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1.8 SYMBOLS AND TERMS USED IN ENGINEERING AND TEXT 

1.8.1 TEXT DEFINITIONS AND ABBREVIATIONS 

Definitions used throughout the FSAR are listed in the Glossary of Terms, Table 1.8-1. 
Acronyms and technical abbreviations are listed in Tables 1.8-2 and 1.8-3, respectively . 

1.8.2 DAAWING INDEX AND SYMBOLS 

Abbreviations used on drawings are listed in Table 1.8-5. 

Symbols used on GE supplied Pfping and Instrument Diagrams (P&ID's) are shown on 
Figure 1.8-1. Symbols for other P&ID's are shown on-Dwgs. M-100, Sh. 1, M-100, Sh. 2, 
M-100, Sh. 3, and M-100, Sh. 4. Logic Symbols and Instrument Symbols are shown on 
Figures 1.8-3 and 1.8-4, respectively. 

1.8.3 PIPING IDENTIFICATION 

Piping is identified on the Piping and Instrument Diagrams {P&ID's) by a three-group identifier. 
The first group is the nominal pipe size in inches; the second is a three-letter group for the pipe 
class; and the third is a three-digit grou·p sequentially assigned Vvithin a pipe class. 

Example: 

Size 

6"-HBD-117 

Class Sequence 

The three-letter group for the pipe class is described in detail in Table 1.8-6. 

The three-digit sequence number is assigned consecutively to rdentify specific lines tn a pipe class 

as foflows: 

Piping common to both units 
Piping for Unit 1 
Piping for Unit 2 

1.8.4 VALVE IDENTIFJCATION 

0-99 and 3001-3999 
100-199 and 1000-1999 
200-299 and 2000-2999 

All manual and remotely operated vatves wifl have unique identification numbers for tracking 
purposes and 'Nill be shown on the P&ID's. 

Listed below ?re the numbering systems used for each group of vatves. 

AU manua, valves, except those which have a GE Master Parts List (MPL) number, and those 
valves supplied by vendors as part of the equipment package and not installed by Bechtel/ PPL 
'Nill be identified by the following method: 
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1 
t 
I 
r 
I 

I 
I 

Unit No. ---------------------------------- : 
0-Cornmon 
1-Unit 1 
2-Unit 2 

System Identification 
(last 2 digits of P&IDs 

Sequence No. 
(3 digit numbers) 

! 
I 

I 
I 

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

006 

. ------------------------------------------------------
Remote operated valves which do not have a GE MPL number! are identified by the operator 
number, e.g.: 

I 
I 
I 
I 

I 
I 

Valve type _______________________________ J 
I 
I 
I 

' I 
I 
t 
I 
I 

Unit No.-------------------------------------------------J 

I 

I 

I 
I 
I 
I 

' I 
I 
I 
I , 
I 
I 
I 
I 
I 

P&ID No. 
(last 2 digits) ---------------------------------------------------------. I 

I 

Sequence No. ------------------------- -------------- -- ---- -- - - --- -- --- --------- - - - - - : 

Those valves in GE's MPL are identified by the GE numbering systemt e.g.: 

E11 
I 
I 
I 
l 
r 
I 

MPL System No. ------------------------- : 
(Referenced on figure notes) 

HV 

Valve Type ------- ------- ------------- -------- -- - ------

1 

1 
I Unit No. -------------------------------------------------------------. 

F031 

I 
I 
I 
I 
I 
I 
I 
I 
I 

GE Valve No. ------ ------------------------------------~- ____________________________ ! 
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Valves that are not numbered but are supplied as part of vendor mounted equipment will be 
identified in the vendor's operation and maintenance manuals. This is to avoid duplication of 
numbering these valves. 

1.8.5 INSTRUMENT IDENTIFICATION 

1.8.5.1 Instrument Components 

ldentffication of instruments and control devices is made by the use of one of the following 
numbering systems: 

1. Instruments and devices within GE scope of design are numbered in accordance with the 
~GE MPL system. Associated devices shown on P&ID's but without any numerical identity 
are numbered as in 2 betow. 

2. Except as in 1 above, instrument identifications are based on Instrument Society of 
America (ISA) Standard S5.1~1973, as modified by Dwgs. M-100. Sh. 1, M-100, Sh. 2. 
M-100, Sh. 3, and M-100, Sh. 4. 

In general, each instrument or device in a measurement loop is assigned the same number. 
however, loops containing instruments and devices identified in the GE MPL system are an 
exception to this rule. 

When a loop contains more than one instrument component of the same functional type. a suffix 
letter will be added and used to establish a unique identity for those components. 

Redundant measurement loops will be identified by the addition of a suffix letter to each instrument 
component or device in the loop. rn the case of redundant loops containing more than one 
instrument of the same functional type, the suffix letter will be foflowed by a number. 

Instrument and device numbers are constructed as follows: 

I 
I 
I 
I 
I 
I 

Functional Identification : 
Per 8856-M-100 . ______________________________ _; 

1 
I 
I 
I 
I 

' I I 
t 
I 
I 
I 
I 
I 
I 
I 

Unit Number ______________________ ----------------------- ~ 

Last 2 Digits of 
P&IDNumber 

Loop Number 

.11 A1 

Suffix ------------------------------------------------------------------------------------
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A zero in the unit number position indicates that the instrument or device is common to both units. 

1.8.5.2 Instrument Location 

Instrument components and devices are mounted on racks and panels which are identified by a 
5 character, alpha-numeric code. This code is marked adjacent to the instrument component 
identifier, as shown on Dwg. M-100, Sh. 1. 

The code numbers identify the unit number and the general location of the rack or panel by the 
following block-number assignment: 

C001 - C099 NSSS Local Panels and Racks 

C101 - C199 Turbine Building 

C201 - C299 Reactor Building 

C301 - C399 Radwaste Building 

C401 -C499 Primary Containment 

C501 - C599 Miscellaneous Locations 

C601 - C699 Control Structure 

C701 - C799 Administration Building 

A prefix digit is used to identify the unit or common plant assignment. 

With each block-number assignment above, the series from 076 through 099 are reserved for local 
racks and panels in heating and ventilation service. The following examples illustrate typical rack 
or panel assignments: 

1 
I 
I 
I 
I 
I 
I 

Unit Number -----------------------------..! 

I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' = Rack or Panet -------- -----------..-----------~ 
. . 

= Component Box------------------------------~ 
= Plant Computer -------------------,------ ____ 1 

I 
I 
I 
l 
I 
I 
I 

' ' ' I 
I 
I 
I 
I 
I 
I 

Control Structure ------------------------------------------------------

Panei Number 
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1.8.6 ELECTRICAL COMPONENT IDENTIFICATION 

This section describes the methods used to identify electrical equipment locations and to number 
electrical schemes, cables, and raceways. Additional information is contained in Section 8.3. 

1.8.6.1 Equipment Location Numbers 

Each piece of electrical equipment is identified by an equipment number. To facilitate cable routing 
from one equipment loc.ation to another. a location number is also assjgned to each piece of 
electrical equipment. Generally, the equipment number and equipment location number for a 
specific piece of electrical equipment are identical. For large pieces 0f electrical equipment, such 
as switchgear, load centers, and motor control centers, which are compartmentalized, the 

- equipment location number consists of the basic equipment number plus additional suffixed 
information to identify a location within the equipment itsetf. The following two examples illustrate 
equipment location numbers: 

1 

I 

Unit Number - (1) •-------------------------- : 
I 
I 
I 

Equipment Ctassification - (Transformer)------------------~ 

1 

I 
I Plant Area - (Turbine Building) __________________________________________ _1 

01 

I 

I 
I 

I 

< Sequential Number - (Transfonner No. 1) ---------------------------••••------------- I 

1 1 11 1 

Unit Number - (1) 

I 
I 
I 
I 

I 
I 
t 
I 
I 

Equipment Classification - (Motor : 
Control Center (MCC) )-- ---- - - ------ - - - ----- -- - - - --' 

I 
I 

• I 
I 
I . , 
I 

Plant Area - (Turbine Building) _______________________________ J 
I Sequential number - (MCC No. 11) _________________________ ., ___________ _. 

I 

I 
I 
I 
I 
I 
I 

Stack Number - (12. left to right)----------------------------------------------------' 

I 

I 
I 
I 
I 
t 
l 
I 
I 
I 
I 
I 

Cubicle Number - (1, top to bottom) ------ ---------- -- - --- --- -------- - - - - -- --- --- ----- - -- - - - -' 

In the first example, the equipment number and equipment location number for transfonners 1 X101 
are identical. !n the second example, the basic MCC equipment number 18111 is suffixed to 
establish an equipment location number, 1 B 111121, which identifies a specific compartment within 
the MCC. 
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To distinguish one piece of electrical equipment from other duplicate equipment used in the same 
service, a suffix fetter is added to the basic equipment number to establish individual equipment 
location numbers. For example, if main transfonner 1X101 is composed of a bank of three single 
phase transformers, the transformers for phases A, Band Care identified with equipment location 
numbers 1X101A. 1X101B and 1X101C, respectively. 

Equipment location numbers are generally assigned to items listed rn the circuit and raceway 
schedufes. Accordingly, most electrical equipment related to systems such as lighting, 
communications, and cathodic protection is not included. 

Electrical equipment which is an integral part of mechanical equipment is assigned the same 
number as the mechanical equipment. 

All major pieces of electrical equipment are listed in an equipment index. The equipment index 
provides a description of the equipment and identifies pertinent drawings such as applicable 
electrical layout drawings and P&ID's. 

1.8.6.2 Scheme Numbers 

Each electrical scheme is identified by a six character number. The f;rst character is numeric and 
refers to the plant unit number for which the scheme is applicable. The second character is 
alphabetic and classifies the scheme by major plant system. The last four characters are numeric, 
with the exception of GE supplied cables, and provide a sequential, but arbitrary, identity for each 
scheme. Given below is an example of a typical scheme number. 

1 

Unit Number - (1} ·--------------------------------------~ 

Q 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Plant System - (Nuclear Steam Supply System) __________________________ J 

I 

Scheme Sequential Number - (Arbitrary No. for RHR Pump 1A) _________________________ : 

A log of all schemes is maintained in the scheme number index which contains pertinent 
information such as scheme description, scheme drawing number and source drawing number. 

1.8.6.3 Scheme Cable Numbers 

Except for cabling associated with the plant lighting, communications, and cathodic protection 
systems, each cable in the plant is identified by a scheme cable number composed of nine 
characters. The first character is alphabetic and indicates the separation group to which the cable 
belongs. The second character is afso alphabetrc and denotes the system voltage !eve,. 
Characters three through eight identify the six character scheme number to which the cable is 
assigned. The ninth and finaf character is alphabetic, except for GE supplied cables, and provides 
a distinctive identity to each cable in the block diagram shown on the scheme drawings. 
The following two examples rllustrate typical sche111e cable numbers: 
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I · 
I 
I 
I 
I 

Separation Group - (Safeguard Channel A) 
______________ .J 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Voltage Level -(120 VAC to 250 VDC Control) _______________________ J 

100501 
I 

I 
I 
I 
I 
I 
t 
I 
i 
! 

' · 1 
t 
I 

Scheme Number - ( 1 Q0501 for RHR Pump 1A) . ______________________ • _. ______ J 

.B 

Cable Identity- (Cable R in Block Diagram) -----------------------------------------------· 

Separation Group - (Non-Safety Related) 

N 
I 
I 
I 
I 

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

M 

• I 
I 
I 
I 
I 

Voltage Level - (Low Level Instrumentation) _________________________ J 

1R3007 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Scheme Number - (Radwaste Bldg. Sump Pump A) _____________________________ ; 

D 

I 

Cable Identity (Cable Din Block Diagram) -- ----------------------- - ------------- __ ----- - - -
1 

An alpha-numeric listing of all scheme cable numbers is maintained in the electrical circuit 
schedule. The circuit schedule also identifies the cable type, quantity of conductors, from and to 
equipment location numbers, and the cable routing. The circuit schedule uses the first t\vo 
characters of the scheme cable number as a facility code, ensures that separation and voltage 
criteria are not violated. 

A cable marker is affixed to each end of the cable for peITTtanent identmcation. Cable marl<ers for 
Class IE cables have distinguishing colors for each separation group. Additionally, all Class 1 E 
cables are marked at regular intervals along their length with colors corresponding to the cable 
marker colors. 

1.8.6.4 Raceway Numbers 

All scheduled electrical cable trays, conduits, conduit sleeves and junction boxes are identified by 
six character raceway numbers; PGCC ducts by seven character numbers and manholes by five 
character numbers. The two examples given below illustrate typical raceway numbers for 
engineered safety feature and non-safety feature cable trays, respectively. 
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6 !S B 99 
I 
I 

Separatron Group - (Safeguard Channel A) ______ J 
I 
I 
I 
I 
I 
I 
t Unit Number - (1) ________________________________________ J 

I 
I 
I 
I 
r 
I 
I 
I 
I 

Voltage Level - (120 VAC to 250 voe Control) ________________________ J 
' I 
I 

Main or Branch Run - (B) ______________________________________________________ __: 

I 

Section Number- (Tray Section 99) --------------------------------------------------------: 

1 
I 
I 
I 
I 

Unit Number - (1) ______________________________ J 

.e 
I 
I 
t 
r 
( 

I 
I 
I 
I 

Voltage Level - (250 VDC to 480 VAC Power) ---·-----------~ 

) 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Main Run - (Main Tray B) ----------------------------------------:----.J 

C 

l 

Branch Run - (Branch Tray C) __________________________________________________ J 
I 

Section Number - (Tray Section 85) ·--- ______________________________ • _____________________ : 

The first character of each engineered safety feature cable tray is an alphabetic letter that relates 
to the. first character of each engineered safety feature scheme cable eligibfe for routing, therein. 
Non-safety feature cable tray, 'Nhose first character is numeric representing the unit number, may 
only contain scheme cable numbers prefixed by the letter N. This same practice was followed for 
conduit numbers as shown below. 

8 
I 

Separation Group - : 
' (Safeguard Channel A) ____________________ .J 

1 
r 
I 
I 
I 
I 
I 
I 
I 
r 

Unit Numb~r - (1) --------------- ----------- -• ---------- 2 

E 

Voltage Level -
(250 VDC to 480 VAC Power) __________________________________________ J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I Conduit Sequential Number - (Arbitrary No.) ------------------------------------------

FsA·R Rev. 59 1.8-8 
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1 

Unit Number - (1) 

.ti 

I 
I 
I 
I 

. Voltage Level - (13.SKV Power) __________________________ _: I 
I 
I 
I 
I 

Plant Area - (Turbine Bldg. Elev. 656') ------------------------------------' 

005 

I 

Conduit Sequential Number - (Arbitrary No.) ________________________________________ ----~ 

An afphanumeric listing of all raceway numbers is maintained in the electrical Raceway Schedule, 
which also contains the raceway type, length from end point locations, percent fill, and list of 
included cables. 

Raceway markers are affixed to each raceway for permanent identification. Identification mali<ers 
for Class IE raceways are marked at regurar intervals along the length of the raceway with unique 
and distinguishing colors for each separation group corresponding to the cable marker colors. 

FSAR Rev. 59 1.8-9 
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absolute 
absolute ami>ete 
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actual cubic feet per ■ inute 

alternatinq current 
altitude 
u,perP. fs) 
&11perP.-bour (s) 
a■ pere ~er square c~ntieeter 
anq~tro11s 
antiloqarit.h ■ 
approxit11il.t~1, 
asy 11 ■et rica 1 
atmosphere 
ato1ic mass unit 
ato1ic nu ■ bet 
ato 1ic percent 
ato ■ ic V(l?iqht 
atoaic veiqht unit 
audio-frequency 
ave.raqe 
bar (sl 
barns 
bar rel f s) 
Baa ■ e 
billion el~ctron Yolts 
biot cs, 
body centered cubic 
boi 11 nq point 
bra kl!' hors~ pova t 
Brinell hardness nu•her 
British th~r•al unit 
calculated 
calorie (sl 
candela (sl 
candlfl!pover 
Celsius (c~ntiqrade) 
cent fs) 
c~ntiqru, 
c~n ti ■e ter (sl 
centi1et~r-qra•-second 

Rev. ]5, 07 /84 

... 

abs 
aba1p 
acf■ 
&C 

alt 
A 
l-hr 
A/ca~ 
A 
loq-1, antiloq 
!I! or 1ppro1 
.asy ■ 

at■ 
a■ a 

at. no. 
at. I 
at. wt. 
avo 
af 
IY(J 
bat 
b 
bbl 
Be ee, 
Bi 
bee 
bp 
bhp 
Bhn 
Btq 
calc 
cal 
eel 
cp 
oC 

' cq 
c• 
cgs 
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centimeters per second 
centipoise 
ehe11ica11, pare 
coe ffie lent 
coloq~ritha. 
concentrated 
constant 
cosecant 
cosin~ 
contanqent. 
coulomb fs) 
counts per ■inute· 
cubic 
cubic centiaeterfsl 
cubic feet per minute 
cubic fePt per second 
cubic foot (feet) 
cubic inches 
cubic ■ eter 
cubic • icron (3) 
cubic ■ illi•~ter(s) 
cubic Yard 
curies. 
curies p~r •inute 
curies p~r second 
cycles ~er secon~ 

Chert~ electronics) 
cylinder 
day 
debve cs) 
decibel (s) 
deqre'! Cs) 
deqree 8aume 
deqre~ Celsius 1centiqrade) 
deqree Pahre.nheit 
deqree kP.lYin (absolute) 
decl ■eter (s) 
dep3rtorP. ftoa nucleate bollinq 
dia.1eter 
dia ■pnd pyramid hardness 

.. 

ca/sec 
cP · 
cp 
coef 
coloq 
cone 
const 
csc 
cos 
cot 
C 
cp ■ 

cu 
cc or cas 
cf1 
cfs 
cu ft or ft3 
cu in. or in. 1 .~ 
cu. or u 1 

cu ■■, or ••'I 
cu fd or~ 
Ci 
Ci/■ in 
Ci/sec 
c/s 
(hz) 
cyl 
day 
D 
dB • 
deg or 0 

os· 
oc 
op 
ox 
4■ 
DRB 
diaa 
DPB 



direct current 
disinteqration(s) 
aisinteqrations per ■ inute 
disinteqrations per second 
dollar(s) 
dyne (s) 
~lectro■aqnetic force 
electromaqnetic unit 
electron Yolt(sl 
electrostatic units 
entropy an its 
equation (sl 
equi,alent 
erq (s) \ 
ezponeritiitl 
PZPonential int~qral 
rahrenhei +. 
farad (s) 
feet (foot) 
feet per ■ inute 
fe~t per second 
fer ■ i (-=10-t:Jca) 
fiqure 
foot-candle 
foot-laabert 
foot-r><>und 
franklin (s) 
fr~quancv madolation 
qallon(s, 
qallons p~r einute 
qallons per second 
qallons ver hour 
aauss 
<Jilbert (S) 

qra ■ (sJ 
qra 111-ca lor ii! 
qra ■-•olecular Yoluee 
qra ■s p~r liter 
henry f-ies) 
hert2 (cvcle per secona) 

Re,. 15, 07/£14 
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de 
dis 
dpa 
dps 

· S(eq • S 1 SJ 
dJD 
e■ f 
e110 
av 
esu 
eu 
Eq, !qs 

-- equi Y 
erg 
ez:p 
Ei 
or 
p 
ft 
fp■ 
fps 

' Piq. 
ft-c 
ft-t 
ft-lb 
Pt 
F" 
qal 
qp■ . 
qps 
qph 
G 
Gi 
q 
er-cal 
q■• 
q/liter 
ft 
Hz 

1 



hiqh fte.Qu~ncy 
hiqh volt.aqe 
horsepovPr 
hours (Sl 

SSES-PS~R 
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hvdroqen ion concentration, neqati•e 
loqar ith• of 

hyperbolic co~ecant 
hyperbolic cosine 
hYP~rbolic cotanqent 
hyperbolic sine 
inch (es) 
inches of ae.rcury 
inches of water 
inch-pound 
inside d ia 111e t.er 
int~qrated neutron flux 
intermediate fr~qu~~cv 
int~rnational 4nqs+.rom 
1ou lP. (sl 
kelvin 
kilocalori~ (s) 
kilocuri,;i 
kiloc,clt-
kilocvcles per second 
kilo~lectron •olt(st 
kilOQ-\U~S 
kiloqram(s) 
ti loqra • • e t'=i.r 
kiloqrae-v~iqht 
ltiloh■ (s) 
ki 101oulP. f sl 
kiloliter{s} 
kilometer (s} 
kilo-oet'st~d 
kilovolt (s) 
kilovolt.-aapere (s) 
kilovatt(s) 
kilovat t-hour (s) 
kinetic enerqy 
inopp Hardness Number C ■ ierobar c!ness) 

... 

hf 
h'f 
hp 
hr 

pff 
csch 
cosh 
coth 
sinh 
in. 
in. Hq 
in. H20 
in .-lb 
ID 
nvt 
i. f. 
n 
,1 
Oft 
kcal 
kCi 
kc 
kc/sec 
keY 
kG 
kq 
kq•! 
kq-vt 
K 
kJ 
kl 
km 
toe 
kV 
kVa 
kl 
~lfh 
IE or r 
Kff tf . 
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laboratory lab 
la ■ bert L 
li11it Ha 
liter (sl liters or 1 
loqarith• (coa11onl loq 
loq a rit hrn (naturall ln or loq 
lo ■ en l• 
lueens o~r watt la/W 
lux h 
■aqneto ■otive fore~ Hf 
■aqni ~ie~ c;o ti•~s 50J 
■al i ■ 11 ■ ■ax 

•axvell (s) "' "I 
11eqacvcle (f:) .Pie 
11eqacvcles per s9cond "cps 
1eqacvcl~s 1)1;\t s~con~ (electronics) f!Hz 
■eqacvcl~s per second (■echanics) "cps 
aeqa,olt~ ~, 
eeqavatt~ ~w 
1eqavatt-dav (s) ~Wd 
m~qavatt-el~ctric IIW (e) 
■eqa vat t-hour (s) IUlh 

aeqawatt-second(s) fllf s 
■eqawatt-year (s) ftWy 

■eqavatt-th~r•al PIV (t) 
mP.qohnt fs) " eeltinq point •P 
■eter (s) • 
•~ter-kiloqra• second •ks 
eho •ho. 
■icroam per~ (sl \J A 
11icroanqstrotn lJ A 
■ icroba r µbar 
■icroha rn (s) JJb 
•icrocoulo11b (s) \JC 
■lcrocuries JJCi 

■ icroqra• . lJ g 
aicrofara<! 1J , 

■icrohenry lJ B 
aicroinch lJin. 

Re,. JS, 07/84 
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■ icromicrons 
aicromolei 
aicron Cs) 
■ icrosecond 
■icrovolt(s) 
aicrovatt. (s) 
■il~ 
•iles per hour 
alllicurie fsJ 
silliqauss 
■illiqram 
■ illiqrams per d~clmeter per day 
1illihenrv 
milliliter (s) 
1illi-11ass-uni t 
■ il litnetPr 
.i l li1icron (s) 
•i l li11ole (sl 
~illion electron vol~s 
millinn volt:s 
■illiroentqen per hour 
millisecond (s} 
11illivolt (sl 
■ini•u• 
■!nut~ (sl 
■olal 
molar 
mole 
1101~ percent 
aolecular weiqht 
aonth 
nanocuri~s 
nanos~cords 
neper (s) 
n~t positiv~ suction head 
neutron flux 
neutrons p~r volu■e time 
neutrons per square centiaeter 

per se~ontl 
newton (s) 

Rev. 35. 07/B!t 

)JU 

)J Pl 

lJsec 
µV 
µ1 

•i 
■ph 
•Ci 
■G 
aq 
11dd 
■ ff 
al 
HU 
mm 
• ... 
PJeV ., 
1R/br 
■sec 

"'v 
min 
min 
molal 
~ 
11ole 
aole J 
■o l. vt 
■o 
nci 
nsec 
Mp 
"PSR 
DT 
n•t 
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nor ■al 
nuclear 1aqnetron 
nuaber 
oerst~d 

· oh11 fs) 
·oun cP. (s) 
out.sid~ diameter 
paqe 
paqes 
parts P~t hillion 
parts P~t million 
Percent 
p~rc~nt ail li-t 
oicohrad (sl 
pois~ 
Pot~ntial difference 
pot.ential ener-qv 
pound 
poun~s pP.r squart inch 
pounds p~r ~quare inch abs~lut~ 
pounds per square inch differ~ntial 
oounds p~r square inch qauqe 
pre~sure {~illi~eter of ■ercur,t 
prohahle error 
radian 
rad 
Radi~tion Protection Guide 
Radioactivity Concentration Gulde 
Fankins (deqree) 
revolutions per minute 
r~volution~ per secon~ 
roentqe n (s) 
roentQ~n equivalent ~an 
root •ea n sq uar ~ 
secant 
second (s} 
Section 
sine 
specifi~ qraYity · 
squ&re 

Rev. 35, 07/A4 

Ill 
Mo. 
oe 
oh ■ or 
oz 
OD 
p 
pp 
ppb 
PP ■ 
I 
pea 
PP 
p 
PO 
P! or , 
lb 
psi 
psi a 
psid 
psiq 
H Hq 
pe 
ra a 
rad 
BPG 
FCG 
OR 
rpa. 
rps 

" Rea 
r11s 
sec 
sec 
Sec. 
sin 
sp qr 
sq 

·, 



squarP. cent.i•~ters 
square foot. 
squar~ inch (es) 
square kilo ■f?.ter (s) 
S(fuare meter (s) 
square ■icron (s) 
sauare ■ illimeter(s) 
stainless steel 
standilrd 

SS!S-PSAR 

Sheet. 8 of 8 

stan~ard temperature and pr4ssure 
steradi,1.n 
tanqent 
temperature 
~ensile yield strenqth 
tesla (Wb/111.') 
thous~nd circular ■ ills 
thousand electron volts 
trace 
4:ra nspos~ 
ultimate tensile strenqth 
ultraviol~t 
velocit v 
versus 
volt (sl 
volumP 
volume parts oer 1illion 
water qaqe 
watt (sl 
vebP.r 
veiqht 
veiqh+.. PPrcent 
x uni ts 
vard ts> 
vea r (~l 

Rev. 35, 07 /84 

c■ ~ 
ftl 
in.~ 
km~ 

•' µ :t 
11111' 
ss 
std 
STP 
sr 
tan 
teap 
tvs 
T 
kc ■ il 
keY 
Tr 
tr 
uts 
UY 
y 

VS 
V 
vol 
vps 
vq 
i 
Vb 
vt 
wtl 
•u 
yd 
Yt 
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A 
AC 
AC~ 
~IR Cf')MD 
AL 
A"'P 
AN1stY 
J.WNU~ 
AD 
APPROX 
AR 
ARPII 
~FP 
,ssr 
A/T 
AUTO 
AUTO '!'FAirs 
A TIX 
AVG 
AWG 

A~R 
BAT 
BCT 
8D 
BOD 
lHL 
BKJ? 
BLDG 
BL'l 
9LF 
B/Pf 
BOD 
snp 
BRG 
BSTP 
BYP 

CAB 
CAP . 

AMBRR~ AK~ETER, AKPERE 
ALTEPNA1ING CURPENT 
~IR CIRCUIT BREAKER 
AIR CONDITIONING UNIT 
~L~RM OP ALUMINU~ 
A"PLIFIER OP A~PERE 
ANALYZER 
ANNUHCIA1'0B 
A IR OP ER AT ED 
APPFOX UIA'T E 
ALHHI RELAY 
ARPl~TU RE 
ARRFSTER OR ARR~NGF 
l\5SE~DLY 
A~PF.RE TRANSOUC~R 
AUTOf'IATIC 
AUTO TR;\NSFORMER 
AUJI LT ARY 
AVERAGING OR AVERAGE 
A~E~TCAN VIRE GAUGE 

OARRIFR 
BATTERY 
BUSHING C0PRE~T !RANSPOR~ER 
BOA~D 
BACK DRAFT DA"PRR 
BASIC I~PULSE INSULATION LEVEL 
BR EA ff P. R 
BUILDING 
BLOWER 
BOILER 
BTLL OF ~ATF.RIAL 
BOTTOfll OF DTJC'T 
BOTTOl'I OF PIPE 
BEARING 
BOOSTER 
BYP1a.SS 

CABINET 
CAPACITOR OR CAPACITY 



CAS 
CAUS 
CAV 
CB 
cc 
CR 
CH 
CHE11 
CRG 
CHLOP 
CHV 
Clt~C 
CKT 
CL 
CLR 
CND 
CNDS 
COL 
COfllM 
CO?!P 
CON 
CONO 
CON1 
CONTC 
CONTD 
COOL 
CR 
cs 
CTR 
CrJB 
cw 
CENTF!F 
CONTAIN 
COl'I PF 
CCW 
CNCT 

DB 
DC 
DEIHN 

Rev. JS, 07/A4 
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CASING 
CA0STIC 
CAVITY 
CONTROL BOABD 
CONTROL CABINET OR COOLING COIL 
CONDUCTIVITY CELL 
CONTROL HOUSE (SWITCHJARDt 
CHE"ICAL 
CHANGE OR CHARGF.R, CHARGING 
CHLORINA!OR 0~ CHLORINE 
CHrLLED WATER 
CIRCULATING 
CI~CtJIT 
CP.N'!'ER L!N! 
COOLER 
CllNDf.JIT 
COND F.N SAT R 
COLUMN 
CO~NUNICATlON OR co~~ON 
CO~POTEF, COMPONENT 
C9NSOLE 
CONOEHSER OR CONOOC108 
CONTROL 
CONTR"CTOR 
CONTiliUED 
COOLING 
CONTROL ROOPI 
CONTROL swr~cH OR CONT~OL STATION 
CE'1TEP. 
CU BICL e 
COOLIN.G WATER, CIRCllLATING VA TER, OB CLOC'(lfl SE 
Cf!~TRIFflGAL 
CONTA!Nt1F.NT 
COMPRESSOR 
CO~PONENT COOLING WATER 
CONC ENT RATE 

DRY BULB 
DIRECT CURRENT 
DEPfINERAtIZEFl 



DE'! 
DIAG 
DU 
DH'! 
DISC 
DISCH 
DTST 
DP 
DF 
DRN 
OWG 

!/P 
~r. 
!I.EC 
!"ER 
EP'IT 
ENG 
EtfT 
!OUIP 
!XC 
F.X H 
EXHTR 
!XT 
t:XT N 
!-!NCL 
P.SP 

F 
FC 
FO 
'PDP 
FTG 
FIL 
FL 
P'L~J 
FLD 
PO 
P/T 
Pi 

35, 07/81.i 
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DETEC,-OR 
DI AGRA Pl 
DI Al'l!TER 
DIFF~F ENTI AL 
DISCONNECT 
DISCHARGE 
DISTRIBUTION 
OIFFF.REN1IAL PRESSUF! OR DEV POIN! 
DRIVE 
DRATM 
D1UWING 

F.LECTFO TO PNEO~ATIC TqANSDOC!R 
ELEVATION 
ELECTRIC OR ELECTPIClL 
Ef1 F.'RGE NCY 
ELECTRICAL "!TAlLIC TUBING 
ENGINE 
·ENTRRING 
'F.QUI PPIEN'!' 
EXCITER OR EXCIT~TION 
EXH UJST 
EXffAUSTEFl 
EXTRACTOR 
!XT?ACTION 
ENC LOS OR!. 
ENGINEERED SAFETY FEATURES 

PLOW 
FAIL CLOSED 
PI~F. DAKPER 
F!F.DEF 
FIGURE 
FILTER 
FLU'{! 
PLEIIBL~ 
PIELO 
F1'IL OP~N 
FREOUP.NCY TRANSDUCER 
FE!DVATEF 



'PS 

G 
GEN 
GOV 
GR 
GRD 
c;s· 
GSS 
GfJI 

H 
H&V 
HI 
HP 
HSE 
RT 
fl'!'R 
KV 
P.WC 
HYO 
HYDZ 
H't'G 
flVAC 

IN 
!NC 
IND 
INST 
INV 
1P 
!~() 
TTL 

JB 

KCIHL 
KU. 
KV 
~w 

Pev. 35, 07/Bfl 
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FLOW SUTCH 

G8EEN 
GENERA TOR 
GOYERNOF 
GEAR 
GROOND 
GLAND SEAt. 
GUND S~AL STEA."' 
GTJIDE 

HYDROGEN 
REATING ~ND VEMTILATION~DNIT 
HIGH 
HIGH PRESSORE OF HOPSEPOVRR OR HIGH ~OINT 
HOUSE -
HEAT TRAC I NG 
HEATF.9 
HIGH VOt~AGE 
HOT WATER CIRCULATION 
HYO RAU LIC 
HYDRAZINE 
HEATHIG 
HE~TING, VENTILATING & AI~ CONDITIONfNr, 

INLF.T, INPUT, OR INTAKE 
IMCN'IING 
INDICATOP 
TNSTFU ~ENT 
INVERTER 
INTP.R"EDIATE PRFSSURE 
ISOLATlON OR rsot~TEO 
INT ~RLOCJ( 

JUNCTION BOX 

THOUSAND CIRCULAR "ILLS 
KILOVOLT-APIPERE 
KILOVOLT 
KILOWATT 



I' 

L 

L" 
LAB 
LU 
LC 
LCS 
LJJII 
t.IO 
LO 
LP 
LS 
L'!'G 
LVG 

t1 
P!A~H 
~AN 
P!ISC 

"CC 
tn.:CH 
"FR 
PfG O!l ~-G 

"" tHSC 
Pl 0 
t'lflV 
P! s 
f!T 
~TR 

NC 
NEC 
NESF 
NP.UT 
NO 
NOR~ 
.. p 
NF.G 
NP5 

SSES-PSAR 
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Lt=:PT OR LF.V!L 
LIGHTNING ARRESTER 
t,Br:>RATORY 
LEVEL AURP!, LOi 
LO A D C ENT F. R 
toc,L CONTROL STATION 
I,HIIT 
LIOUID 
LUBRJC•TION OIL, LOW, OR LOCKOUT 
LOW PBESSURE 
LF.VF.L SWITCH OR tI8IT SWITCH 
LIGHTING 
LEAVING 

~A!N 
"ACRINE 
JIIANOAL 
fUSCEL U NEOUS 
~OTOR CONTROL CENT!P. 
"ECHANIC OR NECHANICAL 
flf A NU FA C'r lJ R E OP. "AN U F ACT UR E P 
MOTOR- GENEPATOP 
PO.N Hnt~ 
f1ISCEl. UN EOUS 
!"O'rOR OPFP ATED 
~OTOR OPFRATED VANE OR VALVE 
flfATN STEA!'! 
~AIN TRANSf0Bf1ER 
r'!O'rOR OR "!FTEF 

NOPf'IALLY CLOSED 
NATIO~~L ELECTRICAL COPE 
NON-ENGINEFREP SAFETY FEATURES 
NEUTRAL 
wn~BER OR ROR"ALLt OPEN 
NORl'\AL 
Kfd'IP PLATE 
NEGATIVE 
NEGATIVE PRASE SEQUENCE 



0 
oc 
f"CB 
OL 
OUT 

p 
PAL 
PR 
PH 
PMG 
PNL 
PO 
POS 
pp 
PnESS 
PS 
PT 
PWF 
POT 
PW 

R 
FAD 
~ P. 
PF.l\CT 
REC 
P:i:'CTPC 
FECP 

Ff'.G 
P. F.F 
Pfi 
'RHEO 
RHTF 
RI.Y 
IHI 
RR 
FS 

SSES-PSAP 
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OXYGEN 
OVFRCUBPENT 
OIL CIRCUIT SPEAKER 
OVERLOAD 
OUTLET OR OOTPUT 

PRESSO RF. 
PRESSURE ALAR" LOW 
PULL BOX OR PUSHBUTTON 
PRASP. 
PERNANENT "AGNET GFNEBATOR 
PANF.L 
POSITION OB POSITtON!B 
POSITION SWITCH OR POSITIVE 
PUPIP 
PRESSURE 
PRES SU PE SWITCH 
POTENTIAL TPANSFOR~FP OR P~PSSOPE TRANS~ITT~R 
POWER 
POTEN"'I AL 
PILOT VIRE 

FIGHT og RF.D 
PAflJ AT ION 
~OOF rxH,USTER OR ~~DIATION ELE~ENT 
PF. ACTOR 
FF.CE IV ER 
PFCIRCOLATION OR PECIRCllt~T!~G 
P.ECEPTACLE 
PF.CTIPI!P . 
RF.GJJLATOF 
REFERENCP. 
REHEAT OR RELATIVE HOftIDITY 
RHf.OSTAT 
REH EAT E~ 
RF.LAY 
ROOK 
RAILBOAD 
REVERSING STA?TRR 



RTD 
"ECJ P 
'P.HR 

SAl'f P 
sc~v 
SCH F°,. 
SCRN 
~D .. 
SEC 
SECT 
SEL 
SFi~ 
SERV 
SEW 
SFT 
SH 
SHLD 
S! 
SIG 
SL 
so 
SP 
S'rP! 
STA 
STFY 
STD 
STG 
STR 
STfJP 
SOBS TA 
~UCT 
SUPHTR 
St'JPT 
sv 
SIi 
SWBl' 
SWGP 
SYM 
SWYD 

. I 
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SSP.S-FSAR 

Sh~et 7 of 9 

PBSISTAHC! T!"P!RlTORE DETECTOR 
RECIPROCATOP. OR RECIPROCATING 
RESIDUAL BF.AT RE"OVAL 

SA 1'PLT NG 
SCAV!NGIMG 
SCREPIATIC 
SCREEN 
STP.AN LOAD DRAIN OR DO~P VALVE 
SECORD UY 
~ECTIOM 
SELECTOR 
~EPP.RATOR 
SERVICE 
SF.WAGE 
SHAFT 
SOFERH ! AT !R 
SHIELD 
SFAL TN R!LAY OR CONTACT 
SIGNn 

. SEAL 
SEAL OIL 
S PEEO OR SPARE 
STEAPI 
STATION 
~TANDDY 
~TA'fDARD 
STORAGE 
ST'-RTRF 
STA RTTJP 
SUB~TATION 
SUCTION 
SCJPERH !AT EP 
SUPPORT 
SOLP.NOID VAUR 
5WITCR OR SE~VICR IAT!R 
SWITCH BOARD 
SWITCKGE~P . 
SYNCRRONOUS, SYCRRORIZI~G OR SYNCR~ONISft 
SVI~CHYABD (ie. SIITCHIMG STATION) 



SYS 
ss 
SHED 

T 
TAL 
TACH 
TO 
TC 
TD 
TDC 
TDD 
TDF. 
TDO 
TE 
TfL 
TEf\ P 
T'ER"' 
TRE £PIO 
THROT 
TG OP T-G 
'f'K 
TOS 
TRAV 
1'RANS 
TS 
TIJRB 
TfP 
TV 
TVC 

UP 
UV 
Uf' 

V ,~c 
YAP 
98 
V!NT 

R.ev. 35, 07 /84 
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SYSTEM 
STA RTO P SOURCES 
SHF.r.DI WG 

TE~PEPATURE. TRANSPUC!R OR TRANSMITTER 
TEMPE~kTUR! lLA~M 
TACHOMETER 
TERl1INAL BOX 
THER"OCOOPLE OR TPIP COIL 
THIE DELAY 
'1'.'IP,E DELAY (THIE DELAY TO CLOSE) 
TIME DELAY (ON DEEHERGIZIMG) 
TI"E DELAY (ON EMERGIZIMG) 
TI"E DELAY (TiftE DELAY TO OPEN) 
THFRPIAL F-LEPIENT 
TELEPHONE 
TE~PEPATOP.E OR TE"PORARY 
TERIHN'AL 
TRER~OSTAT 
Tff ROTTL! 
TORNING GEAF OR TUPBIME-GENERATOR 
TANI!: 
TOFOUE SWITCH 
~IUV!LING 
TR~NSPEF OR TRANSPOR"ER 
TF.~PEP.ATUP.E SWITCH OR TEST SWITCH 
TURBINE 
TYPICAL 
TELEVISION (RECEIVER) 
TELEVISION CA!U~RA (TRARS~ITTER)_ 

UPSTREA~ OR UPPER 
O'HDERVOLTAGE 
UN D Fi Rf RR OU ! RCY 

VOLT, VOLTAGE, VOLTIIIETER OR YALV! 
VACUUPI 
·VAPOR 
VIBROP! ETER 
V!MTILATIOM 



, ,, 

'f!RT 
V/T 

II 
WB 
WHSfi! 
VP 
1/T 
WTR 

I 
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VERTICAL 
YO LT TRAMS DOC!R 

WEST, WHITE, OR VATT!!T!R 
VET BULB 
VAREROlJS! 
WEATHRRPROOP 
VATT TRAMS DOC!~ 
WATER 
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Pipe and valve classes are desiqnated by a tbree-lettet code. ­
The first letter in~icates the pri ■ar, •al,e and flange pressure 
ratinq; th~ second letter, the type of ■aterial; and the third 
letter. the coae to which the pipinq is designed. 

!!B~l-L!1.l~E_:_fBift!BJ_flB~~YBJ_JA%1Jg 
Unless othetvlse noted, all ratings are in accordance vith 11s1 
816. 5 (NOTE 1, 
A - ~pecific pressure a specific te ■peratnte 
B - 25001 
C - 1500t 
D - 9001 
E - 6001 
F - 4 OOt 
G - 3001 
ff - 1501 
J - 1251 ANSI B16.1 · 
K - 1751 VOG Underwriters' Laboratories~ Inc. 
L - 2S01 ANSI 816.1 
X - Gravit? ratinq 
Y - General use as desiqnated on p!pinq class sheets. 

Ai1dit._ional pressure ratinqs for valves: 

M - 200t ( ■anufacturer•s ratinq) 
R - 1501 VOG 
P - 1001 (manufacturer's rating} 
R - 751 (manufacturer's ratinq) 
S - SOt WOG 
T - 2 St Aw w A (or •an u fa ct u r er • s r a~ 1 n g) 
z - Gen~ral use as desiqnated on p~pinq class sheets. 

A - Alloy Steel 
B - C11rbon Steel 
c Austenitic Stainless Steel 
D - CoppP.r, Brass or Bronze 
! - Copp~r-Mick4l 
P - carbon Steel - Copper Bearinq 
G - carbon steel - Linea 
R - cast Iron 

Rev. 35, 07/84 



SSES-PSAR 

Sheet 2 of 2 

J - Con·crete 
J - Vitrified Clay 
t - carbon Ste~l - Impact Tested 
~ - cast Iron - Hiqh Silicon 
N - Carbon StP.P.1 • Galvanized 
P - Cast Iron - Ceaent Lined 
Q - Asbestos-Ce■ent 
R - carbon steel-(RRR, Ser•ice later g !S Water svsteas) 

A .. Nuclear Power Plant Co■ ponents, AS!'IE B&P, Code,, 
Sect. III. Class 1 

8 - Nuclear Pov~r Plant components, ISM! B&PV Code, 
Sect. IIt, Class 2 

C - Nuclear Pov~r Plant Co• pon en ts, ASME B&PY Code, 
Sect. III, Class 3 

D - Pover Piplnq co~e, l MSl B 31. 1. 0 
F • National Fire Protection Association coae 
G - Uniform Pluebinq Code 
H .. Pover Boilers, ASPIE B&PY Code,, Sect. I 

~ 

J - A•erican water Works Stanaards 

Pev. 35, 07/8Q 



AutoCAD: Figure Fsar 1_8_1.dwg

FSAR REV. 65

FIGURE 1.8-1, Rev 54

PIPING AND INSTRUMENT
SYMBOLS

SUSQUEHANNA STEAM ELECTRIC STATION
UNITS 1 & 2

FINAL SAFETY ANALYSIS REPORT

INSTRUMENT 
FUNCTION 

CONTROLLING 
(SECOND AND THIRD LETTER) 

MEASURED 
VARIABLE 
_ _ \~ETTER) _ 

------------- ---,,, 
- - -- ---------
CONDIJCTIV TY ~::=----1 

-- -·- ----·--·-
HYDROGEN 

HYDROGEN ION CCNC 

Mo,srnee ~ ~" 
- . _- ------ --- --- ----N[UIIK)NFLUX \J 1111 C ------ --------. ---- -
OXY3E\J_______ 0 2 _ - _ 
PRESSURE ___ P PRC 

POSITION Po ------ - - - . - - -· 

''°'"'" ! ' . - - -- ----------- - ,---
SPEED s SRC --··------------- --- --- --
TEMPERA-URE T TRC - --------• -"" -- · ~ -

~;~; ___ ~- ; ~~f 
~~·:· -c-( 

Yl!~ 
~ UTE OIOOUllf 0,[lil 

.......... UTf !IORl'U,UY CLOSED> 

---- 51.01£ IN\lRN 4lLY C1..0S(D) 

-i8l-- •LOH CNOIIIU.Ll 'f Ol'[lil 

-i0:l-- GI ORE, STOP r:HFCK 

---t---1- (KECK 

~ EXCESS ~LO'ol Cll[Ck 

--tli-- TUUIL[ChECII 

-!Ct-

~ IIHOLE 

~ SQUIB ACT!JATEC S"1EAR Pll..G 

T CE-U~R~llE!l} 
HUT p~a,r "1PE£ W.\Y 

>o• uoi;RE su: /IOH /1 0. I ---y-- 0£"1,11[1) 

~ 
,r 
r 

----cZ-
---tZ--
---0---

)-
--,♦f--
--1'-'\--

ANGLE. STOP CHECK 

SAlJl-jCERS TYPE (:NE R) 

DIAPclRA~1 0PERATEC CONTROL 
OPENS ON FAILURE 

;1·, 

I I I 
0 " 

~ ~ ·~ I~ 

f" 
"ttitfY'" 

-it­
~ 
----V"r-

-@-

h¼ 
~ 

Q:B 

~APHRAGM OC>ER ATED CO'lTRCL 
CLOSES ON AIR FAILURE 

DAMPE"t 

SPECIAL ,'NGLE 
(SPHON) 

~s 
CONVERTER 
(CURRENT/PNEUMATIC} 

B ·x, 
""'-- MULTIPOINT RECORDER 

(NUMBER OF POINTS) 

23 
&, 

GJ & 

~ 
<> 
E9 
' 'o ,,o,c 

8 
a 
El 

ELECTRONIC TRI? UNIT 

COMPl.rE"t SYSTFM OR PE'?FOfiMANCE 
MONITORING SYSTEM INPUT SiGNAL 

DISPLAY c orSTROL SYSTEM 
INPUTSIGl-jAL 

"""} HIGH USE~ WH l=N SERVICE 
ALARM IS D=FINEU 

LOW 

MAIN CONHOL ROOM 

~ 

~ 
!~ 

£ .. , ... , .... 10 

~ H'fU~1.u:.Ic OPEU. T(D 
~}-- PISTO• 

~ 4UtOPEIU.TE0 ~ PIS T0111 

--tt= 9,0l,.[10 10 

--tIJ--- JlilU,l,L IIIEIIIOT[ 

-{C- OU.l'tlU.lo/14 

+ 
~ M/\NUAL TRIP & RESET 

----4--- MA'lUAL ffi lP & RESET 

~~CCT~CC~ 

J1__ 

I 

11: 
-r 
~ 
if f----f----

~ 
l:t 
t;. 
1;= 
I~ 
~ 
IY 
~ 

--cl<i--

~ 
~ 

accrn~"'"' ~~ 
AIR OPERATEDWl7-l 50!..'c.NOln 

'"' °' ,CMOff ~ "'" """ I 

AIR OPERATED WITH SOLENOIC 
RMS ON CONTROL ROCM PANEL 

I 

I 

MISCELLANEOUS ABBREVIATIONS 

ADS AUT0~1ATIC CEPRESSUR ZATION 
AIS AIR SUPPLY 

ACID W A.STE oCORRCSIV:::,CAUSTIC) 
CONDUCTIVITY IND:CATOR OR TRANSMITTER 

CR OHS CONTROL ROil DRIVE HY[')RAULIC SYSTT"M 
CRS C::JNUY.:flVITl' RECOl <DINGSWIICI I 

IC CYCLE T MER 
DRW DIRTY RADWAST:0 

DIFFERENTI AL TEMPERATURE SWITCH 
CONV :CRTER ('✓CLTAGE / PNEUMATIC) 

=1S SPECIAL EL:CCTRIC P:JWER SUPPLY 'l:EQU RED 
CID FILTER DEMlt<. ERAL E R 

l 'lDICATES CLOSES ON All / QR ELECl l{ l.;;/\,L FAILURL 
~LCW INDICAIOR TR/\NSMII IER 
INDICATES OPENS ON AIR OR ELECTRICAL FAILURE 
FLOW RECORDlr,G CONT'/OLLER SWITCH 

HYDRAULIC CONTROL UNIT 

CONVERTER iCURRENT/PNEUM/\TIC) 

L~ EL & DENSITY RECORDER SYSTEM 

URS LEVEL INDICATOR RECORDING SYSTEM 
_Q 

LEVEL RECORDING SWITCH 

MAIN STEA'A ISOLATION VALVE 
MILLIVOLT TO CURRENT SYSTEM 

NORMALLY DE-ENERGIZED 

NOR'-'AL. Y ENERGILl:cD 

'JSSS NJCL C:ARSTEArJ SUPP. Y 3YSEM 
NW NORMAL WASTE (CONVENTIONAL) 

MISCELLANEOUS 

HOSE CON'lECTION 

BASKET STRAINER (OOPLc:x) 

B .... SKET STRAINER (SIMPLEX) 

~ 
~ 
--D--
--] 

--{ 

--<) 

--j)f--

--0--
--M-
--O=ll---

~ 
-o:::J-

T 

e9 
-®-

MISC ELLANEOUS ABBREVIATIONS: 

REACTOR BUILDlr-.C CLOSED CO::JLING WATER 
REACTOR BUILDING EQUIPMENT DRAIN TANK 

RMC REMOTE MANUAL CONTROL 
RMS RE~ OH" '-' Ar<UAL E;YE:TE'A 

REAC IUI( PFiOTEC IION SYSTEM 
REACTOR PRESSURE VESSEL 

SELECTIV:C: SWITCH AUTOMATIC 

OR .,r SQU,'.RE RO'.)T co,•wER-OR 
TBCCW TURBINE BUILD NG CLOSED COOLING WATER 
TERS TIJRBIOTY RECORDC:R SWITCH 

TIME LlLLA\' SWITCI I 
TORCUE OVERLOAD SWITCH 
TORC::IIF RECCRDF"R S'MTCH 

TOT TO~OUE TR/\NSll/'ITTER 
TRS - EMPERATL. RE RECORDER SWITC"1 

,-Al F"AlL .-, s IS } 
NS, M-'-"'O SW :1(H SH ~or e il 

~ 

I 

I 

I 

I 

I 

I 

I 

I 

~CEL~~~ LJNES I 
- ~ROCESS LIN'E MAIN 

lll[SU:!CTII~ 0-IF l tf 

1Ne1E4Slll, llOIJtEI 

TM.11£,t,.0(0 CA~ 

OUICII DISCONl[CT 

UP411'5JDI JOINT 

FlEJIILf CONll{CT I 0/11 

[DUCTOII 

Allt lJECJOI 

wt.i.1 s.uwLE 

PROCESS Fl 0 \1'/ S MEAS,JRING POSl70N 

AIJXILIARY rl OWS MEASURING POSITION 

FLOW l.1ETER 
(POSITIVE OISPl,'CEWENT) 

PltOCE!S LHf[ 4!/X!Ll"-!tt 

~ 
AND INSTIIIUMEl'IIT LI"'~ 
••st OIi suv1ct AHt I 

lllSUUkUf [LECtalCAL lEADS 

~ IMSTtUll(NT CM'ILLAIII I TUtu;; 
&UOWS lNOICAf[ [IIICCTIOI 01' rLOW 1 
L~ 

----- SHEET 4110 ZOlf[ 1Ulil8111 0, SUI£ OIU'oi llO 
lf.flUIC[ CllU,'IIINi 

Ill" l 
5 'jN. 2:=F:>-

"" CLA.5"Sl l' ICA IIO"I 

:ro••u ~ c 

~ f,IO Jl'C~ US IFIC AT IOII _ ,r .. ~~u, l'Rllf4~Y IUlllflo 
l.. 114 [ il [S l foN.lf iON'j 

NOt-l•NAL r!l'f;: ~JZ( 

s•-~l -A.·11 -l 

r r r T 1__ PRESS-TLMP INDEX 

1 1 L PRESS-TEMPRATlfjG NO 
PRESS. INTEC RITY C ..ASS 

_ MATERIAL TYPE 
~ ---- PPES E 

+ CRW OPEN CRAIN FUNNE'- DRAIN SYSTE~ 

->I<... FURNISHED WITH 
'I" ASSOC AE EQUIPMFNT 

--,,--, 

_J_ PIPING SPEC CHANGF 
(NOTTO RE US CCO ON FQ.J IP~ :C:~T) I 

--ii>-- TE'APORARY STRAINER (SEE NOTE 2) 

I 

I 
I 
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LOGIC SYMBOLS

SUSQUEHANNA STEAM ELECTRIC STATION
UNITS 1 & 2

FINAL SAFETY ANALYSIS REPORT

ELECTRICAL POWER IS AVALABLE 
BIJTTI-,E INPUT ts NORMALLY NOT 
SHOWN EXCEPT IN CASES S~H AS 

:~~~~~A~~Ot.ER INf"UT llf NOT THC S1A.ATING .-OINTt 

FROM Cc.MM AND Sv\'ITCHES 
"UPSTREAM' OF n-tS BLOCK 

.... 
INPUT 
51<iHA4. 

OR MPLNO. 

OUT"-IT 

INHl.t.TINC. OCVICt 
ACTUATED 8T CONDTION 
CIESCRIBEO VVITHIN TI7E 
BLOCK 

LOUfl(Jr,( 

SIGNAi. IS ,ustNT 
-...tN ,ONOITIOH IS 
DUCIIID(O WITHIN THC 
IL0(.I( ISMET. 

,....,T 

WTl'Uf 

SIGNAL Plt[S[Nl 
-..+lN COHOITION 
ODCAIICD WITHIN 
TH[ a.OC-K UISTS, 

RMS 

SEAL 
IN 

AUX 
DEVICE 

<XJTPUT 

LOCATION 

'ffl'frlk~~ AC.PA£51:NT A 5',0 lCN, 'IALV[, 

:rttU~Nl ro,~; 1~'l~~i.~~l1:c=~~~--, 
~~ ~~r:~t~ ~TTf..:AHr~~~CJN~!l~ 

f.ilii!~!~r',tli!IIUIW ,~~K°'""" OONDITl'10 - NOT IOVlforom 
lll'ITM A SIHGL.£ OCVICC: THl OUTl'\JTS CNC.L.OSUR£ ONLY 11 ~ 

i'Uil~12"!1\,.,om.c. !k.OCK'S ~CT IOH u TO 1o1•1Nl41"4.,,. 
ltii~ Slr.H•L TO A 0cv1et QHC[ THC 0CYIC.C HAS -ICCN .. ,,v.-rco, 
ll!CSCTT l l'IG 0A OiHIIITIP<t .. SCAL•IN ,,u,'( H CITH[llt C:..~usro 0ft 

TH[. SAMC Ol:YICC MAY H,\'-1[ A NLM&(R V OUTPUT$, 
SJT EACH rLNC.Tla.lAL 5CQUCHC( INITIATt0 SHALL 
I( SHl),ll S"t "N INOHIOUAL 11..0CK SHOWIJ«. Tl-I£ 
,SN-C 1cc►1r1r1c•r1c,,i Nl.Mltl &CROSSREF 

SICHAl.. PR[SCNT 
'oM(N D(VIC( 

l~T 

,t:RMISSIV( OVTPUl 

P£RMl)SIVC 0['11(( 

t~~TUfl.~~:,;~L 
C.A • CONTROL AOOI 

LOCAL • ~TCO lOCAl.L't 
SH & ZO"I: REFERE NCE 

NOTE: - rOP RMS I CONTROL 
SWlTCH(S ~ IN OIi( 
POSITION (JILT, AN X IN TM( 
LOC.ATIOII Of' OTHER POSITIONS 
JNOlc.ATCS TH4T TH(IR BLOCKS 
.IA[ 4H INIIIIUTE PA#IT or THC 

:~~~gC~~I ~~~I ;f~M~ T fMrT 
SWI TOI HAHOLt, 

o/~~'~CO(i BfffifsBfQ~~RM1ss1vc r~c.T tCN 1oiMICH Jo«JST BE su1s.-1to 
TO P(RMll lH( SIGNAL fLOw TO PAS.5 TO THC "'().T BLOCK . TH1S !!LOCK 

~:~1~rs1~Rlo(f~~~~~CM;t.~~Cl:~XILIARY SIGNALS. THC OUTPUT 

'"' l"'PIJ? 

DEVICE TITLE OR CONTROLLED 
CONDITION 

INPUT INP\IT ~ ~T,vf 

OUf~T INPUT 0A OUTPUT 

,~~1gNk6 ~c:•ill?rs~!~,g,~ir~~!5e~l8f~1c.r:s Suc.H AS VALV[ OR 
PUMP SWITCHG(AR 0(SIGHAT£0 IN THC IHtilCR BLOCK THIS CO«>, CIA 
OlYIC.( crrccTS THC Ol"t:RATICJII or THC F'INAL O(VICC. IT H45 ELECT. 
i,r,t,-UTS, "![CH l~T5, AUX IN"1.JTS 0..CC.H 0A CLECI 4HO ,..t:CH O'I 
£LCCT OUTPUTS. THIS O(VIC.C IS NORMALLY. VALVC nus I S ALSO 
usco roR OH-i(A INPUT / OUTPUT PO-,.,:R SOUJK[S SUCH AS •111 OR l't'IOIUULI C, 
• SOLENOID PILOT VALVC fOA .t,H AIR OPCR.ATCO VAL.'IC IS I.N CXAMPLC or 
THIS TTPC OEVICC, 

LEGEND 

::~k~~T:f..1~i1~tN~cT~t:~~[ 1~c::tE ~;~~c': •~~•f~~ 0' 
POINT '.MCRC SEAL-tH IS IN01CAT[0 A SUL-1111 Stu:),M WITHOUT A 

~~~~Jr~,~H~~~~s?~!L!tO:'~~r~g~~ :~ :~To~b~s,s 
THC M:5£T DtVICC SMALL K SHOllil IH C.:lrtJUitCTIOJ,I li'ITH TH( 
st.AL•IN, 

,u, 
IHPuT 

INPUT 

(C)ilAOLL(D 
O(VICC o,i 
Mf:CHAN15" 

10£N? I F'ICHIOH NO. 

ORMPL NO. 
TY". Of" M(.CH , OUTPUT OR M( CH. LINI04C, 

tk7SL~~!'~..!L~\ R[LAY, V.lL'IC, (LtCTIIO•WCCH '"· CTC. , NOAk-'LL.Y 
11 HAS artLY INl"UTS, 8UT CAl<t l't,WC k((.H OUfP\JTS 0A POSITION Slo'!TCH 
OJTPUrs. 

LINES ASSOCIATED WITH LOGIC SYMBOLS 

ELECT. FLOW SIGNAL 

AUXILIARY SIGNAL SOURCE SUCH AS AIR 
OR HYDRAULIC _________ ..,. 

~ START 
MECHANICAL LINKAGE 

START OF PRIMARY INITIATING SIGNAL 

~ ETIER DESIGNATION 

SH. NO ZCfE OR REF . DV-/G 

MATCH CIRCLE- LETT ER DESIGNATION ON DWG MUST 
MATCH LETTER DESIGNATION ON THE INTERFACING DWG 
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INSTRUMENT SYMBOLS
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UNITS 1 & 2
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I 
; 
~ 

BASIC CONTROLLER 

CONTAINS 2 OR 3-MODE CONTROL. SET POINT, MANUAL­
AUTOMATIC SELECTION, REVERSE OR DIRECT ACTING, 
CASCADE SWITCH, AND VALVE POSITION INDICATOR 

BASIC M/A CONTROLLER 

CONTAINS 2 OR 3-MODE CONTROL, MANUAL AUTOMATIC 
SELECTION, REVERSE OR DIRECT ACTING, AND INDICATORS 
FOR PRO ESS VALUE AND VALVE POSITION. THE CONTROLLER 
SET POINT MUST COME FROM SOME EXTERNAL DEVICE, SYMBOL 
WILL ALSO BE USED TO INDICATE ONLY A MANUAL TO AUTO· 
MATIC TRANSFER STATION. 

RATIO SET STATION 

CONTAINS A RATIO ADJUSTMENT KNOB 1.3 TO 3.01, INPUT 
AND OUTPUT INDICATORS, AND THE RATIO AMPLIFIER. 

lm BIAS-MANUAL AUTOMATIC STATION 

CONTAINS A BIAS ADJUSTMENT KNOB -20 TO +20%, INPUT 
AND OUTPUT INDICATIORS, BIAS AMPLIFIER, AND MANUAL 
AUTOMATIC SELECTION. 

lfflf1 rm, 
BASIC CASCADE COMBINATION 

UTILIZES THE STANDARD CONTROLLER AS THE PRIMARY 
AND A CONTROLLER WITHOUT INTEGRAL SET POINT ON 
THE SECONDARY. MUST BE OPERATED IN CASCADE OR 
IN MANUAL 

~ 
~ 
© 
@ 

~ 
1·1101 

PEScT 

' RAT[ 

rROI' 

RESET 

E] 
[Q] 

CASCADE (2 STANDARD CONTROLLERS) 

ANY TWO STANDARD CONTROLLERS MAY BE OPERATED l~J 
CASCADE. THIS COMBINATION MAY BE OPERATED OUT 
OF CASCADE WITH THE "SECONDARY" CONTROLLER ON 
AUTOMATIC. 

MANUAL LOADING STATION 

CONTAINS A MANUAL KNOB, POWER SUPPLY, AND VALVE POSITION 
INDICATOR SIMPLY PROVIDES 10-50mA INTO A 600 OHM LOAD 
FOR REMOTE POSITIONING OF VALVES AND DAMPERS. MAY BE USED 
FOR A SET POINT STATION \/\/HEN POSITION IS l~OT CRITICAL. 

SET POINT STATION 

CONTAINS THE PRECISE SET POINT UNIT ONLY. TO BE USED 
WHEM SET POINT MUST BE REMOTE FROM THE CONTROLLER. 

HIGH - LO\/\/ LIMIT STATION 

CONTAINS ELECTRONIC CIRCUITRY TO LIMIT CONTROL SIGl~ALS 
TO A PRESET VALUE 

INTEGRATOR 

PANEL MOUNTED INTEGRATOR FOR TOTALIZING FLOW 
SIGNALS. 6 DIGIT COUNTER 

RACK MOUNTED 3-MODE CONTROLLER 

PROPORTIONAL RESET PLUS RATE 

RACK-MOUNTED 2-MODE CONTROLLER 

PROPORTIONAL PLUS RESET 

RACK-MOUNTED RATE ACTION DEVICE 

CONTAINS ADJUSTABLE RATE ACTION UtJIT 

MANUALLY OPERATED ROTARY SWITCH 

WITH ROUND KNOB OPERATOR 

1: 
2 

ll'JPlfTS 

GAIN 

fTu-'3 

:E 
C 

l'Jf--JUTS 

Gh N 
+ 

BIAS 

2-INPUT PROPORTIONAL AMPLIFIER (RACK-MOUNTED) 

CONTAINS TWO INPUT CIRCUITS, INPUT BIAS ADJUSTMENT, 
OUTPUT BIAS ADJUSTMENT AND GAIN ADJUSTMENT 

5-INPUT SUMMATION AMPLIFIER (RACK-MOUNTED) 

SAME AS 2 INPUT SUMMATION AMPLIFIER BUT 
CONTAINS 5 INPUT CIRCUITS 

f t 8-INPUT SUMMATION AMPLIFIER (RACK-MOUNTED) 

"'P Ts SAME AS 2 INPUT SUMMA.TIDrJ AMPLIFIER BUT 
c;,N CONTAINS 8 INPUT CIRCUITS 

BIAS 

B SQUARE ROOT EXTRACTOR (PANEL OR RACK MOUNTED, 

CONTAINS CIRCUITRY TO EXTRACT THE SQUARE ROOT 
OF THE INPUT SIGNAL AND TRANSMIT A LINEAR 
SIGNAL. 

f G 

~ t ' . ! i 
" 0 .IL...! 

s 
8 F 

L 
u E 
N c 
C T 
L O 

[:_] 

~ 

FUNCTION GENERATOR (RACK MOUNTED) 

CONTAINS CIRCUITRY TO PROVIDE AN OUTPUT AS A 
VARIABLE FUNCTION OF THE INPUT SIGNAL. 

SIGNAL SELECTOR (RACK MOUNTED) 

CONTAINS CIRCUITRY TO SELECT THE HIGHER OR LOWER 
OF A GROUP OF INPUT SIGNALS 

MUL Tl PLIER-DIVIDER (RACK MOUtffED) 

GENERALLY USED FOR COMPENSATION OF FLOW SIGNALS 

MILLVOLT CONVERTER 

CONVERTS MILLIVOLT INPUT SIGNALS TO ELECTRONIC 
OUTPUT SIGNALS 10-50 mA. 

5-UNIT POWER SUPPLY 

~ 
DIFFERENTIAL PRESSURE TRANSMITTER 

CONVERTS DIFFERENTIAL PRESSURE TO AN ELECTRONIC 
SIGNAL. 10-50 rnA. 

S. PROCESS PRESSURE TRAl'JSMITTER 

CONVERTS PROCESS PRESSURE TO AN ELECTRONIC 
SIGNAL. 1 0-50 mA. 

r::7 Sll•JGLE UNIT POWER SUPPLY 

~ 

B ~ 

~ 
r7rl 
~ 

ADJUSTABLE HIGH OR LOW ALARM UNIT 

ELECTR-PfJEUMATIC CONVERTER 

RACK-MOUNTED SET POINT 

THIS IS A PRECISE SET POlfJT UNIT FOR RACK 
MOUNTING ONLY. 

~ LARGE CASE ROUND CHART RECORDER 

~ DIRECTLY OPERATED 

r ,: : «c, ,NrnCATONC,CONH<OCUNG eYSOMme 
MILLIVOLTMETER TYPE CURRENT OUTPUT, 
POSITION MODULATION OR TIME DURATlml 
CONTROL FORMS. 

~ 
ELECTRO-MECHA~JICAL cmJTROLLER 

CONTAINS A 3-MODE CONTROLLER. EITHER 
TIME, POSITION, OR CURREt.JT MODULATION. 
SET POINT COMES FROM A CONTROL SLIDE­
WIRE MOUNTED IN A SERVO-RECORDER. 

ITI RECORDER CONTROLLER IN COMMON CASE 

TWO OR THREE MODE CONTROLLER, SINGLE 
PEN RECORDER. 

~ 
MINIATURE STRIP-CHART RECORDER 

SINGLE PEN POTEMTIOMETRIC TYPE, 4" CHART 
1/2% ACCURACY. 

[] 

MINIATURE STRIP-CHART RECORDER 

TWO- PB·I POTENTIOMETRIC TYPE 4" CHART 
1/2% ACCURACY. m COGCWOCC "'O~AWCS, GANG MO"'ff0 

[jJ 

~ 
(J) 
(]) 

LARGE-CASE, STRIP-CHART RECORDER 

POTEMTIOMETRIC. 12" CHART, 1/4% OF 
FULL SCALE ACCURACY. 

LARGE-CASE. ROUIJD-CHART RECORDER 

POTEIJTIOMETRIC 12" CHART, 1/4% ACCURACY 

INDICATING GAGE. DIRECTLY OPERATED 

PANEL MOUNTING 

~ PNEUMATICOPERATOR 

WITH COVER AND CURRENT-TO-PrJEUMATIC 
- TRANSDUCER 

ii PNEUMATIC COVER 

WITHOUT COVER BUT WITH CURRENT-TO­
PNEUMATIC TRANSDUCER 

~ ~ HEAVY-DUTY PNEUMATIC OPERATOR 

PNEUMATIC POSITION ER AND VALVE 

PIPE MOUNTED 

F PNEUMATICALLY OPERATED CONTROL VALVE 

MAY OR MAY NOT HAVE INTEGRAL I/P 
TRANSDUCER WITH ACTUATOR 

s 

l 
~ 

~ 
i 
f 

PNEUMATICALLY ACTUATED CONTROL VALVE 

MAY OR MAY NOT HAVE INTEGRAL I/P 
TRANSDUCER-WITHOUT ACTUATOR 

3-\/\IAY SOLENOID OPERATED VALVE 

EDGEWISE INDICATOR 

TEMPERATURE SENSOR 

THERMOCOUPLE OR RESISTANCE 
TEMPERATURE DETECTOR 

LIQUID-LEVEL TRANSMITTER 

POSITIVE DISPLACEMENT TYPE 

[QJ ORIFICE PLATE INSTALLI\TION 

PLATE AND FLI\NGES 

~ 

~ 
[J 

p 

P+R 

P+R+R 
M/A 

S. P. 

INDUSTRIAL MASS FLOWMETER 

WITH SELF-CONTAINED INTEGRATOR, 
DIGITAL READOUT 

ll·IDICATOR ELECTRICALLY OPERATED 

250 SCALE, PANEL MOUNTING 

MANUALLY OPERATED ROTARY SWITCH 

WITH PISTOL GRIP HANDLE. 

PROPORTIONAL CONTROLLER 

PROPORTINAL PLUS RESET CONTROLLER 

PROPORTIONAL PLUS RESET PLUS RATE CONTROLLER 
MAN UAL-AUTO MA TIC SELECTION 

SET POINT 
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