GUIDE TO P&IDs

I.  PURPOSE OF P&IDs

A.

P&IDs are:
1. Process and Instrumentation Drawings.
2. The basis document for the design of all processes and facilities.
a) Ifitis NOT on the P&IDs then it is NOT part of the facilities process system.
3. Asingle document that coordinates and incorporates the design items needed

to carry over to the final design by the individual disciplines.

P&IDs and databases:

1. P&IDs are linked to a common database.

2. The database is populated at the same time the P&IDs are developed.

3. Mechanical, Electrical, Instrumentation, and Process information resides within
this document system.

4. Specialized reports can be generated from the database such as an instrument
index or PLC I/O list.

P&IDs show:

1. Allvalves, whether manual or controlled, independent of size.

2. Line sizes, designations, and materials.

3. Equipment characteristics such as pump type, flow rate, head, horsepower,
voltage, etc.

4. Electrical characteristics such as power source, starting mechanism, variable
frequency drive, vendor control panels, etc.

5. Instrumentation characteristics such as:

a) Range.

b)  Scale.

c)  Material compatibility.
d) Block and bleed valves.
e)  Analyzer requirements.
f) Power source.

g) Fieldbus.

h)  Hardwired needs.

i) PLC/10 requirements.
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ll. P&ID DRAWING FORMAT

A. General:

1. The structural level format groups the individual P&ID symbols in horizontal
bands, which represent separate physical areas, within the document.
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B. Field Band:

1. Reflects the process flow from left to right.
2. Depicted in the band:
a)  All components that are physically located in the field (piping, valves, equipment,
instruments, etc.).
b)  Equipment furnished with a vendor control panel.
c)  The function of this band is to show the process flow.
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C. Power Source Band:

1. This band reflects the power source for all powered devices in the field.
2. Power sources identified in this band and their associated control include:

a) MCGCs.

b)  VFDs.

c¢) Panelboards.

d) Circuit breakers.

e) Fuses.

f) Any other power devices located in an electrical room or control panel.
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D. PLCI/O Band:

1. Contains the PLC I/O devices as well as some logic used to describe the control
functions.
2. The symbol set and designations identify hardwired 1/O such as:
a) Discrete inputs (DI).
b)  Discrete outputs (DO).
c)  Analog inputs (Al).
d) Analog outputs (AO).
e)  Register connections for field bus connected devices.
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lll. P&ID Symbols and Abbreviations

A. General:

1. P&ID Symbols and Abbreviations can be found on general drawings 00GNO1 to
O0GNO4.

2. Supplemental equipment tagging instructions are found on general drawings
O0OGNO7 and OOGNOS.

B. Instrument Bubbles:

1. PLC Hardwire I/O Point.

@ INSTRUMENT TAG IDENTIFICATION LETTERS TABLE I

@ OPERATOR PILOT DEVICE LEGENDI

A
<z> 1/O TYPE DESIGNATIONS TABLE

I@ EQUIPMENT TAGGING TABLE I

1-TAG
2- LOOP NUMBER/ N

1 3= FUNCTION = | 1

ANALOG INPUT
ANALOG OUTPUT

bW

2 4- DESCRIPTION DI - DISCRETE INPUT
5 |5- LOCATION DO - DISCRETE QUTPUT
HSC - HIGH SPEED COUNTER INPUT
RTD - RTDINPUT

DESCRIPTION

PLC - PROGRAMABLE LOGIC
CONTROLLER NO.
VCP - VENDOR CONTROL PANEL NO.

2. PLCI/O Register (Fieldbus I/0).

<I> INSTRUMENT TAG IDENTIFICATION LETTERS TABLE I
a

<2> OPERATOR PILOT DEVICE LEGENDI

I@ EQUIPMENT TAGGING TABLE I

1-TAG
2- LOOP NUMBER += T

s _[BUSID
1 4 |3~ FUNCTION > ENET+# ETHERNET
4 - DESCRIPTION DEVNET-# DEVICENET
2 . 5- LOCATION FF-# FOUNDATION FIELDBUS|
MBVS+#  MODBUS +
PROF#  PROFIBUS

DESCRIPTION

PLC - PROGRAMABLE LOGIC
CONTROLLER NO.
VCP - VENDOR CONTROL PANEL NO.




GUIDE TO P&IDs

3. PLC Based Human Machine Interface (HMI).

<I> INSTRUMENT TAG IDENTIFICATION LETTERS TABLE

r 3

@ OPERATOR PILOT DEVICE LEGEND

@ EQUIPMENT TAGGING TABLE

1-TAG

2- LOOP NUMBER /

3- FUNCTION  s—l
4 - DESCRIPTION

5- LOCATION

ACTION
ALARM
NUM -
SP -
STATUS

NUMERIC
SET POINT

@ OPERATOR PILOT DEVICE LEGEND

/
HMI -
LCP -
PCM -
VCP -

@ INSTRUMENT TYPE DESIGNATIONS TABLE

HUMAN MACHINE INTERACE NO.
LOCAL CONTROL PANEL NO
PROCESS CONTROL MODULE NO.
VENDOR CONTROL PANEL NO.

4. Pilot Device Operator Interface.

<2> OPERATOR PILOT DEVICE LEGENDI

h

<i> EQUIPMENT TAGGING TABLE I

1-TAG
2- LOOP NUMBER

4 - DESCRIPTION
5- LOCATION

3= FUNCTION  se—

DESCRIPTIONYE | 00

LCP -
MCC -
PCM -
VCP -

LOCAL CONTROL PANEL NO.
MOTOR CONTROL CENTER NO.

PROCESS CONTROL MODULE NO.

VENDOR CONTROL PANEL NO.

AM - AUTO/MANUAL
FRLR - FIXED RATE/LEVEL RATE
HOA - HAND /OFFIAUTO
JOHC - JOG OPEN/HOLD/CLOSE
JOJC - JOG OPEN/JOG CLOSE
LH - LOW/HIGH
LOR - LOCAL/OFF/REMOTE
LOS - LOCKOUTSTOP
LS - LEAD/STANDBY
LSR - LOCAL/STOP/REMOTE
NOOT - NO OFFLINE/OFFLINE TRANSITION|
oc - OPEN/CLOSE
OLOL - ON LINE/OFF LINE

- OFF/ON
0SC - OPEN/STOP/CLOSE
RST - RESET
SAAM - SEMIAUTO/AUTO/MANUAL
SEL - SELECT
SP - STOP
SPD - SPEED
S§s - START/STOP
ST - START




GUIDE TO P&IDs

5. Power Device Primary Function: Operator Accessible.

CB - CIRCUIT BREAKER
DISC - DISCONNECT
FU - FUSE

A

@ EQUIPMENT TAGGING TABLE

1- TAG

2- LOOP NUMBER
+ |5~ FUNCTION s 7M1~ THERMAL MAGNETIC CIRCUIT

1 |4 [4- VOLTAGE/PHASE sy | BREAKER

5- LOCATION
2
5

2aVDC - 1P
120VAC - 1P
208VAC - 2P
208VAC - 3P
DISTRIBUTION PANEL NO. 240VAC - 3P

240VAC - 2P
480VAC - 3P
2400VAC - 3P
4160VAC - 3P

LOCAL CONTROL PANEL NO.
LIGHTING PANEL NO.

MOTOR CONTROL CENTER NO,
PROCESS CONTROL MODULE NO.
POWER PANEL NO.

VENDOR CONTROL PANEL NO.

6. Power Device Auxiliary Function: Operator Accessible.
IDISC - DISCONNECTI

/ @ EQUIPMENT TAGGING TABLE
1-TAG

2- LOOP NUMBER / N e

3- DESCRIPTION
1 4 |4- DESCRIPTION

> 5- DESCRIPTION DESCRIPTION
5
DESCRIPTION

w

>

7. Power Device Primary Function: Operator Inaccessible.

CB - CIRCUIT BREAKER
FU - FUSE

3

<?> EQUIPMENT TAGGING TABLE

VCP - MOTOR CIRCUIT PROTECTOR |
1-TAG SS - SOLID STATE CIRCUIT BREAKER
2- LOOP NUMBER TM - THERMAL MAGNETIC CIRCUIT
3 (3. FUNCTION s— BREAKER
|1 _1* |4- VOLTAGE/PHASE —
2 5- LOCATION \
5
L ——————————————
2avDC - 1P
120VAC - 1P
208VAC - 2P
208VAC - 3P
DP - DISTRIBUTION PANEL NO. g:gxig - gg
LCP - LOCAL CONTROL PANEL NO. e . ®
P - HTING PANEL NO. -
y LIGHTING PANEL NO 2400VAC - 3P

MCC - MOTOR CONTROL CENTER NO.
PCM - PROCESS CONTROL MODULE NO.
PP - POWER PANEL NO.

VCP o VENDOR CONTROL PANELNO.

4160VAC - 3P
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8.  Power Device Auxiliary Function: Operator Inaccessible.

AUX = AUNILIARY
INTERLOCK/CONTACT

CPT - CONTROL POWER
TRANSFORMER

DISC - DISCONNECT

OL - OVERLOAD RELAY

<3> EQUIPMENT TAGGING TABLE

1-TAG
2 - LOOP NUMBER / [oESCRIPTION]

3 - DESCRIPTION

3 >

1 4 |4 -DESCRIPTION

=== 5 - DESCRIPTION DESCRIPTION
5
DESCRIPTION

9. Instrument Primary Element.

<> INSTRUMENT TAG IDENTIFICATION LETTERS TABLEI

[3> ecupmenT TAGaiNG TasLE |

1-TAG
2- LOOP NUMBER / ‘lDESCRIPTIONl

3- FUNCTION >
4- FURNISHED BY
5- LOCATION

] 2w

AREA NO.
BUILDING NO.
ROOM NO.

@ FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER

10. Instrument/Control Element Primary Function: Operator Accessible.

<> INSTRUMENT TAG IDENTIFICATION LETTERS TABLEI

I@ EQUIPMENT TAGGING TABLE I

1- TAG

2. LOOP NUMBER & _[OESCRIPTION]

2 3- FUNCTION >
4- FURNISHED BY
5- DESCRIPTION

I<.‘> INSTRUMENT TYPE DESIGNATIONS TABLEI

@ FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER
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11. Instrument/Control Element Auxiliary Function: Operator Accessible.

@ INSTRUMENT TAG IDENTIFICATION LETTERS TABLE I

|<3> EQUIPMENT TAGGING TABLE I

1-TAG /
2- LOOP NUMBER |_|
_ JDESCRIPTION

: 3- FUNCTION
4- FURNISHED BY
5- DESCRIPTION
5

I<E> INSTRUMENT TYPE DESIGNATIONS TAELEI

<6> FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER

12. Instrument/Control Element Primary Function: Operator Inaccessible.

@ INSTRUMENT TAG IDENTIFICATION LETTERS TABLE I

I@ EQUIPMENT TAGGING TABLE I

1-TAG
2" Loce Nuuper = . JDESCRIPTION

3 |3- FUNCTION >
4 |4~ FURNISHED BY

5- LOCATION
5

\ 4
[FAMI - HUMAN MACHINE INTERACE NO. |
LCP - LOCAL CONTROL PANEL NO
PCM - PROCESS CONTROL MODULE NO.
VCP - VENDOR CONTROL PANEL NO.
@ FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER

13. Instrument/Control Element Auxiliary Function: Operator Inaccessible.

<> INSTRUMENT TAG IDENTIFICATION LETTERS TABLEI

XR - PROTECTION RELAY
CR - CONTROL RELAY

|<3> EQUIPMENT TAGGING TABLE !

1-TAG
2- LOOP NUMBER / IDESCRIPTIGNI

3 [3- FUNCTION

4 |4- FURNISHED BY
5- LOCATION

5

A 4
HMI - HUMAN MACHINE INTERACE NO.
LCP - LOCAL CONTROL PANEL NO
PCM - PROCESS CONTROL MODULE NO.
VCP - VENDOR CONTROL PANEL NO.

<€> FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER
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14. Field Equipment: Non-Powered.

I<§> EQUIPMENT TAGGING TABLE I

|<3> EQUIPMENT TAGGING TABLE I

1-TAG
2- LOOP NUMBER / [OESCRIPTION]

% |3- FUNCTION/SIZE
4- FURNISHED BY
5- LOCATION

AREA NO.
BUILDING NO.
ROOM NO.

@ FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER

15. Field Equipment Primary Function: Powered.

<3> EQUIPMENT TAGGING TABLE

I<§> EQUIPMENT TAGGING TABLE I

1-TAG
2" [oomnumeer = DESCRIPTION

3

4 |3- FUNCTION
4- FURNISHED BY
5- LOCATION

AREA NO.
BUILDING NO.
ROOM NO.

@ FURNISHED BY: FBO FURNISHED BY OWNER
FBOS FURNISHED BY OZONE SUPPLIER
FBV FURNISHED BY VENDOR

FBROMS  FURNISHED BY RO MEMBRANE SUPPLIER
FBUVS FURNISHED BY UV SYSTEM SUPPLIER

16. Field Equipment Auxiliary Function: Powered.

TSH - TEMPERATURE SWITCH
XSH____TORQUE SWITCH

|<3> EQUIPMENT TAGGING TABLE I

1-TAG
3 [2- LOOP NUMBER — _ [oESCRIPTION]

4 |3- FUNCTION >
4- DESCRIPTION
5- DESCRIPTION
5 DESCRIPTION

DESCRIPTION

10



17.
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Field Equipment Starter/Drive.

FVNR -

FVR -

PWS -
RVAT -

RVSS -

TSIW-

TS2W-
VFD -

FULL VOLTAGE
NON-REVERSING STARTER
FULL VOLTAGE REVERSING
STARTER

PART-WINDING STARTER
REDUCED VOLTAGE AUTO
TRANSFORMER STARTER
REDUCED VOLTAGE SOLID
STATE STARTER

TWO SPEED SINGLE
WINDING

TWO SPEED TWO WINDINGS|
VARIABLE FREQUENCY
DRIVE

1-TAG
2- LOOP NUMBER -

4- VOLTAGE/PHASE

I<3> EQUIPMENT TAGGING TABLE I

5- LOCATION

T J120VACT - 1P
208VAC -2P
208VAC - 3P
240VAC  -2P
240VAC - 3P
480VAC - 3P
2400VAC - 3P
4160VAC - 3P

DESCRIPTION
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