ SLOTd//6C KA 
E4 /85 SPARE - - - - S/S/S/SLOP MAINTA/INED NC T860 / 3 SLOT41/d ClTA 

ADJUSTABE F 186 SPARE - - - - - S/S/3/SLOP MAINTAINED NO T866- 1 43 SLOT 46 aTA 
F2 /87 SPARE - - - - SIS/S/SLOP MA//TAIA/ED NO T866-5 # 7 RLOT 8/16 KEA 

F3 188 SPARE - - - - S/5/5/SLOP MAINTAINED NO T866-9 4/I 1oT 4% -,tA 
F4 189 SPARE - - - - SI//SLOP MAINTAINED NC TB67-1/3 SLOT 416 tTA 

89022700R" X-\T Sg7Y0L 

STTION F/LE /542 SF /4L/ 

5 7ncoPPccN9poF "0 DATE2/MfE . (d/IS-p ; . dL3 i..%. SAN ONOFRE NUCLEAR GEN ST 

3779333sis-to-sistoPTRAIN 1,136, r. ra reaa LOAD SEQUNESHDL 
5/49571si-tP-sisoP rAIN / 7cc c-cN74 ee2r a e 74 cr e fe-4 /wor . O D TR I O 
5/4?17/ 1 LOAD3SF0 $4. L40D rRdIll I X --P I'~ (5J 177641-3 1IWCP CCNN 4 7 9

-. i ox.. ox. 3.0 C 

I51



FLAG A10 OU rPUT LOAD ACTUATION T1/A/NGr 
ME PROCESS FUNCTIONAL AND DEV/CE SERVED BKR. POWER Ev 

PRIORITY NO 5 DEVICE DESCRIPTION IDENTIFICATIOV FROM r. D. REM'Ts ENT CONTACT CONTACT I10R Y 0 /0 /2 21 30 dO 300 REMARKS 
TYPE TYPE NOTE 6 NOTE 7 TIM lA/ SECONDS 

0 SEC. A/A 10 R cm R A SCRAM 8toR A - - DC / MAINTA/NED NO TSD-I s 3 s$OT2AVCRIA A 
PRc~RO TEC TIDml SCR4m s'6m4L W)5AW8 A LOP/SI0 0 MA/sI1 N 

A2A 102 TRIP HVAC BREAKER 52 -130 SWOR 3 DC DC 1P/1SSOP MA/TA/INED NO 78/0-50 7 5LOTc)0fTA A 
A3A A' 103 DE-ENERG/ZE RE4C70R SKR UV RELAYS SCRA - - DC L/5/SI/SLO M/NTA/NED NC TB44-143 OTP/flaTA A 
A4A 104 ENERG/ZE LOCatt/T RELAY LOCKouT&r& - - - S/SLOP MAINTA/AED NO 7T/o-/Of12 SLOT/AOCKTs A 
A44-/ 105 INITIATE 480V U.V TRIP 480V U.V TRIP DC DC DC S/SLOP /WOMENTARY NO TB//- 2 44 SLOT/DCKTA A 
AMA /06 ENERGIZE LOCKOUT RELAY LOi/TSmGRt - - - 5/SLOP MA/A/TAINED NO TB/- 5 0 7 SLOT2,/0CKS A 
A6A 107 ENERGIZE LOCKOUT RLA LOCKOUT MCC OZA - - - S/SLOP MA/NTA/NED NO Ta/I- 9 4 // SLOT4lorr A 
A7A /08 ENERGIZE LOCKOUT RELAY LOCKOUT AC'2 - - - S/SLOP MAINTA/AED NO , TB/2- I $ 3 5LOr2/)CkTB A 
ABA 109 SWERGIZE LOCKOUTRELAY LOCKOUTMCC'2 - - - S/SLOP MAINTA/AED NO TB/12-5 17 SLOT2/IOGYTC A 
ABA-1 11O TRIP (ENERGIZE LOCKOUT RELAY LOCKOUTMCC3A SWOR*3 DC DC S/SLOP MOMENTARY NO 78/2-94// SLOTAP&TA A 
A9A I/l ENERG/ZE LOCOUTRELAY LOCKOI.TMCC*3 - - - S/SLOP MAINTAINED NO T8/3- 1 $3 SLOT'/AOveTc A 
A /04 1/2 ENERGIZE LOCKOUT RELAY LOCKOUTMCC'3 - - - SISLOP MAINTAINED NO T/3-3 4 7 SLOTIOCKrc A 
Al/A 1/3 TRIP 80 TIE BREAKER TRIP 7/E SKR 406V4tC 12Col DC S/SLOP MA/NTA/AED NO TB/3-9 # / LOr/ASCKK FOR LEGEND 4 NOTES REFER 
A//Al *' /14 BLOCK DG EXCITATION SHUTX$VN CKK & 5 dC r Da #2 - DC LO S/S/ MAINTAINED NC T8/4-1 s 3 SLOT/ACKT A 7 DWGN 5/49/78 
A/2A I/5 TRIP DIESEL GEM CIRCUIT BREAKER TRIP BKR DG 2 4/60V #2C 12C/5 DC LO MOMENTARY NO TS/4-54 7 torT19CKrA A 
A/2A-1 1/6 SPARE . LOB/L OR MOMENTARY NO T814-941/ SLOT'CKTA A 
A/3A 1/7 TRIP LIGHTING TRANSFORMER TRIP XFMR. LTG. 4160V #2C /PC/3 - 31SLO MOMENTARY NO T8/5-I 13 SLOT'9KTC A 
A/M-1 118 06.2 FIELD RESET OG2FIELORESE - - DC. S/SLOP MOMEATARY NO T5- 57 SLOT//9O(TD A 
A/34-2 1/9 INITIATE 4KV UV TRIP 4KV U.V TRIP OC DC DC S/SLOP MOMENTARY NO T65-9 4f // SOT//9CTD A 
A/4A 120 TRIP TURa PLANT CLG. WTR. PUMP TRIP PUMP 66N 4160V 4 2C /2CI2 - S/SLOP MAINTAINED NO T176-1 4t3 s5TOCKTB A NOTC 
AIM /2/ LOCKOUT -OTOR HEATER PANELS LOC LS - - S/S/S/SLOP MAINTAINED AO T/6 -5 0 7 SCOT43//CATB A A FIELD TO CONVERT 

2. SEE NoTE9 ON DW6 i5178 

0 SEC A/B 14/ START DIESEL GEWERATOR CKr 1/ STARTODz Ck/ - - - o1B/LOP,&/S591 MA/NTA14/NED NO T822- 1 3 SLOT/C9TB A 
AZ8 142 START DIESEL GENERATOR CKr*2 sTARTD CKrD d - - - LOBIL09M5S'CP MA/ATAINED ND TB2-5*7 SiOT/A9CARB A 

0 SEC A/C 122 OPEN SAFErY/N JECTIONHDR./SOLATION VALVE H V-85/A - - - SIS/SISLOP MAINTA/NED NO TB/6-9* // SLOT//ICATA A 
A2C 123 CLOSE FEED WATER BYPASS/CONTROL VALVE CV-143, FCV-457 - - DC S/S/S/SLOP M4INTAINED NO TB/7- I $ 3 SLOT3///CTA _ 

ASC 124 CLOSE FEEDW4TER BYP4SS/COVOTAt VALVE CV-144, FCV- 458 - - DC S/S/S/SLOP MAINTAINED NO TB/7-SE 7 SL0T3/// CKr A 
A4C m 125 OPEN SAFETYINJECTIWLOPA' VALVE MOV650A - - - 5/S/S/SLOP MAIN TAINED NO 5TB45-1 I3 STrd/CKrb A 
ASC m 126 FRSTOUTANN.,AUTOALERTSYS.4'TSC(FOX3AMS. I. ALARM /20 VAC - - S/S/S/SLOP MAINTANED NC TB46-1*3 SLoT3///CKT A 
A6C 127 SPARE - - - - S/SLOP MOMENTARY NO TB/7-/O * 2 SLOTJ/iC/iTA A 
A7C /28 CLOSE HPFEEDWATERHDR.ISOLATIOVALVE HV-652A - - - S/S/S/SLOP MAINTAINED NO TB/8-24 SLOT//CEA A SEE NOTE/ 
ABC 129 OPEN SAFE'Y INJECTION "LOOP C' VALVE MOV-850C - - - 5I/S/SLOP MA IN TAI/ED NO - T r88/8-6 * 8 SLOflCkTa 4 
A9C 130 CLOSE LPFEEDWATERHDR. ISOLATION VALVE HV-854A - - - SI/S/SLOP MAINTAINED NO TB/6-IDl*2 SLOTS//CKrc A 
A/OC 131 TRIP HEATER DRAIN PUMP HTR MPMPR E 4/60V #2C /2CO9 600HP S/5/S/SLOP MAINTAINED WO Ta789- 1 3 SLOT3//rIT A 
A//C 132 OPEN 54FETY INJECTION HDR /SOLATION VALVE HV-653A - - - S/S/S/SLOP MAINTAINED NO T8/9-6 8 B SLOT/l/C A 
A/ZC 133 TRIP FEEDWA TER PUMP G-3A (EAST) - - - S/S/S/SLOP MAINTAINED NO TB/9-9 s 1I SLOT/ClaC A 
A/2C-1 134 COVT /50 SYSTeM R-/,C/S 45T - - - S/S/S/SLOP MAINTAINED NO TB20-1!4W4 SLOT3$/C/' A 
AIC 135 TRIP CONDENSATE PUMP COND PMP NE 4/60VV2C /2COB 700HP S/S/S/SLOP MANTAINED NO T20-547 SLOr//CAT A 
A/4C 136 TRIP COVDENSATE PUMP COND PMP SE 4/60V #C 12CO6 700HP 5/S/SISLOP MAINTAIAED NO TB20-9411 s*LOr/c A 
A/SC 137 INITIATE EVENTS RECORDER EVENTS RECORDER - - DC SI/S//SLOP MAINTAINED NO T821- I * 3 SLOT/ICKT A 
A/6C 138 T/EBAEp - S/S/S/SLOP MAINTAINED NO TB21-5 7 SLOTS/I/Ca A 
A/7C /39 aoSELETOWN ar/rt /DowATI47/ VAZV6S CLdst C-10, /ZOVAC - - 51/S/SLOP MAINTAINED NO TMO- 1 3 SLOTS//CAT A 

CV- ZO\S, 744 

I0 SEC AID /40 CLOSE DIESEL 6E/M CIRCUIT BREAKER CLOSE /R DG.*2 4160V '2C IC/5 - S/SLOP MAINTAED A1 0 TBi- 9*/I SLOTACr A 
THE FOLLOWING DEVICES ARE MAINTAIWED 
CLOSED 70 SUPPLY PWR 7OAESF 7E&TlE 

AS SOV AS TWE ABOVE BREKER S CLOSED.  

4/60/40VvSF.RY TPANSK#2 [/PC/o] 
480VSWG7R. 2 c//Of] 
ucc*e ,, a: [1are,1ZAs, , a 
84T7ERY CH49wR 8 4D [SWSZ1C0' SONwSrN] 
CON~thCAT/C/ 94NEL C//,IflA, //938]1 . 89022703 11 --I LATTY E D 

STA7/ON FZE /542 SN./43 
12 &swernisujowsetn:PisJijr - - - o - L5 -on A'| . - nL...SAN ON0FRE NUCLEARGEN STA.  

11 AS U LTBYFLUOR INC. PN33(NCR 63-P-413q9 /o/ p t(/ - ST. - 5 coCC, '! EFF r D O/3 L SEUEC S 3/49968 LO45/S-S/SLOP 7RAINv2 0 s oa ca -c. & "' c 4 //*.CAor 7EF0Arf: p FEOTELY '7-- LOAD SEQUECESCEDL 
5/49957 LOP-5/S-SASLOP A/N*R s *r ' 72 r r Oj soo. C m .--- , IG/ LOAD TRAIN NO. 2 
5/49/82 l4D3C//L44/N## I f' e , 4 It j 774 2 L0DNccrY~N0 PPP I3/ AerFAWN *, - #J D if7 5 

5/49/805ElEAtERLOCO/ABAM 7 INCORPaiv')/ EF C IMMED. S-f .- 6J G99 'I Rference Drawin, N. Rev 05.* thee o. o. | . Made 1.0.4 eN s O S0 1.at Or Ci'L Nrr JO bn & M CaIfto.le Edle Cwany 
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FLAG /AD Ou. r PU T LOAD ACTUA T/ON T/MING 
PROCESS SEE FUNCTIONAL AND DEVICE SERVED SKR. POWER TIME PRIORITY DEVICE DESCRIPTION IDENT/FCA770N FROM r. D. REQM'TS. EVENT CONTACT CONrACT r64Ti SA Y DR O /0/2 2/ 30 60 300 REMARKS 

AT5 p SEE r A.SEE I II I I 
TYPE TYPE NOTE 6 NOTE 7 rIME IN SAECONDS 

CONT FROM ad 5/1I/$/
I SEC. 8/4 /43 OPEN CHAR6/NS LINE FLOW CONTROL V FCV-1112 - - DC IS/S/SLOP MAINTAINED NO TBS/-13 SLOT 447cTC A 

82 /44 START SAFETY IN/ECTION PUMP 5.1. PMP, E 4/60V4" C 12COS 700 HP 51/5//SLOP HAINTAINED NO r837- I / i SLor4'iCa (KrIA 
83 /45 SPARE .15/5/SLOP MAINTAINED NO TB37-517 S1075/1/3CTA 
84o 146 SPARE 1S//5/5LOP MAINTAINED NO 752- I 9 3 SLOT '/I3C(TA 
84-1 147 SPARE - - - - 515S/S5OP MAINTAINED NO T837- 9 L// T 510T4/2TA A 
85 148 SPARE - SS/S/SLOP MA/NTA/NED NO T838-1#3 10T4/I/2KIS 
86 149 355 - 5/S/5/SLOP A/N/TAINED NO TB38-5#7 5LOT4//Cr8D 
87 /5O OPEN FEEDWATER REC/RC. SYS VALVE CV-875A - - - SS/S/SLOP MAINTAINED NO T838-9#11 SLOT S//3CKTA l'i-ME WArd DELAY BETWEEN ACT 
88 151 GoEN REFUEL W7R TO ChG PMP SUCTION V MOV-I//OD MCC# 2 42-1260 - 51/S//SLOP MAINTAI/EP NO T839- 1 #3 LOT4//rCKT8 /PNw4 OENIP UAL OPENING OF CV
884 /52 SPARE - - - - 3;S/S/SLOP MAINTAINED NO T839- 5t7 SLOT4//2(KTL 8 CV 36OF 
89 /5 IS3 SPARE - - - - 5/5/SSLOP MAINTAINED NO TB39-9 #I/ SLOTS// aKTC C 
8/0N 154 SPARE - - - - 515/S/SLOP MAINTAINED NO TB40-1#3 SLOT5//CXTC A 
8//N /55 START EMERGENCY SIREN 3/REN MCC*2 8-1293A 10HP 5/S/5/SLOP MAINTAINED NO T857- I13 LOT 5//3CKTA A 
B/29# /56 SPARE - - - - 515/SLOP N4/NTAINED NO T840- 17 SLOTS/1/TC FOR LEGEND 9 NOTES REFER 
8/2-/A 157 SPARE - - - 515//SLOP MAINTAINED NO TB8- /03 T/13&T8 TO DWG. 5/49/78 
813 /58 SP4RE s IS/S/SLOP MINuTA/NED NO T340-9 1/ SLOT 4/I/2TD 
814 /59 SPARE S/S/S/SLOP MAINTAINED NO T841- 13 5LOT4/IcIKT 
8/5 160 SPORE S/S/5/SLOP MAINTAINED NO TB41- 5#7 510T4/(ETB 
816 16/ BLOCK OIL RELAY TRIP OF s. PUMP O/L TRIP SPIPE 4/6ov02C /2COS PART OF 52 SIS/SISLOP MAINTAINED NC TB4/- 9#/f SLOT4//2 (KTA A 
8/6-/ /d2 TR/P R eCr CooL. t/4P .4 18, jeC 4/&OdY 0/8 1/803 DC 515/S/SLOP MAINTAIHED NO TB68- I 3 LOT 4/12 CKID A 
8/7 163 BLOCK O/L RELAY TRIP OF FDW PUMP OVL TRIPFDWPE 4/6OV #2C 12CO4 - 5/S/SSLOP MINTAINED NC TB42- 93 SLOT4/t4(TA A 
8/8 164 CLOJI 4d/NAEkIC@dF7Z 8/.C W4 Vd CL4SE AOv-/ MCC) /2-14 - S5/SLOP MAINTAINED NO TB42-5#7 SLOT 5/13 CTA A 
819 165 SPARE - - - - 1/5SLOP MAINTAIED A/O TB42-94// 51o5//3&cTB A 
8200 166 SPARE - - - - SIS/SISLOP MAl//TA/NED NC T869- 1 #3 SLOT/ 53 CK A 
82/ 167 SPARE - - - - S/S/S/SLOP MAINTAINED NC TB43-143 SLOTS/O3TB A 
822 /68 SPARE - - - - 5/5/SLOP MAINTAINED NC TB43- 5 0 7 51OT f/13CKTB A 
823 /69 SPARE - - - - 515/5/SLOP MAINTAINED NO TB43-9#// SLOT4/lCKTC A 
824 I /91 SPARE - - 5/S/SISLOP M4AINTAIED NO TB43-f3 LATER 

/2 SEC. C/ /70 CLOSE RECIRC TO CONDENSER VALVE CV-36 - - - 5/5/SLOP MAINTAINED NO T853- I#3 SLOT /4 CKTA A C/-ONE SECOND TIME 
C2 /71 SPARE - - - - S/S/S/SLOP MAINTAINED NO TB53-5#7 5LT6/4cKT A OELAY BETWEEN 

OPEN/NG Of CV675A 
j CLOSINGY OF 

21 SEC. DI /72 START CHARGING PUMP CHG. PMP N 4160V,#2C 12CO7 600 HP S/5/SLOP MAINTAINED NO TB28-13 SLOT 7/IS CKTA A DS-MO V17H AUX
02 173 START COMPONENT COOLING PuMP COtfCL. PHR B CTR. 400 VSWR.t 1221 125 HP 51//5SLOP MA/NTA/AED NO r828-5 1 7 SLOT 7/s CTA CONTACT OF SW CLO.  
D3 174 START SALT WATER COOLING PUMP SALT WTR.CLG. fNP 480VS WE'2 12/4 100 HP 1/5/5/5LOP HAINTAINED NO TB28-9#11 SLOT 7/I/5 TA PUMP CKT 8KR.  
D4 75NTERLOCK CDHS.P/.IR/INTLK 4/60V,2C /2ICO? DC 515/15LOP MAINTAINED NO T829- I#3 SLOT 7ISCTA 
D 176 CON MENT SPRAY ACTUATION SY5 5/5 SPRAY SYS. DC - DC 5/5/SLOP MAINTAINED NO TB29-547/8 SlOr 7/5cKTO OS- TWO FORM "A" 

TB 77 5/5/S/SLOP MAINTANED No TB29-9/// SLOT 7/SCBS INDEPENDENT OUT
SIS/ISLP MANTANEDPUTS -SEE OW6 07 178 SPARE 5115- - S//S/5LOP MAINTAINED NC T830- 13 SLOT 7//5aTC U514/8 E0 

DO /79 SPARE - - - - $13/S/SLOP MAINTAINED NO TB30-5#7 SLOT 7//5kC 
D9 180 SPARE - - - - SS/S/SLOP MAINTANED NO TB30- 9#// SLOT 7AS arc 
DID /81 SPARE - - - - S/S/5/SLOP MAINTAINED NO TB31- /3 51OT 7/5 KTC  

ADJUSTABL El 182 SPARE - - - - S/S/5SLOP MAINTAINED NO TBS9- 13 5L1T8//6C(TA 

E2 183 SPARE - - - - S/S/5/SLOP MAINTAINED NO TB59- 507 3L0T //dKTA 
E3 184 SPARE - - - - $15/SISLOP MAINTAINED A/C TB59-9 P// SLOTI//4oTA 
E4 185 SPARE - - - - S/5/5/SLOP MAINTAINED A/C TB60 / 3 SLOT4'/6 aTA ' 

AaUSTABLE Fl /86 SPARE - - - 515/51SLOP MAINTAINED NO T866- I #3 LoT4//6 (ETA 

F2 /87 SPARE - - - SIS/SISLOP MAINTA INED NO T866-5# 7 90L8//6 (TA 
F3 /88 SPARE - - - - S/S/S/SLOP MAINTAINED NO TB66-9 SLOT/ ETA 
F4 /89 SPARE - - - - S1S/S/SLOP MAINTAINED NC T867-1 $3 5LOT/d (aTA 

SONGS NO. I 

SAFETY 
RELATED 

ASBUILT BY FLUORONC UCNIA(NCRSO -POr59.7/0* - - C-- /VC.-'P ( 9,/y E.4< 999 .wed..SAN ONOFRE NUCLEAR GEN. STA 

savd isSo-sstC age 'O* .~ orAMO sex/IJ ) -s '- R4 -- /'OI(N P T n~~ . _---8 ' LOAD SEQUENCE SCHEDULE 
5/49957 S/S*LOa-S/SLOP TRAIN /E e'- 9 V 7- 310M8 3 /NCORPCN 5 EP /MMED. _ _ & i6a9 LOAD TRAIN NO.2 
5/4978 LOAO.SCH LOAOTR&J . 5 ri .LOAD <py JJ I 2- S 1C-E V4- 11PI '1-N'tRN IL. ' T, 3 6 

5/49160 SEQUNCIER LO/C DIAGRAM 7 'f 'c r r as r /6? .4 , 754 N ____ ; -- - --- 

a~fe.. wIg ussek s one o. ox. mC. to ION se.se vo0N 0... M? 01o. 01o. i. au. o na souther calmfents fdians hoe 

5149182-12 
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