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PUK™OSE
The purpace of this report is to provide - svstem of symbols and identificat oas
tn w'entify 2 process instrumentation ca {low diagrams. Tne ~eport will exiiich
a undtam system to be followed by the vartous project groups working or. difli:rent
parts cJa projecty

SCuI &

-

This report is intended to be complete enough to satisfactorily define aul :dentify
the instrumecntation systems necessary for contrc! od the process and to out.ine
process data for auxiliary functions such as data reduction and computer cot:ruta-
tions, At thc same time it is intended to be simplified enough to expedite prepara-

tion of flow Jlagrams and instrumentation performance data.
This schematic presentation does not attempt to detail the specific items or methods
of installation'of a completc process corntrol loop. Such a detailed drawing will
appear on the instrumentation specifications and drawings.
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BASIC SYNBOLS

AAAAAA A A Al connectic-, te inst;ument symbols. Incluuss
instrument p.oc.ess piping, instrument air lines,
T A “ instrument clecttics’ leads, ond instrument

capillory iub'~;.

~— -

T

\

Locall Panel Locally Panel
_Locally Mou Mount
Mounted Mounted nted nted
Basic Symbol for [nstrument Basic Symbol for Instrument
with single service with two services
Upper half of circle Lower holf of circle
contains letters to ‘ contains numerals
identify Instrument - @ and/or letters to
System application identify the Instrument
o _ System ltem Number -

———— — g —— - ———

. Identify Instrur en”
s @ System applica.ion ‘ 016632
T o’ both se vices '
_>_FI: upper hoi! of <i-:le ‘ &ssign only one
} lstrument System
N—/ ' @ item Number in

bouttom holf of circle




BASIC Y. 20AS - contd

R i |
<t - —— _—
Licohrom Electrically g Piston T
Conteal Valva Operated Volve Operated Valve 3-Wey 8ody
' (Solenoid or Motor) I (Hydraulic or Pneumatic) | for any Valve

PSS TR *

S

£ESS
‘ ‘ d__—
yy
(V4

Thermemcter Auxiliary Functions: Indicating type of control.
Test Well “ESS" ~ Connect to Emergency Inst. Shutdown Hdr. "PSS" - Connect to
Planned Shutdown Hdr. "OR" - Overide.
et e e e e - - . - -
!
!
OR 337 or 348

) i
\3¢7/
Instrument System
Being acled upon. Show
type action along with
number and directio s
orrow.

A
N&

lnstrument System
“tiating tne action. Show
1:0¢ action alona with itess
number ond dircctionn!
orrow.
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NOIZ: A brief explanatory notation ey be added alongside o symbol if considered neceswry

to clarify the function or purpore of an item.

Fisid transmitters not shown on tns Flow Diagram Symbols are undzrstood ¢ Le locally
mounte. . :
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Rotameter -r displacement
*In Line” Flow Meter

-~

e -
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N

Fiow El emer;t

Not connected to iu .~ ent

FRA

]

se

LI

Flow Reco;der Alarm

Al AV

Flow Recording Controiier

(PR

R

P

2-pen Recorder of Flow and
Pressii» Recorded on some
instrument and connected to
sarae orifice

e & e —————e —a " vt e ¢ e————

2-pen Recorder, Pressure Recorded
Controlled ond flet. ;ec~~2a znd

alarmed

—— e -
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<.essure Recorder

!
¥

Pressure Recording Controller

—— e = mm

i
|

{ <§,)

S

Pressure Controller - 8iin.

ke

External Piping

internal Piping

Self~Contained Back Pressure Regulator

Extgrnal Piping =
L
- Ve -

Internul Piping

Scif-Contuined Pressure Reducing Regulator

— - [P ——

FPod R

Differential Pressure Recorder

7/

“ prmry
=
|

—

Liquid Leve! Indiczrer

Pressurc Recording Controller,
Controlling two Corirol Valves



2-pen Recorder, seporate
varicbles recorded on sama
instrument

£/ ‘PR
4 v%

-

et

Two separate instruments connected
to same orifice

Ratio Control Station,
both flows recorded, using
Anglog Ratio Panel.

SXC )

-

R

Computer Records Flow,
Flow is Temperature Compensated

016636
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Tempesoture Well Temperoture ele~.w ¢, tempar ~we well
and measuring asscmbly (not co:ected).

N '. (=3
Temperature Element (Bulb Type) Tempercture element, Recorded
Recorded, Poncl Mounted *

72 (72 72 [ xe
-~ J/ R

Temporature elemen’
12 temperature clemeats, 12 computer

recorded

Terpesaturo element
Con puter recorded and
alarm 4

————
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Pressure Indicating Controller,
Resciting Flow Recording Controller

-
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Side Temperature Recording Controller
Resetting Column Differential Recording
Controller, Valve Controlled by Differential

Treizutor G cording, and Controlling
o 2ol mounted computer-manual

Bzt

(Luceet Jugital contiol through a panel
mounted computer -manual station)

9

smﬁ
S
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-
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Side Temperoture Resett’n; Coiumn

Dilferential Controller, v.ing «omputen

to set secomdary controller, computer recone

column uiffe.entiol.
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Pressure !ndicator, with Computer inpo®
o be logged on typewriter

o

Flow Recording Controller
lnput to Computer for logging and
Computer Cascade sets Flow Controlier

10

Raotio Control Station using Computer to
calculate matio and set Secondcr, Floes

Controllier Computer Records ond Alarm

Secondary Flow

016639



Ficld Located Pump with Panel Mounted
Stop-Stort Switch and Running Light

SAML

<L)

Field Located Moto. w."h Fone’ Mounted
Srag=Start Switch and ~ii—eier

Electric Switch Actuated Volve

016640
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i

input Sigval to Computer. No Bor on
Symbei, but it is understood that Com:ute
is in tac Cor trol Room.

€

Input Signal to Computer. Recr~ded by
Computer on typewriter.

%, -
R

RA

lnput Signal to Computer. Recorded by
Computer on typewriter, and Alarm
Scanncd by Computer.

&

Input Signal to Computer. Recorded by
Computer on typewriter, Alarm Scanned by
Computer, and Control Signal generated by
Computer for Cascade Set or Direct Digitai
Control.

(Vv l»
\4 .
H
Vibration Sensing Element

g

[
(R o ]

Shaft Position Element
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Aprdl 221, 10T
APPEND: X H

CABLING_ SPECIFICATI NS FOF_ELECTRONIC
INSTRUMENTATION WI H_COMPUT:R INSTALLATIONS

Purpose: This specificaticr. is deuigned to establish & cieniurd
conatruction .t imstrun.--sition cabling to be us>2 na this

oroject.

LN

Definitions: The tollowing definitiona will serve as a means of readily
identifying types and service of cabling.

Class I: Single circuit cables <

]
Class T1: Multi-circuit cables

Type 1: ~ ~ Analog signals, nilliamp or millivolt levels
- Digital signals, d.c. milliamp levels

Type 2: Resistance element (RTD)

Type 3: Thermocouples

Type 4:° 115VAC power to solenoid valves, motor starters, etc.
Type Suffix-A: - Armored construction; does not require conduit

or tray systems for mechanical prctection in
Division II locations.
Type SuffixﬁB: No mechanica?® protection; regquires conduit or

tray systems for mechanical support and protection.

016642



Apsendix H
Sheet. 2 of o

Class I, Type ‘=a pril 21, 1967

Conductors: 1o gnug2 7-strand copper

Primary “nsuiation. 15 mils nominal 3C>C VT or high density polye‘nyrlone

Number o7 “ondr.ctors per Group: 2, tu.rled

Colo- Cod.: Black and white

{4 of Twist: 1-1/2" to 2-1/2"

Shinld- 1005 ~overage 1 mil aluminmum x ! il mylar tape with 18 gauge "
7 sir+nd copper drain wire.

Innsr Jacket 20 mils nominal 80°C PVC

Armor: Multi;'e strands of served 24 gauge soft snnealed steel wire,
90% nominal coverage.

Overall Jacket: 30 mils black 80°C PVC

Delron Part Number 1853-686 or approved equal.

Class I, Type 1-B
Conductors: 16 gauge 7-strand copper

Primary Insulation: 15 mils nominal 90°C PVC or high density polyethylene
Mumber of Conductors per Group: 2, twisted
Color Code: Black and vhite B
Lay of Twist: 1-1/2" to 2-1/2"
Shield: 100% coverage 1 mil aluminum x 1 mil mylar tape with 18 gauge
7 strand copper drain wire.
Overall Jacket: 30 mils black 80°C PVC
Dekaon Part Numher.1852-686 or approved eqdal.

Class i,ﬁTyoe 2-A

Conductors: 16 gauge 7-strand copper

Primery Insrliiton: 15 mils nominal 9 PVC or high-density polyethyl.ne

Nur.ber of Conductors per group: 3. twisted N

“olor Code: Black, white and gree..

Lay of Twist: 1-1/2" to 2-1/2"

Guparntor: 2 mil mylar tape

Trner Jacket: 20 mils nominal 8CeC PVC

Aroor: Multiple strands of servei 24 gauge soft anneasled wire - 3U< nominal
coverage. .

Overall Jactets 30 mils nominal black 80°C PVC

Dekorun Part Number 1863-686 or approved equal.
016643



A pendix 4
Jaeet 3 of 6

Class I. T ny Aprie 21, 1967
Conductors: 15 gruge 7-strand copper

Primary Tasulat.on. 15 mils nominal 3C>C V¢ or high density polyeth-lene

Number »" Condrctors per Group: 3, twaiied ~

Color Cod-. Black, white and grwao )

Iar of Twivt: 1-1/2" to 2-1/2"

Seap.:ritor: <& mil mylar tape

Overall Tecxet: 30 mils nominal 80°C PVC

Dakoron, Part Numher 1862-686 or approved equal.

Class I, Type 3-A

Conductors: 16 gauge solid alloy wire matched and calibrated to ISA
specifications (RP1 - 1.3)

Primary Insulation: 15 mils 105°C PVC

Number of Conductors per Group: 2, twisted

Color Code: ISA color code

Lay of Twist: 1-1/2" to 2-1/2" *
Shield: 1 mil aluminum x 1 mil mylar tape and an 18 gauge solid copper
drain wire.

Inner Jacket: 20 mils nominal 105°C PVC .

Armor: Multiple strands of served 2/ gauge soft annealed steel wire, 90%
nominal coverages.

Overall Jacket: 30 mils 105¢C PVC, ISA color coded.

Dekoron Part Number 1803-656 (typical) or aﬁ}roved equal.

Class I, Type 3-B

Conductors: 16 gauge solid alloy wire matched and calibrated to ISA
specifications (RP1 - 1.3)

Primary Insuiation: 15 mils 105°C PV

Nuamber u. Sunductors per Group: 2, twisted

Color (loce: ISA color code

Lay of Tuist: 1-1/2" to 2-1/2"

Shisid: 1 mil aluminum x 1 mil mylar tape and an 18 gauge solid ccpmer draln
wvire.

Overall Jacket: 30 mils 105°C PVC, I3A color code

Dex~rorn Parl number 1802-656 (typical} or approved equal. 016644



Appendir &
Sheat & I e

Class 1, Type 4-A - AL 2., 1967
Conducte. st 16 gauge 7-st.,and copper .
Primary inculation: 15 mils nominal 90°C YVC or high density polyeihj'ene
Number of C=nZuctors per Group: 2, twiried
Color C.uo: Black and white
Lry of Talst: 1-1/2" to 2-1/2"
Shield: 00K ~ovarsge 1 mil aluminum > L mil mylar tape w‘th 18 gante
' 7-8t:~v:1 copper drain wire. -
Inner Jacket: 20 mils nominal 80°C PVC
Armor Multiple strands of served 2/ gauge sofi anucaled steel wire, SG°
. nominal coverage.
Overall Jacket: 30 mils black 80°C PVC
Dekoron or approved equal. )

]
class I, Type 4-B

conductors: 16 gauge 7-strand copper .

Primary Insulation: 15 mils nominal 90°C PVC or high density polyethylene

Mumber of Conductors per Group: 2, twisted

Color Code: Black and white

Lay of Twist: 1-1/2" to 2-1/2"

Shisld: 100% coverage 1 mil aluminum x 1 mil mylar tape with 18 gauge
T-strand copper drain wvire.

Overall Jacket: 30 mils black 80°C PVC

Dekoron or approved equal.

Class 11, Tyoe 1-B

Conductors: 20 gauge 7-strand copper

Primary Insulntion: 15 mils 90°C PVC or high-density polyethylene

Number of Conductors per Group: 2, twistod

Color Code: Black and white - "
Pair identification: Each pair ..uzx’.c:ed
Lay of Tuist: 1-1/2" to 2-1/2"

Overall S:+=14: 100f coverage 2-3 3il aluminum - mylar tare wlth 20 gauge

016645

‘/~steand copper drain wire.
Ove nll Jncket: Black 80°C PVC, 6 ztls nominai .
Communication ﬁ;éﬁ To be included in eddition to speci’!ci number of pairs.
Number of Conductors: As per iriividua: specifications. =r.*he- 12 pair or 24 pair.
Pakoron Part Mumber 1870-C1280 (typ!cal) or approved equsl.



Arpeuiia
Shert 5 of ©
A4l 71, 1967

Clnaa IT, Typn -~B 7

Conductors: 20 gauge 7T=-s-vand copper .

Primary Insu*azior. 15 mils nominal 97°C FVC or high density polyvthylers

sumber of Conduuto}a per Group: 3, tuwlstcl

Color Code: F'ack, white and green

Groupy Ide..cification: Each gro.o mmbared

e oof Twiots 1-1/2" to 2-1/2°

Sepcrutor: < mils mylar tape _ _

Overall J~-kat: Black 80°C PVC, 65 mils nominal thickness

Communication Pair: To be included in addition to groups specified.

Number of Cou~vctors: 12 groups of 3 conductors per cable.

Dekoron Part Number 1880-01280 or approved equal

Class 11, Type 3}-B .
Conductors: 20 gauge solid alloy wire matched and calibrated to ISA

specifications (RP1 - 1.3)

Primary Insulation: 15 mils nominal 105¢C PVC

Number of Conductors per Group: 2, twisted .

Color Code: ISA color code

Pair Identification: Each pair numbered

Lay of Twist: 1-1/2" to 2-1/2"

Shield Ench Pair: 1008 coverage 1 mil alumimum x 1 mil mylar tape with a
22 gauge solid copper drain wire, with separate overvrap of 2 mil mylar.

Overall Shield: 100% coverage 2-3 mil aluminmum - mylar tape with a 20 gauge
solid copper drain wvire. N

Overall Jacket: B80~C PVC - ISA color code, 65 mils nominal thickness

Communication Pair: To be included (copper)

Number of Conductors: 12 pairs per cable

Dekoron Part Nuwber 1824-01230 (typica'} or approved equal

fPlase i1, Tipe 4-B

Condu:tors: 16 gauge 7-strand copps-

Frimary Insulation: 15 mils nominal 90T sVC or high density polrethylene
Number of Conductors per Group: 2, twisted

Coicr Code: Black and white

Lay of Twist: 1-1/2" to 2-1/2"

016646



Ap.anaix «
Sraet 6 of A

April 21, 17o7
Clams I, Type 4-B (cont'd.)

Shield: 100% noverage 1 mfl aluminum x 1 adl mylar taps with 18 gauze
7ustf1nd ecpper drain wire. :

Overall Jacket: 50 mile *l=ck 80°C PVC

Number c¢Z Cooductors: < pair

016647



Sneet 1 of 1

A 21, .96
AFPEN:-TX J pril 21, 367

WIRE NUMBERIh JETD .

Assume tLat & va~ic Loop Item Number has Lezn assigned, 1.c.., ~219C. Taz

following list the wiring meiaod to be used.
2190:M Measurement si;r.. (i.e., 10-50 ma)
~19C-M
2137+v Controller outwut -ignal .
219¢-Y
219C+SP Coantroller cascade sct-p>int signal
219C-SP :
219C+AI Computer analog input signal
219C-AT1 .
219C+DI’ Computer digital input signal
219C-DI
219C+A0 Computer analog output signal
219C-A0 (except when connected to analog controller
set-point)
219C+Do Computer digital output signal
219C-D0

For those items that are not covered by the above list, the following will crply:
(a) 115VAC leads to solenoid valve: The ieads will be tagged with the
solenoid valve Item No., i.e. L13a-1+ (Hot)
Li3a-2-(Meut.)

(b) Misc. signals from field such These leads shall be identified with

as flow switches, pressure the Item Number of the field device,
switches, float type switches, + and - .
_ete.:

(c) Misc. items such as signal leads frop pansl mounted switches or
pushbuttons to motor starters shall be identified with the panel
instrument item numter + and - .

016648



Sheec 1 41 4

April 41, 1967
APPENCTX K

WIRE MARNING METHOD

All vires and :ubles, except those prc-jded as part of the pre-wirsd :oniole

by t\s coudcle vendor, will be tugyei 1ith vre-printed markers such ar cipplied by
Lova-Mark, lL.i. A sch<dule, similar to tnat prepared for panel name toys,

shall %c mapared and issued for preparation of the wire markers. This ‘

schedule vill show the wire 0.D. in addition to the required lettering.

- The pre-printed markers will be supplied by Dura-Mark or an approved equal.

’ DORA-MARK, INC.
2 Secatogs Avenue
Port Washington, New York

016649



AFPENDIX L

INSTRUMENT EIT7ATRICA¢, CONNECTION BOXES

12 pair
12 pair
12 pair
2, pair

Tusrmocouple Junction Box
RTD's Juncilon Box
Instrument Junction Box

Instrument Junction Box

016650
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