1. Introduction and General Description of the Plant  AP1000 Design Control Document

1.7

1.7.1

1.7.2

1.7.3

Drawings and Other Detailed Information
Electrical and Instrumentation and Control Drawings

Instrument and control functional diagrams, electrical one-line diagrams, and onsite standby diesel
generator loading sequence and initiating circuit logic diagrams are listed in Table 1.7-1.

The legend for electrical power, control, lighting, and communication drawings is provided in
Figure 1.7-1, sheets 1, 2, and 3. The index, notes, and symbols for instrument and control
functional diagrams are provided in Figure 7.2-1.

Piping and Instrumentation Diagrams

Table 1.7-2 contains a list of piping and instrumentation diagrams (P&IDs) and the corresponding
DCD figure numbers. The three letter system names are provided in Table 1.7-2. Figures appear at
the end of the respective text section. The P&ID legend, Figure 1.7-2, sheets 1, 2, and 3, provides
an explanation of AP1000 symbols and characters used in these DCD figures.

Combined License Information

This section has no requirement for additional information to be provided in support of the
combined license application.
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1. Introduction and General Description of the Plant  AP1000 Design Control Document

Table 1.7-1

I&C FUNCTIONAL AND ELECTRICAL ONE-LINE DIAGRAMS

DCD Figure Number Title

7.2-1 (Sheet 1)

Index and Symbols

7.2-1 (Sheet 2)

Reactor Trip Function

7.2-1 (Sheet 3)

Nuclear Startup Protection

7.2-1 (Sheet 4)

Nuclear Overpower Protection

7.2-1 (Sheet 5)

Core Heat Removal Protection

7.2-1 (Sheet 6)

Primary Overpressure Loss of Heat Sink Protection

7.2-1 (Sheet 7)

Loss of Heat Sink Protection

7.2-1 (Sheet 8)

Loss of Heat Sink Protection

7.2-1 (Sheet 9)

Steam Line Isolation

7.2-1 (Sheet 10)

Feedwater Isolation

7.2-1 (Sheet 11)

Safeguards Isolation

7.2-1 (Sheet 12)

Core Makeup Tank Actuation and Reactor Coolant Pump Trip

7.2-1 (Sheet 13)

Containment and Other Protection

7.2-1 (Sheet 14)

Turbine Related Protection

7.2-1 (Sheet 15)

Automatic Reactor Coolant System Overpressurization Valve Sequencing

7.2-1 (Sheet 16)

Incontainment Refueling Water Storage Tank Actuations

7.2-1 (Sheet 17)

Passive Residual Heat Removal and Core Makeup Tank Isolation Valve Interlocks

7.2-1 (Sheet 18)

Normal Residual Heat Removal System Isolation Valve Interlocks

7.2-1 (Sheet 19)

Diverse Actuation System Logic, Automatic Actuations

7.2-1 (Sheet 20)

Diverse Actuation System Logic, Manual Actuations

8.3.1-1 AC Power System - Station One-Line Diagram (Sheets 1 & 2)
8.3.1-2 On-site Standby Diesel Generator Initiation Circuit Logic Diagram
8.3.1-3 Post 72 Hours Temporary Electric Power One Line Diagram

8.3.2-1 Class 1E DC System One-Line Diagrams (Sheets 1 & 2)

8.3.2-2 Class 1E 208Y/120V UPS Power One-Line Diagram

8.3.2-3 Non-Class 1E DC & UPS System One-Line Diagrams (Sheets 1 & 2)

Tier 2 Material
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Table 1.7-2 (Sheet 1 of 3)

AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
ASS Auxiliary Steam Supply System 10.4.10 None
BDS Steam Generator Blowdown System 10.4.8 10.4.8-1
CAS Compressed and Instrument Air Systems 9.3.1 9.3.1-1
CCS Component Cooling Water System 9.2.2 9.2.2-2
CDS Condensate System 10.4.7 10.4.7-1
CES Condenser Tube Cleaning System 10.4.1.2.1, None
10.4.5.2.3
CFS Turbine Island Chemical Feed System 10.4.11 None
CMS Condenser Air Removal System 10.4.2 None
CNS Containment System 6.2.3 None
CPS Condensate Polishing System 10.4.6 10.4.6-1
CVS Chemical and Volume Control System 9.3.6 9.3.6-1
CWS Circulating Water System (Partially out of scope) 10.4.5 None
DAS Diverse Actuation System 7.7 7.2-1 (Sh. 19 & 20)
DDS Data Display and Processing System 7.1 &7.7 7.1-1
DOS Standby Diesel Fuel Oil System 9.5.4 9.5.4-1
DRS Storm Drain System (Wholly out of scope) None None
DTS Demineralized Water Treatment System 923 None
DWS Demineralized Water Transfer and Storage System 9.2.4 9.2.4-1
ECS Main ac Power System 8.3.1 8.3.1-1
EDS Non Class 1E dc and UPS System 8.3.2 8.3.2-3
EFS Communication Systems 9.5.2 None
EGS Grounding and Lightning Protection System 8.3.1.1 None
EHS Special Process Heat Tracing System 8.3.1.1 None
ELS Plant Lighting System 9.53 None
EQS Cathodic Protection System (Partially out of scope) None None
FHS Fuel Handling and Refueling System 9.1.1,9.1.2, 9.1 - various
9.14
FPS Fire Protection System 9.5.1,6.5.2 9.5.1-1
FWS Main and Startup Feedwater System 10.4.7,10.4.9 10.4.7-1
GSS Gland Seal System 10.4.3 10.4.3-1
HCS Generator Hydrogen and CO, Systems 10.2 None
HDS Heater Drain System 10.4.7 None
HSS Hydrogen Seal Oil System 10.2 None
IDS Class 1E dc and UPS System 8.3.2 8.3.2-1
IIS In-core Instrumentation System 4.4.6 None

Tier 2 Material
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Table 1.7-2 (Sheet 2 of 3)

AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
LOS Main Turbine and Generator Lube Oil System 10.2 None
MES Meteorological and Environmental Monitoring System 233 None
(Wholly out of scope)
MHS Mechanical Handling System 9.1 None
MSS Main Steam System 10.3 10.3.2-2
MTS Main Turbine System 10.2 10.2-1
OCS Operation and Control Centers System 7.1,Ch. 18 7.1-1
PCS Passive Containment Cooling System 6.2.2 6.2.2-1
PGS Plant Gas Systems 932 None
PLS Plant Control System 7.1&7.7 7.1-1
PMS Protection and Safety Monitoring System Ch. 7 7.2-1
PSS Primary Sampling System 9.33 9.3.3-1
PWS Potable Water System (Partially out of scope) 9.2.5 None
PXS Passive Core Cooling System 6.3 6.3-1
RCS Reactor Coolant System 5.1 5.1-5
RDS Gravity and Roof Drain Collection System (Partially None None
out of scope)
RMS Radiation Monitoring System 11.5 None
RNS Normal Residual Heat Removal System 5.4.7 5.4-7
RWS Raw Water System (Wholly out of scope) 9.2.1.2.2, None
9.2.1.2.3.1,
9.2.3,9.2.5
RXS Reactor System 394,395, 5.3-1
4222,
4223.1,53
SDS Sanitary Drainage System (Partially out of scope) 9.2.6 None
SES Plant Security System (Partially out of scope) 13.6 None
SFS Spent Fuel Pit Cooling System 9.13 9.1-6
SGS Steam Generator System 10.3,104.7, 10.3.2-1
10.4.9
SJS Seismic Monitoring System 3.74 None
SMS Special Monitoring System 44.6.4 None
SSS Secondary Sampling System 9.3.4 None
SWS Service Water System 9.2.1 9.2.1-1
TCS Turbine Building Closed Cooling Water System 9.2.8 None

Tier 2 Material 1.7-4 Revision 17
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Table 1.7-2 (Sheet 3 of 3)

AP1000 SYSTEM DESIGNATORS AND SYSTEM DIAGRAMS

Designator System (Note 1) DCD Section DCD Figure (Note 2)
TDS Turbine Island Vents, Drains and Relief System 9.2.9.2.2, None

10.4.2.2.1,

10.4.3.1.2,

10.4.3.2.2,

10.4.6.3
TOS Main Turbine Control and Diagnostics System 10.2.2.4 None
TVS Closed Circuit TV System (Wholly out of scope) None None
VAS Radiologically Controlled Area Ventilation System 9423 9.4.3-1
VBS Nuclear Island Nonradioactive Ventilation System 94.1 9.4.1-1
VCS Containment Recirculation Cooling System 9.4.6 9.4.6-1
VES Main Control Room Emergency Habitability System 6.4 6.4-2
VFS Containment Air Filtration System 9.4.7 9.4.7-1
VHS Health Physics and Hot Machine Shop HVAC System 9.4.11 9.4.11-1
VLS Containment Hydrogen Control System 6.2.4 6.2.4 - various
VRS Radwaste Building HVAC System 9.4.8 9.4.8-1
VTS Turbine Building Ventilation System 9.4.9 9.4.9-1
VUS Containment Leak Rate Test System 6.2.5 6.2.5-1
VWS Central Chilled Water System 9.2.7 9.2.7-1
VXS Annex/Auxiliary Non-Radioactive Ventilation System 94.2 9.4.2-1
VYS Hot Water Heating System 9.2.10 None
VZS Diesel Generator Building Ventilation System 9.4.10 9.4.10-1
WGS Gaseous Radwaste System 11.3 11.3-2
WLS Liquid Radwaste System 11.2 11.2-2
WRS Radioactive Waste Drain System 9.3.5,11.2 9.3.5-1
WSS Solid Radwaste System 11.4 11.4-1
WWS Waste Water System (Partially out of scope) 9.2.9 None
YFS Yard Fire Water System (Wholly out of scope) None None
ZAS Main Generation System (Note 3) 8.1 None
ZBS Transmission Switchyard and Offsite Power System 8.2 None
(Wholly out of scope)

Z0S Onsite Standby Power System 8.2.1,8.3.1 8.3.1-4,8.3.1-5
ZRS Offsite Retail Power System (Wholly out of scope) None None
ZVS Excitation and Voltage Regulation System 10.2.2.3 None

Tier 2 Material
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Notes:
1. For the System names:
a) An entry with the system name only means the system is wholly in the scope of the AP1000 design certification.
b) An entry with the system name followed by (Partially out of scope) means the system is partially in the scope of
the AP1000 design certification.
¢) An entry with the system name followed by (Wholly out of scope) means the system is not in the scope of the
AP1000 design certification.

2. For the DCD Figures:
In the AP1000 design documentation system, Piping and Instrumentation Diagrams are numbered xxx-M6-yyy,
where xxx is the system designator and yyy is the sheet number. Electrical One-Line Diagrams are numbered
xxx-E3-yyy, where xxx is the system designator and yyy is the sheet number. I&C Functional Logic Diagrams are
numbered xxx-J1-yyy, where xxx is the I&C system designator and yyy is the sheet number.

3. For the Main Generation System:
The high side voltage of the main step-up transformer and the reserve auxiliary transformer is site specific.

Tier 2 Material 1.7-6 Revision 17
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L SWITCHING DEVICES

A. __ABOVE 5KV
(NOTES 1)

DISCONNECT SWITCH, GANG OPERATED

HORN GAP SWITCH, GANG OPERATED

DISCONNECT SWITCH-ROTARY BLADE ,
GANG OPERATED

DISCONNECT SWITCH, VERTICAL REACH
(PANTOGRAPH TYPE)

PRIMARY FUSE CUTOUT-DRY TYPE
B. 15KV & BELOW

(NOTE 1)
SAFETY SWITCH/DISCONNECT SWITCH

FUSED SAFETY SWITCH

DISCONNECT FUSE

TRANSFER SWITCH

PRIMARY FUSE CUTOUT-OIL INSULATED

2. CIRCULT PROTECTORS
AIR CIRCUIT BREAKER

AIR CIRCUIT BREAKER WITH
MAGNETIC OVERCURRENT TRIP

AIR CIRCUIT BREAKER WITH SOLID
STATE TRIPPING DEVICE

DISCONNECT DEVICE

C. MOTOR CONTROL-5KY

L
NOTES 18 61

FULL VOLTAGE, NONREVERSING STARTER
WITH THERMAL OVERLOAD ELEMENTS

CONTACTOR-BASIC SYMBOL

CONTACTOR-ELECTRICALLY OPERATED
WITH SERIES BLOWOUT

STARTER, NONREVERSING, WITH
THERMAL' OVERLOAD ELEMENTS

STARTER, 2-SPEED, NONREVERSING,
WITH THERMAL OVERLOAD ELEMENTS

STARTER, REVERSING, WITH
THERMAL' OVERLOAD ELEMENTS

REDUCED VOLTAGE STARTER, PRIMARY
RESISTOR TYPE, WITH THERMAL
OVERLOAD ELEMENTS

AUTOMATIC TRANSFER CONTACTOR,
MAGNETICALLY HELD ON NORMAL SOURCE,
SPRING HELD ON EMERGENCY SDURCE

- 33 36 e

SIS

iSRS P

3. OPERATING SYMBOLS

(TO BE USED WITH_ SWITCHING
DEVICES & CIRCUIT PROTECTORS)

MOTOR OPERATED
SOLENOID OPERATED
PNEUMATICALLY OPERATED
STORED ENERGY OPERATED

HYDRAULICALLY OPERATED

4. INSTRUMENT TRANSFORMERS
(NOTE 2)

CURRENT TRANSFORMER, GENERAL
(WITH POLARITY MARKINGS)
CURRENT TRANSFORMER, BUSHING TYPE

CURRENT TRANSFORMER, ZERQ SEQUENCE
TYPE FOR GROUND DETECTION
LINEAR-COUPLER

POTENTIAL TRANSFORMER

POTENTIAL TRANSFORMER,
DOUBLE SECONDARY

METERING DEVICE

5. TRANSFORMERS & REACTORS

POWER TRANSFORMER, GENERAL

POWER TRANSFORMER WITH TAP
CHANGING UNDER LOAD

POWER TRANSFORMER, 3 WINDING
POWER TRANSFORMER WITH
TERTIARY WINDING
AUTO-TRANSFORMER

REACTOR. AIR CORE

REACTOR, IRON CORE

INDUCTION VOLTAGE REGULATOR

VOLTAGE REGULATING TRANSFORMER

POWER CIRCUIT SYMBOLS

-

. TRANSFORMER CONNECTIONS
A 30 3W DELTA UNGROUNDED

3P OPEN DELTA

~os

3@ DPEN DELTA, GROUNDED AT
COMMON' POINT

3@ BROKEN DELTA

3P WYE UNGROUNDED

> > =

3@ WYE GROUNDED NEUTRAL

3@ 4W WYE UNGROUNDED

3@ WYE RESISTANCE GROUNDED
NEUTRAL

=

7. ROTATING MACHINES
(NOTES 3

SYNCHRONOUS GENERATOR

CONSTANT SPEED, SQUIRREL CAGE
INDUCTION MOTOR

VARIABLE SPEED, WOUND ROTOR
INDUCTION MGTOR
% MOTOR GENERATOR SET
O SYNCHRONOUS MOTOR
SHUNT
gt e
SERIES GENERATORS

COMPOUND

8. EXCITATION SYSTEMS

FOR_SYNCHRONOUS MACHINES

CONVENTIONAL
DIRECT-CONNECTED
DC EXCITER

RECTIFIER TYPE

- USING

N REG CURRENT/POTENTIAL

= (POWER) EXCITATION
AN TRANSFORMER

ALTERNATE-EXCITER,
STATIONARY RECTIFIER
TYPE

AC_EXCITER-ROTATING

STATIC_EXCITATION
SPECIAL

ATIO

ERMANENT, MAGNET. GENERATOR
WITH EXCT
EMS HAVING PILOT

9. MISCELLANEOUS POWER
CIRCUIT DEVICES

L
F3 CourLING capaciToR
POTENTIAL DEVICE

L capacrron-ausrine
g‘ POTENTIAL DEVICE

CARRIER CURRENT
WAVE TRAP

COUPLING CAPACITOR FOR
CARRIER CURRENT

LIGHTNING ARRESTER

CAPACITOR
GROUND CONNECTION

REMOVABLE LINKS
FUSE (NOTE 1)
RESISTOR (NOTE 4)

RESISTOR, VARIABLE
NOTE 4)

RHEOSTAT
RECTIFIER

INSTRUMENT SHUNT

EW*Q\EPDWH‘\F%fmeHF

BATTERY

INVERTER

% BATTERY CHARGER

SPACE HEATER

A PHASOR INDICATOR
c B

VARIABLE SPEED DRIVE
MONITOR DEVICE

MONITOR & PROTECTION DEVICE
MEDIUM VOLTAGE TRIP UNIT
MOTOR PROTECTION RELAY
COMMUNICATION MODULE

ADDRESSABLE RELAY

LOW VOTAGE TRIP UNIT

KEY INTERLOCK (USE WITH
APPROPRIATE SWITCHING
DEVICE OR CIRCUIT
PROTECTOR)

/00— MATCH HEXAGON
\&7— REFERENCE DRAWING NUMBER

ON A SAFETY RELATED DRAWING,

NON-SAFETY RELATED COMPONENT(S)

ARE SHOWN WITHIN THIS BOUNDARY
[TOO7]  SAFETY RELATED COMPONENT(S) ARE
© ©  SHOWN WITHIN THIS BOUNDARY ON
Lo—od A NON-SAFETY RELATED DRAWING

NOTES

1. CURRENT RATINGS IN AMPERES
ARE INDICATED' ADJACENT TO SYMBOLS
FOR SWITCHES AND FUSES.

N

NOMINAL RATID AND GUANTLTY ARE
INDICATED WITH SYMBOLS FOR CURRENT
AND POTENTIAL TRANSFORMERS.

. HORSEPOWER RATING FOR MOTORS
ARE INDICATED WITHIN THE SYMBOLS.

@

4. OHMIC VALUES FOR RESISTORS ARE
INDICATED ADJACENT 70 THE SYMBOLS.

Figure 1.7-1 (Sheet 1 of 3)

Legend for Electrical Power, Lighting, and Communication Drawings
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POWER CIRCUIT SYMBOLS

(CONTINUED)

10. METERS AND INSTRUMENTS

PREFIX R INDICATES RECORDING TYPE

A AMMETER

AH —— AMPERE-HOUR METER
D DEMAND METER

F FREOUENCY METER
6D GROUND DETECTOR

OHM — OHMMETER

0SC —— OSCILLOGRAPH

PD ———PRINTING DEMAND METER
PF POWER FACTOR METER
RT RUNNING TIME METER
SY —— SYNCHROSCOPE

T TEMPERATURE METER
THC ——THERMAL CONVERTER

TI TEMPERATURE INDICATOR
TLM—— TELEMETERING
TM———TRANSMITTER
TR ——TEMPERATURE RECORDER

*/T——TRANSDUCER
A-INDICATES AMPS
V-INDICATES VOLTS
VAR-INDICATES VARS
W-INDICATES WATTS

v VOLTMETER

VAR —— VARMETER

VARH —VAR-HOUR METER
VV ——DOUBLE VOLTMETER
W WATTMETER
WH———WATTHOUR METER

WHD——WATTHOUR DEMAND METER

11. METER & INSTRUMENT SWITCHES

2.

AS ——AMMETER SWITCH

Vs VOLTMETER SWITCH

ss SYNCHRONIZING SWITCH
MSS——METERING SELECTOR SWITCH

CONTROL SWITCHES & PUSHBUTTON STATIONS

obe
obee

CONTROL SWITCH WITH RED & GREEN INDICATING
LIGHTS. P-INDICATES PERMISSIVE

CONTROL SWITCH_WITH RED.GREEN & AMBER
INDICATING LIGHTS

START-STOP MAINTAINED CONTACT PUSH BUTTON

START-STOP MAINTAINED CONTACT PUSH BUTTON
WITH RED & GREEN INDICATING LIGHTS

START-STOP MOMENTARY CONTACT PUSH BUTTON

START-STOP MOMENTARY CONTACT PUSH BUTTON
WITH RED & GREEN INDICATING LIGHTS

RED & GREEN INDICATING LIGHTS

SELECTOR SWITCH WITH RED & GREEN
INDICATING LIGHTS

HAND-OFF-AUTOMATIC SELECTOR SWITCH
TEST SWITCH WITH RED & GREEN INDICATING LIGHTS

COMBINATION CONTROL & TEST SWITCH WITH
RED & GREEN INDICATING LIGHTS

LOCK-0UT PUSH BUTTON

3. MISCELLANEOUS DEVICES

20 ——ELECTRICALLY OPERATED VALVE
23 —— TEMPERATURE CONTROL DEVICE
24 ——BUS TIE CIRCUIT BREAKER
25 SYNCHRONIZING DEVICE
26 APPARATUS THERMAL DEVICE
28 ——FLAME DETECTOR
33 ——POSITION SWITCH (POSITION OR
LIMIT SWITCH)
41 ——FIELD CIRCUIT BREAKER
42 ——MOTOR STARTER
43 ——TRANSFER DEVICE
O 52 AC CIRCUIT BREAKER
63P ——SUDDEN PRESSURE SWITCH
65 ——GOVERNOR DEVICE
69 ——PERMISSIVE CONTROL DEVICE
70 ——RHEOSTAT DEVICE
71 LIOUID OR GAS LEVEL SWITCH
72 DC CIRCUIT BREAKER
75 POSITION CHANGING MECHANISM
77 ——IMPULSE TRANSMITTER DEVICE
83 ——FUSE DISCONNECT
9 REGULATING DEVICE
5 METERING TRANSFER DEVICE
96 —— BATTERY MONITOR
97 ——BATTERY CHARGER FAILURE
14.RELAYS
21 ——DISTANCE (IMPEDANCE)
27 ——UNDERVOLTAGE
30 —— ANNUNCIATOR
32 REVERSE POWER
37 UNDERCURRENT OR UNDERPOWER
40 ——FIELD
46 ——REVERSE PHASE (NEGATIVE PHASE
SEQUENCE)
47 PHASE SEQUENCE
48 —— INCOMPLETE SEQUENCE
49 —— THERMAL
50 INSTANTANEOUS OVERCURRENT
56D ——HIGHDROPOUT OVERCURRENT

USED AS MOTOR DIFFERENTIAL
506 —— INSTANTANEOUS GROUND CURRENT
50/61 — INSTANTANEOUS OVERCURRENT &
TIME DELA

51 ——AC TIME OVERCURRENT

516 ——GROUND CURRENT TIME DELAY
O 5IN ——RESIDUAL GROUND OVERCURRENT

51V ——OVERCURRENT-TIME DELAY-

VOLTAGE RESTRAINT

55 POWER FACTOR

56 FIELD APPLICATION

58 ——RECTIFICATION FAILURE

59 —— OVERVOL TAGE

60 VOLTAGE BALANCE

62 TIME DELAY

64 GROUND PROTECTIVE

67 ——AC DIRECTIONAL OVERCURRENT
68 ——BLOCKING

74 ——ALARM

76 DC OVERCURRENT

78 PHASE ANGLE

79 AC RECLOSING

81 ——FREQUENCY

83 ——AUTOMATIC SELECTIVE CONTROL
85 ——CARRIER OR PILOT-WIRE RECEIVER
86 LOCKING-0UT

87 ——DIFFERENTIAL

94 TRIPPING OR TRIP-FREE

A. CONTROL DEVICES

BLOCKING DIODE (SEMICONDUCTOR RECTIFIER)

PUSH BUTTON-MOMENTARY CONTACT
NORMALLY CLOSED

PUSH BUTTON-MOMENTARY CONTACT
NORMALLY QPEN

PUSH BUTTON LOCK-OUT

55T PUSH BUTTON-MAINTAINED CONTACT

44+

O

CONTACTS OF OVERLDAD DEVICES
SEEIETEIBDNF&SWITCH (TWO OR THREE
SOLENOID

NORMALLY OPEN CONTACT (NO)
NORMALLY CLOSED CONTACT (NC)

MOTOR OPERATED VALVE POSITION
LIMIT SWITCH

MOTOR OPERATED VALVE TOROUE SWITCH

B. OPERATING COIL & COMPONENTS

CC ———CONTACTOR COIL

CR CONTROL RELAY

LR LATCHING RELAY

M MOTOR STARTER OPERATING COIL
MC———VALVE MOTOR STARTER CLOSE COIL
MO———VALVE MOTOR STARTER OPEN COIL

TDDO —TIME DELAY DROPOUT
TDPU——TIME DELAY PICKUP

42-C —REVERSING MAGNETIC CONTACTOR
CLOSING COIL

42-MX—MOTOR STARTER AUXILIARY RELAY

42-0 —REVERSING MAGNETIC CONTACTOR
OPENING COIL

52-CC —CIRCUIT BREAKER CLOSE COIL
52-TC —CIRCUIT BREAKER TRIP COIL

OR
4k

CONTROL SYMBOLS

C. MISCELLANEOUS DEVICES

cs CONTROL SWITCH

dPS ——DIFFERENTIAL PRESSURE SWITCH
dPSH——DIFFERENTIAL PRESSURE SWITCH HIGH
E/P ——ELECTRO-PNEUMATIC CONVERTER

EP ELECTRD-PNEUMATIC SWITCH
FM FLOW METER

FR FIRE RELAY

FS ——FLOW SWITCH
FT———FLOW TRANSMITTER

H HUMIDISTAT

LMS——LIMIT SWITCH

Ls LEVEL SWITCH

LT ——LEVEL TRANSMITTER

PE ———PNEUMATIC-ELECTRIC RELAY
PIL ——POTENTIAL INDICATING LIGHT
PMS ——PERMISSIVE SWITCH

PS PRESSURE SWITCH

PT ———PRESSURE TRANSMITTER

RTD ——RESISTANCE TEMPERATURE DETECTOR

sD SMOKE DETECTOR

ss SELECTOR SWITCH

sv SOLENGID VALVE CONTACT
T THERMOSTAT

T/C —— THERMOCOUPLE

TE ——TEMPERATURE ELEMENT
THD —— THERMODETECTOR IN MOTOR
Ts TEMPERATURE SWITCH

INDICATING LIGHT
R=RED G=GREEN W=WHITE
A=AMBER B=BLUE C=CLEAR

(LIGHT COLOR CODE AS ABOVE)

@ INDICATING LIGHT WITH RESISTOR

BAé BELL ALARM CONTACT

é ANNUNCIATOR POINT

kel COMPUTER INPUT DR OUTPUT SIGNAL
«__ THERMOCOUPLE

RESISTANCE TEMPERATURE DETECTOR
-—-E--- ELECTRICAL INTERLOCK

-=-M--- MECHANICAL INTERLOCK

KEY INTERLOCK
SINGLE CONDUCTOR WITH
SHIELD-UNGROUNDED

T SINGLE CONDUCTOR WITH

SHIEL D-GROUNDED

ABBREVIATIONS

(USED WITH POWER TRANSFORMER SYMBOLS)
AA ——OPEN DRY TYPE

GA ——GAS FILLED DRY TYPE

oA OIL FILLED, SELF COOLED TYPE

Fa OIL FILLED, FORCED AIR COOLED TYPE

FOA——0IL FILLED, FORCED OIL, FORCED
AIR COOLED TYPE

ABBREVIATIONS
(COMMON TD ALL ELECTRICAL DRAWINGS)
AFF — ABOVE FINISHED FLOOR

8D — BUS DUCT

BTG — BOILER TURBINE GENERATOR
CB —— CONTROL BOARD

CAC— CLOSED AFTER CLOSED
CAT— CLOSE AFTER TRIP

CND— CONDUIT

CL—— CURRENT LIMITING

CP—— CONTROL PANEL

CS — CONTROL SWITCH

CT — CURRENT TRANSFORMER

DB — DIRECT BURIAL CABLE

DT — DUST TIGHT

DPST — DOUBLE POLE SINGLE THROW
DPDT — DOUBLE POLE DOUBLE THROW
ECB — EMERGENCY CONTROL BOARD
E£P — EXPLOSION PROOF

EXC — EXCITER

GEN — GENERATOR

GND — GROUND

ILC — INTEGRATED LOGIC CABINET
INTLK - INTERLOCK

[ & C-INSTRUMENT AND CONTROL
IPB — ISOLATED PHASE BUS DUCT
IPC — INTEGRATED PROTECTION CABINET
LB — LOAD BREAK

LC——LOAD CENTER

LCD — LOAD CENTER POWERED FROM DIESEL
LDP — LIGHTING DISTRIBUTION PANEL
LP — LIGHTING PANEL

MBB — MECHANICAL BENCH BOARD
MCB — MAIN CONTROL BOARD

MCC — MDTOR CONTROL CENTER

MOV — MDTOR OPERATED VALVE

MR — MULTI-RATIO

MTS — MANUAL TRANSFER SWITCH
MU — MAKE UP

MUX — MULTIPLEXER

NEG — NEGATIVE

NC —— NORMALLY CLOSED

NO — NORMALLY QPEN

NSR — NUCLEAR SAFETY RELATED
PB — PUSHBUTTON

POP— POWER DISTRIBUTION PANEL
PELEC-PHOTOELECTRIC

POS — POSITIVE

PP —— POWER PANEL

PT — POTENTIAL TRANSFORMER
REG — REGULATOR

RL — REMOTE LOCATION

RMS — RADIATION MONITORING SYSTEM
RP — RELAY PANEL

SHLD — SHIELD

SLS — SELECTOR SWITCH

SOLV — SOLENOID OPERATED VALVE
SWGR — SWITCHGEAR

SWYD — SWITCHYARD

TDC — TIME DELAY CLOSE

TDO — TIME DELAY OPEN

UPS — UNINTERRUPTIBLE POWER SUPPLY
VCB — VERTICAL CONTROL BOARD

VP — VAPOR PROOF

VT — VOLTAGE TRANSFORMER

WP — WEATHERPROOF OR WEATHER PROTECTED
WT — WATERTIGHT (SUBMERSIBLE)

XFMR — TRANSFORMER

Figure 1.7-1 (Sheet 2 of 3)

Legend for Electrical Power, Lighting, and Communication Drawings
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CONDUIT & CABLE TRAY DRAWING SYMBOLS

1 PANEL (MISCELLANEOUS)
EEE | [GHTING PANEL

) POWER DISTRIBUTION PANEL

TRANSFORMER

SINGLE POLE MANUAL MOTOR STARTER
OVLD WITH THERMAL OVERLOAD

MOTOR STARTER OR CONTROLLER

X TRANSFER SWITCH
1s

[} DISCONNECT OR SAFETY SWITCH

=) POWER RECEPTACLE 1004, 4808V, 32,4W
GROUND OR AS OTHERWISE NOTED

D] UNIT HEATER (NOTE 11)

[l  RADIANT HEATER (NOTE 1D)

% BKV BUS DUCT NON-SEGREGATED PHASE
(NOTE 12)

CABLE TRAY OR CABLE LADDER WITH
COMPUTER NODE POINT IDENTIFICATION

CABLE TRAY OR CABLE LADDER WITH
ELEVATION OF BOTTOM OF TRAYS
AND [TS FUNCTION

3-30' TRAYS (P=POWER, C=CONTROL & I=INSTR)

EL__P
EL__C
EL__T

= cABLE TRAY - UP

=1 CABLE TRAY - DOWN

—— CONDUIT RUN EXPOSED

-——- CONDUIT EMBEDDED IN CONCRETE
—-— CONDUIT RUN CONCEALED

—--— CONDUIT RUN BELOW ELEVATION SHOWN

S
FLEXIBLE CONDUIT
VAV S INDICATES "SEALTITE"

o CONDUIT OR CABLE TURNING UP OR
TOWARDS OBSERVER

o CONDUIT OR CABLE TURNING DOWN OR
AWAY FROM OBSERVER

+ CABLE TERMINATION POINT

UNDERFLOOR DUCT WITH JUNCTION BOX
T=TELEPHONE DUCT P=POWER DUCT

J-INDICATES JUNCTION BOX
D TB-INDICATES TERMINAL BOX
PB-INDICATES PULL BOX

E PUSHBUTTON STATION

MOTOR-HORIZONTALLY MOUNTED

PB STA

(O MOTOR-VERTICALLY MOUNTED

X MOTOR OPERATED VALVE
SOLENOID OPERATED VALVE
][ ELECTRICAL PENETRATION
ASSEMBLY

INSIDE CONTAINVENT

LIGHTING DRAWING SYMBOLS

MTG HGT
c-2 SUSPENSION MOUNTING

a
®  CEILING MOUNTED
a
H®~ WALL MDUNTED
LUMINAIRES WITH [NCANDESCENT
@' EXIT-CEILING OR HIGH INNTENSITY DISCHARGE
LAMPS. A INDICATES TYPE
() MOUNTED B SPECIFIED ON LIGHTING
® FIXTURE SCHEDULE. MTG
S EXIT-WALL AEF SMOUNTING HEIGHT IN FEET
<) MDUNTED ABOVE FINISHED FL

INDICATES LUMINAIRE Frg™?
SUPPLIED_FROM_LIGHTING PANEL
GOOSE NECK LIGHTING C, CIRCUIT NO 2. CONTROLLED
STANCHION & LUMINAIRE FROM SWITCH "a"

STREET LIGHTING
LUMINAIRE

FLOOD LIGHTINB
LUMINATI

At

MTG HGT
SUSPENSION MOUNTING
FLUORESCENT

LIGHTING LUMINAIRES
DESIGNATIONS SAME
AS ABOVE

CEILING MOUNTED

WALL MOUNTED

BARE STRIP

EMERGENCY LIGHTINGUNIT WITH
SELF-CONTAINED BATTERY

SINGLE POLE TOGGLE SWITCH
-INDICATES ASSOCIATED CONTROLLED FIXTURE
3-INDICATES 3 WAY SWITCH

SWITCH AND SINGLE CONVENIENCE
RECEPTACLE COMBINATION

SWITCH AND DUPLEX CONVENIENCE
RECEPTACLE COMBINATION

RECEPTACLE-SINGLE CONVENIENCE, VERTICAL
SLOTS, 120V, 204, 3W, GROUNDED

RECEPTACLE-DUPLEX CONVENIENCE, VERTICAL
SLOTS. 120V, 20A, 3W. GROUNDED

RECEPTACLE-SINGLE PHASE, HORIZONTAL
SLOTS, 2@8V, 204, 3W. GROUNDED

(CKTS LP1-2,4,6, 4#12-3/4'C)  SAMPLE DESIGNATION
— HOME RUN TO PANELBOARD

COMMUNICATION DRAWING SYMBOLS

03
|
L

O

A. SPEAKERS
(FOLLOWING DESIGNATIONS IDENTIFY TYPE)
A —DIRECTIONAL TRUMPET TYPE SPEAKER
B —PAGING/TALK BACK SPEAKER
C —WIDE ANGLE TYPE SPEAKER
D —CORRIDOR TYPE SPEAKER

E —FLUSH, CEILING MOUNTED CONE SPEAKER
ASSEMBLY WITH PROJECTING BAFFLE

F —FLUSH, WALL OR PANEL MOUNTED, CONE
SPEAKER ASSEMBLY WITH FLUSH BAFFLE

G —SPECIAL PURPOSE LOUDSPEAKER

{M —SPEAKER AMPLIFIER ASSEMBLY-INDOOR

N —SPEAKER AMPLIFIER ASSEMBLY-OUTDOOR

B. HANDSETS
(FOLLOWING DESIGNATIONS IDENTIFY TYPE)
WS —WALL STATION WITH HANDSET &
SPEAKER AMPLIFIER

DS —DESK EDGE STATION WITH SUBSET,
REMOTE HANDSET & SPEAKER AMPLIFIER

FS—FLUSH PANEL STATION WITH SUBSET,
REMOTE HANDSET & SPEAKER AMPLIFIER

WP —WEATHERPROOF WALL STATION WITH
HANDSET & SPEAKER AMPLIFIER

SP —SOUNDPROOF WALL STATION WITH
HANDSET & SPEAKER AMPLIFIER

C. TELEPHONE
D DIRECT DISPATCH TELEPHONE

} COMMERCIAL TELEPHONE

M SEPARATE INTERCOM SYSTEM
(DISPATCH OFFICE & CONTROL ROOM)

TELEPHONE SWITCHBOARD
ESP SOUND POWERED TELEPHONE JACK

PRIVATE AUTOMATIC EXCHANGE
SWITCHBOARD

GROUNDING DRAWING SYMBOLS

A. BELOW GRADE SYSTEMS
—G— GROUND CABLE
—&— GROUND CONNECTION

®  GROUND ROD

@ FOUNDATION PILE WITH GROUND
CONNECTION

@ GROUND TEST BOX

— G~ GROUND CABLE RISER AT GRADE
FOR FUTURE EXTENSION

B. ABOVE GRADE SYSTEMS

—G— GROUND CABLE EXPOSED
—G— CABLE RUN CONCEALED
® GROUND CABLE RISER FROM BELOW-
GRADE GROUND GRID

— 0o GROUND CABLE UP

® GROUND CABLE DOWN

POLE LINE AND UNDERGROUND

DISTRIBUTION DRAWING SYMBOLS

(o]
(35-5)

L]
(35-5)
F.ESBL,1

e
(35-5-6M)

(356-5)

(2BKVA, 2400~
120/240V)

45KVA, 480-
120/208V)

=

(3BKW, 2400V
PRIMARY, 6.6A
SECONDARY)

pas

322

=8

—DB—

£

HH

EXISTING POLE-LENGTH AND CLASS AS NOTED
(35 FOOT, CLASS 5 POLE SHOWN)

NEW POLE-LENGTH AND CLASS AS NOTED
(35 FOOT, CLASS 5 POLE SHOWN)

POLE WITH DOWN GUY, LENGTH, CLASS
OF POLE AND STRENGTH OF GUY IN
POUNDS AS NOTED (35 FOOT, CLASS 5
POLE WITH 60080 LB GUY SHOWN)

POLE WITH STREET LIGHTING LUMINAIRE
LENGTH AND CLASS OF POLE AS NOTED
(35 FOOT, CLASS & POLE SHOWN)

SINGLE-PHASE TRANSFORMER: SIZE AND
RATING AS NOTED (25KVA, 2400-120/240 VOLT
TRANSFORMER SHOWN)

THREE-PHASE TRANSFORMER: SIZE AND
RATING AS NOTED. (45KVA, 480-120/208 VOLT
TRANSFORMER SHOWN)

CONSTANT-CURRENT TRANSFORMER FOR SERIES
STREET LIGHTING SIZE AND F\’ATINB AS NOTED
(30KW, Vol

SECONDARY TRANSEURMER SHOWN

SECTIONALIZING SWITCH-MOUNTED ON CROSSARM,
NORMALLY OPEN

SECTIONALIZING SWITCH MOUNTED ON CROSSARM,
NORMALLY CLOSE

POLE TOP SWITCH
LIGHTNING ARRESTER IN EACH PHASE WIRE

PRIMARY LINE-NUMBER AND SIZE OF WIRE
AS NOTED (38-3WIRE, *2 AWG SHOWN)

SECONDARY LINE-NUMBER AND SIZE OF WIRE
AS NOTED (3%-3WIRE, #*2 AWG SHOWN)

IJZISECDNDARY LINE-NUMBER AND SIZE OF WIRE
S NOTED (3WIRE, *2 AWG SHOWN)

SERIES STREET LIGHTING CIRCUIT, SINGLE
CONDUCTOR OF SIZE NOTED (1 CONDUCTOR,
#8AWG SHOWN)

CONDUCTOR DEAD END
DIRECT BURIAL CABLE

MANHOLE
IDENTIFIED BY NUMBER
AS APPLICABLE
HANDHOLE

OF DUCTS IN DUCT BANK
INDICATES NUMBER AND ARRANGEMENT

INDICATES ¢ OF DUCT BANK (FIX WITH
COORDINATE NUMBER)

SEISMIC JOINT

Figure 1.7-1 (Sheet 3 of 3)
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VALVES AND DAMPERS

'VALVE / DAMPER NUMBERING EXAMPLE (REFERENCE A}
VALYE (v) OR DAWPER D)

'VALVE { DAVPER NUVBER (3 DIGITS)
J: PPING FDUCT LOOP (FF APPLICABLE)
VALVE /DANPER HUMEER:  RCS PL

NORMALLY

S B G

- SEQUENCE NUMBER
GENERAL GOMPONENT TYFE w
SYBTEM LOCA g
1}

TOR CODE
(SEE DOCUMENT.
FBIDLABEL VIO1A
CANPERS (5){1;
VALVES (@) (19) (1) =
NORMALLY
CLogED FACE/BYPASS
ANGLE VALVE (§) # Ei o
A
BUTTERFLY VALVE + FIRE DAWFER
[ — e E F
oo - GRAVITY DAMPER
*{ E}“ [
ARAGSIET
GHECKVALVE L 4 FEDLOVER
c ¢ C
DUAPHRAGH ERABLELOWER
VALVE >4 oty
[ "
EXCERS FLOW
™ PARALLEL BLADE DAMPER
CHECKIALYE «@» (SINGLE ORMULTIELADE)
P
FOURWAY ‘OPPOSED BLADE DAMPER
VALVE N a
mog
F
E SECURITY DANPER
—I— s
GATE VALVE »
G
- orwoooweR
DELUGE VALVE - T
H
’V BLAST GATE DAMPER
STOR CHECK { }“ Y
VALVE » -

OPERATORS & AGCESSORIES () (13)

AR DAPHRAGH DPERATOR
WITH VALVE POSITIONER
c

AR DAPHRAGH
GPERATOR

BALL DRIP

VALVE —HQ-

&

T

\T

e ’
¥

P
ey

THREE WAY
PLUG VALVE
q
MOTOR OPERATOR
DOUBLE BLOCK L]
ROOTVAVE  —joestihad—
R
SAFETY ORRELEF
i %“7 :OtENmDDFB“m(H)
[u]
E T
UNCLASSIFIED (TYPEOF
THREEWAY T ACTUATOR TO BE WRITTEN
ADIACENTTO THE SYSMBOL)
" ?
ALARM CHECK POST INDICATOR
VALVE NA z
1
OREVALVE Wedt
wEe EXTENSION STEM
(REAGHROD)
A ESTCr THRU SHELD WALL
CHECKVALVE. 1
W
FINCH VALVE bt
X
TURBINE STOR OR
CONTROLVAVE ~ — ol
¥
ANGLE GHEGC )
VALVE
z
PAGKLESS GLOGE
(METAL DIAPHRAGH)

PRESSURE CONTROL OPERATOR
(BELF CONTANEDOR
EXTERNAL SENSING)

LT e

PLUG VALVE
N 4

ELEGTRO - HYDRAULIC
K

PNELIMATIC - HYDRAULIG
L

VALVE boid
1
ALTOMATIC
RECRCULATION =
VALVE [
2

‘“"3"”’5 —na—

(N

U

EQUIPMENT

EQUIPMENT NUMBERING EXAMPLE (REFERENCE A):

EQUIPMENT NUNBER (20IGTTS)
,Li LOOPDESIGNATION (18)
EQUIPMENTMMBER  ROS WP

YFOR:
- MECHANICAL 7 HVAC SPECIAL TIES (MY); SEE BELOW
- EQUIPMENT DRIVER (E Q PULP MOTOR), SEE

(I

REFERENCE A EQUIPHENT DRVERS ARE HOT
LABELED ON THE PAID.
JENCE NUMBER
GENERAL CONPONENT NANE)
'SYSTEM LOCATOR CODE
(BEE DOCUMENT APP.GW-GOX-001)
PA&ID LABEL: NP A
WO CANNED MOTOR REACTOR
COOLANT PLIKPS ARE COLIPLED
TO ONE STEAM GENERATOR
GHANNEL HEAD IN UTUBE HENT EXGHAGER N\ EowsTHOOD
FOSITION i
15OF AVERTIGAL UTUBE TYPE
FAN, COMPRESSOR
BLOWER - VACULM PUNP
M 'Y
e
‘GENTRIFUGAL PLWP ME
w»
FANBLOWER OR COMPRESSOR
'WITH PNEUMATIGALLY CONTROLLED
'VARIABLE NLET VANES
'CANNED MOTOR PUMP LTS
w HEAT EXCHANGES
{OTHERTYPE)
ME Q VANE - AXIAL OR
- 6 - PROFELLERTYFE
GEARPUMP
W L3
WECHANICAL DRAFT
‘COOLING TOWER
ME
“TURBINE DRIVEN ROOF VENTILATOR
'CENTRIFUGAL PUWP L)
w (S
DESUPERHEATER
ME
>
z HUMDIFER
ES
3 MY
[DOUBLE DIAPHRAM PUMP
w DEMINERALIZER
with
FILTER OR QTHER COMPONENT
(BEE PLENUM LEGEND)
L4
PLENUM LEGEND
SINGLE DIAPHRAM PUMP
w ELEGTRIG HEATNGGOIL
MOISTURE REMOVAL FILTER (DEMISTER)
PRESSURZED GAS BOTILE —a XXX et COOLING WATER COIL
MTie) X LOW EFFICENCY FLTER
VERTICAL SUMP PUMP xlxlx A, HIGHEFFIGENGY FLTER
(RESERVOR SUGTION) Hs (15 = HIGH EFFICIENCY PARTICULATE AR FILTER
W DIRECT EXPANGION COOLING COL
HEATING COIL {WATER OR STEAM)
PRESEURE VESSEL TANK,
RECEVERDRYERSEPARAT X X X FILTER PLENUM OR SPECIFIC TYPE CODES FOR
VERTICAL DEEF WELL PUMP VERTICAL OR HORZONTAL) ol x 5 = OTHER COMPORNET MECHANICAL / HVAC SPECIALTIES (MY)
(PIPED SUCTIONy Lui) [—#=  (BEEPLENUM LEGEND)
4 X X X L) A VARABLE AR VOLUNE UNIT
€ COIL (MECHAN CAL HEATING OR COOL ING)
SANPLEVESSEL D DEMBTER
— (1) E HYDROGEN RECOMBINER
F FLIER
G oRUE
SUBMERBIBLEPUMP \:l RECIPROCATING AR COMPRESSOR g (lgsgs;m ELECTRGA) : :E":!“‘SD-E?
Ld MK . U UNITHEATER - ELECTRIC (AN ELECTRKC COIL HEATER WITH FAN)
V UNITVENTLATOR*
W UNIT HEATER - HOT WATER (A MECHANCAL HEATERWITH FAN)
X DISPOSABLE SYRINGE
Y OTHER MECHANICAL SPECIALTY TENS
I MIER (AROR ELECTRAL) * UNTTVENTILATORS (MY VIOQ ARE DIFFERENTATED
POSITVE DISPLACEMENT PUWR ur VARABLE ARVOLUMEBOK FROMFANS (WA) IN THAT UNIT VENTILATORS SIT
L2 ON A FLUME HEAD, ROOF, OR WALL AND PASSES AR
W TTHROUGH A BARRIER. FANS ARE TYPICALLY PART OF
DUCTWORK SYSTEMS.
ATMOSPHERIC PREBSURE TANK
MT(18)
ARCHITECTURAL PLUMBING ITEMS AND MODULES
ARCHITECTURAL RATHER THAN SYTEM
SINGLE FLOW TURBINE LOGATORS, IN THEIR TAG NUVBERS.
MGORMP
AREA LOCATOR CODE
(GENERAL EQUIPMENT TYPE ARCHTECTURAL
PLUMBING (AP}, STANDARD SERVICE MODLUE (KU)
SPECIFIG EQUIPMENT TYPE: SINK (8), TOILET (T),
TURBINE SHOWER (W), DRINKING FOUNTAN (F,
GONDENSER ERGENCY SHOWER (E).
e 0OLAR.B0K JOKARTIN XOAPFOX  XOCAP-WIX ‘STANDARD 8ERVICE MODLLE (05)
8INK TOLET DRINKING SHOWER.
Lrtor EQUIPNENT NUMBER (2 DIGITE)
LOOP DESIGNATION (NOTE 15, APP MG 001}
NATURAL DRAFT 30— ——pO0t—{ .
COOLING TOWER o VOB
ME
OAPERRX 0 K1-0TX SEQUENCE MMEER
EYEWASHEMERGENCY BHOWER STANDARD SERVICE MODULE

NOTES

1. LINES REPRESENTING PIPING, TUBING, OR HVAC DUCT ARE SHOWN
CONNECTED TOLEGEND 8YMBOLS FOR ILLLBTRATION PURPOSES ONLY.
THEY ARE NOT PART OF THE SYMBOL

2 THE VALVE TYPE CODES AND AGTUATOR TYPE GODEB ARE LISTED
AGUORDING TO THE AP1000 NUMBERING SYSTEM. ALSO, THE
PROJECT TYPE CODES FOR MECHANICAL EQUIPMENT ARE IDENTIFIED.

PLES
GLASS OF COMPONENT. COMPONENT LABELS SHALL BE SHOWN ONTHE
PAID IN ACCORDANCE WITH THESE EXAMPLES. TITLES SHALL
‘SHOWN FOR MAJOR EQUIPHENT.

4. EAGHPAID SHALL REFERENGE THE COMPONENT NUMBERING
PROCEDLIRE, APP-GW-GHP.008, AND SHALL HAVE A NGTE WHICH READS
A5 FOLLOWS (USE THE ARFROPRIATE SYSTEM GODE}

COMPONENT NUMEBERS EXCEPT A
TFE:

‘CODE HAS ALSO BEENOMITTED”
5
PHANTON (DASHED LINES).
6. IFAGLORE BE THE BEAT,
SHALLBE THEPSID.

7. THEBE VALVES NORMALLY SUPPLIED WITH FLANGES.

THREE WAY
‘ONE OF THE THREE PORTS CLOSED. THE PORT WITH THE DOT 1§
NORMALLY OFEN AND THE BLACKENED PORT IS NORMALLY CLOSED.
‘THESE PORTS REVERSE WHEN THE VALVE CHANGES POSITION.

9 VAVE

Ee
THE PBID HEAR THE YALVE OR DAPER:
L0~ LOGKED OPEN FO=FALS OPEN
LC=LOCKED CLOBED FC=FALS CLOSED
LIP-LOGKED INPOSITION  FIP-FAILS INPOSTION
10. SOLENGID GPERATED VALVES ARE SHOWN IN THEIR NORMAL
RAT TION, REGARDLESS IF WHETHER THE SOLENOD 1S
ENERGIZED OR DE-ENERGUZED N THE TYPICAL OPERATING FOSITION.
1. ARROWS INDICATE FAILED: POSITION OF FOUR WAY VALVES,
IF APPLIGABLE.
12 STOCK CODE LETTERS (REFERENCE A}, IF SHOWN BELOW THE TITLES
FORVALVES, DAMPERS AND OPERATORS, FOR INFORMATION ONLY.
13 VALVES THAT ARE EXPECTED TO PERFORM THROTTLING OR M ODULATING
DUTY ARE INDIGATED BY A T FOLLOWING THE VALVE NUVEER.
-W0125A 1)

14 GENERAL EQUIPMENT TYPE CODE MSAPPLIES TO THE FAGKAGE OR
ASSEMBLY ONLY. INDIVIDUAL GOMPONENTS OF THE PAGKAGE ARE
\TE A

15 UBEALPH IDENTICAL
USED INPARALLEL LOOPS.

18.COMPONENTS THAT CONTAN ONLY PROCERS FLLID ARE TOBE GALLED

“TANKS" (TYPE W), REGARDLESS OF THER FRESSURE RATING.
COMPONENTS THAT CONTAN RIGNIFICANT AMOUINTS OF INTERNAL
EQUIPMENT ARE TO|

DEMI

INERALIZERS, GASIFIER COLUMNS, AND THE REACTOR VERSEL
ARE'VESSELS"

ACRONYMS AND ABBREVIATIONS

BOARATED WASTE HOLDUP TANK
EFFLLENT HOLDUP TANK

FLOORDRAN TANK
IN-GONTAINMENT REFUELING WATER STORAGE TANK
TANC

SPENT REBIN STORAGE TANK
LOCAL

‘SAFEGUARDE ACTUATION SIGNAL
CONTAINMENT ISOLATION SIGNAL

VENT TOATMOSPHERE
ARCHITECT/ENGINEER
\TMOSPHERE
CONTAINMENT ATHDSPHERIC:
‘COMPUTER AIDED DRAFTING

L LA FFEE

E

DRAN /VE!
DEMINERALZEDWATER
FILL HEADER

BEIZRE8
e 2

HYDROGEN, NITROGEN SUPPLY

INSTRUMENT AR

JOMB INSIDE/ OUTS DE MISSLE BARRER

{ORC INGIDE { OUTSIDE REAGTOR CONTANMENT
LOCAL SAVPLING

NOT APPLICABLE
NORMALLY DE ENERGIZED
NORMALLY ENERGIZED

FAPIAREEZFE>

REFERENCES

A COMPONENT NUNBERING PROGEDURE, APP-EPW-Gi¥-005
B. AP1000 PLANT SYSTEUR LIST ARG GIX 001

Figure 1.7-2 (Sheet 1 of 3)

Piping and Instrumentation Diagram Legend
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PIPING AND DUCT COMPONENTS

COMPONENT NUMBERING EXAMPLE (REFERENCE A)

'SPECIFIC COMPONENT TYPE (NOTE 2)
COMPONENT NUMBER (2 DIGITS)
’ PIPE/ DUCT LOOP (IF APPLICABLE) (SEE NOTE 15 ON GW-M6-001)

COMPONENT NUMBER:  APP-RCS-PY-S01A

P&ID LABEL: SO1A

CONCENTRIC REDUCER

ECCENTRIC REDUCER

CAPPED OR STUB END

DRIPPOT

SCREWED CAP

HOSE CONNECTION

FLANGE
(PIPING OR EQUIPMENT)

RUPTURE DISC
(PRESSURE RELIEF)

RUPTURE DISC
(VACUUM RELIEF)

SPECTACLE BLIND
(NORMALLY OPEN)

SPECTACLE BLIND
WRMAM CLOSED)

ORIFICE (4)
FLOW CONDITIONER

PLUG RESISTANT ORIFICE

EDUCTOR OREJECTOR

S

—4

OR FLOWNOZZLE (4)

QUICK DISCONNECT COUPLING

EXPANSION JOINT

LOOP SEAL (TRAP)

FLEXIBLE PIPE

OPEN FUNNEL

ROOF DRAIN

FLOOR DRAIN OR
SURFACE COLLECTION

PLUGGED FLOOR DRAIN OR
SURFACE COLLECTION UNIT

EQUIPMENT DRAIN
COLLECTION UNIT

AUTO DRAINER

o ooworew e | PGSO

MD = MECHANICAL DUCTWORK
‘SYSTEMLOCATOR CODE

(REFERENCEC)

&mwmc VENT
8NTNNNENT PENETRATION
FILTER (PIPING)

JOHNSON SCREEN

STRAINER
©®

Y STRAINER
AUTOMATIC STRAINER

TEMPORARY STRAINER
(NOTE9)

FLOAT TRAP

m STEAMTRAP OR
LIQUID DRAINER

RESINTRAP

CYCLONE SEPARATOR

FIRE HYDRANT
WITHHOSE RACK
FIRE HYDRANT
HOSE RACK STATION

HOSE REEL STATION

FLAVE ARRESTOR

EXHAUST HEAD

o T Tlle A LAt s

LUBRICATOR

SIGHT GLASS

EVEN THOUGH SIGHT GLASSES ARE PLACED AS
INLINE COMPONENTS, THEY ARE TAGGED AS
INSTRUMENTS. AN EXAMPLE OF A COMPLETE
‘TAG NUMBER FOR A SIGHT GLASS WOULD BE:

APP-RCS-JELGT30

LINES
LINE NUMBERING EXAMPLES TAG NUMBERS P&ID LABELS
PROCESS PIPING: APP-RCS-PL-L123A 8" DBA L123A
'SEQUENCE NUMBER
(COMPONENT TYPE CODE - PL = PIPE LINE
SYSTEM LOCATOR CODE
(REFERENCE C)

PROCESS TUBING: APP-RCS-PL-T456A .375" YBD T456A

SEQUENCE NUMBER

COMPONENT TYPE CODE - PL = PIPE LINE
SYSTEM LOCATOR CODE

(REFERENCE C)

INSTRUMENT TUBING: APP-RCS-JT-T789A .375" YBD T789A

PAID EXAMPLES

et 375" YBD T4S6A Ped

| SEQUENCENUVBER EESEDTIE
‘COMPONENT TYPE CODE - JT = INSTRUMENT TUBING
'SYSTEMLOCATOR CODE
(REFERENCE C)
MECHANICAL DUCT:  APP-VAS-MD-L321A UGL L321A
SEQUENCE NUVBER 4 L LA
COMPONENT TYPE CODE - MD = MECHANICAL DUCTWORK |7
SYSTEM LOCATOR CODE
(REFERENCE C)
MAIN FLOW LINE (FLOW
E— DURING SELECTED NORMAL BETRULENT IS
‘SYSTEM OPERATION)
'SECONDARY FLOW LINES (NO
s — FLONDURNGSELECTEDNORMAL ~ ~ Cail s
SYSTEM OPERATION)
VENT, DRAIN AND TEST LINES VN 'UNGUIDED SONIC OR ELECTROMAGNETIC
SIGNAL (INCLUDING HEAT, RADIO WAVES,
NNUCLEAR RADIATION AND LIGHT)
B d ELECTRICAL HEAT TRACING PNEUMATIC SUGNAL
_— UNDERGROUND PIPE et HYDRAULICSIGNAL

OR PIPING AND
EQUIPMENT WHOSE DESIGN IS

FILLED INSTRUVENT

DESCRIBED ON ANOTHER PEID CAPILLARY TUBING
DOWNWARD SLOPE
(XINCHES PER Y FEET, OPTIONAL) S : DATASICHAL
xY)
UPWARD SLOPE
(XINCHES PER Y FEET, OPTIONAL) —~— AR MOVEMENT (NOT DUCTED)
—_— DUCTED AR FLOWTO SPACE
—A DUCTED AR FLOWFROM SPACE
LINE AND VALVE / DAMPER SPECIFICATIONS
CODE PRESSURE RATING MATERIAL DESIGN CODE
(FIRST LETTER) (SECOND LETTER) (THRD LETTER)
25004 NOMINAL ALLOY STEEL STANDARD ASNE SECIIl, CLASS 1, NRC QUAL GRP. A
2038 (RCS CONDITIONS] AUSTENTIC STANLESS STEEL, STANDARD 'ASME SEC.II, CLASS 2. NRC QUAL GRP.B
TOSNOMINAL | CARBONSIEEL, STANDARD ASVE SECIl CLASS 3, NRC QUAL CRP.C
900 NOMINAL DUCTILE IRON ANSI B31.1, (PIPEVSMACNA (DUCT] NRC QUAL GRP. D
5001 500% NOMINAL ANSIB31.1, NONQ
3 FERROUS, CAST IRON NATIONAL FIRE PROTECTION ASSOCIATION CODE, FIRE PROTECTION QA
G| 300#NOMNAL ‘CARBON STEEL, GALVANIZED NATIONAL FIRE PROTECTION ASSOCIATION CODE
H | 2504 NOMNAL
J 1S0#NOMNAL
K| 125# NOMNAL COPPER, BRASS OR BRONZE
L LINED PIPE MACNADUCT
] ALUMINUM
N
P PLASTIC AND NON-METALIC NATIONAL PLUMBING CODE
a
R 250 CWP, UL LISTED OR FIAPPROVED ASVE N603 DUCT STANDARD
S| 200¢ UL LISTED ORFMAPPROVED ALLOY STEEL HIGH STRENGTH
T A75#NOMNAL AUSTENTIC STANLESS STEEL, HIGH STRENGTH
U | 0°-2'W.G. DUCT PER SMACNA (CARBON STEEL, IMPACT TESTED
v ~6"WG DUCT PER SMACNA
W[ - 10" WG, DUCT PER SMACNA AVERICAN WATER WORKS ASSOCIATION STANDARD
X 10WG. & LARGER DUCT PER SWACNA |
Y| SPECIAL USE AS SHOWN ON PIPING CLASS SHEETS | SPECIAL USE AS SHOWN ON PIPING CLASS SHEETS |_SPECIAL USE AS SHOWN ON PIPING CLASS SHEETS
7| SPECIAL USE AS SHOWN ON PIPING CLASS SHEETS | SPECIAL USE AS SHOWN ON PIPING CLASS SHEETS | APECIAL USE AS SHOWN ON PIPING CLASS SHEETS

 CONTINUATION FLAGS
1.
~——DESCRIPTION OF SOURCE
'OR TERMINATION 2
RNS PMP SUCT 3
APP-RNS-MB-001 H-3
—DIRECTION OF FLOW
DRAWING NUMBER-
REFERENCE OR DRAWING COORDINATES

RNS PMP SUCT 4
APP-RNSME-001 H3

6.
ASSOCIATED WITH ANNOTATIONS.

LINE TRANSITIONS
Xzlx2) ‘CHANGE N PIPE PRESSURE

RATING, MATERIAL, OR CODE
CLASSIFICATION

INSIDE § OUTSIDE 'RADIATION SHIELD WALL.
PENETRATATION 8

M8 OVB ey
9

BUILDING BOUNDARY

oz | mus

e MODULE BOUNDARY

(OPTIONAL)

PIPING ANNOTATIONS

NOTES:
FOR GENERAL NOTES SEE LEGEND DRAWING APP-GW-6-001

IF APPLICABLE, CODE LETTERS FOR SPECIFIC COMPONENT TYPE
(REFERENCE A) ARE SHOWN BELOW THE NAME OF THE SYMBOL.

IN GENERAL, PIPING AND DUCT COMPONENTS WILL NOT BE LABELED
ON THE P&ID, UNLESS SPECIFIC IDENTIFICATION IS REQUIRED FOR
MAINTENANCE, OPERATION OR TEST PURPOSES. COMPONENTS TO BE
LABELLED ON THE P&ID ARE IDENTIFIED BY A CIRCLE AROUND THE
CODE LETTER FOR SPECIFIC COMPONENT TYPE.

ORIFICES AND FLOW NOZZLES WHICH ARE USED FOR FLOW
MEASUREMENT SHALL BE NUMBERED AND LABELED AS INSTRUMENTS
(FLOW ELEMENTS) IN ACCORDANCE WITH DRAWING APP-GWW-ME-003,

AGS SHALL BE USED TO SHOV
L

Pal
CONTINUATION FLAGS.

IN SAFETY CLASS | PIPING AND EQUIPMENT, A FLOW
RESTRICTION IS REQUIRED IN 1 (ONE) INCH PIPING TO ALLOW
TRANSITION FROM SAFETY CLASS 10 SAFETY CLASS 2.
TYPICAL FOR RESTRICTION SHOWN BELOW:

(DBA|DBB)

375 MAX
INSTRUMENT TYPE JT) IS
INSTRUMENT ROOT VALVE AND THE TRANSMITTER. THE

INSTRUMENT ROOT VALVE AND PIPING TO THE PROCESS LINE
ARE COMPONENT TYPE CODE "PL".

TEMPORARY STRAINER TEST CONNECTION IS LOCATED ON PUMP
SIDE OF THE STRAINER

REFERENCES:

A AP1000 COMPONENT NUMBERING PROCEDURE. APP-GW-GMP-006.
B. P&ID LEGEND DRAWING, APP-GW-V6-001
C. AP1000 PLANT SYSTEMLIST, APP-GW-GOX001

(NOTE 6)

BLIND FLANGE OR
VESSEL MANWAY TEMPORARY CONNECTION

SPARGER
SEATAZATATATATAS (INSIDE VESSEL)

_L ‘THERMAL SLEEVE

l PRAY ERS (OPEN)

AAAAAAL i PRAY ERS (CLOSED)

T o ATMOSPHERIC VENT

LATERAL BRANCH

Piping and Instrumentation Diagram Legend
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1. Introduction and General Description of the Plant

AP1000 Design Control Document

INSTRUMENTS AND INSTRUMENTATION FUNCTIONS

INSTRUMENTATION

INSTRUMENTATION NUMBERING

INSTRUMENT NUMBERING EXAMPLE (REFERENCE A)

FLOW SENSORS AND OTHER IN LINE INSTRUMENTS

NOTES:

1 (OTES SEE 001

2. INSTRUMENT FUNCTION CODES MAY CONTAIN MORE THAN ONE
TYPICAL SYMBOL. FOR EXAMPLE, TIC (TEMPERATURE INDICATING
CONTROLLER), FRS (FLOW RECORDING SWITCH), ETC.

3. EACH PRIMARY INSTRUMENTATION ELEMENT (DIRECTLY CONNECTED
TO THE FLI HOWN ON THE PIPING

DIAGRAM BY A HARDWARE SYMBOL.

ALL INSTRUMENTATION ASSOCIATED WITH A PRIMARY ELEMENT IS

INSTRUMENT FUNCTION CODE MEASURED VARIABLE CODE (SEE TABLE) (%) SHOWN BY FUNCTIONAL SYMBOLS ONLY. ACTUAL HARDWARE IS NOT
LOCAL DEVICE (FLOW ELEMENT) o INSTRUMENT FUNCTION CODE (MAY BE MULTIPLE CODES - SEE TABLE) INDICATED.
0 1 INSTRUMENT NUMBER (UP TO 5 DIGITS) R TrE FLOW ELEMENT 5. ALL ORIFICE FLANGES TO BE SUPPLIED WITH THE PIPING. ORIFICE
INSTRUMENT NUVBER ) LOOP DESIGNATION (IF APPLICABLE) (SEE NOTE 15 ON GW-M5-001) WILL HAVE FLANGE TAPS FLANGES SHALL NOT BE LESS THAN 300 LB, RF WITH FLANGE TAPS,
N
I 6. CONTROL ONOFF AND MODULATION T
INSTRUMENT NUMBER: - APP-RCS-JE-PS001A 7. ELECTRICAL CONTROL OF EQUIPMENT IS SHOWN FUNCTIONALLY WITH
'ADASHED LINE BETWEEN THE FUNCTIONAL CONTROL SYBOL AND
INSTRUMENT THE EQUIPNENT WHICH IS CONTROLLED. EXAMPLE:
— 18 C SYSTEM DESIGNATION, ‘SEQUENCE NUMBER (MAX. OF 8 CHARACTERS)
SOFT FUNCTION wﬁ"’” CODE o }E E&ng g Dnissuusu COMPONENT TYPE (JE=INSTRUMENT) AN e o -H
PERFORMED IN R 000K IFNOT, S OR DAS TEMLO ) (%) P =
S e osrene e
(TP} MAIN CONTROL ROOM, AND WHERE. r
(EG. PRIMARY SAMPLE ROOM, SOLID T VENTURI TYPE FLOW ELELENT
RADWASTE CONTROL AREA, ETC )
fooMBaED) S
e 8. PROCESS INSTRUMENTATION CONTROL LOGIC RELATIONS ARE SHOWN
SOFT FUNCTION PERFORMED ‘SYSTEM DESIGNATION OR PANEL ABBREVIATION B vAmNLHT/:‘ gés;&e‘g:% mg nggEI\E%N% gggm{:&%
: m 2 Eégmﬁ%ﬁ%’?{ﬂl' [\f\S’\‘Ir [XS_ED W o P DESCRIBED ON THE LOGIC DIAGRAM OR REFERENCED TO THE
T \\\ . APPROPRIATE SYSTEM DESCRIPTION IS PROVIDED. GENERALLY,
LOCAL CONTROL STATION () e (SOKINETIC SAMPLE NOZZLE PERMISSIVES ARE NOT SHOWN OR DESCRIBED. EXAMPLE:
T L) (RADIATION MONITORING) OR
): — PITOT STATIC FLOW MEASURING |
i L
e
it
—Q@l— :‘L%#EMISSET:%’)FWW%S&LEMEM ®E). -
MAGNETIC FLOW ELEMENT (FE), ETC. —
ALARMS L (e
2
Haoo [ THH HH  -HIGHER OF TWO ALARMS a
H o -HGHALARM
= tL :t%é\ﬁ:?dm LOW ALARMS £ TEVPERATURE ELEENT
e ENPTY - EMPTY ALARM
vooLL N 9. IN SOME CASES, TWO PROCESS | & C CHANNELS COMBINE
EMPTY \\ - ) TO ACTUATE A SINGLE COMPONENT. EXAMPLE
>-ONRTD ——
TEMPERATURE ELEVENT
r-H op[H < &
_ﬂ]]_ SEALED BELLOWS e Hlop Py
‘\“Hf‘s’, J
E @ T OPENON
T, Feessre
CONTROL INTERFACE BLOCKS o
INSTRUMENT FUNCTION CODES OCKS ARE SHOWN ON P&ID'S AN OVERVIEW FASHION THE RELATIONSHIP BETWEEN INSTRUVENT i ATOR
CHANNELS AND CONTROLLED DEVICES, THE DETAILS ARE FOUND ON THE CONTROL LOGIC DIAGRAM. A CONTROL INTERFACE BLOCK IS A e
TABLE WITH THREE COLUMNS IN'THE FORMAT SHOWN BELOW.
MEASURED OR INITIATED FUNCTION CODE 1 23] g} TAGNUVBER OF INTERFAGING COMPONENT
VARIABLE (1ST LETTER) (2ND, 3RD, 4TH LETTER) (2) (3) ACTION OR SIGNAL OF RELATED DEVICE
EXANPLES FOR COMPLEX LOGIC, REFERENCES TO NOTES
LETTER LETTER - [Ticam [ [op] o2 Pl MAY REPLACE TEMS N COLUMNS 1.2. OR3
| VIZ2 OPENS ONHGH | 022 OPENS ON HIGH o ¢ { MKO1A | NOTEQ | &~ —~|MP05B | SEE NOTE S
SIGNAL FROM TICA SIGNAL FROM TICA 100 :‘ Vo (o | H
ANALYSIS A A ALARM ,;] ” vioo L
BURNER FLAME B B USER'S CHOICE Vo2
CONDUCTIVITY C C  CONTROL (6) a IF A COMPONENT IN COLUMN 1
1S ON ADIFFERENT DRAWING,
DENSITY OR WEI GHT D THE TAG NUMBERS MAY BE OMITTED FROM THE CONTROL INTERFACE BLOCK REFERENCE THE DRAWING NUMBER
VOLTAGE E E PRIMARY ELEMENT IF THE COMPONENTS ARE IN CLOSE PROXIMITY TO EACH OTHER o IN COLUMN 1.
FLOW F
GAGING (DIMENSIONAL) G G | LOCAL OBSERVATION GLASS o
HAND (MANUAL) H » [ — OP[H = { 0 ‘ L) oL
cuRRENT ! I mocAToR ‘ RN | L @
H REFERENCE:
TIME K K CONTROL STATION 022 a PP, A ONENT EDURE.
| LEVEL L L IMDICATING LIGHTS THE CONTROLLING DEVICE. V200 IS B P&ID LEGEND DRAWING, APP-GW-A6-001
MOISTURE M EE%TEEg A?ANE sDr&ECr Ez ‘A:%‘l;l \u.z (\;VOSRTSZJ’L;E;; C. AP1000 PLANT SYSTEMLIST, APP-GWW-GOX-001
NUTRON FLUX N = OF ANOTHER SYSTEM (E.G. BDS), THEN
USER'S CHOICE ] THE SAME METHOD WOULD BE USED,
PRESSURE P P TEST POINT CONNECTION
PRESSURE DIFFERENTIAL PD QI INTEGRATING INDICATOR CONTROL INTERFAGE BLOCKS TO READ LEFT TO RIGHT
QUANTITY OR EVENT Q Q  LOOP POWER SUPPLY ARROWS ARE TO BE USED TO SHOW THE DIRECTION OF SIGNAL FLOW
RAD'OACTIV'TY R R RECORDER "THR LEGEND FOR CIB'S IS AS FOLLOWS.
SPEED OR FREQUENCY S S SWITCH ST START H1,H2,H3,L1,L2,L3, ETC. | MULTIPLE SETPOINTS WHERE H3 IS HIGHER THAN H2, ETC.
TEMPERATURE T T TRANSMITTER (S)P g;(él;\" M(gBJLTIPLE SETPOINTS) nA;‘V\(I)DDbZLLiéOWER THAN L1, ETC.
TEMPERATURE DIFFERENTIAL D P
| MULTIVARIABLE U CL CLOSE TRP TRIP
VISCOSITY \ HH HIGH - HIGH S (PMS) SAFEGUARD ACTUATION
| WEIGHT w H HIGH T (PMS) CONTAINMENT ISOLATION
UNCLASSIFIED X L LOW NOTE ON CONTROL INTERFACE BLOCKS
VIBRATION Y Y RELAY OR COMPUTER L LOW-LOW " CTHER P FNGTIONS AR T0 B GHOMN AIGTE WL BE U T0 OESGREE THERFUICTIONS
POSITION z z OTHER FINAL CONTROL ELEMENT 2. CIB'S MAY BE OMITTED FOR INSTRUMENTATION THAT PROVIDES INPUT SIGNALS TO THE PMS.

AND IS NOT RELATED TO SPECIFIC CONTROLLED DEVICES.

Figure 1.7-2 (Sheet 3 of 3)

Piping and Instrumentation Diagram Legend
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