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PURPOSE

The ;x:rp°£i‘ of this report is to prov'ik* ' system of symbols and identifient oas 
Ui the process instrumentation rn flow diagrams. 7ne report will estr.^n* h
a un.Ui; n» system to he followed by U'.c various project groups working or. different 
part< r.*a project.

SCOPc

Titis report is intended to be complete enough to satisfactorily define ar.u 'dentify 
the instrumentation systems necessary for control of the process and to outline 
process data for auxiliary functions such as data reduction and computer cor.-futa- 
tions. At the same time it is intended to be simplified enough to expedite prepara­
tion of now diagrams and Instrumentation performance data.

This schematic presentation does not attempt to detail the specific items or methods 
of installation'of a complete process control loop. Such a detailed drawing will 
appear on the instrumentation specifications and drawings.

ACKNOWLEDGMENT

The nomenclature and symbols used in this report are generally in agreement with 
the instrument Society of America RP 5.1 Tentative Recommended Practice, 
Instrumentation Flow Plan Symbols, dated 1949.
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BASIC SYMBOLS

A!! connectic", :ns*;vment symbols. Inclu>.» 
instrument p.or.ess p'ping, instrument air lines, 
instrument electrica*. leads, ond instrument 
capillar/ rub '*:).

Locally Panel
Mounted Mounted

O ■ ©
Basic Symbol for Instrument 
with single service

I

Locally Panel
Mounted Mounted

Basic Symbol for Instrument 
with two services

Upper half of circle 
contains letters to 
identify Instrument 
System application

Lower half of circle 
contains numerals 
and/or letters to 
identify the Instrument 
System Item Number

Identify Instruren' 
System applicat ion 
o' both se vices ir. 
upper hoif of c‘“de

016632

Aisign only one 
Instrument System 
Item Number in 
bottom half of circle

3



I

BASIC -;y.V»9CIS - eonrd

- a 1

-------w --------
.

Oicohram Electrically Piston
Control '^olv.i Operated Valve Operated Valve

(Solenoid or Motor) (Hydraulic or Pneumatic)

• -fr-S-
T

3-Wuy Body 
for any V alve

Thermometer 
Test Well

Auxiliary Functions: Indicating type of control.
“ESS* - Connect to Emergency Inst. Shutdown Hdr. "PSS" - Connect to 
Planned Shutdown Hdr. "OR" - Overide.

Instrument System 
rioting the action. Show 

r/pu action alonn with it».-,t 
number and dirocr;onn* 
arrow.

Instrument System 
Being acted upon. Show 
type action along with 
number and directio ici

i

016633

NOl£: A brief explanatory notation rrvy be added alongside o symbol if considered necessary
to clarify the function or purpore of on item.

r*?ij transmitters not shown on tn# Flow Diagram Symbols are understood *c be locally 
mounted.
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Rotameter r* displacement 
“In Line" How Meter

Flow Element
Not connected to ii'Mi.-tnt

i

t

I

2-pen Recorder of Flow and 
Press'Recorded on same 
instrument and connected to 
sniue orifice

2-pen Recorder, Pressure Recorded 
Controlled and fir*. rec''~*ea end 
alarmed

016634



r.cuure Recorder Pressure Controller - SUn .



2-pcn Recorder, separate 
variables recorded on same 
instrument I

»

Two separate instruments connected 
to same orifice

\

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

Computer Records Flow,
Flaw Is Temperature Compensated

I
7
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Pressure Indicating Controller, 
Resetting Flow Recording Controller

-.•-.I.:.of• i .C. cordin . and Controlling
t mounted computer-manual

•t.:ti .
(L i.-« i-f coniiol through a panel
iiiuu«>‘‘nt cumpo>i -manual station)

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

Side Temperature Resrtt:rk; Ci-'umn 
Differentiul Confrollci, w,ini, nimpi’tiji 
to set secondary controller, computer leconi* 
column diffi-.rntiol.

016638
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Mor.i’a. Controlled Pressure Indicator, with Cooputer inpwt 
to be logged on typewriter

10



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

Field Located Moto. w'th Pone^ Mounted 
Sjr*0“Stort Switch and euv.^«>er

016640

n



(■rc. \

«*
input Sigvil to Computer. No Baron 
Symbr.i, bi>» it is understood that Corr.: jtei 
It <n 'nc Coi trot Room.

Input Signal to Computer. 
Computer on typewriter.

Recorded by

Input Signal to Computer. Recorded by 
Computer on typewriter, and Alarm 
Scanned 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 Digital 
Control.

T
(Cn

i
Vibration Sensing Element Shaft Position Element

016641
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CABLING SPECIFICATIONS POP ELECTRONIC 
INSTRUMENTATION WITH CCMPJTER INSTALLATIONS

Purpose: This specification is dejigned to establish a et“n“iurd
construction instruct.-r-*tion cabling to be used nn this
oroject.

*

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

Class I: Single circuit cables «-
%

Class II: Multi-circuit cables

Type 1:

Type 2: 
Type 3: 
Type 4: 

Type Suffix-A:

Type Suffix-B:

Analog signals, milliamp or millivolt levels 
Digital signals, d.c. milliamp levels 
Resistance element (RTD)
Thermocouples
115VAC power to solenoid valves, motor starters, etc. 

-Armored construction; does not require conduit 
or tray systems for mechanical protection in 
Division II locations.
No mechanical protection; requires conduit or 
tray systems for mechanical support and protection.

016642



Apyendix H 
Sheet 2 of o
April 21, 1967

Class I. TTPf '-A

Conductors: lo gauge 7-strand copper
Primary Tn«ruiatiori. 15 alls nominal K’C PTC or high density polyetn/lone 
Number of Conductors per Group: 2, tw*cted
Colo.* Cod_: Black and white
:V of Twitft: 1-2/2" to 2-1/2"
Shield- 100* '■overage 1 ail aluminum x ’ tU mylar tape with 18 gauge 

7 s»t:'*»nd copper drain wire.
Inner Jacket 20 mils nominal 80°C PVC
Armor: Multi?'a strands of served 24 gauge soft annealed steel wire,

9056 nominal coverage.
Overall Jacket: 30 ails black 80°C PVC
Dekron Part Number 1853-686 or approved equal.

Class I. Type I-B
Conductors: 16 gauge 7-strand copper
Primary Insulation: 15 mils nominal 90°C PVC or high density polyethylene
Number of Conductors per Group: 2, twisted
Color Code: Black and white
Lay of Twist: 1-1/2" to 2-1/2"
Shield: 10Q6 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 Number.1852-686 or approved equal.

Class I■ Type 2-A
Conductors: 16 gauge 7-strand copper
Prim o’*;' Insi'l.’iL4on: 15 mils nominal 90"C PVC or high-density polyethylene
Nur.bet or Conductors per group: 3- twisted
Color code: Black, white and gree..
Lay of Twist: 1-1/2" to 2-1/2"
Separator: 2 mil mylar tape
Inner Jacket: 20 mils nominal 8C°C PVC
Armor: Multiple strands of served 24 gauge soft annealed wire - nominal

coverage.
Overall Jacket* 30 mils nominal black 80°C PVC 
Dekorun Part Number 1863-686 or approved equal.
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Appendix H 
oaeet 3 of 6
Aprix °-l, 1&5Class I. Type **-&

Conductors: IS g&uge 7-strand copper
^iinary Insulation. 15 nils non Inal 9C’C 770 or high density polye thflene 
Number nf Condr.ctors per Group: 3i twx'jued
Colo* Cod'. Black, white and gr*».v*
:-V oC Tulft: 1-1/2" to 2-1/2"
Sep.:tor: 2 mil mylar tape
Overal I Tn.scut: 30 mils nominal 80°C PVC
Oekoron, Part Number 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 24 gauge soft annealed steel wire, 90S

nominal coverage.
Overall Jacket: 30 mils 105°C PVC, ISA color coded.
Dekoron Part Number.1803-656 (typical) or approved equal.

Class I. Type 3-B
Conductors: 16 gauge solid alloy wire matched and calibrated to ISA

specifications (RP1 - 1.3)
Primary Insulation: 15 mils 105°C PVC
Number m Conductors per Group: 2, twisted
Color Gore: ISA color code
Lay ol Twist: 1-1/2" to 2-1/2"
Shisld: 1 mil aluminum x 1 mil mylar tape and an 18 gauge solid cc.pner drain

wire.
Cw'T/ill Jacket: 30 mils 10fi°C PVC, ISA color code
DeK^oi. Part limber 1802-656 (typical) or approved equal. 016644



Class I. Type 4-A 
Conductc. ” 16 gauge. 7-strand copper
Primary Insulations 15 nils nominal 90*0 PVC or high density polyethy>ene 
Number of Conductors per Croup: 2, tvisaed
Color C-^c'c: Black and white
Ley of Trfisl’ 1-1/2" to 2-1/2"
Shitilrt; lOOf. ne^er-ge 1 mil aluminum r I mil mylar tape v'th 18 gaujt 

7-ati*a.:d copper drain wire.
Inner Jacket: 20 mils nominal 80°C PVC
Armor Multiple strands of served 24 gauge soft anucaled steel wire, 90* 

nominal coverage.
Overall Jacket: 30 mils black 80°C PVC

*

Dekoron or approved equal.

Appendir E 
She it .» -f o 
A.ri.1 1967

Class I. Type 4-B
Conductors: 16 gauge 7-strand copper
Primary Insulation: 15 mils nominal 90°C PVC or high density polyethylene
Number of Conductors per Group: 2, twisted
Color Code: Black and white
Lay of Twist: 1-1/2" to 2-1/2"
Shield: 10Of, 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
Dekoron or approved equal.

Claes II. Type 1-B
Conductors: 20 gauge 7-strand copper
Primary Insulation: 15 mils 90°C PVC or high-density polyethylene
Number of* Conductors per Group: 2, twiersd
Color Code: Black and white
Pair identification: Each pair ..umLered
Lay o' Twist: 1-1/2" to 2-1/2"
Overall 100J coverage 2-3 sil aluminum - mylar tape with 20 gauge

7-strand copper drain wire.
Overall Jacket: Black 80nC PVC, 6:1 alls nominal ,
Communication Pair: To be included ir. eddition to speci7Jcd number of pairs.
Number of Conductors: As per individual specifications. tJ*he.' 12 pai1" or 24 pair.
Dekoron Part Number 1870—C1280 (typ.*cal) or approved equal.
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Shor C. 5 of O 
k\Ttl 21, 1967

Clnna II. Tyr'i 2-B
Conductors: 20 gauge 7-atr'%nd copper .
Primary InsuVstion. 15 nils nominal 9r'°C FTC or high density polyithylers
dumber of Conductors per Group: 3, tiri stci
Color Code: Flack, white and green

Group Ide..c.lfication: Each grcr.j nuutored
117 of Twlrf 1-1/2" to 2-1/2"
Sepc.ri.tor: 2 .tills mylar tape
Overall J'- lc.it: Black 80°C PVC, 65 mils nominal thickness

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

Numbpr of Collectors: 12 groups of 3 conductors per cable.
Dekoron Part Number 1880-01280 or approved equal

Claas II. Type J-B
Conductors: 20 gRuge 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 Each Pair: 10056 coverage 1 mil aluminum x 1 mil nylar tape with a

22 gauge solid copper drain wire, with separate overwrap of 2 mil mylar. 
Overall Shield: 1001 coverage 2-3 mil aluminum - mylar tape with a 20 gauge

solid copper drain wire.
Overall Jacket: 80°C PVC - ISA color code, 65 mils nominal thickness
Communication Pair: To be included (copper)
Number of Conductors: 12 pairs per cable
Dekoro" Part Number 1824-01230 (typical) or approved equal

(^lass
Conductsrs: 16 gauge 7-strand copps-
Frlmiry Insulation: 15 mils nominal 90° C r'-c or high density polyethylene
Number of Conductors per Group: 2, twisted
Color Code: Black and white
Liy of Twist: 1-1/2" to 2-1/2"

0^66*6



Appendix u 
•cv.<jet 6 of b 
April 21, lro7

Claea 17. Type Z.-B (cont’d.)
Shield: 100* coverage 1 ail aluainua x 1 all aylar tap* with 18 gsuj*

?*'e+.rux*. ctpper drain wire.

Overall Jscxet: 30 ails bl*cl 80°C P7C

Number cf Cco^uctora: 12 pair

*
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AFPENi TX -J
WIRE NUMBERIN' 10X2.0

Sneet 1 of 1 
April 21, :.o6j

Assuae ti.it a u«-ic Loop Item NPmber bas Leon assigned, i.e., -219C. lac 
following list the wiring me'i.nod to be used-

2190;M Measurement sij^.1. (i.e., 10-50 ma)
^19C-.V

219--*V Controller output r*gnal
219C-Y

219C+SP Controller cascade sc+-print signal
219C-SP

219C+AI Oomputer analog input signal
219C-AI

219C+DI Computer digital input signal
219C-DI’

219OA0 computer analog output signal
219C-A0 (except when connected to analog controller

set-point)

219C+DO Computer digital output signal
219C-DO

FOr those items that are not covered by the above list, the following will _>j-.ply:

(a) 115VAC leads to solenoid valve: The leads will be tagged with the
solenoid valve Item No., i.e. Li3A_i-t-

Ul3A-l-(Neut.1

(b) Misc. signals from field such 
as flow switches, pressure 
switches, float type switches, 
etc.:

Thgse leads shall be identified with 
the Item Number of the field devic-tr, 

+ and - .

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

WIRE MAKING METHOD

Sheec 1 ji x 

April iil, 196T

All vir%e and cables, except tboee prr>' /*ed as part of the pre-ulrad eonjole 

by Vi'a conarle vendor, will be tuggai with pre-printed markers such .v sjpplied by 

Uva-Mark, li--. a schedule, similar to that prepared for panel name tigs, 

shall be m. jpared and issued for preparation of the wire markers. This 

schedule will show the wire O.D. In addition to the required lettering.

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

DURA-MASK, INC.

2 Seoatoga Avenue 

Port Washington, New Tork

0166*9



AFPCDII L

INSTRUMENT ELS'! HICK CONNECTION BOXES

12 pair TL^naocoupla Junction Box

12 pair BID'S Junction Box

12 pair Instraaent Junction Box

24 pair Instrument Junction Box

016650



Marathon aarlas 100 
18 pot nf ► •mlnal h]o«k 
(4 raqutmd)

Hosa r:»t
with t^rmli a 1 straps 
Cat. No. \*TR 201*

Switch Craft. Thor* Jack 
Tap* #11 with cover 
fart No. 51?

S*SP»$ 44

Crwisa-Minds 
Cot. Uo. ZZZ 14) 
w*th Myers •Scru.Tlt
sr-i rittinc

Optional Dakmn 
Typo Iff )

3 eonduetor wit' a parr 
shlald and drain

Dakron Typw 1C- 
thraa conductor wl 
shlald and drair

KImM r.n wl>1 l/?“
♦ **. Drill l.V* 

Into l-o« *r»l Install 
(’ro*i#*‘ Hinds lraa*h«*r 
drain Cat.. n».. m:c r

CWPJUi MfTKS:
P Car* aha . * .*«-d »o

prevent rr.r.ndl- , of 
ahiol.l drain «,rr 

2) Trralnalf iri *ulicra to ua 
thoroughly trrsyrd with 
Corrosion Rat?*reh Consultant* 
CH.’r-.'f* rorrJSPn Inhibitor.

1? itondrilt *uat untrr onlv aides or 
t O^.f rrn of l-f <.

1-16(V*)#*0 eatl* 
1*1/2" eonuult to trmy •a

item flow

PREFIX lOUMAM
is*

IT.IP*^ . REVISION

UNION CARB.?* oC.-NONATION
OLEFINS OWISION

ENGINEERING OEFARTVIENT
SCUTN CHARLESTON. W. VA.

UNIT

016651
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<

■tiff? tovith •tr»p'

Sin*)* pairs hjr mwd 
Iron notion ('
Typo 1051 tftCh at 
ahlaid and drain)

cmcul- KCKKlt

Curt* shall h« <>a«d to prrvant 
mt'indlng t* aMsld drain wlra. 
T*ralmll at * apllcaa tn \m 
thoroughly *pi*ayad with Corrosion 
Hraaaron Con CSC 2-CoOurmalon ^ariMtor.
Conduit oust *n\.?r only sldaa or 
hotttm of boa.
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