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Tag number Descripﬁon N T Input cal. Output cal. ! o Notes 7
~_FE42 | Venturitube 0-1500 SCFM | 0-100 "WC N
FT42 | Suction flow transmitter 0-100 "WC 4-20 mA
FY 42a __Square root extractor 4-20 mA 4-20 mA
FY 42b Current-to-pressure converter 7_4_-_20 mA 3-15PSI )
Fv42  Anti-surge control vaive 3-15 PSI 100%-0% Air-to-close
__PDT42 | Differential pressure transmitter 0-200 Pg__ | 204 mA | __Reverse action
CF IC 42 Anti-surge contraller 4 420mA | 4-20mA y

oled gl Alhil > 45 Sl iugo  poled P&ID i 59 0 230l JS& 5 45 GoSilon
Mblige pad S 9 RS S ptnennil 5 95 Jold dug py L 23 o5 PLES 1) 39 00 0315
gy danil i ) p5iS a5 JUSamw 5909 Jl S0 3bbigo s pwgssanil 5 93 Jold anT 8 Sl
Yo B F S Sl G 5 42D pangy aanl 5 9 S 0 Car o 1) 9l ptaeomil 33 Jianw 422
@8l PSS 13 (SBILS JSE 2 a8 g0 J1a PSI 1O BV Lis JUSw @ 1) pol o

2l o SVLas plovil (gl (Aldbgs o Sadlae 7 b ol jugas SO by
Jlao i Gl g e S5k (Guzhs)o i b gl p1SLs )3 & 358 4oy
231> Slules ojled olpen 4 (oo e b 253,500 Juate LOT 4 s opf 6 oSl
23 Omej i £ 9 9l dasiiio olriil 4m b led WBpaw Sy (b5 2 lod g 0
s Sy QWi I (g i O 4 oS 1 e a9d g0 030 Olts gl o1, 8L
o g O ©p38 9 Oloyd Jlae 4di Ol b b sz Sled 3230 Lol

9 3090 olad Joldb 45 239 amiuo (slasis 9 ladiii o 5 JelS Og) (el abl




7l » G233 )1 gl SlaP s 9 SRS AR o0 5y Juad

ﬂ

o 1l 3 2ld sl o2t 48,8 B 4> P&ID 9 PFD (sladiis 5> € siblge i)
9 Ol GrSIE Joo o £95 WBpaw S5y Sl 2l 38 B 4 Ol
w55 s (S yaaniS Lol §315 (3301 47 33,5 )55 Ahii 3 g S35 sladliso 5
4{,)&)‘)MOW'HK’@H%;M))ﬁ)}Q&J%C)L‘M' ol 45 2l e
S 3,Sdoe U oauls aad 45 s Jls Olgis 4 S 0SS S @ (Sl 4
pLSUS J3 0xd S5 )15 g, jleslaiwl b Olgs g oS S 4 dwled s 1) S joms]
6 O3 o O b 5015l 5yt Jla Olgic 4 3,5 pirousl i a4 pla31 9!
(SI2S 4z yiuo b S} 4 45 3,5 Sz Cawbige 2l gl 100 U e gl gL
52955 13 JUiSaw 4 b Uolas g (s L5 4z gl O+ Glp 9 S 4z gal V- phe
Oyl pialS 3 Cons SIS gaS 28l 0325 )53 SIS gy ST o 3,8 ga S5 a5

B-XVAPE VI IW
JUS 3 Gl R0 g 3)Sdes g4 g0 031 u&u\u Wyl 4 s S ‘5‘)3.1: Ole bl
3,Sdac 4 305 3979 Gul b YL 4 9y S OBy dlpen 4 4z Sy Olol ya Sle
direct-) puiiuno 3 Sdos b Oljugas ,S5bles (NDIL 4 9) Oy 203 oimles 1) jagees
63929 S il b 95 JiSaw BOT 1> & Jl3een im Ablga (acting
(reverse-acting)_wgSzo 3 ,Sdoc U Ol jugaws )bl (1) oml 4 9y Ol b o0 il 8l

e SEIS (6399 JiSms Sl il b (295 S LOT 3 45 (Flinea (fs 20l g0

* 0-200 PSID

S gl suemil )i 5 Cowl Clbio ol Sl Gul @ 90 Oy Vb JS& 45 Jle Olgie 4

9 o JLid 43 g por Sl ity wil> ol oo Vo (29,5 Canl i il Lol 23




G893 il (gt g po ¥y

m
3> JUSw Jieonsl i o295 3,05 ),5 200 PSI = 395 ooy Sl s YLid 45 LKn
2ilge ol (ko ¥ iy by

- Functional diagrams (£-14

S St falos obhiie 4 39dge 3k OT I b (6 i Olgic b oS 6,505 ol
Casian 4> 4l jl 95 (pl .39, 00 )G manual loaders 4 rate limiters s PID sisle
25 o0 IS 2liil 330 4989 @ (S (Slas B pianl (§jlwiiune Jsbiie 4 3 G Sulsi
Slr sl o Wllg) o age SISl 09 (595 23S po3 5 Ghales sl oS0 ol
9 o )5 0935 .3 15 0 S5 a5kl 390 HAES paanas S > Olelbl Jsls pgo | jEles
S SlisS @ adlge pulby 4 Vol ) IS Gilbe p1,ELS £33 cpl 4 Slelbl ol
JAS gl pais 9 i oYU Cuomd U3 W ptiouil 5 2l s (§ a5 0 j135) Ol jugns
PLSLS Gl @ly 43 3,65 g0 JB pLSLS ub 1> aie pw iz slasgise b ud silo
.tg)iigh.gﬁ»;wﬁbl)d)usrx.wp 23 0 3litul o 5931

(FT)old jiromil 5 p1,SL> 0l 15> 283 00 2ules |) Functional PISLS digei SO ) JSB
Ologkiss £33 Gull 1 )5S 5 4ibl> ) PID )5S 4 53T )8 padtin JiSmw Jbuo | disliy
(FCVIOL 2 JpiiS ped S & Uil gles puaic 4 U Sy Caos 1) pj) O pgians

<3 39, g0 Canw]

Flow transmitter

PID controller

Y
FCV Flow control valve

I 43,8 06U ol 45 39 0 42i€ jus SAMA pl,SL> Functional ol S5 4 45 594 495

.25l o0 Scientific Apparatus Makers Association & e




g4 Gl PloP s 9 LS AE o0 il Juad

a5 Cascade g95 JpuiS (Sl Giulod $l 1 d9d g0 22000 0 JS3 )3 & GSlon
SUS Jl 3s5 28 o Jor sSa3 JuS Cuglyy S Olgie 4 S Sy (25 OT 0
' .33 S g0 3lizwl Functional

Level Flow transmitter
transmitter

N IA

PID controller

Y
FCV Flow control valve

S B BTl 3 39790 SO Shuled ssbin 4 o151 (pl | Olyige ried
b3nlio pL,SL3 ol 15 ) Slogil 9 s UGS 0920 Ol e Jlis Olgis 4 232 000
1) OSel ol 4 (A) w3 pubi Sl b Sk 93 9 (T) Jil Sply Sy g Jlio 3 03,8
9 NS oabilS a3 g 4 1) 575 Slbiie 9 TS Siitlyy Caw b 330 g3l

)15 3929 383 J1)8 gwd 9 Silogil 3o 3 |) plasw Guizred

Flow transmitter

PID controller

m Fldw control valve




G395/l panass g2 yo rsr

—

—

Sbles A 9 D P siile 398 00 0313 Jiuled JS& abizus siS oly J51s <5 w2la el )b
s Sl S T 9 A 33l siwd $Jg) JSS 4 Sl 9 Swilegsl sl
by pgi b pSLs (pl 13 33,5 whS Jglyl Bug Cawbge 45 sl e
Sl oy b3 g il oy Cuinlyy Caw sauT b suine siile ST sladlim
Cailyy Cuw 0998 sl Jobie 4 0 B pELS (pl 43 3Bl s LS
(FT)gld jiomil 5 jl 02lizal U b (A)39 oabiss po)I5 bungs Cuialgy Caw (S5 2bl g0

(S1p2 S ol abos 132 LT 30550541 Sl3s oo (slapl S j1 g5 3izr b onig] b
sl 4«5 (Temperature Transmitter)TT il BAS (G oSy jl i2i0 Ol jagas S bod
2 1 33l g0 ISA 5.1 31500l Guli s U3las ¢yal 3 g0 030kasl Canl Lo yiaomail 5
Sy 31 S5 0l 33,5 (g0 iy p5 Adly g jugas O Sy €5 K8y K5 Sy ivio jupans
S ol (o) 2 )bl S5k 332 5 g 3,515 )0l U0 39 g0 JuSA5 Slael 9 >
L) Olelbl ol FC-135 G5 U (5520 Jlo Glgie 41 .3)15 polais! oT & 55 3 50 jugeds
1285 g0 bo

(Flow Controller)sld ) S : jugoni g9 :FC

135 :o8) o ot

23 12-FC-135 Jle Olgie 4 2db Sglite Oljugas 380 kel 2970 Sl (S il
2 2l 0 D9l )ledh Sl e das 9 aols o jled by sl Sas 2BNAS el i
3090 Pyl (pl S 3uS Yo ,8 Ul 1Y sy s 438 )18 11D o leds o) (5l ol M S
322 6 A By po ) Cansloign 85 iy 585 (5l el iy 3l FC LS iz Jalds i
12-FC-135A, 12-FC-135B, 12-FC-135C :Jle Olgic 45 3, vliel S5 o Jl

353 )l S )3 03lizl 3 90 LSS (SIS pL sgm (Y-10

G $pell € Gl ol o) S s 48,5 U5 gmio jua b @IS PL sl
0391 S SIS PU sline sielily ol 09 305 839 85 39b g0 gum b 9 UpiS g) haangs
slr Jle Olgie 4 38l )55 bl puo b 9 UiS paie jupes digby Mz e
3 o155 (50 03Ukl FC 13,15 41,8 316 (5 5551331 & bigspo o) 13 45 1S (S, (5138 o




7o G331l Jle>diis 9 LS4l ieb il Juad

owles LC L mbw SrSjlal gl 43 9 TC pb U Lod (5,501 Ol J3 J S (uon
2z 3383 00 Ghualed LT b 1) isoud] i b (o )5S D) S 03 i 5 (prod 44 3500 00
Gl s 335 g0 > b 9 JpS ) 45 (G il | 2l LS £95 I pirandl 5 o) S
by paiane gb 4 fisemil s ol 23z digdige pamel LT jirouil s (nl (plnlo
& 98 50 030l LC js 0gd ol yo d)8 18 S abb aadlss |) b (550l
39840 820l LV i 3,15 J1)8 gd (pal 5> 45 38L (6 ud 2ilgi g0 45 J )i (plgs paie
il osd opl 03 46,8 )18 Oljuess ol obod 45 Cusl e ol 4 s 138 pL gl (golos
L boT S5 gl By ol wbis 35S g0 SaS b (50501351 41 gy o 32219 44 45 Ll

2Bl s
S NSl 4 bgspo S5 plulid B9y Olgie 4 9 239 ISA 5 )lsilinl Glho 45 Sg >
J9az ol J3 il Camd 1 J9az 03 3508 0 J1S polinul 390 Q8) SO o jaees
Jlo Olaie 4 Cawl 55 390 jugai S LSS uitio S mesd Modifier Ggiw 38
Upby S Cawl pomnil i Sy oo d9d o0 GIISPL PT Sjgo 4 S5 &5 olKia
PDT & Jl> ,5 30 oxge v b a8 jl pakde dii o o e 5080l
303 0348 p 1) 3T 5 il dbi 95w JLES BURS] (5 S 0135l by 45 Cannl (5 sisomnnil )5
dindig 45 Cawl WS S TKC 45 Jl> o Gl b 8 SG TC 80 Jls Olgic

315 83ge o ) (rate-of-change)los Ol juass & 5 J puS




89l panass &z o Yry
Letter Variable Modifiler

Analytical {composition)
Burner or Combustion

User-defined
User-defined Differential
Voltage
Flow Ratio or Fraction
User-defined
Hand (manual)
Current
Power Scan
Time or Schedule Time rate-of-change
Level
User-defined Momentary

User-defined
User-defined
Pressure or Vacuum
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Quantity Time-Integral or Total
Radiation
Speed or Frequency Safety
Temperature
Multi-function
Vibration
Weight or Foree
Unclassified X-axis
Event, State, or Presence Y-axis
Position or Dimension Z-axis
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FRC - Flow Recorder Controller

LICA - Level Indicating Controller Alarm
PSHL - Pressure Switch High Low

TIT - Temperature Indicating Transmitter
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R Radiation Y
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A Analog AN
D Digital Jeous
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Line types (Y-1}-14

Instrument supply
or process connection

Process flow line (impulse line) Waveguide Undefined
——————— —_— e _jL_+
Pneumatic signai Pneumatic signal
(continuous) (discrete -- on/off) Capiliary tube Hydraulic signal
——H— - —t——+—
Electric signal . Electric signal
(continuous) (discrete -- on/off) Data link Data link
---------------- A SREEEL RS (system internal) (between systems)
(or) (or) -0 o—- —e *—
—H——t— —H—PH—
Mechanical link Radio link Sonic or other wave
® @® W A/ N e

nloiige Ol ) BOT g95 45ty 5 4385 bshs (595 48) IS0 B> ) Josz 4

:L:.unl DJJ'J )S‘)

Ol 4005 50 &) HG 5 ksl e
AS |AIR SUPPLY 03520 (Slah b 4 ¢  Kilagis 40&
ES |ELECTRIC SUPPLY GO GG
GS |GAS SUPPLY (03,20 )38 A5
HS |HYDRAULIC SUPPLY (A oo 29y ) <K b A
NS |NITROGEN SUPPLY O39S b 45
S§ [STEAM SUPPLY Sow b wii]
WS (WATER SUPPLY T L wais
1A [INSTRUMENT AIR  @bo 3l 05,5 Sle
PA |PLANT AIR o ) 390 (Slan
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Process/Instrument line connections -1
Generic Threaded Socket welded
Flanged Heat/cool traced (direct) Welded
. R
. 1
i
1
I ‘ :
Instrument bubbles (-1
Main control panel Main control panel Auxiliary control panel  Auxiliary control pane!
Field mounted front-mounted rear-mounted front-mounted rear-mounted
S (O >, S
instruments
Shared / / / _____
instruments Q’ o (- i
Computer

function

O =4
- OO <

L3 )
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Process valve types (F-11-10
Valve
(generic) Globe valve Butterfly valve Ball valve
< D /| ——
I
Characterized
Gate valve - Saunders valve Plug valve ball valve
I e
Il '
Pneumatic pinch valve b-¥¥-10
Diaphragm valve Angle vaive  Three-way valve
Pressure regulator
Pressure relief
Check valve or safety valve
(generic)
_— Ball check valve

NG

P S
9

Valve status: N N

Open Closed

{may pass fluid} (biocks furd flow)




w/ hand jack

FAQ G331l (Slg il 9 AS Al 108 jily Juab
Valve actuator types F-1-10
Diaphragm Electric motor Solenoid Piston
S
Electric motor
Diaphragm w/ hand jack

Electro-hydraulic

Hand (manual) &l
Piston
_ Diaphragm "~ w/ positioner

w/ positioner

K-

Valve failure mode (Y-11-18
Fail open Fail closed
(or) Ei?](or)Eiz'
FO FC
Fail locked Fail ind’eterminate
(or) _D% ‘ 9
FL | _Dq_
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Fail last/drift open Fail last/drift closed
i i (or) i ' | (or) i
FL/DO FL/DC
'Liquid level measurement devices (A-V-%0
Bubbler (dip tube) Capacitive Tape-and-float
@
&
N _ \
(vessel) {vessel) {vessel)
Hydrostatic Hydrostatic (w/ seals) Displacer
(vessel) (vessel) >< (vessel) E.D
Radar (guided)  Radar (hon-contact) Ultrasonic Laser
Radar 2 Radar 2 us 2 Laser
/’_\ /’\
(vessel} (vessel) (vessel} (vessef)
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Flow measurement devices (flowing left-to-right) (R-1)-10
Orifice plate Pitot tube Averging pitot tubes
(or)
Il | é
M| M|
Flume Weir Turbine Target
T | ‘
Positive displacement Vortex Coriolis

' Q Rotameter Q

_@ %
Ultrasonic Magnetic Wedge V-cone
~ N M \/ — I-Q —
Flow nozzle Venturi

45
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M

L

Conveyor belt

O

O

Process equipment

Fay

(Ye=-11-10

heat exchanger

Pressure vessels Centrifugal Positive-displacement
N pump pump
O = JAh
—
Dual-stage Rotary
Single-stage reciprocating screw Motor-driven fan
reciprocating compressor compressor
compressor Q &- C\ f)__
M |
O 2 I O O
a)':?:ltcc)ro-%r;a\:'ggsor Turbogenerator Turbocompressor
M G [°~/ ﬁ
Mixer Shell-and-tube Jacketed vessel

P—
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Functional diagram symbols (4-14-10
PID controllers Pi controller D-PIl controller PD-I controller

A N A D P[D
pl1|D KJ%"Pi JAN AN

P|I I
_ Characterized
Manual adjust Manual transfer Control valve control valve
& b
Automatic Manual Control valve o
function function w/ positioner Indicator -
S =

Transmitter Timedelay  gymmer Square root Characterizer
O t )) v fx)

Analog (variable) signal Discrete (on/off) signal
-  ceemeeccacmmce—————— >
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FAF

Fuse
(600 V or less)

1‘

Disconnect

;
I
I

Lightning
arrestor

nw
oE

Transformer

Rectifier

Single-line electrical diagram symbols

Fuse
(> 600 V)

$

Overload
heater

1
T

Contactor

Transformer
(alternate symbol)

Inverter

I)

Circuit breaker
(600 V or less)

Draw-out
circuit breaker

(600 V or less)

S

Generator

T

Variable
transformer

SCR

T

DC motor drive

OY-1-%o

Circuit breaker
(> 600 V)

2

Y

Draw-out
circuit breaker

(> 600 V)

O

Motor

el

Variable
transformer
(alternate symbol)

VFD

AC motor drive
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INSTRUMENT AND PROCESS EQUIPMENT SYMBOLS AY¥-1-10
Voltmeter Ammeter Wattmeter Frequency meter
I
CINC
Phase meter VAR meter Lamp Kilowatt-hour meter
l
kvarh ; : a]\)
KiloVAR-hour meter Current Potential Synchronization
transformer  transformer meter
Fluid power diagram symbols (F-¥4-10
Hydraulic pump Hydraulic pump Hydraulic rﬁotor ' Hydraulic motor

(fixed displacement)  (variable displacement) (fixed displacement) (variable displacement)

O A O

Air compressor Air compressor Air motor Air motor
{fixed displacement)  (variable displacement) (fixed displacement)  (variable displacement)

o g 0 ¢

Cylinder, single-acting
(ram) Cylinder, double-acting Cylinder, differential

 m—
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A lator Filter
Electric motor Combustion engine eeumuia e
Fixed restriction, Variable restriction Fixed restriction,
laminar flow laminar flow inviscid flow
— Check valve
e \/
NSTRUMENT AND PROCESS EQUIPMENT SYMBOLS (Yo-11-10
Fluid heater Fluid cooler Open reservoir Closed reservoir

I S S =

Various spool valve "box" symbols

L 4 A 41 )< A \ <4
*—y
T Y TT I T ﬂ

Hand pump Solenoid Pressure Lever
actuator actuator actuator
VA ]
Roller Button Return
actuator actuator spring
om — MW
Pressure relief Pressure regulator Hydraulic line
(shunt regulator) (series) - >
H |
I 1
Ty WA 1y W Pneumatic line
| \ D>




