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The following guidelines are supplied to the consultant to ensure a well thought out design which 
provides a process by which both engineers and JEA Staff may be able to quickly evaluate the design 
process and provide comments to the engineer.  These comments should create points of discussion to 
better refine the design in order to provide a complete document which both meets the needs and 
desires of JEA and provides a proper working set of plans.  This Standard will ensure the design 
documents have clear instructions to the contractor to be able to accurately price the project, build the 
project correctly to obtain the initial desires of JEA and provide documentation which will allow JEA 
personnel to properly maintain the process to the designed standards. 
 
The design may start with a Process Flow Diagram (PFD) as indicated by the ISA Standard (ISA: 
International Society of Automation).  A Process Flow Diagram defines a process schematically. PFDs are 
most valuable for continuous process chemical plants. The PFD shows what and how much of each 
product a plant might make; descriptions and quantities of the raw materials necessary; by-products 
produced; critical process conditions — pressures, temperatures, and flows; necessary equipment; and 
major process piping.  This diagram, if used would be the basis for the P&ID, however, the engineer may 
proceed directly to the P&ID. 
 
The acronym P&ID is widely understood within the process industries to mean the principal document 
used to define the process—the equipment, piping, and all I&C components. ISA’s Automation, Systems, 
and Instrumentation Dictionary definition for P&ID tells us what they do. P&IDs “show the 
interconnection of process equipment and instrumentation used to control the process.”  All P&IDs shall 
be 100% complete by the first submittal with the exception of any future changes. 
 
P&IDs are developed in steps by members of the various design disciplines as a project proceeds. 
Information placed on a P&ID by one discipline is used by other disciplines as the basis for their design. 
 
The P&ID should include the following: 

• Complete interconnection of process equipment, automation and instrumentation used to 
control, measure, protect, view, and document the process. 

• Use symbols based on ISA-5.1-2009 and ISA-5.3-1983 
• Follow JEA Standardized Symbols as documented in this specification. 
• Document all process piping with area, sizes and loop identification as documented in this 

specification. 
• Indicate all mechanical equipment, including all mechanical and electrical/control connections 

as well as identification labels. 
• Document all valves including all electrical/control connections as may be required as well as 

identification labels. 
• Flow direction. 
• Include all Automation, Instrumentation, and Control Panels as well as the type of connections, 

locations and identification as documented in this specification.  All Automation, 
Instrumentation and Control Panels shall have letter designations and tag numbers identifying 
those components (Loop Number).  All devices in a loop have the same area number, but 
different letter designations, i.e. 41-LT-100, 41-LIC-100, 41-PIT-100.  Loop Numbering shall 
correspond with the area number in the LINE/PIPE DESIGNATION, see below.   

• Identification of equipment by others 
• Miscellaneous – vents, drains, special fittings 
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• Reference to specifications: This shall be located at all control panels (both third party and 
system integrator), MCC, Switchgear and all mechanical equipment which are being controlled. 

JEA has developed an “INSTRUMENTATION AND CONTROL LEGEND” standard as described in this 
document.  The Engineer is expected to incorporate this sheet into the Drawing Set which will be 
provided to JEA.  This is expected to be accomplished by the 30 Percent Drawing Set or the first 
submitted Drawing Set.  The P&ID is expected to be 100 percent complete when the first submittal is 
submitted. 
 

 

  
 
An example INSTRUMENT IDENTIFICATION has been provided with a set of abbreviations such as a HOA.  
These abbreviations are not intended to be exhaustive but are simply made to provide the form and fit 
for instrument symbols.  It is requested that engineers provide combinations which they typically use 
and JEA will make every attempt to include these abbreviations into the standard.  However, it is 
possible to have multiple requests for a single combination of letters and in this case JEA will utilize the 
most common combination used in JEA’s normal day to day usage. 
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The table above, Table 4.1 – Identification letters from ANSI/ISA-5.1-2009 is made available to describe 
the letters located in the top half of the INSTRUMENT IDENTIFICATION circle illustrated on Page 2.  In 
the example on Page 2, HS is used.  IF one were to follow the left column above (Table 4.1 – 
Identification letters), down to the “H” and then across to the next column, the label reads “HAND”.  
Then follow the left column above, down to the “S” and then across to column 4, the label reads 
“Switch”.  This is the symbol for a HAND SWITCH. This symbol is modified by the letters on the upper 
right, outside of the INSTRUMENT IDENTIFICATION circle and indicated as “HOA”.  The abbreviation 
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“HOA” may be understood by looking at the HAND SWITCH/ABBREVIATIONS list located directly under 
the INSTRUMENT IDENTIFICATION EXAMPLE SYMBOLS.  In this example (HOA = HAND/OFF/AUTO), it is 
identified as a three-position switch with the first position being the HAND position, the second position 
being the OFF position, and the third or last position being the AUTO position.  Additional abbreviations 
are indicated, and the meaning would be analogous to the above. 

 
 
The GENERAL INSTRUMENT OR FUNCTION SYMBOLS chart is provided as guide to indicate and locate 
instruments in the drawing set.   
 

1. In the GENERAL INSTRUMENT OR FUNCTION SYMBOLS chart, the first symbol located in the top 
left (1) is a Pilot Light.  An example of this might be located near a tank in the field to indicate it 
is being overfilled.  Pilot Light might also be located at a Disconnect Switch to indicate the device 
is closed and the equipment is running. 

 
2. The next symbol (2) is a Pilot Light which might be located on a main control panel, HVAC 

control panel, etc. 
 

3. The third symbol on the left (3) is a Pilot Light located on an MCC or Switchgear, etc.  An 
example of this might be a Pilot Light for ON and another for OFF. 
 

4. The fourth symbol on the left (4) is a field mounted instrument.  An example of this could be a 
Motorized Control Valve. 

 
5. The fifth symbol on the left (5) is an instrument mounted on or in a control panel.  An example 

of this could be a panel meter mounted on a control panel. 
  

6. The sixth symbol on the left (6) is an instrument or device located on or in an MCC/Switchgear, 
etc. An example of this could be a motor starter on an MCC, etc. 
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7. The first symbol on the right (7) is for video display on either a main panel HMI or computer 

SCADA screen. 
 

8. The second symbol on the right (8) is for an HMI or SCADA screen which is located on an MCC or 
Switchgear. 
 

9. The third symbol on the right (9) is for a field bus device located in the field.  The letters located 
on the right lower side will define the type of field bus used.  In this example, the field bus used 
is labeled PN which is an abbreviation for PROFINET.  Additional symbols are given in the 
description to the right.  These descriptions include PB = PROFIBUS, EN = ETHERNET, MB = 
MODBUS.  An example of this might be a Motor Control Actuator, being controlled by 
PROFINET. Both, the FIELD MOUNTED INSTRUMENT symbol (4. above) and this symbol would be 
located at the device location. 
 

10. The fourth symbol on the right (10) is for a PLC communicating on field bus located in a control 
panel.  In this example, the field bus used is labeled PN which is an abbreviation for PROFINET.  
Additional symbols are given in the description to the right.  These descriptions include PB = 
PROFIBUS, EN = ETHERNET, MB = MODBUS.  An example of this might be a PLC located in a 
panel in the electrical room, communicating to other devices over PROFINET. The PLC maybe 
represented by Box labeled as the PLC and the Name of the PLC with this symbol located at the 
device location. 
  

11. The fifth symbol on the right (11) is for a field bus device located in or on an MCC or Switchgear.  
In this example, the field bus used is labeled PN which is an abbreviation for PROFINET.  
Additional symbols are given in the description to the right.  These descriptions include PB = 
PROFIBUS, EN = ETHERNET, MB = MODBUS.  An example of this might be a VFD located in a MCC 
in the electrical room, communicating to other devices (PLC) over PROFINET. The VFD maybe 
represented by Box labeled as the VFD and the Name of the VFD with this symbol located at the 
device location.  
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The above LINE LEGEND appears to be self-explanatory.  However, the PROFINET and PROFIBUS DATA 
LINK are to be used for copper cable connections.  Additional abbreviations such as EN = ETHERNET, MB 
= MODBUS may also be used.  The PROFINET and PROFIBUS DATA ON FIBER OPTIC are to be used for 
fiber connections.  Additional abbreviations such as EN = ETHERNET, MB = MODBUS may also be used.  
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The above example is offered to illustrate the information covered so far.  Starting from the bottom and 
working up: 
 

1. Using the GENERAL INSTRUMENTS OR FUNCTION SYMBOLS chart, this is a field mounted 
instrument.  Then using the INSTRUMENT IDENTIFICATION LETTERS TABLE with the letters LIT, 
L=LEVEL; I=INDICATE; and T=TRANSDUCER, hence the “79LIT0201” designation.   

2. The instrument 79LIT0201 is powered by 120V.   
3. This transducer is communicating over PROFINET via a PROFINET cable to a PLC.  This can be 

found by utilizing the GENERAL INSTRUMENTS OR FUNCTION SYMBOLS chart.  The PLC (70-ICP-
1-PLC) is in a Control Panel (70-ICP-1) and has a communication module which communicates 
over PROFINET. 

4. Additionally, as shown in this example, the control panel functional (sequence of operations) 
and panel specifications are located in specifications section titled SUPPLEMENTAL CARBON 
STORAGE CONTROL – SEE SECTION 43 40 01S. 

5. The PLC is also shown located inside the control panel. 
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TABLES: 

As of Revision 1, Tables have been added. 

Any P&ID Symbol with the following designation will imply there is a table attached to the I drawings: 

 

I-XX will contain the drawing location of the table.   

SAMPLE DRAWING: STAND ALONE VFD. 

 

1. INDICATING EVENT – OFF, ON, REMOTE 

2. INDICATING TEMPERATURE SWITCH HIGH 

3. HAND SWITCH – ON, OFF, REMOTE 

4. ALARM LIGHT – FAULT 

5. SPEED CONTROL 

6. SPEED INDICATION 

7. PROFINET CONNECTOR 

8. PROFINET OVER FIBER 

9. TABLE, LOCATED ON I-XX 
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Tables will be provided for the following equipment: 

1. VFD’s 

2. FVNR (both soft starters and smart starters i.e. SIMOCODE modules) 

3. VALVES 

a. MODULATING VALVES 

b. MOTORIZED VALVES   

4. VCP’s (VARIABLE CONTROL PROCESS) 

a. BLOWER SYSTEMS (RVSS) 

b. GRAVITY BELT THICKENERS (GBTs) 

c. CENTRIFUGE (VFD) 

d. GBT WASH WATER BOOSTER SYSTEM 

e. ODOR CONTROL SYSTEM (?) 

f. PAD SYSTEM 

g. GRINDERS 

h. POLYMER DILUSTION SYSTEM 

i. CHEMICAL DOSING PUMPS 

5. INSTRUMENTS 

a. MAGNETIC FLOW METER 

b. SLUDGE LEVEL 

c. TURBIDITY 

d. TOTAL SUSPENDED SOLIDS (TSS) 

e. PRESSURE 

f. TEMPERATURE 

g. WEIGHT 

h. ULTRASONIC LEVEL 

i. RADAR LEVEL 
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VFD TABLE 

 

FVNR TABLE 
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MODULATING VALVE TABLE 

 

MOTORIZED VALVES TABLE 
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VCP’s (VARIABLE CONTROL PROCESS) 
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INSTRUMENTS 
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Final Comments: 
1. This standard does not attempt to define every symbol which could be used in a P&ID drawing 

set but attempts to provide a guideline for symbols which are used in the design.  It is 
recognized that many modern CAD programs have a symbol package available based on ISA 
standards and these symbol libraries are acceptable as long as the standards set forth in this 
document are complied with.  This may require the Engineer to create additional line types in 
the CAD program to comply with this standard. 

2.  All area numbers must be labeled on a site drawing, so the symbols are quickly located on the 
site plan.  The area numbers shall be the first part of the P&ID Tag Number. 

3. All additional abbreviations in the drawing set must be clearly defined in the abbreviation table.  
The abbreviation table should be located in an easy to find location near the beginning of the 
drawing set.  

4. Any non-standard abbreviations must be properly referenced on each drawing where the non-
standard abbreviation occurs.  The non-standard abbreviation must be referenced to a specific 
section in the specifications or clearly defined on the drawing where it occurs. 

5. When I/O located in one area is to be routed to another area and a break in the connection 
occurs, an indication on the P&ID must take place.  The connection must be clearly referenced in 
both places on both drawings where the break occurs, and the connection continues.  The 
reference must include: 1) the drawing number where the connection continues and the 
destination of the continuation and 2) on the drawing where the continuation is located, the 
location of the break (drawing number) and the starting point of the connection which is 
broken. 

6. Provide a one-line diagram for communications.  Diagram should indicate routing of fiber from 
structure to structure as well as copper cable routing from structure to structure. Include all 
handholes, manholes, junction boxes, pull boxes, etc. One-line diagram shall be organized so as 
to indicate when routing travels from building/structure to a different building/structure.  
Symbols shall represent proper location of devices and equipment.  For example, indicate a PLC 
with a box located inside the panel and the panel inside the building.  Indicate proper cabling or 
connections and changes in the cabling such as transitioning from fiber to copper. 

7. Provide a site plan indicating area of work and routing of communication cables and fiber. 
8. All boxes shall be properly labeled on the P&ID. All mechanical equipment, control panels, and 

electrical gear/devices which are inside or on the side of a buildings/structures and are being 
referenced or have connections going to them, shall be located inside the box or on the side as 
required with the proper building/structure and device label.   

9. All I/O indicated on P&ID shall be shown connected to its controlling PLC.  Connections shall be 
both from a physical or cabling perspective and from a controlling perspective.  

10. Tables are provided for Designer’s use; however, tables are not intended to be supplied in a final 
format.  Designer shall modify as required to meet the actional design parameters.  


