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1 INTRODUCTION

1.1 Scope of the Document

This document is a procedure that implements a common document numbering
standard for all project documents, including design documents and drawings within the
scope of the Winnipeg Sewage Treatment Program (WSTP).  The procedure will allow
for consistent file naming in an organized fashion to allow for systematic storage of all
project and contract related files.

Note that this document is not applicable to facilities outside of the scope of the WSTP.

The phasing of implementation is governed by procedure PG-RC-PC-04 Technical
Document Numbering Systems Management Procedure.

1.2 Definitions

For the purpose of this standard, the following definitions are utilized in the document
types:

Class A Document A Class A document is required to be maintained as a facility lifecycle
document for records and maintenance purposes.  All Class A Documents
should be “as-built” upon project completion and stored in an accessible
location for Operations’ use.

DMS Document Management System
List A document containing a sequence of connected items, not related to a

historical occurrence.
Log A document containing a register (list) of an event, occurrence, issue, or

status.
Plan A document that outlines the processes and tasks required to implement a

project or goal.
Procedure A document that defines the specific instructions necessary to perform a

task or process.
Record An official document which permanently contains the particulars regarding

a specific event, issue, or occurrence.  For example, a worker orientation
record that documents the orientation of a specific or group of workers.
However, a document which tracks the orientation of all workers would be
a log.

Report A document which contains an account given of a particular subject, after
thorough investigation or consideration by the author.

VDR Vendor Document Requirement (See Section 5.2.4)
WBS Work Breakdown Structure
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2 DOCUMENT NUMBERING FORMATS

Documents are numbered as per the format designated in Table 2-1.

Document Description Reference
Class A Documents Technical design documents and drawings

produced to describe the work and utilized as a
facility lifecycle document for records and
maintenance purposes.  Most Class A documents
are drawings, but they also include equipment lists,
process control narratives, and other documents
maintained throughout the facility life.  Class A
documents should be “as-built” upon project
completion and stored in an accessible location for
Operations use.

Section 3

Project Documents Project documents are created for and utilized
during the execution of projects.  For example,
contract administration documents would be
under this format.  They include many design
documents, but exclude Class A documents
(including drawings), contractor submittals and
quality test results.

Section 4

Contractor Submittals Contractor Submittal documents are typically
shop drawings and product datasheets
produced by the contractor or other vendors.
The submittals indicate specific manufacturing
and construction details, but not overall design
concepts.

Section 5

Quality Test Results Quality Test Result documents provide a
record of completed test results during the
construction, pre-commissioning, and
commissioning phases of the project.
Examples include construction tests such as
concrete strength testing, pre-commissioning
tests such as cable continuity tests, and
commissioning tests.

Section 6
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3 CLASS A DOCUMENTS

3.1 Description

Class A Documents are technical design documents and drawings produced to
describe the work and utilized as a facility lifecycle document for records and
maintenance purposes.  Most Class A documents are drawings, but they also include
equipment lists, process control narratives, and other documents.  Class A documents
should be “as-built” upon project completion and stored in an accessible location for
Operations use.

3.2 Format

The organization, structure and coding of the design documents and drawings is
derived from the City Drawing Standard numbering system, with some additions and/or
changes introduced to fulfill the system objectives. These are explained in the following
sections.

See Table 3-1 for the Class A Document number format.
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Format C - NNNN - L LLL - L C NN - CC _ *

Example 1 - 0102 - C GAD - A 1 01 - 01 _ C01

Legend: N= numeral, L= Letter, C= character (i.e. =N or L), * = Multiple Characters

Notes:
1. The file extension, such as “.docx” or “.pdf” would be appended to the end of the

filename, but is not technically considered to be part of the document number.

2. The suffix is separated by an underscore (_), not a hyphen (-).

3. The suffix is technically not part of the document number, but rather an extension to
be utilized in special case scenarios.
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3.2.1 Source Code

See Table 3-2 for a list of Source Codes and their definition.

Code Description
- Drawings
1 Design drawings
2 Manufacturer’s drawings (See Note 2)
3 Construction drawings (See Note 3)
4 Demolition drawings (See Note 4)
- Non-Drawings
A Design documents (Class A)
C Construction documents (See Note 3)

Notes:
1. Sections of the table are shown in strikethrough format to show change from the

previous Technical Document Numbering Standard.  Where a project has been
started with source codes 2, 3, 4, or C coordinate with the City Project Manager for
specific direction.

2. Number manufacturer’s drawings as per Section 5.

3. Temporary construction and demolition drawings/documents shall be indicated via
the Process Code, as described in Section 3.2.6.1.

Implementation Note:
1. The use of the Source Code has been reworked to provide more logical document

sorting.

3.2.2 Facility Code

The Class A Document Numbering System uses the same facility codes as the City
Water and Waste Drawing Standard, and in addition introduces the code “0100” as a
virtual facility for Program standard documents that are not specific to a particular site.

Code Description
0100

to
0109

Wastewater Treatment Facilities

0100 WSTP standard documents (not specific to a site)

0101 NEWPCC (North Plant)

0102 SEWPCC (South Plant)

0103 WEWPCC (West Plant)
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(Other codes for facilities not included in the Program do not pertain to this document).

3.2.3 Discipline Code

The disciplines are coded as per Table 3-4.  The discipline should generally be chosen
based upon the group responsible for creating and/or implementing the work.  For
example: A motor starter schematic is an electrical document, even though it might be
associated with a unit of process equipment.

In the event that a discipline is not applicable, or the document is truly multi-disciplinary,
the D - General discipline code should be selected.

Code Discipline Examples

A Automation
Instrumentation and Control including Control system block
diagrams, instrument loop diagrams, networking drawings (if
associated with automation system), control system
functional requirements specification.

B Building-Architectural General architectural including building layouts and
architectural finishes.

C Civil-Geotechnical Civil surveys, erosion control, grading, roads, fencing,
landscaping, underground utilities.

D General Legends, code summary, General site plan, orientation
maps, staging areas.

E Electrical
Electrical site plans, grounding drawings, lighting, motor
starter schematics, telecommunications, hazardous location
plans.

M Mechanical (Includes
HVAC/Plumbing)

Domestic water plumbing, sanitary and storm drainage,
ductwork, air handling equipment, HVAC piping, fire
protection systems.

O Operations Area Manual, Operating and Maintenance Manual, Standard
Operating Procedures.

P Process (Process and
Process Mechanical)

Process Flow Diagrams, Process and Instrumentation
Diagrams, Process Equipment General Arrangement,
Process Piping, Process hydraulics, Odour Control General
Arrangement.

S Structural
Structural Site Plan, Foundations, Reinforcement, Piers,
Piling, Slabs and Retaining Walls, Structural
Framing, Floor and Roofs.

Y Commissioning Commissioning Design Plan, Commissioning Calculations.
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3.2.4 Document Type

3.2.4.1 Drawings

The Document Type coding for drawings is as per Table 3-5.

Code Description

Discipline Codes
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AAA Legend & General Notes (sort first) 1 1   1  1 1 1  1 1  1  1

BDG Block diagram 1 1         1

CBD MCC / Cabinets drawing 1 1         1
CDW Cable drawing 1 1         1

CTR Cable Trays / Conduit / Cable
Routing 1 1

DRN Drains 1

DTL Discipline Specific Standard details 1 1 1 1 1 1 1 1 1 1

ENV Environmental 1

FAF Fixture and Furniture   1
FAS Fire Alarm System         1

FDW Foundation drawings       1

FNC Fencing 1

GAD General Arrangement drawing
(including section views) 1 1 1 1 1 1 1  1 1 1

GRD Earthing/grounding 1         1

HLC Hazardous Location Classification
(Plans / Sections)         1   1     1

HYD Hydraulic line     1   1

IDW Installation drawing 1 1 1       1

IFS Instrumentation Fieldbus Segment
Drawings 1                 1

ILD Instrumentation Loop Diagrams 1                 1

ISO Piping isometrics 1    1   1

LSC Landscaping 1
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Code Description

Discipline Codes

A B C D E M O P S Y
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LTG Lighting Drawings (Plan and
schematics)         1

LYT Layout 1         1

MCL
Motor Control (Includes, motor
starter schematics and connection
diagrams)

1       1

MOD 3D Models   1 1 1 1 1   1 1

MST Master/Extraction Files   1 1 1 1 1   1 1
NET Networking  1       1

PCC Precast concrete                 1

PFD Process Flow Diagram   1 1   1

PID Process and Instrumentation
Diagram     1   1

RDW Reinforcement drawing       1

RSW Roads and sidewalks 1

SCH Discipline Specific Schedules (Door,
Hardware, Luminaire,  HVAC, etc.) 1 1 1 1 1 1 1 1 1 1

SCY Security 1       1
SDW Form drawings.       1

SLD Single line diagram 1         1

SST Structural steel                  1

SVY Survey 1

TDW Terminal drawing 1         1
TLD Three-line diagram 1         1

UTY Utilities (site utilities such as buried
piping and electrical services) 1

WDG Wiring / connection diagram 1 1         1
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3.2.4.2 Class A Documents Other Than Drawings

The Document Type coding for Class A Documents, other than drawings, is as per
Table 3-6.

Code Description

Discipline Codes
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DTS Datasheet (Equipment/Instrument) 1 1 1 1 1 1   1 1 1

ELI Engineering List (Equipment,
Instruments, I/O, cables etc) 1 1 1 1 1 1   1 1 1

FRS Functional Requirement
Specification 1

MAN Manual (i.e. Area Manual)       1

PCN Process Control Narrative               1

PRO Procedure / Protocol       1   1

SUR Survey Report     1 1 1

3.2.5 Area Code

The area code is composed of a single letter, which represents a specific location in the
Facility. Where a document is not specific to an area, then the following general area
code shall be used:

  A General or area not applicable

For area codes specific to each facility, refer to the following documents:

NEWPCC CD-RC-RF-01 NEWPCC Facility Process Areas
SEWPCC CD-RC-RF-02 SEWPCC Facility Process Areas
WEWPCC CD-RC-RF-03 WEWPCC Facility Process Areas
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3.2.6 Process Code

For most Class A documents, the Process Code is a single digit that refers to a specific
process within each area (Area Code). The set of Process Codes are unique for each
Area Code within each facility and the same digit will typically represent different
processes within different areas.  However, standard process codes are also available
for certain scenarios, as described below.

3.2.6.1 Standard Process Codes

Standard process codes are shown in Table 3-7

Code Title Description

0 General The document / drawing is not associated with a specific
process, or is associated with multiple processes.

1 - 9 Specific See Section 3.2.6.2.

D Demolition The document / drawing is a demolition document.

T Temporary
Construction

The document / drawing is a temporary construction
document that will have no purpose after the construction is
complete.

3.2.6.2 Specific Process Codes

The Process Code digits 1 – 9 are reserved for specific codes, unique for each Area
Code within each facility.  The same digit will typically represent different processes
within different Area Codes.  For example:

1-0102-PPID-G101 Process Code 1 represents Raw Sewage Pumping in the SEWPCC G
area.

1-0102-PPID-R101 Process Code 1 represents Tanks, Mixing and Chemicals in the
SEWPCC R area

For process codes specific to each facility and area, refer to the following documents:

NEWPCC CD-RC-RF-01 NEWPCC Facility Process Areas
SEWPCC CD-RC-RF-02 SEWPCC Facility Process Areas
WEWPCC CD-RC-RF-03 WEWPCC Facility Process Areas

3.2.7 Sequence Number

The sequence number is two digits long and identifies the individual documents within
the document numbering scheme.  The user may chose non-sequential numbering if
deemed appropriate for the situation.
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3.3 Additional Information Elements

The following additional information elements are not part of the actual document
number; however, they provide useful metadata which will be utilized for tracking
documents.  This information should be attached as metadata when supported by the
document management system (DMS).

3.3.1 Revision Number
Implement as per Section 7.2.

Implementation Note:
1. The superseded Technical Document Numbering System utilized a specific coding

system to indicate the level of design stage.  To provide consistency with the the
other document numbering formats in this standard, which do not have revisions
that correspond to the level of  design stage, the design stage specific revision
codes have been eliminated.  For existing documents, at the next revision stage
implement the next appropriate revision code as per this standard.  For example, a
drawing might have last been released as a D1 revision, and is being subsequently
revised during the design stage. Select the appropriate revision level as per Section
7.2, which would be a preliminary P series revision, such as PE.

3.3.2 Document Size
The document size shall be shown on all drawings, and recorded in the metadata of the
DMS.  Typically the size is shown on the border of the drawing.

Code Size
A 8.5 x 11 Inches (215.9 x 279.4 mm)
B 11 x 17 Inches (279.4 x 431.8 mm)

A2 420 x 594 mm (16.5 x 23.4 Inches )
A1 594 x 841 mm (23.4 x 33.1 Inches )
B1 707 x 1000 mm (27.8 x 39.4 Inches )
A0 841 x 1189 mm (33.1 x 46.8 Inches )

Notes:
1. Sizes refer to true ANSI Engineering or true ISO formats

2. Dimensions in brackets indicate approximate measurement
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3.4 Organization and Referencing

3.4.1 Referencing Design Documents

Design documents may be referenced within the body of any base document within an
overall design package.

When referenced in a base document within the same design package, the first 2 fields
(source code and facility code) of the document that are common to the base document
are optional. Additional information fields are not indicated.

Example 1:

Full document number of reference: 1-0102-AGAD-P601

Document reference shown:  AGAD-P601

Example 2:

Full document number of reference: 1-0102-AILD-R101-02

Document reference shown:  AILD-R101-02

3.4.2 Document Sorting

The sorting of documents outside the DMS should be alphabetical from left to right,
within a given document package or set.  This provides the most intuitive system for
people to find documents and will match computer sorting of the documents.  However,
document filtering may be utilized to package documents by other criteria, such as area
code.

Examples are indicated below:

Document Package – No Filtering
1-0102-AGAD-P001
1-0102-AGAD-S001
1-0102-EGAD-P001
1-0102-EGAD-S001
1-0102-PGAD-P001
1-0102-PGAD-S001
4-0102-BGAD-P001

Document Package – Area Code P Document Package – Area Code S
1-0102-AGAD-P001
1-0102-EGAD-P001
1-0102-PGAD-P001
4-0102-BGAD-P001

1-0102-AGAD-S001
1-0102-EGAD-S001
1-0102-PGAD-S001

Minimum Requirement: Unless otherwise indicated, document snapshot sets should be
filtered and packaged by area code.
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3.5 Electronic File Name

3.5.1 Single Documents

3.5.1.1 General Case within a Document Management System

Field Document Number Extension

Format As per Table 3-1 .LLL(L)

Examples 1-0102-CGAD-B601 .pdf

1-0102-CGAD-B602-01 .pdf

Note:
1. The Revision Code is not included as document revision management is handled

within the DMS system.

3.5.1.2 General Case for Documents Managed Manually in a Windows Environment

This case is applicable when documents are managed in a standard file-based network
drive.

Field Document Number Revision Extension

Format As per Table 3-1 _RNN .LLL(L)

Examples 1-0102-CGAD-B601 _R00 .pdf

1-0102-CGAD-B602-01 _R02 .pdf

Implementation Note:
1.  The inclusion of the _R code in front of the Revision Code to allow for consistency

with Tender Drawing filenames.

3.5.1.3 Tender Drawings

When drawings are included within a tender package posted on the City Material
Management web site, the file name convention must be modified to meet the Materials
Management naming convention (refer to Material Management document “Bid
Opportunity document file naming convention) adapted as in the following example;

Field Prefix Document Number Revision Extension

Format ####-YYYY_Drawing_ As per Table 3-1 _RNN .LLL(L)

Examples 682-2014_Drawing_ 1-0102-CGAD-B601 _R00 .pdf

682-2014_Drawing_ 1-0102-CGAD-B602-01 _R02 .pdf
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3.5.2 Document Snapshot Sets

Document snapshot sets (also known as document sets) allow for multiple documents
to be contained within a single file.  The snapshot set is not to be considered an official
document, and in no way eliminates the requirements in the other parts of this
document.  The use of document snapshot sets in no way eliminates the requirement to
load individual documents into the DMS.

The most common use of a document set is to package multiple drawings in a single
PDF file to allow for simplified distribution.  All of the documents within a document set
shall still have unique document numbers and be tracked by revision.

The following rules shall apply to document snapshot sets:

 The documents within a set shall be applicable to a single Source Code.
 The documents within a set shall be applicable to a single Facility.
 The documents within a set may be applicable to either a single or multiple

disciplines.  If multiple disciplines are within the set, a lowercase “x” character
shall be utilized for the Discipline Code in the set filename.

 The documents within a set may have either a single or multiple Document
Types.  If multiple disciplines are within the set, a lowercase “xxx” document
type shall be utilized in the set filename.

 The documents within a set may have a single or multiple Area Codes.  Where
multiple Area Codes are in the set, the Area Codes shall be coded as “x” in the
set filename.

 The documents within a set may have a single or multiple Process Codes.
Where multiple Process Codes are in the set, the Process Code shall be coded
as “x” in the set filename.

 The Sequence Number for the set shall be indicated as “xx” to reflect that
multiple documents are in the set.

 The document snapshot set does not have a revision, but rather a date.  The
documents within the set shall be the most recent published versions on the
date that the snapshot set is created.  The date shall be included in the set
filename in “YYYY-MM-DD” format, after the “SET_” prefix.

 Document snapshot sets shall not be loaded into the Technical Document
Library of the DMS.  An alternate storage location will be provided.

Example: File with a set of mechanical drawings for the SEWPCC facility.

SET_2014-08-01_1-0102-Mxxx-xxxx.pdf

Example: File with a set of Bioreactor P&ID drawings for the SEWPCC facility.

SET_2014-08-01_1-0102-PPID-Rxxx.pdf
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3.6 Examples

Examples of Class A document numbers are indicated below:

Name Title
A-0102-EELI-S001 SEWPCC – Secondary Clarifier Area – Electrical Load List
A-0103-CSUR-Y001 WEWPCC – Yard – Survey of West Field
1-0102-PPID-G105 SEWPCC Raw Sewage Pumping P&ID
1-0102-BGAD-K011 SEWPCC – HRC – Architectural Section D
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4 GENERAL PROJECT DOCUMENTS

4.1 Description

Project documents are created for and utilized during the execution of projects, and are
not design documents, submittals, or quality test results.  For example, contract
administration documents would be under this format.

4.2 Format

The document number format for general project documents is shown in Table 4-1, with
a description of each field in the subsequent sections.
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Format
LNNNN - NN LL - LLL - NNNN _ *

Examples S0926 - 01 CA - CCN - 0001 _ R01

S0926 - 00 FI  -  BUD  - 0001

Legend: N = numeral, L= Letter, * = Multiple Characters.

Notes:
1. The file extension, such as “.docx” or “.pdf” would be appended to the end of the

filename, but is not technically considered to be part of the document number.

2. The suffix is separated by an underscore (_), not a hyphen (-).

3. The suffix is technically not part of the document number, but rather an extension to
be utilized in special case scenarios.

4.2.1 Project Code

The Project Code is the City of Winnipeg project number assigned by Records
Management, without a hyphen and with four numeric digits.  Examples of Records
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Management assigned project numbers and the corresponding Project Code are shown
below.

Records Project Number Project Code for Use in Document
Numbering Standard

S-926 S0926
S-1521 S1521
S-2111 S2111

4.2.2 WBS Code

A Work Breakdown System (WBS) Code is provided for medium and large sized
projects, to provide an organizational structure to the documents.  It is a two digit code
that is set up by the Project Manager on a case-by-case basis.  For small projects, the
WBS Code may be fixed at 00, if so decided by the project manager.

The WBS may follow the contract structure of the project, but may follow another logical
organization, as applicable for the work.  It would be desirable, but not mandatory, that
the WBS Code follow the high level work-breakdown structure utilized for project
management.  Three example WBS coding structures are shown in Table 4-2 below.

WBS Code Description
Small Projects WBS
00 All aspects of the project are grouped under a single WBS item.
Contract-Based WBS
00 General Project Development
01 Consultant Contract
02 Civil Works Contract
03 Building Construction Contract
04 Electrical / Mechanical Installation Contract
11 Equipment Supply Contract 1
12 Equipment Supply Contract 2
21 Chemical Delivery Contract 1
Work-Based WBS
00 General Project Development
01 NEWPCC RAS Gallery Pipe Replacement
02 WEWPCC Secondary Flushing Water Pipe Replacement
03 WEWPCC Perimeter Road Water Pipe Replacement
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4.2.3 Category Code

The Category Code provides an organizational structure to the document numbering
system.  See Table 4-3 for a list of Category Codes.

Code Description Notes

BC Bid and Contract Bid Opportunity or RFP bids as well as
associated evaluation documents.

CA Contract Administration Documents typically controlled, managed, and
utilized by the Contract Administrator.

CS Contractor Submittals

Shop drawings and product datasheets
produced by the contractor or other vendors.
The submittals indicate specific manufacturing
and construction details, but not overall design
concepts.  Submittal documents are numbered
as per Section 5.

D*

DA Design - Automation Project Design documents.

Note that Class A Design documents are coded
as per Section 3.

For small projects, the project manager may
consider only utilizing the DD (Design –
General) Category Code if appropriate.

DB Design – Building /
 Architectural
DC Design – Civil
DD Design – General
DE Design – Electrical
DM Design - Mechanical
DP Design – Process
DS Design – Structural
DY Design - Commissioning

FI Financial All documents primarily of a financial nature.

GE General May be utilized for miscellaneous documents,
not applicable to any above class.

N*

NA Construction - Automation Documents associated with the management of
construction.  The audience of these documents
would typically include the Design Team and
possibly the contractor.
Typical documents would include:

Daily construction reports, Engineer
construction inspections, etc.

Note:  Automation includes instrumentation and
control.

NB Construction – Building /
 Architectural
NC Construction – Civil
ND Construction – General
NE Construction – Electrical
NM Construction - Mechanical
NP Construction – Process
NS Construction – Structural
NY Construction -
Commissioning

PM Project Development and
Management

Management of the project as a whole, at a
higher level than the Contract Administration.
Typically, these documents would largely be
internal to the City.
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Code Description Notes

PU Public Information delivered to or received from the
public.

QT Quality Test Results Quality Test Result documents are numbered
as per Section 6.

SA Safety Safety documents or records.

TC Target Cost Target Cost documents.

YM Commissioning Management Commissioning Procedures, planning
documents, and records.
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4.2.4 Document Type Code

The Document Type Code describes the general subject or nature of the document.
Note that the Document Type Code does not describe the detailed document content,
which should be identified in the Document Title as per Section 7.1.  For example, the
following documents are both coded with the same type code (Project Management
Plan), but have different titles.

Name Title
S5812-00PM-PLA-0001 WEWPCC Bioreactor Project Charter
S5812-00PM-PLA-0002 WEWPCC Bioreactor Project Plan

The document types are coded as per Table 4-4.
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Note:
1. It is required that the Document Types for General Project Documents do not

conflict with the Document Types for Class A Documents.

2. The Code PCH was utilized rather than SCH for the Project Schedule document
type as the SCH document type is utilized in Table 3-5.
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4.2.5 Sequence Number

The Sequence Number is a four digit number to uniquely identify the specific document,
with a given Project Code, Category Code and a specific Document Type Code.  It is
usually assigned in a sequential manner with the first document assigned a Sequence
Number of 0001 and the next document 0002.

Notes:
1. Where documents are not auto-numbered (outside of the DMS), assignment of the

Sequence Number will typically be performed by searching for the last document
with the given Project Code and Document Type Code, and incrementing the
sequence number. For example, if the last meeting minutes document for S0924
was S0924-00CA-MOM-0014 the next meeting minute document would be
identified as S0924-00CA-MOM-0015.

2. The project manager may assign a specific coding system to the sequence number
for a specific project, if so required.  For example 1000 series document may be
associated with phase one of the project and 2000 series documents may be
associated with phase two of the project.

4.2.6 Suffix

Implement as per Section 7.3.

4.3 Example Project Documents

The following examples demonstrate correct application of this standard to project
documents.

Name Title Description
S0926-01CA-ACC-0003 New SF-G652 Approved Contract Change 0003,

which is regarding a new supply fan
SF-G652 for project contract 1 (123-
2014).

S0926-01CA-ACC-0003_APP01 SF-G652 Datasheet Appendix to CA-ACC-0003
S0926-01CA-CCN-0001_RES01 Additional Concrete Contractor response (quote) to

S0926-01CA-CCN-0001 document
regarding Additional Concrete.

S0926-01CA-PES-0015_S 2014-10-31 Signed copy of Progress Estimate 15
for the period ending 2014-10-31.

S0926-02CA-MOM-0001 2014-09-10
Progress Meeting

Minutes of Meeting for the Contractor
Progress Meeting dated 2014-09-10.

S0926-11YM-PRO-0001 Commissioning
Procedure

S0926-02DS-SPC-0003 Division 03
Specifications

Division 03 specifications for the
contract represented by the project
WBS code 02.
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4.4 Clarifications

4.4.1 Class A Documents

Class A Documents will be identified as per Section 3.  Class A Documents are
technical design documents and drawings produced to describe the work and utilized
as a facility lifecycle document for records and maintenance purposes.

4.4.2 Tender Documents

Tender (Bid Opportunity and Request for Proposal) documents will be identified as per
Materials Management file naming convention, as described in
Naming_conventions.pdf.
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5 CONTRACTOR SUBMITTAL DOCUMENTS

5.1 Description

Contractor Submittal documents are typically shop drawings and product datasheets
produced by the contractor or other vendors.  The submittals indicate specific
manufacturing and construction details, but not overall design concepts.  Design
documents (including drawings), produced either by a consultant, or as part of a design
build project, shall be numbered as per the Class A Document format shown in Section
3 or the Project Document format shown in Section 4, as appropriate.

5.2 Format

The document number format for Contractor Submittal documents is shown in Table
5-1, with a description of each field in the subsequent sections.
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Format LNNNN - NN LL - [L]CCC[CCC] - NNN _ *

Example S0926 - 11 CS - 001 - 001 _ R01

Legend: N = numeral, L= Letter, C= character (i.e. =N or L), * = Multiple Characters

Notes:
1. The Category Code is always CS for project Contractor Submittal documents.

2. Two alternatives for VDR Codes are presented in Section 5.2.4.

3. The file extension, such as “.docx” or “.pdf” would be appended to the end of the
filename, but is not technically considered to be part of the document number.

4. The suffix is separated by an underscore (_), not a hyphen (-).

5. The suffix is technically not part of the document number, but rather an extension to
be utilized in special case scenarios.
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5.2.1 Project Code

The Project Code is implemented as per Section 4.2.1.

5.2.2 WBS Code

The WBS Code is implemented as per Section 4.2.2.

5.2.3 Category Code

The Category Code is implemented as per Section 4.2.3.  The Category Code is always
CS for Contractor Submittal documents.

5.2.4 VDR Code

The Vendor Document Requirement (VDR) Code is a number that uniquely identifies
each submittal package required from the Contractor.  The VDR Code is to be between
three and six numbers, depending upon the coding system utilized on the project.  The
two available VDR coding systems are described in the following sections.

5.2.4.1 VDR Code Scenario 1 – Custom VDR List

In this scenario, the project manager has decided that a custom Vendor Document
Requirement (VDR) list is created and that the submittal requirements are to be
organized and referenced based upon a custom list for the project.  This list shall
include discipline coding, as per Table 3-4.  The discipline should generally be chosen
based upon the primary group responsible for creating and/or implementing the work.
For example: A process pump datasheet is a process document, even though it might
have electrical motor data included.

Scenario 1 is the recommended format for large projects, to ensure that submittals are
not missed.  Example document numbers for this scenario are shown below, based on
the sample VDR schedule shown in Table 5-2.

Document Number Title
S0926-12CS-S104-01 Structural - HRC Building Foundation Concrete mix design
S0926-12CS-S104-02 Structural - HRC Building Wall Concrete mix design
S0926-12CS-E103-01 Electrical - Distribution Panel DP-G701 submittal
S0926-12CS-E104-01 Electrical - Distribution Panel PNL-S702 submittal



WSTP IMS Document PG-RC-PC-05 Project Document Numbering Standard.docx Print 2015-12-18 15:23

Contractor Submittal Documents

Rev 2015-07-09  Page 31 of 40
N:\WSTP IMS\Current Version\PG - Program General\PC - Procedures\PG-RC-PC-05 Project Document Numbering
Standard.docx

VDR Discipline Description
S1**

Structural

Headworks and Grit
S101 Excavation Plan
S102 Shoring Plan / Shop Drawings
S103 Piles
S104  Concrete Mix Design
S2** High-Rate Clarifier Building
S201 Excavation Plan
S202 Shoring Plan / Shop Drawings
S203 Piles
S204  Concrete Mix Design
E1**

Electrical

Headworks and Grit
E101 Transformers - MV
E102 Transformers - LV
E103  Panelboards – 600V
E104  Panelboards – 120/208V
E2** High-Rate Clarifier Building
E202 Transformers - LV
E203  Panelboards – 600V
E204  Panelboards – 120/208V

5.2.4.2 VDR Code Scenario 2 – VDR Based upon Construction Specification Reference

In this scenario, the project manager has decided that no custom Vendor Document
Requirement (VDR) list is created and that the submittal requirements are to be
organized and referenced purely upon the specification reference number.  The
specification reference number is typically based on the Construction Specifications
Institute (CSI) format, which is sometimes referred to as National Master Specifications
(NMS) format.  Examples for this scenario are shown below.

Document Number Title
S0926-12CS-033000-001 Structural - HRC Building Foundation Concrete mix design
S0926-12CS-033000-002 Structural - HRC Building Wall Concrete mix design
S0926-12CS-262417-001 Electrical - Distribution Panel DP-R701 submittal
S0926-12CS-262417-002 Electrical - Distribution Panel DP-S702 submittal
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5.2.5 Sequence Number

The Sequence Number is a three digit number to uniquely identify the specific
document, with a given Project Code, WBS Code, Category Code and VDR Code.  It is
usually assigned in a sequential manner with the first document assigned a Sequence
Number of 001 and the next document 002.

5.2.6 Suffix

Implement the suffix as per Section 7.3.
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6 QUALITY TEST RESULTS

6.1 Description

Quality Test Result documents provide a record of completed test results during the
construction, pre-commissioning, and commissioning phases of the project.  Examples
include construction tests such as concrete strength testing, pre-commissioning tests
such as cable continuity tests, and commissioning tests.  These test results are stored
as records under the project.

6.2 Format

Fi
el

d

Pr
oj

ec
tC

od
e

W
B

S
C

od
e

C
at

eg
or

y
C

od
e

Eq
ui

pm
en

tI
de

nt
ifi

er

Se
qu

en
ce

N
um

be
r

Su
ffi

x
(O

pt
io

na
l)

Format LNNNN - NN LL - C[CCC]-NNN - NNN _ *

Example S0926 - 11 CQ - P-K311 - 001 _ S1

Legend: N = numeral, L= Letter, C= character (i.e. =N or L), * = multiple characters

Note:
1. The Category Type Code is always QT for Quality Test Results.

2. The file extension, such as “.docx” or “.pdf” would be appended to the end of the
filename, but is not technically considered to be part of the document number.

3. The suffix is separated by an underscore (_), not a hyphen (-).

4. The suffix is technically not part of the document number, but rather an extension to
be utilized in special case scenarios.

6.2.1 Project Code

The Project Code is implemented as per Section 4.2.1

6.2.2 WBS Code

The WBS Code is implemented as per Section 4.2.2.
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6.2.3 Category Code

The Category Code is implemented as per Section 4.2.3.  The Category Code is always
QT for project Quality Test Result documents.

6.2.4 Equipment Identifier

The Equipment Identifier is the unique set of numbers and characters applied to each
piece of equipment, as per the Identification Standard.  However, for some disciplines,
an equipment Identifier does not apply.  In this case, utilize the letter “X” for the
functional designator, and create a scheme for the equipment number that is
appropriate for the project.  An example of a scheme is as follows

Equipment Identifier Description
X-Y001 North Road
X-Y002 South Road

It is noted that this scheme may be developed as the construction progresses.

In some cases it may be acceptable to group test results.  For example, for small
electrical cables, multiple cables could be shown on one test result.  In this case, the
equipment descriptor would utilize one or more small letter “x” in the equipment number
to show that multiple pieces of equipment are included within the test result.

6.2.5 Sequence Number

The Sequence Number is a three digit number to uniquely identify the specific
document, with a given Project Code, WBS Code, Category Code, and Equipment
Identifier.  It is usually assigned in a sequential manner with the first document
assigned a Sequence Number of 001 and the next document 002, although utilizing a
non-sequential system is permitted.

6.2.6 Suffix

See Section 7.3.

6.3 Examples

Document Number Title
S0926-12QT-X-Y001-001 Compaction Test 1 Result for North Road
S0926-12QT-X-Y001-002 Compaction Test 2 Result for North Road
S0926-12QT-X-Y002-001 Compaction Test 1 Result for South Road
S0926-12QT-X-K001-001 HRC Building Foundation Pour 1 Concrete Strength Test
S0926-12QT-X-K001-002 HRC Building Foundation Pour 2 Concrete Strength Test
S0926-12QT-P-K301-001 Pump P-K301 pre-commissioning form
S0926-12QT-P-K301-002 Pump P-K301 Vibration test result
S0926-12QT-C-Kxx1-001 HRC Building (K) small cable test results (Part 1 of 2)
S0926-12QT-C-Kxx1-002 HRC Building (K) small cable test results (Part 2 of 2)
S0926-12QT -C-K711-01 Cable test form for cable C-K711.
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7 GENERAL REQUIREMENTS

The general requirements apply to all documents.

7.1 Document Titles

Every document shall have a document title clearly indicated on the cover of the
document.  The document number and document title are independent fields.  Where a
DMS is utilized, the title shall also be entered into the DMS document metadata.

Document titles should contain concise descriptive information regarding the content of
the document, without duplicating information that is found in the document type.  The
information, together with the document number should provide users with sufficient
information to identify the document.  Where dates are applicable, they shall be in
YYYY-MM-DD format.

7.2 Revision Codes

Every document shall clearly have a revision code indicated on the cover page of the
document.  The revision shall be in the format as per Table 7-1.

Code Description
PA - PZ Preliminary / Draft Release

00 First Official Revision (Tender / Construction)
01 - 99 Subsequent Official Released Revisions

##[A-Z]

A draft release of changes to the ## revision release, which when
approved would be incremented to the next release.  For example:
revision 01B is the second draft of the changes to the 01 release
document, and when approved, would later become the 02
release document.

The revision code is not part of the document number, but shall be shown on the cover
page / title block of all documents.

7.2.1 Revision Description

All documents should indicate a Revision Description, to indicate the purpose of the
issue, or the changes made.  Examples are indicated below:

Revision Revision Description
PA Initial Concept
PC Issued for 60% Review
00 Issued for Tender
01 Modified pump horsepower



WSTP IMS Document PG-RC-PC-05 Project Document Numbering Standard.docx Print 2015-12-18 15:23

General Requirements

Rev 2015-07-09  Page 36 of 40
N:\WSTP IMS\Current Version\PG - Program General\PC - Procedures\PG-RC-PC-05 Project Document Numbering
Standard.docx

7.3 Suffix Codes

The Suffix Code is technically not part of the document number, but rather an optional
extension to be utilized in special case scenarios.  The Suffix Code consists of one to
three letters and an optional subsequent sequence number.  While the information in
the suffix is limited, it should be noted that the document title should be utilized to fully
describe the document.  See Table 7-2 for a list of Suffix Codes and their definition.

Code Description
APP Appendix

C Commented version of the document
RES Response to document.  (Example – CCN Quote)

R Revision of a document
S Signed / approved version of the document

Note:
1. As a DMS has not yet been implemented, compatibility of this field with the DMS

has not been confirmed.  Use of this field within a network drive filesystem or
SharePoint site is appropriate.

2. Stacking of multiple suffix codes is acceptable where required to indicate the
document content.  The suffixes are to be separated utilizing an underscore
character.

7.3.1 Appendix Files

Appendix files are additional documents appended to a main document.  In some cases
they may have a completely independent document number, but in other cases it is
appropriate to number the document as an appendix to the main document by utilizing
the APP suffix code.

7.3.2 Commented Files

During project implementation, documents are reviewed and commented on.  The
comments can either be integrated into the native document, such as Microsoft Word
comments, or into a PDF file.  The commented files are not official versions of the
document, and thus require a separate filename.  The filename is to be appended with
“_C#”, where # is a sequential number to be applied.  Multiple comment files can be
produced with respect to a single document.  Where a comment file is applicable to a
single revision, the revision number should also be included in the filename.

Note:
1. If the DMS incorporates a commenting system, it shall be utilized rather than the

use of commented files.
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7.3.3 Examples

The following examples demonstrate correct application of suffixes.

Name Title Description
S0924-01DS-RPT-0001_C0  Excel review log on a design report

that is applicable to all revisions of
the document

S0924-11CA-PES-0015_S 2014-10-31 Signed copy of Progress Estimate
15 for the period ending 2014-10-31.

S0924-12CA-ACC-0003_APP01 SF-G652
Datasheet

Appendix to CA-ACC-0003

S0924-12CA-CCN-0001_RES01 Additional Concrete Contractor response (quote) to
CA-CCN-0001 document regarding
Additional Concrete.

S0924-12CA-PES-0015_S 2014-10-31 Signed copy of Progress Estimate
15 for the period ending 2014-10-31.

S0924-12CA-MOM-0001_R01 2014-09-10
Progress Meeting

Revision 01 of the Minutes of
Meeting for the Contractor Progress
Meeting dated 2014-09-10.

1-0102-CGAD-B601_RPA_C0  1st Commented file on PA rev.
1-0102-CGAD-B601_RPB_C0  1st Commented file on PB rev
1-0102-CGAD-B601_RPB_C1  2nd Commented file on PB rev
S0924-11DD-RPT-0001_C0 Document

Comments
Excel comment file applicable to all
revisions of the document
(alternative to examples above)
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8 FAQ – FREQUENTLY ASKED QUESTIONS

Why do Class A Documents have a different coding system than General Project
Documents?

Class A Documents have a different lifecycle than General Project Documents.  Project
documents, such as a progress estimate or meeting minutes, do not typically need to
be referenced past the life of the project.  However, Class A Documents, including
drawings, have a life for as long as the facility is in service.  Thus, Class A Documents
have a document number coded by facility and area rather than by project.

How should a HAZOP workshop report be numbered?

Workshop reports are not considered to be design documents, and thus should be
numbered as General Project Documents per Section 4.  For example, a valid project
document number would be:

S0926-05DS-RPT-0005 HRC Building HAZOP Report

What should the Revision Code be for a preliminary drawing, sealed by a professional
engineer for costing purposes?

Preliminary drawings should be coded with a Revision Code in the PA to PZ series,
regardless of whether the drawing is an authenticated sealed drawing.  An example is
shown below:

Document Number: 1-0102-PPID-S201
Revision PC
Revision Description: Issued for Costing

What should the Revision Code be for a drawing issued for tender, but not sealed by a
professional engineer?

A drawing issued for tender is an official release.  If this is the first official release of the
drawing, it should have a Revision Code of 00.  A subsequent revision to issue the
drawing for construction and seal the document would have a Revision Code of 01.
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A drawing is currently at the as-built stage and changes are proposed as part of a new
construction package.  Should a new document be created?  How should the Revision
Code be applied?

If the changes to the document are minor and do not change the overall design intent,
then modify the existing drawing.  The following is an example sequence of drawings
revisions, which would be appropriate for the indicated situation:

Document Number Revision Revision Description
1-0101-PPID-D521 02 As-Built – Bid Opp. 123-2015
1-0101-PPID-D521 02A Proposed Modifications
1-0101-PPID-D521 02B Issued for City Review
1-0101-PPID-D521 03 Issued for Tender – Bid Opp. 456-2018

How should National Master Specification (NMS) format specifications be numbered?

Response to be developed.

How should Construction Inspections by the Engineer be numbered?

Construction inspections reports by the engineers are considered to be Construction
documents, not Quality Test Results.  Construction documents are organized by
discipline, as per Table 4-3.  The Document Type Code for construction inspection
reports is found in Table 4-4 to be CIR.  Thus, for a structural inspection report for
project S-924 and WBS Code 11, the document code would be:

S0924-11NS-CIR-0001

Where 0001 is the next available incremental number.

If a project is in the construction stage, and the contract administrator holds a meeting
with the City, how should the meeting minutes be numbered?

Meeting minutes of meeting held with the contractor during the contract administration
phase are typically numbered as follows:

S0924-21CA-MOM-0001, S0924-21CA-MOM-0002, etc

The concern is that a meeting held without the contractor should not interrupt the
meeting number sequence.  Thus, if meetings are held without the contractor, it is
recommended to utilize the sequence number to differentiate the meetings as follows:

S0924-21CA-MOM-1001, S0924-21CA-MOM-1002, etc

How can I tell which organization created the document for the document number?

The document number does not indicate who created the document.  The document’s
originator should be shown on the document’s title page.  In addition, if a DMS is
utilized on the project, the DMS should have a metadata field for the document’s
originator.
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What is the document number for a single comment file that applies to a large group of
drawings?

The document number should utilize the LIS (List) document type.  For example:

S0976-11DD-LIS-0001 WSTP Level 2 Design Report Comment List
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1 INTRODUCTION

1.1 Scope of the Guide

1.2 Application
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1.3 Definitions
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2 GENERAL

2.1 References

2.1.1 General

2.1.2 City of Winnipeg Standards

2.1.3 Codes and Standards

2.1.4 Local Codes and Bylaws
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2.2 Units of Measure
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3 PROCESS CONTROL SYSTEM

3.1 General

3.2 Existing DCS
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3.3 Architecture Overview

Figure 3-1:  Facility PLC-based Process Control System Architecture
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Notes regarding Figure 3-1:

1. The figure does is not comprehensive in that it does not show typical quantities of
programmable controllers, remote I/O racks, HMI clients, etc., that would be installed at a
wastewater treatment facility.

2. All network switches and patch panels are not shown.

3. Field equipment such as instruments, motor starters, VFDs, etc., are not shown.

4. Refer to Section 3.4.3.5 for additional details on the device networks for connecting field
equipment.

3.4 Communication Networks

3.4.1 General

Process Control System Network

Administration Network

Security Network

3.4.2 Facility-Wide Network Upgrades
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3.4.3 Process Control System Network

Demilitarized Zone (DMZ)

Supervisory Network

Server Network

Control Network

Device Networks

3.4.3.1 Demilitarized Zone (DMZ)

3.4.3.2 Supervisory Network
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3.4.3.3 Server Network

3.4.3.4 Control Network
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3.4.3.5 Device Networks
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3.4.4 Network Routing

3.4.5 Network Equipment and Cabling

Table 3-1:  Standardized Networking Components

Purpose Port Specifications Model Number
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3.4.6 Wireless Networking

3.5 HMI, Historian, and Information Server Systems

3.5.1 General

3.5.2 HMI Servers
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3.5.3 HMI Clients

3.5.4 HMI Terminal Servers

3.5.5 Historian Server
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3.5.6 Information Server

3.6 Modification of HMI Systems

3.7 Domain Controller

3.8 Server Virtualization
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3.9 Programming/Maintenance Workstations

3.10 Programmable Logic Controllers

PLC to Replace an Existing DCS PCU
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PLC for New Process Equipment or Independent Critical Equipment

PLC for a Minor Process Train or Auxiliary Equipment

Packaged PLC from Equipment Vendor

3.10.1 PLC to Replace an Existing DCS PCU
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3.10.2 PLCs for New Wastewater Treatment Process Equipment or
Independent Critical Equipment

3.10.3 PLCs for a Minor Process Train or Auxiliary Equipment
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3.10.4 Packaged PLC from Equipment Vendor

3.11 Standardized PLC Hardware
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Table 3-2:  Quantum Hot-Standby Racks

Description Catalog Number Notes



Automation Design Guide

Table 3-3:  Mid-Grade PLC Racks

Description Catalog Number Notes

Notes:

1. Part numbers starting with “BMX” can be installed into “BME” backplanes.

2. On some BME backplanes, only specific slot numbers on the backplane support “BME”
modules.  Refer to Schneider Electric documentation.
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Table 3-4:  X80 Remote I/O Racks

Description Catalog Number Notes

Notes:

1. Part numbers starting with “BMX” can be installed into “BME” backplanes.

2. On some “BME” backplanes, only specific slot numbers on the backplane support “BME”
modules.  Refer to Schneider Electric documentation.
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3.12 Standard Architectures

Figure 3-2:  Quantum Hot-Standby Architecture

Notes:

1. All I/O modules are located in separate remote I/O (RIO) racks.

2. Where process equipment redundancy is provided, the associated motor controllers should
be connected to separate network switches to improve availability.  In this figure, the starters
in the MCC are divided to separate switches, but could also be placed in separate MCCs.

3. The DIO sub-ring for the VFDs and MCC is shown connected to two dual ring switches to
improve reliability.
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Figure 3-3:  Mid-grade PLC System Architecture with M340 Processor

Notes:
1. Non-redundant PLCs typically connect to one control network via the processor service port

or an in-rack Ethernet modules.  An additional in-rack Ethernet module may be installed if
connection to the Secondary Control Network is required.

2. Rack extensions may be added to the main rack for additional I/O if required.  The M340
processor does not support Remote I/O (RIO) racks.

3. Instruments are typically hardwired to in-rack I/O modules.
4. Distributed I/O (DIO) devices such as MCCs and VFDs are connected to the service port of

the processor or to an Ethernet module.  If the field devices support Rapid Spanning Tree
Protocol (RSTP) then they may be connected in a ring topology to a BMXNOC0401 in-rack
Ethernet module.

PLC-B806.R0

NSW-B930

VFD-B601 MS-B602

PLC-B806.R1
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Figure 3-4:  Mid-grade PLC System Architecture with M580 Processor

Notes:
1. Non-redundant PLCs connect to one or both control networks via the processor service port

and/or an in-rack Ethernet modules.
2. The M580 processor may use in-rack I/O or Remote I/O (RIO).
3. Instruments are typically hardwired to in-rack I/O modules.
4. Distributed I/O (DIO) devices such as MCCs and VFDs are connected in a DIO sub-ring

(preferred) or as a DIO cloud.  DIO devices connected as a DIO cloud may connect to a dual
ring switch (DRS), to the service port of the processor, or to an Ethernet module.

PLC-B807.R0

NSW-B931

VFD-B611 VFD-B612

RIO-B807-1

PLC-B807.R1
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Figure 3-5:  Multiple PLCs controlling a single MCC

Notes:
1. Multiple PLCs cannot connect to the same RIO ring.  As such, if an MCC must be controlled

by separate PLCs, separate networks must be provided to the MCC.
2. An X80 remote I/O rack could be connected in the RIO ring associated with the Quantum

pair, but this is not shown.
3. PLC-G806 is connected to network switch NSW-G934 in the MCC using a ring topology.

This requires the use of an in-rack Ethernet module such as the BMXNOC0401.
Alternatively, a single (non-ring) connection to NSW-G934 can be implemented, but it will not
have the same fault-tolerance as a ring topology.
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PLC-G806



Automation Design Guide

Figure 3-6:  Connection of PROFIBUS DP Devices

Notes:
1. The Schneider PRM (Profibus Remote Master) module provides conversion between

Modbus/TCP and PROFIBUS DP, and is connected as a DIO cloud to the PLC system.
2. The Schneider PRM may connect directly to the PLC, or to a dual ring switch.  In the case of

redundant Quantum PLCs, the PRM would be connected to a dual ring switch.
3. A modular PROFIBUS system is shown for connection of PROFIBUS devices.  This

facilitates replacement of PROFIBUS DP devices without affecting the entire PROFIBUS DP
network.

4. External terminations are shown at the ends of the PROFIBUS DP segments with more than
one instrument, to facilitate replacement of the last device without affecting the segment.
Note that if all the instruments on one segment are in the same loop then external
terminations may not be required.

5. Group together devices of one process loop on a common PROFIBUS DP segment.
FV-S1401 and FIT-S1402 are in the same process loop and therefore share the same
PROFIBUS DP segment.

6. Where process equipment and/or instrumentation redundancy is provided, it is encouraged to
connect the redundant devices to separate PRM modules, as shown.
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S1502

FV
S1401

LIT
S2901
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Figure 3-7:  Connection of PROFIBUS PA Devices

Notes:
1. PROFIBUS PA splitters (or “segment protectors”) are used in the field to provide spur

connections for PROFIBUS PA devices, rather than connecting the devices in a daisy-chain
fashion.  This allows for easy replacement of individual devices, and prevents an electrical
short on one spur from affecting other spurs.

2. Provide multiple splitters (or “segment protectors”) in the field as required to minimize spur
lengths.
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3.13 PLC Programs

3.13.1 Program Language

Table 3-5:  Permitted PLC Programming Languages

Language Permitted Notes

3.13.2 PLC Configurations and Program Logic

3.13.3 Program Structure
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3.13.4 Program Documentation

3.13.5 Variable Data Types

3.14 Control Modes

Manual Auto
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Local
Remote

Hand Remote

Auto

Remote

3.15 Cyber Security
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4 IDENTIFICATION
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5 ENVIRONMENTAL REQUIREMENTS

5.1 Ingress Protection

Table 5-1:  Minimum Ingress Protection for Instruments and Enclosures

Environment NEMA

5.2 Temperature and Humidity Ratings

5.3 Cold Environment Requirements
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6  WIRING, CABLING, AND CONDUIT

6.1 Standard Colours

6.1.1 Control Wiring – Wire Colour

Table 6-1:  Wire Colour Codes

Conductor Purpose Colour

6.1.2 Network Cable – Jacket Colour

Table 6-2:  Network Cable Jacket Colour Codes

Cable Purpose Colour

6.1.3 Profibus Cable – Conductor Colour

Table 6-3:  Profibus Cable Conductor Colours

Profibus DP Profibus PA Colour
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6.1.4 Conduit Colour Coding

Table 6-4:  Conduit Colour Codes

System Prime Band Aux. Band

6.2 Cable Types and Ratings

6.3 Use of Conduits vs. Cables

6.4 Conduit Materials and Sizes
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Table 6-5 : Facility Conduit Application

Application Type

6.5 Junction Boxes

6.6 Cable Trays
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6.7 Shield Termination and Grounding
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6.8 Signal Noise Prevention
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7 HMI SYSTEMS

7.1 Typical Information and Control Points on HMI Systems
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7.2 HMI Standards and Reference Material
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8 LOCAL USER INTERFACE

8.1 General

8.2 Pilot Device Colours

Table 8-1:  Standard Pilot Device Colours

Purpose Pilot Device Colour

Notes:

1.  The pilot light colours used are selected from an operations perspective.

2.  Use of white or clear lens pilot lights is not permitted as it is difficult to discern whether they
are illuminated in brightly lit areas.

3.  Emergency stop pushbuttons to be push-pull maintained operators with red mushroom cap.
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8.3 Touchscreen HMIs

8.4 Typical Manual Controls

Remote Auto
Hand
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9 CONTROL PANELS

9.1 Heating, Ventilation, and Cooling

9.2 Spare Space

9.3 Wireways
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Table 9-1:  Wiring Categories

Category Description Examples

9.4 Cable Entry

9.5 Power Supply Voltage

9.6 Control Voltage

9.7 Grounding and Bonding
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9.8 Terminals
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Table 9-2:  Preferred Control Panel Terminals

Type Manufacturer Catalog
Number Notes
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9.9 Terminals for Hardwired I/O Terminations

Table 9-3:  Hardwired I/O Terminations

Application Function Terminal Type

(Note 1)

(Note 1)

Notes:

1. Feed-through terminals are used for terminating analog shields in the case where the
associated DIN rail is bonded to the enclosure’s electrical (safety) ground.  If an isolated DIN
rail is provided, which is only connected to the isolated instrumentation ground bus in the
enclosure, potential earth terminals may be used instead of feed-through terminals.

9.10 Lighting

9.11 Shelves
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9.12 Laptop Receptacle

9.13 Ethernet Port
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10 MOTOR CONTROL

10.1 Standard Equipment

10.2 Control and Monitoring

10.2.1 General

Hardwired control and monitoring

Hardwired control, network monitoring

Network control and monitoring

10.2.2 Low Voltage Motor Control Centres
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Table 10-1:  Low Voltage, Intelligent MCC Starter – Typical Control and Monitoring Points

Motor Size Typical Control
Points Typical Monitoring Points

Notes:

1. Refer to the Electrical Design Guide, document 510276-0000-47ER-0001, for typical motor
protection requirements, which should be monitored by the process control system.
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Table 10-2:  Low Voltage, Hardwired MCC Starter – Typical Control and Monitoring Points

Motor Size Typical Control
Points Typical Monitoring Points

Notes:

1. Refer to the Electrical Design Guide, document 510276-0000-47ER-0001, for typical motor
protection requirements, which should be monitored by the process control system.

10.2.3 Low Voltage Variable Frequency Drives
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Table 10-3:  Low Voltage, Networked VFDs – Typical Control and Monitoring Points

Motor Size Typical Control Points Typical Monitoring Points

Notes:

1. Refer to the Electrical Design Guide, document 510276-0000-47ER-0001, for typical motor
protection requirements, which should be monitored by the process control system.

Table 10-4:  Low Voltage, Hardwired VFDs – Typical Control and Monitoring Points

Motor size Typical Control Points Typical Monitoring Points

Notes:

1. Refer to the Electrical Design Guide, document 510276-0000-47ER-0001, for typical motor
protection requirements, which should be monitored by the process control system.
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10.2.4 Medium Voltage Motors

Table 10-5:  Medium Voltage Motors – Typical Control and Monitoring Points

Motor size Typical Control Points Typical Monitoring Points

Notes:

1. Refer to the Electrical Design Guide, document 510276-0000-47ER-0001, for typical motor
protection requirements, which should be monitored by the process control system.

10.2.5 Automatic Restart
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11 VALVE CONTROL

11.1 General

11.2 Control and Monitoring
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Table 11-1:  Typical Valve Control and Monitoring Points

Valve and Actuator
Characteristics Typical Control Points Typical Monitoring Points

(See Note 1)
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Valve and Actuator
Characteristics Typical Control Points Typical Monitoring Points

(See Note 1)

Note:

1. Not all of the monitoring points from PROFIBUS-connected valves are required to be
displayed on the HMI system.  Several of these monitoring points will be used in the control
strategy only, or used in combination for indicating higher level alarms on the HMI.
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12 FIELD INSTRUMENTATION

12.1 Typical Practices

12.1.1 Fail-Safe Implementation

12.1.2 Routing of Signal Cabling

12.1.3 Instrument Redundancy

12.1.4 Installation and Removal
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12.1.5 Instrument Displays

12.1.6 Instrument Manifolds

12.2 Selection Criteria

12.2.1 Standardized Manufacturers

12.2.2 Instrument Accuracy

12.2.3 Transmitter Output
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12.2.4 Switches vs. Transmitters

Table 12-1:  Guidelines for Selection of Switches vs. Transmitters

Application Instrument Notes
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12.2.5 Instrument Power Supply

12.2.6 Materials

12.2.7 Flow Measurement Instruments

Table 12-2:  Acceptable Electromagnetic Flowmeter Liner Materials

Media Acceptable Liner Materials
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12.2.8 Level Measurement Instruments

12.2.9 Pressure Measurement Instruments

12.2.10 Temperature Measurement Instruments
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13 POWER SUPPLY

13.1 General Requirements

13.2 24 Vdc Power Supplies

13.3 UPS Power



Automation Design Guide

Table 13-1:  Equipment Requiring UPS Power

Equipment UPS Powered

Table 13-2:  UPS Design Battery Life

UPS Type Backup Generator

Time
Low / Medium

Reliability
Requirement

High Reliability
Requirement
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14 HAZARDOUS LOCATIONS

14.1 General

14.2 References
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14.3 Design Requirements

14.3.1 General

14.3.2 Intrinsically Safe Systems
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14.4 Preferred Methods of Protection

14.4.1 General

14.4.2 Zone 0 Locations

14.4.3 Zone 1 Locations

14.4.4 Zone 2 Locations
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15 SAFETY INSTRUMENTED SYSTEMS

15.1 General



Automation Design Guide

15.2 Documentation Requirements

15.3 General Design Principles
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16 GROUNDING

16.1 General
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16.2 Implementation of Automation Equipment Grounding

16.2.1 Installations in Existing Buildings

16.2.2 Installations in New Buildings

16.2.3 Typical Configurations
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Figure 16-1:  Typical Grounding System Implementation with Three Grounding Electrodes

Notes:

1. The electrical (safety) ground bus bar is grounded to two ground electrodes to ensure proper
connectivity to ground.

2. The ground bus bars other than the electrical (safety) ground bus bar are grounded to a
different ground electrode than those used by the electrical (safety) ground.  This is done to
minimize potential rise on these ground buses during an electrical ground fault.  The negative
effects resulting from electrical noise are also minimized.

3. Duplicate grounded conductors are provided for the Intrinsically Safe ground bus bar for
safety reasons.
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Figure 16-2:  Typical Grounding System Implementation with a Perimeter Ground

Notes:
1. The electrical (safety) ground bus bar is grounded using two ground conductors to ensure

proper connectivity to ground.  Ideally these are connected directly to two ground electrodes,
but connection to the perimeter ground cabling, as shown, is also acceptable.

2. The grounding points for the instrumentation and communications equipment are shown
connected to the perimeter ground cabling rather than directly to a ground electrode.  This is
acceptable provided that electrical equipment is not grounded at a point between them and
the nearest ground electrode.  It is preferred to have direct connections to a ground electrode.

3. The grounding point for the intrinsically safe equipment is shown connected directly to a
ground electrode, which is the preferred method due to the sensitivity of intrinsically safe
equipment.  If this is not feasible, it may be connected to the perimeter ground cabling
provided that no electrical equipment is grounded at a point on the perimeter ground between
it and the nearest ground electrode.

4. Duplicate grounded conductors are provided for the Intrinsically Safe ground bus bar for
safety reasons.

16.3 Minimum Requirements
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16.4 Good Practices
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17 ENGINEERING DESIGN TEAM RESPONSIBILITY

17.1 General
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17.2 Drawings

17.2.1 Loop Drawings
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17.2.2 Instrument Segment Drawings

17.2.3 Instrument Location Plan Drawings
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17.2.4 Instrument Installation Details
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17.2.5 Control Panel Layouts

17.2.6 Control Panel Power Distribution Schematics
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17.2.7 I/O Module Wiring Diagrams

17.2.8 Network Diagrams
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17.2.9 Automation Conduit Riser Diagrams

17.2.10 Process and Instrumentation Diagrams

Note:   Process and Instrumentation Diagrams are officially categorized under the Process
discipline, but rely heavily on input from automation engineers.
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17.3 Other Documents

17.3.1 Instrument List
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17.3.2 Loop Numbering List
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17.3.3 I/O List
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17.3.4 Interface Maps

17.3.5 Automation Cable Schedule



Automation Design Guide

17.3.6 Lamacoid Schedule
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17.3.7 Process Control Narrative

17.3.8 Functional Requirements Specifications
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17.4 Construction and Commissioning Documents

17.4.1 Instrument Test Forms
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17.4.2 I/O Module Test Forms

17.4.3 PLC System Commissioning Checklist
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17.4.4 Valve Actuator Commissioning Checklist
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17.5 Design Calculations and Studies
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(Consultant Name) Instrument List (Document Code)
(Project Name)

Tag Description P&ID Drawing Plan Drawing
Segment/Schem./
Loop Drawing Datasheet Installation Detail Mounting Supplied By Notes

LT-B5801 P-B580 Boiler Room Flood Level Transmitter 1-0102B-A0024 1-0102B-E0012 1-0102B-A0030 1-0102B-E0012 Suspended Contractor - I&C
FT-G6013 SF-G601 Flow Transmitter 1-0102G-A0094 1-0102G-A0097 1-0102G-A0114 112577-0116-48ED-0001 1-0102G-A0128 Duct Contractor - I&C
PDS-G6012 SF-G601 Filter Differential Pressure Switch 1-0102G-A0094 1-0102G-A0097 1-0102G-A0118 Wall Contractor - I&C
TT-G6011 SF-G601 Outside Air Temperature Transmitter 1-0102G-A0094 1-0102G-A0097 1-0102G-A0114 112577-0116-48ED-0003 1-0102G-A0128 Duct Contractor - I&C with immersion stem
XV-G6011 SF-G601 Intake Damper 1-0102G-A0094 1-0102G-A0097 1-0102G-E0036 Damper Contractor - HVAC
XV-G6014 SF-G601 Discharge Damper 1-0102G-A0094 1-0102G-A0097 1-0102G-E0036 Damper Contractor - HVAC
FT-G6023 SF-G602 Flow Transmitter 1-0102G-A0095 1-0102G-A0097 1-0102G-A0115 112577-0116-48ED-0002 1-0102G-A0128 Duct Contractor - I&C
XV-G6021 SF-G602 Intake Damper 1-0102G-A0095 1-0102G-A0097 1-0102G-E0037 Damper Contractor - HVAC
XV-G6022 SF-G602 Discharge Damper 1-0102G-A0095 1-0102G-A0097 1-0102G-E0037 Damper Contractor - HVAC
FSL-G6031 P-G603 Flushing Water Glycol Flow Switch 1-0102G-A0094 1-0102G-A0097 1-0102G-A0118 1-0102G-A0128 Pipe - Inline Contractor - I&C
TT-G6032 SF-G601 Intermediate Air Temperature Transmitter 1-0102G-A0094 1-0102G-A0097 1-0102G-A0116 112577-0116-48ED-0004 1-0102G-A0128 Duct Contractor - I&C with immersion stem
TT-G6033 HE-G603 Flushing Water Inlet Temperature 1-0102G-A0094 1-0102G-A0097 1-0102G-A0116 112577-0116-48ED-0005 Pipe - Inline Contractor - I&C with thermowell
TT-G6034 HE-G603 Flushing Water Outlet Temperature 1-0102G-A0094 1-0102G-A0097 1-0102G-A0116 112577-0116-48ED-0006 Pipe - Inline Contractor - I&C with thermowell
TV-G6032 HE-G603 Flushing Water Valve 1-0102G-A0094 1-0102G-A0097 1-0102G-A0116 Pipe - Inline Contractor - HVAC
FSL-G6051 P-G605 Hot Water Heating Glycol Flow Switch 1-0102G-A0094 1-0102G-A0097 1-0102G-A0118 1-0102G-A0128 Pipe - Inline Contractor - I&C
TT-G6052 SF-G601 Discharge Air Temperature Transmitter 1-0102G-A0094 1-0102G-A0097 1-0102G-A0117 112577-0116-48ED-0007 1-0102G-A0128 Duct Contractor - I&C with immersion stem
TV-G6052 HE-G605 Hot Water Valve 1-0102G-A0094 1-0102G-A0097 1-0102G-A0117 Pipe - Inline Contractor - HVAC
HS-G6061 Wet Well Entry Station Switch 1-0102G-A0093 1-0102G-A0098 1-0102G-A0090 Wall N/A Existing
YL-G6061-1 "Do Not Enter" Lamp 1-0102G-A0093 1-0102G-A0098 1-0102G-A0090 In Enclosure Contractor - I&C
YL-G6061-2 "Enter" Lamp 1-0102G-A0093 1-0102G-A0098 1-0102G-A0090 In Enclosure Contractor - I&C
PDT-G6081 Wet Well Differential Pressure 1-0102G-A0093 1-0102G-A0097 1-0102G-A0119 Wall Contractor - I&C
FSL-G6827 G682-AHU Supply Air Flow Switch 1-0102G-A0026 1-0102G-A0099 1-0102G-A0125 Duct Contractor - I&C
PDT-G6825 Electrical Room Differential Pressure 1-0102G-A0026 1-0102G-E0007 1-0102G-A0124 Wall Contractor - I&C
TV-G6821-1 AHU-G682.SF Outside Air Intake Damper 1-0102G-A0026 1-0102G-A0099 1-0102G-A0121 Damper Contractor - HVAC
TV-G6821-2 AHU-G682.SF Return Air Damper 1-0102G-A0026 1-0102G-A0099 1-0102G-A0121 Damper Contractor - HVAC
PV-G6825 AHU-G682.SF Outside Air Relief Damper 1-0102G-A0026 1-0102G-A0099 1-0102G-A0121 Damper Contractor - HVAC
TSL-G6826 AHU-G682.SF Low Temperature Switch 1-0102G-A0026 1-0102G-A0099 1-0102G-E0043 Duct Contractor - I&C
TT-G6823 AHU-G682.SF Outside Air Temperature Transmitter 1-0102G-A0026 1-0102G-A0099 1-0102G-A0120 112577-0116-48ED-0008 1-0102G-A0128 Duct Contractor - I&C with immersion stem
TT-G6824-1 AHU-G682.SF Discharge Air Temperature Transmitter 1-0102G-A0026 1-0102G-A0099 1-0102G-A0120 112577-0116-48ED-0009 1-0102G-A0128 Duct Contractor - I&C with immersion stem
TT-G6824-2 AHU-G682.SF Return Air Temperature Transmitter 1-0102G-A0026 1-0102G-A0099 1-0102G-A0120 112577-0116-48ED-0010 1-0102G-A0128 Duct Contractor - I&C with immersion stem
TV-G6824-1 AHU-G682.SF Hot Water Control Valve 1-0102G-A0026 1-0102G-A0099 1-0102G-A0122 Pipe - Inline Contractor - HVAC
TV-G6824-2 AHU-G682.SF Chilled Water Control Valve 1-0102G-A0026 1-0102G-A0099 1-0102G-A0123 Pipe - Inline Contractor - HVAC
XV-G6861 EF-G686 Discharge Damper 1-0102G-A0095 1-0102G-A0099 1-0102G-E0039 Damper Contractor - HVAC
XV-G6871 EF-G687 Discharge Damper 1-0102G-A0095 1-0102G-A0099 1-0102G-E0038 Damper Contractor - HVAC
TT-G6922 Electrical Room Temperature Transmitter - Above VFDs 1-0102G-A0096 1-0102G-E0007 1-0102G-A0126 Wall Contractor - I&C
XV-G6921 EF-G692 Discharge Damper 1-0102G-A0096 1-0102G-E0007 1-0102G-E0042 Damper Contractor - HVAC

Notes:
     1.  This instrument list is provided for reference only, and is not necessarily comprehensive.
     2.   The specific division (Mechanical, HVAC, Electrical, I&C) indicated in the "Supplied By" column is a suggestion only.  The Contractor may divide the supply of the instruments between subtrades as required.
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(Consultant Name) I/O List
PLC-G801

(Document Code)
(Project Name)

Discrete Inputs
PLC Slot Point Tag Description 0 State 1 State Notes

PLC-G801 1 0 P-G603.Rdy P-G603 Ready Not Ready Ready 120 VAC relay in CP
PLC-G801 1 1 P-G603.Run P-G603 Running Not Running Running 120 VAC relay in CP
PLC-G801 1 2 P-G605.Rdy P-G605 Ready Not Ready Ready 120 VAC relay in CP
PLC-G801 1 3 P-G605.Run P-G605 Running Not Running Running 120 VAC relay in CP
PLC-G801 1 4 EF-G686.Rdy EF-G686 Ready Not Ready Ready 120 VAC relay in CP
PLC-G801 1 5 EF-G686.Run EF-G686 Running Not Running Running 120 VAC relay in CP
PLC-G801 1 6 XV-G6861.ZSC EF-G686 Damper Closed Not Closed Closed 120 VAC relay in CP
PLC-G801 1 7 XV-G6861.ZSO EF-G686 Damper Open Not Open Open 120 VAC relay in CP
PLC-G801 1 8 EF-G686.IS EF-G686 Motor Loaded Not Loaded Loaded 120 VAC relay in CP
PLC-G801 1 9 SPARE 120 VAC relay in CP
PLC-G801 1 10 SPARE 120 VAC relay in CP
PLC-G801 1 11 SPARE 120 VAC relay in CP
PLC-G801 1 12 SPARE 120 VAC relay in CP
PLC-G801 1 13 SPARE 120 VAC relay in CP
PLC-G801 1 14 SPARE 120 VAC relay in CP
PLC-G801 1 15 SPARE 120 VAC relay in CP
PLC-G801 1 16 P-G603.Rem P-G603 Auto Mode Not Auto Auto
PLC-G801 1 17 FSL-G6031 P-G603 No Flow No Flow Flow
PLC-G801 1 18 P-G605.Rem P-G605 Auto Mode Not Auto Auto
PLC-G801 1 19 FSL-G6051 P-G605 No Flow No Flow Flow
PLC-G801 1 20 EF-G686.Rem EF-G686 Auto Mode Not Auto Auto
PLC-G801 1 21 SPARE
PLC-G801 1 22 SPARE
PLC-G801 1 23 SPARE
PLC-G801 1 24 SPARE
PLC-G801 1 25 SPARE
PLC-G801 1 26 SPARE
PLC-G801 1 27 SPARE
PLC-G801 1 28 SPARE
PLC-G801 1 29 SPARE
PLC-G801 1 30 SPARE
PLC-G801 1 31 SPARE
PLC-G801 2 0 VFD-G601.Rem SF-G601 Auto Mode Not Auto Auto
PLC-G801 2 1 VFD-G601.Rdy SF-G601 Ready Not Ready Ready
PLC-G801 2 2 VFD-G601.Run SF-G601 Running Stopped Running
PLC-G801 2 3 XV-G6011.ZSC SF-G601 Inlet Damper Closed Not Closed Closed
PLC-G801 2 4 XV-G6011.ZSO SF-G601 Inlet Damper Fully Open Not Fully Open Fully Open
PLC-G801 2 5 XV-G6014.ZSC SF-G601 Outlet Damper Closed Not Closed Closed
PLC-G801 2 6 XV-G6014.ZSO SF-G601 Outlet Damper Fully Open Not Fully Open Fully Open
PLC-G801 2 7 PDS-G6012 SF-G601 Outdoor Air Filter Plugged Not Plugged Plugged
PLC-G801 2 8 VFD-G602.Rem SF-G602 Auto Mode Not Auto Auto
PLC-G801 2 9 VFD-G602.Rdy SF-G602 Ready Not Ready Ready
PLC-G801 2 10 VFD-G602.Run SF-G602 Running Stopped Running
PLC G801 2 11 XV G6021 ZSC SF G602 I l t D Cl d N t Cl d Cl d
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PLC-G801 2 11 XV-G6021.ZSC SF-G602 Inlet Damper Closed Not Closed Closed
PLC-G801 2 12 XV-G6021.ZSO SF-G602 Inlet Damper Fully Open Not Fully Open Fully Open
PLC-G801 2 13 XV-G6022.ZSC SF-G602 Discharge Damper Closed Not Closed Closed
PLC-G801 2 14 XV-G6022.ZSO SF-G602 Discharge Damper Fully Open Not Fully Open Fully Open
PLC-G801 2 15 SPARE
PLC-G801 2 16 SPARE
PLC-G801 2 17 VFD-G687.Rem EF-G687 Auto Mode Not Auto Auto
PLC-G801 2 18 VFD-G687.Rdy EF-G687 Ready Not Ready Ready
PLC-G801 2 19 VFD-G687.Run EF-G687 Running Stopped Running
PLC-G801 2 20 XV-G6871.ZSC EF-G687 Damper Closed Not Closed Closed
PLC-G801 2 21 XV-G6871.ZSO EF-G687 Damper Fully Open Not Fully Open Fully Open
PLC-G801 2 22 HS-G6061.Occ Wet Well Occupied Switch Unoccupied Occupied
PLC-G801 2 23 AA-G5015 Gas Detection Alarm Okay Alarm
PLC-G801 2 24 LCP-G1.EA-1 LCP-G1 PS01 Power OK Fail Okay
PLC-G801 2 25 LCP-G1.EA-2 LCP-G1 PS02 Power OK Fail Okay
PLC-G801 2 26 SPARE
PLC-G801 2 27 SPARE
PLC-G801 2 28 SPARE
PLC-G801 2 29 SPARE
PLC-G801 2 30 SPARE
PLC-G801 2 31 SPARE
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(Consultant Name) I/O List
PLC-G801

(Document Code)
(Project Name)

Discrete Outputs
PLC Slot Point Tag Description 0 State 1 State Notes

PLC-G801 3 0 P-G603.CmdRun P-G603 Run Command Stop Run Relay in CP
PLC-G801 3 1 P-G605.CmdRun P-G605 Run Command Stop Run Relay in CP
PLC-G801 3 2 EF-G686.CmdRun EF-G686 Run Command Stop Run Relay in CP
PLC-G801 3 3 SPARE Relay in CP
PLC-G801 3 4 SPARE Relay in CP
PLC-G801 3 5 SPARE Relay in CP
PLC-G801 3 6 SPARE Relay in CP
PLC-G801 3 7 SPARE Relay in CP
PLC-G801 3 8 VFD-G601.CmdRun SF-G601 Run Command Stop Run
PLC-G801 3 9 VFD-G602.CmdRun SF-G602 Run Command Stop Run
PLC-G801 3 10 VFD-G687.CmdRun EF-G687 Run Command Stop Run
PLC-G801 3 11 YL-G6061-1.CmdOn Wet Well "Do Not Enter" Lamp Off On
PLC-G801 3 12 YL-G6061-2.CmdOn Wet Well "Enter" Lamp Off On
PLC-G801 3 13 QA-G6071 Wet Well Ventilation Failure Signal Okay Alarm
PLC-G801 3 14 SPARE
PLC-G801 3 15 SPARE

Analog Inputs
Rack Slot Point Tag Description Type EU Range Notes

PLC-G801 4 0 FT-G6013 SF-G601 Air Flow 4-20 mA 0 - 1500 l/s
PLC-G801 4 1 TT-G6011 SF-G601 Outdoor Air Temperature 4-20 mA -40-40 °C
PLC-G801 4 2 TT-G6032 SF-G601 Intermediate Temperature 4-20 mA -40-40 °C
PLC-G801 4 3 TT-G6033 HE-G603 Flushing Water Inlet Temperature 4-20 mA -10-30 °C
PLC-G801 4 4 TT-G6034 HE-G603 Flushing Water Discharge Temperature 4-20 mA -10-30 °C
PLC-G801 4 5 TT-G6052 SF-G601 Discharge Air Temperature 4-20 mA -40-40 °C
PLC-G801 4 6 SPARE
PLC-G801 4 7 SPARE
PLC-G801 5 0 FT-G6023 SF-G602 Air Flow 4-20 mA 0-4000 l/s
PLC-G801 5 1 PDT-G6081 Wet Well Differential Pressure 4-20 mA -250 - 250 Pa
PLC-G801 5 2 VFD-G687.IT EF-G687 Motor Current 4-20 mA 0 - 10A
PLC-G801 5 3 SPARE
PLC-G801 5 4 SPARE
PLC-G801 5 5 SPARE
PLC-G801 5 6 SPARE
PLC-G801 5 7 SPARE

Analog Ouputs
PLC Slot Point Tag Description Type EU Range Notes

PLC-G801 6 0 VFD-G601.CmdS SF-G601 Speed Control 4-20 mA 0 - 100%
PLC-G801 6 1 TV-G6032.CmdZ HE-G603 Flushing Water Control Valve 4-20 mA 0 - 100%
PLC-G801 6 2 TV-G6052.CmdZ HE-G605 Hot Water Control Valve 4-20 mA 0 - 100%
PLC-G801 6 3 VFD-G687.CmdS EF-G687 Speed Control 4-20 mA 0 - 100%
PLC-G801 7 0 VFD-G602.CmdS SF-G602 Speed Control 4-20 mA 0 - 100%
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PLC-G801 7 0 VFD-G602.CmdS SF-G602 Speed Control 4-20 mA 0 - 100%
PLC-G801 7 1 SPARE
PLC-G801 7 2 SPARE
PLC-G801 7 3 SPARE
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(Consultant Name) Interface Map (Document Code)
(Project Name)

Discrete Variable Var. Type PLC PLC Adress Modbus Adress Description 0 State 1 State
SF_G601.Alm EBOOL PLC-G801 %M100 000100 SF-G601 Wet Well Supply Fan Alarm OK Alarm
FT_G601.Alm EBOOL PLC-G801 %M101 000101 SF-G601 Flow Transmitter Alarm OK Alarm
GP_G603.Alm EBOOL PLC-G801 %M102 000102 P-G603 Glycol Pump Alarm OK Alarm
TV_G603.Alm EBOOL PLC-G801 %M103 000103 TV-G603 Flushing Water Control Valve Alarm OK Alarm
GP_G605.Alm EBOOL PLC-G801 %M104 000104 P-G605 Alarm OK Alarm
TV_G605.Alm EBOOL PLC-G801 %M105 000105 TV-G605 Hot Water Control Valve Alarm OK Alarm
EF_G687.Alm EBOOL PLC-G801 %M106 000106 G687-EF Wet Well Exhaust Fan Alarm OK Alarm
PC_G608.Alm EBOOL PLC-G801 %M107 000107 PC-G608 Wet Well Differential Pressure Alarm OK Alarm
SF_G602.Alm EBOOL PLC-G801 %M108 000108 SF-G602 Wet Well Supply Fan Alarm OK Alarm
FT_G602.Alm EBOOL PLC-G801 %M109 000109 SF-G602 Flow Transmitter Alarm OK Alarm
EF_G686.Alm EBOOL PLC-G801 %M110 000110 EF-G686 Wet Well Exhaust Fan Alarm OK Alarm
KQA_G606 EBOOL PLC-G801 %M111 000111 Wet Well Occupied for > 8 hours OK Alarm
EA_G901_1 EBOOL PLC-G801 %M112 000112 LCP-G1 PS01 Power Supply Fail OK Alarm
EA_G901_2 EBOOL PLC-G801 %M113 000113 LCP-G1 PS02 Power Supply Fail OK Alarm
P G603 Run EBOOL PLC G801 %M401 000401 P G603 Running Not Running RunningP_G603.Run EBOOL PLC-G801 %M401 000401 P-G603 Running Not Running Running
P_G605.Run EBOOL PLC-G801 %M403 000403 P-G605 Running Not Running Running
EF_G686.Run EBOOL PLC-G801 %M405 000405 EF-G686 Running Not Running Running
SF_G601.Run EBOOL PLC-G801 %M434 000434 SF-G601 Running Not Running Running
SF_G602.Run EBOOL PLC-G801 %M442 000442 SF-G602 Running Not Running Running
EF_G687.Run EBOOL PLC-G801 %M451 000451 G687-EF Running Not Running Running
AHU_G682.Alm EBOOL PLC-G802 %M100 000100 AHU-G682 Electrical Room AHU Alarm OK Alarm
TT_G682_3.Alm EBOOL PLC-G802 %M101 000101 AHU-G682 Return Air Temperature Alarm OK Alarm
TT G682 2 Alm EBOOL PLC-G802 %M102 000102 AHU-G682 Supply Air Temperature Alarm OK AlarmTT_G682_2.Alm EBOOL PLC G802 %M102 000102 AHU G682 Supply Air Temperature Alarm OK Alarm
FV_G682_1.Alm EBOOL PLC-G802 %M103 000103 AHU-G682 Intake Damper Alarm OK Alarm
FV_G682_2.Alm EBOOL PLC-G802 %M104 000104 AHU-G682 Return Air Damper Alarm OK Alarm
PC_G682.Alm EBOOL PLC-G802 %M105 000105 Grit Electrical Room Pressure Alarm OK Alarm
PV_G682_3.Alm EBOOL PLC-G802 %M106 000106 AHU-G682 Relief Air Damper Alarm OK Alarm
G692_TT.Alm EBOOL PLC-G802 %M107 000107 Grit Electrical Room Temperature Alarm OK Alarm
G692_EF.Alm EBOOL PLC-G802 %M108 000108 EF-G692 Grit Electrical Room Exhaust Fan Alarm OK Alarm
EA_G902_1 EBOOL PLC-G802 %M109 000109 G902 LCP-G2 PS01 Power Supply Fail OK Alarm
EA_G902_2 EBOOL PLC-G802 %M110 000110 G902 LCP-G2 PS02 Power Supply Fail OK Alarm_ _ pp y
AHU_G682.Run EBOOL PLC-G802 %M401 000401 AHU-G682 Running Not Running Running
EF_G692.Run EBOOL PLC-G802 %M404 000404 EF-G692 Fan Running Not Running Running
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(Consultant Name) Interface Map (Document Code)
(Project Name)

Analog Variable Var. Type PLC PLC Adress Modbus Adress Description Min Max Units
G6001_FC.State INT PLC-G801 %MW100 400100 G6001 Ventilation State 0 3
SI_G601 REAL PLC-G801 %MW102 400102 SF-G601 Speed 0.0 100.0 %
FI_G601 REAL PLC-G801 %MW104 400104 SF-G601 Airflow (ACH) 0.0 14.98 ACH
TC_G603 REAL PLC-G801 %MW106 400106 TV-G603 Flushing Water Control Valve Position Output 0.0 100.0 %
TC_G605 REAL PLC-G801 %MW108 400108 TV-G605 Hot Water Control Valve Position Output 0.0 100.0 %
SI_G687 REAL PLC-G801 %MW110 400110 EF-G687 Speed 0.0 100.0 %
PDT_G608 REAL PLC-G801 %MW112 400112 Wet Well Differential Pressure -250.0 250.0 Pa
SI_G602 REAL PLC-G801 %MW114 400114 SF-G602 Speed 0.0 100.0 %
FI_G602 REAL PLC-G801 %MW116 400116 SF-G602 Airflow (ACH) 0.0 15.93 ACH
PLC_G801.Heartbeat INT PLC-G801 %MW118 400118 PLC-G801 Heartbeat 0 32767
TT_G682_3 REAL PLC-G802 %MW100 400100 AHU-G682 Return Air Temperature 0.0 50.0 °C
TT_G682_2 REAL PLC-G802 %MW102 400102 AHU-G682 Supply Air Temperature -40.0 60.0 °C
ZT_G682_1 REAL PLC-G802 %MW104 400104 ZT-G6821 Intake Air Damper Position Feedback, % Open 0.0 100.0 %
ZT_G682_2 REAL PLC-G802 %MW106 400106 ZT-G6822 Return Air Damper Position Feedback, % Open 0.0 100.0 %
PDT G682 REAL PLC G802 %MW108 400108 PDT G682 Grit Electrical Room Differential Pressure 100 0 100 0 PaPDT_G682 REAL PLC-G802 %MW108 400108 PDT-G682 Grit Electrical Room Differential Pressure -100.0 100.0 Pa
ZT_G682_3 REAL PLC-G802 %MW110 400110 AHU-G682 Relief Air Damper Position Feedback, % Open 0.0 100.0 %
TT_G692 REAL PLC-G802 %MW112 400112 TT-G692 Grit Electrical Room Temperature – VFD Area 0.0 50.0 °C
PLC_G802.Heartbeat INT PLC-G802 %MW114 400114 PLC-G802 Heartbeat 0 32767
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(Consultant Name) Automation Cable Schedule  (Document Number)
(Project Name)

Spacing Length
See Note 1 (m)

CA-G601-1 20C, 16 AWG, ACIC, 600V LCP-G1 VFD-G601 0% 4.5 00
CA-G601-2 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 VFD-G601 0% 4.5 00
CA-G6011 5C, 14 AWG, TECK90, 600V VFD-G601 JBA-XV-G6011 0% 17 00
CA-G6014 5C, 14 AWG, TECK90, 600V VFD-G601 JBA-XV-G6014 0% 19 00
CA-G6013 2 PR, 16 AWG, ACIC, 300V, ISOS LCP-G1 FT-G6013 0% 14.5 00
CA-G6012 2C, 16 AWG, ACIC, 300V LCP-G1 PDS-G6012 0% 13.5 00
CA-G6015 1PR, 18 AWG, ACIC, 300V, OS LCP-G1 TT-G6015 0% 15.5 00
CA-G602-1 20C, 16 AWG, ACIC, 600V LCP-G1 VFD-G602 0% 5.5 00
CA-G602-2 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 VFD-G602 0% 5.5 00
CA-G6021 5C, 14 AWG, TECK90, 600V VFD-G602 JBA-XV-G6021 0% 6 00
CA-G6022 5C, 14 AWG, TECK90, 600V VFD-G602 JBA-XV-G6022 0% 8 00
CA-G6023 2 PR, 16 AWG, ACIC, 300V, ISOS LCP-G1 FT-G6023 0% 8 00
CA-G603-1 4C, 14 AWG, TECK90, 600V LCP-G1 MCC-G710 0% 47.5 00
CA-G6032-1 2 PR, 16 AWG, ACIC, 300V, ISOS LCP-G1 TV-G6032 0% 20 00
CA-G6031 3C, 16 AWG, ACIC, 300V LCP-G1 FSL-G6031 0% 24 00
CA-G6032-2 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 TT-G6032 0% 13 00
CA-G6033 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 TT-G6033 0% 22 00
CA-G6034 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 TT-G6034 0% 22 00
CA-G605-1 4C, 14 AWG, TECK90, 600V LCP-G1 MCC-G710 0% 45 00

Notes RevCable ID Cable Type From To

CA-G6052-1 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 TT-G6052 0% 14 00
CA-G6052-2 2 PR, 16 AWG, ACIC, 300V, ISOS LCP-G1 TV-G6052 0% 20 00
CA-G6051 3C, 16 AWG, ACIC, 300V LCP-G1 FSL-G6051 0% 24 00
CA-G6061 2C, 14 AWG, TECK90, 600V JBA-G606 HS-G6061 0% 1.5 00
CA-JBA-G606 5C, 14 AWG, TECK90, 600V LCP-G1 JBA-G606 0% 31.5 00
CA-G607-1 2C, 16 AWG, ACIC, 300V LCP-G1 JBA-GDC-G1 0% 28 00
CA-G6081 1 PR, 18 AWG, ACIC, 300V, OS LCP-G1 PDT-G6081 0% 25 00
CA-G6823 1 PR, 18 AWG, ACIC, 300V, OS LCP-G2 TT-G6823 0% 11.5 00
CA-G6824-1 1 PR, 18 AWG, ACIC, 300V, OS LCP-G2 TT-G6824-1 0% 8.5 00
CA-G6824-2 1 PR, 18 AWG, ACIC, 300V, OS LCP-G2 TT-G6824-2 0% 6 00
CA-G6821-1 3PR, 16 AWG, ACIC, 300V, ISOS LCP-G2 JBA-TV-G6821-1 0% 5 00
CA-G6821-2 3PR, 16 AWG, ACIC, 300V, ISOS LCP-G2 JBA-TV-G6821-2 0% 7 00
CA-G6825-1 3PR, 16 AWG, ACIC, 300V, ISOS LCP-G1 JBA-PV-G6825 0% 5.5 00
CA-G6824-1 3PR, 16 AWG, ACIC, 300V, ISOS LCP-G2 TV-G6824-1 0% 6.5 00
CA-G6824-2 3PR, 16 AWG, ACIC, 300V, ISOS LCP-G2 TV-G6824-2 0% 6.5 00
CA-G6825-2 1 PR, 18 AWG, ACIC, 300V, OS JBA-G7 PDT-G6825 0% 4 00
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Spacing Length
See Note 1 (m)

Notes RevCable ID Cable Type From To

CA-G682-1 5C, 14 AWG, TECK90, 600V LCP-G2 MCC-G720 0% 50 00
CA-G6827 3C, 16 AWG, ACIC, 300V LCP-G2 FSL-G6827 0% 8.5 00
CA-G6826-1 2C, 14 AWG, TECK90, 600V LCP-G2 TSL-G6826 0% 11.5 00
CA-G6826-2 2C, 16 AWG, ACIC, 300V LCP-G2 TSL-G6826 0% 11.5 00
CA-G6861 5C, 14 AWG, TECK90, 600V LCP-G1 XV-G6861 0% 16 00
CA-G686-1 6C, 14 AWG, TECK90, 600V MCC-G720 LCP-G1 0% 45 00
CA-G687-1 20C, 16 AWG, ACIC, 600V LCP-G1 VFD-G687 0% 6 00
CA-G687-2 2 PR, 18 AWG, ACIC, 300V, ISOS LCP-G1 VFD-G687 0% 6 00
CA-G6871 5C, 14 AWG, TECK90, 600V VFD-G687 XV-G6871 0% 18 00
CA-G6922 1 PR, 18 AWG, ACIC, 300V, OS JBA-G7 TT-G6922 0% 4 00
CA-JBA-G7 2 PR, 18 AWG, ACIC, 300V, ISOS LCP-G2 JBA-G7 0% 60 00
CA-G692-1 10C, 14 AWG, TECK90, 600V LCP-G2 MCC-G720 0% 50 00
CA-G6921 5C, 14 AWG, TECK90, 600V MCC-G720 JBA-XV-G6921 0% 30 00
CN-LCP-G1 ARMOURED CAT-5E NP-G901 LCP-G1 0% 56.5 00
CN-LCP-G2 ARMOURED CAT-5E NP-G901 LCP-G2 0% 26 00
CA-G501-10 6C, 16 AWG, ACIC, 300V LCP-G1 CP-G821 0% 56.5 00
CA-B5801 1 PR, 18 AWG, CIC, 300V, OS CP-B821 JBA-B580 0% 49 00
CA-B580-1 8C, 14 AWG, 600V, RW90 PCU-SA MCC-B720 0% 45 00

Notes:
1. The Spacing column refers to the minimum percentage of a cable diameter, that must be between the nearest adjacent cable.  Where two cables are adjacent, the spacing1.

2.
3.

4.

The Spacing column refers to the minimum percentage of a cable diameter, that must be between the nearest adjacent cable. Where two cables are adjacent, the spacing
between the cables shall be the larger of the two spacings specified.  Note that cables with a minimum spacing of 0% may not be adjacent to
existing or new cables with unspecified spacing except as directed by the Contract Administrator.

All conductors are copper, unless indicated otherwise.

This schedule is provided for reference only.  The potential omission of any cables on this schedule, which may be required, does not reduce the
Contractor's responsibility in providing a complete installation.

The length is an estimate only, and is not to be utilized for construction.  The Contractor is responsible for determining the required cable lengths.
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(Consultant Name) Lamacoid Schedule (Document Code)
(Project Name)

1 LIT-P5521 5
2 LE-P5521 5
3 LIT-P5531 5
4 LE-P5531 5
5 P-P552 E-STOP 5 6
6 P-P553 E-STOP 5 6
7 HS-P5521 5 7
8 HS-P5531 5 7
9 PSL-P5523 5
10 PSL-P5533 5
11 LSL-P5522 5
12 LSH-P5522 5
13 LSHH-P5522 5
14 LSL-P5532 5
15 LSH-P5532 5
16 LSHH-P5532 5
17 FE-P5524 5
18 FIT-P5524 5
19 FE-P5534 5
20 FIT-P5534 5
21 HS-P6011 5 7
22 FV-P6011 5
23 FV-P6012 5
24 FV-P6013 5
25 TT-P6011 5
26 TT-P6021 5
27 PDS-P6011 5
28 PDS-P6022 5

NoteID No. Line 1 Size
(mm)Line 2

29 TT-P6512 5
30 XV-P6511 5
31 TT-P6131 5

Notes:
1.  This schedule includes lamacoids for electrical and automation equipment only.  Identification requirements for other divisions

         are not shown.

2.  This schedule is provided for reference only and the potential omission of any lamacoids on this schedule does not reduce the
         Contractor's responsibility in providing lamacoids as specified.

3.  Cable tags are not shown.  Lighting and receptacle labels are not shown.

4.  Lamacoids required for control panels and junction boxes specified to be manufactured by a panel shop are not shown.

5.  Lamacoids sizes in accordance with specification section 26 05 01 - Common Work Results.

6.  Install the lamacoid above the pushbutton.

7.  Install the lamacoid below the pushbutton.
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1.0 OVERVIEW
The logic specified in this document is intended to provide functional requirements for Area S – Secondary
Clarifiers.  It is written from a technical perspective, and is intended to be read along with the associated Process
& Instrument Diagram (P&ID) drawings.

1.1 Associated Documents

The documents and drawings associated with this functional requirements specification are listed below.
Additional P&ID drawings may be referenced in this document.

Document /
Drawing Number Description

SD-A106 Functional Requirements Specification – Standard Function Block Classes

- Legend and Details

- Clarifier 1

- Clarifier 2

- Clarifier 3

- Secondary Clarifier Effluent and Sample System

- Return Activated Sludge Pump P-S101

- Return Activated Sludge Pumps P-S102 & P-S103

- Return Activated Sludge Pumps P-S108 & P-S109

- RAS Header

- Waste Activated Sludge Pumps P-S202 & P-S203
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2.0 IMPLEMENTATION

2.1 HMI Application

2.1.1 Graphic Displays
Create a process graphic (process mimic) display containing a representation of the process shown on the
process and instrumentation diagrams.

Below are the anticipated groupings of process displays.

2.1.1.1. Facility Overview

Level - 1

This is the default display for the system.  The Secondary Clarifier process should only utilize a small portion of
the available graphic area.

Specific requirements include, but are not limited to:

 Display bar graphs for the following:

 Total Secondary Clarifier Inflow
 Total RAS Flow
 Total WAS Flow
 RAS Header Flow Splits

 FIT-S1210  Oxygen Reactor 1 RAS Flow
 FIT-S1220  Oxygen Reactor 2 RAS Flow
 FIT-S1230  Oxygen Reactor 3 RAS Flow
 FIT-S1240  Oxygen Reactor 4 RAS Flow

2.1.1.2. Secondary Clarifier Overview

Level - 2

Specific requirements include, but are not limited to:

 Display bar graphs for the following:

 Secondary Clarifier Inflow

 FIT-S0121 Secondary Clarifier 1 Inflow
 FIT-S0221 Secondary Clarifier 2 Inflow
 FIT-S0321 Secondary Clarifier 3 Inflow

 Sludge Blanket Levels

 LIT-S0101 Secondary Clarifier 1 Sludge Blanket Level
 LIT-S0201 Secondary Clarifier 2 Sludge Blanket Level
 LIT-S0301 Secondary Clarifier 3 Sludge Blanket Level

 Clarifier 1 RAS Flow
 Clarifier 2 RAS Flow
 Clarifier 3 RAS Flow
 Total RAS Flow
 Total WAS Flow
 RAS Header Flow Splits
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 FIT-S1210  Oxygen Reactor 1 RAS Flow
 FIT-S1220  Oxygen Reactor 2 RAS Flow
 FIT-S1230  Oxygen Reactor 3 RAS Flow
 FIT-S1240  Oxygen Reactor 4 RAS Flow

 Equipment graphics (without process flow linking)

 RAS Pump P-S101 Status
 RAS Pump P-S102 Status
 RAS Pump P-S103 Status
 RAS Pump P-S108 Status
 RAS Pump P-S109 Status

2.1.1.3. Process Graphic Displays

Level - 3

Provide a comprehensive set of displays to show the process indicated on the reference P&IDs as a guide.

Provide equipment faceplate links, as well as links to controllers.

2.1.1.4. Control System Status
Level - 3

Create a graphic display showing a hierarchical layout of the control system components including but not limited
to the following:

 Main controller rack(s).

 Remote I/O rack(s), as applicable.

 Networking components,

 Power supplies.

Display comprehensive heath/alarm information adjacent to each control system component.

2.1.1.5. Process Detail Displays

Level - 4

Provide detail displays as required to detail any portion of the Level 3 displays which cannot be adequately
addressed by the Level 3 displays.

Provide equipment faceplate links, as well as links to controllers.

2.1.2 Trend Displays
Create, at minimum, the following trend displays, with the indicated pens.

Create appropriate links from the various graphic screens to the trend displays.

 Secondary Clarifier Inflow

 FIT-S0121 Secondary Clarifier 1 Inflow
 FIT-S0221 Secondary Clarifier 2 Inflow
 FIT-S0321 Secondary Clarifier 3 Inflow
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 Sludge Blanket Levels

 LIT-S0101 Secondary Clarifier 1 Sludge Blanket Level
 LIT-S0201 Secondary Clarifier 2 Sludge Blanket Level
 LIT-S0301 Secondary Clarifier 3 Sludge Blanket Level

 RAS Pump P-S101

 P-S101.S RAS Pump P-S101 Speed
 FIT-S1015 RAS Pump P-S101 Flow

 RAS Pump P-S102

 P-S102.S RAS Pump P-S102 Speed
 FIT-S1025 RAS Pump P-S102 Flow

 RAS Pump P-S103

 P-S103.S RAS Pump P-S103 Speed
 FIT-S1035 RAS Pump P-S103 Flow

 RAS Pump P-S108

 P-S108.S RAS Pump P-S108 Speed
 FIT-S1085 RAS Pump P-S108 Flow

 RAS Pump P-S109

 P-S109.S RAS Pump P-S109 Speed
 FIT-S1095 RAS Pump P-S109 Flow

 RAS Header Flow Splits

 FIT-S1210  Oxygen Reactor 1 RAS Flow
 FIT-S1220  Oxygen Reactor 2 RAS Flow
 FIT-S1230  Oxygen Reactor 3 RAS Flow
 FIT-S1240  Oxygen Reactor 4 RAS Flow

2.2 PLC Application

2.2.1 Software Automatic/Manual Modes
In addition to the physical Hand-Off-Auto or Local-Remote switch, each piece of equipment that is controlled by
the PLC shall also have a software Automatic and Manual mode.  The software Manual mode allows operators to
manually control equipment from the HMI rather than the MCC room.

2.2.2 PIDs
The PLC logic shall be written such that bump-less transfer occurs when switching from Automatic to Manual,
and vice versa.  When a change from software Automatic mode to software Manual mode occurs, move the
output of the PID into the Manual speed setpoint.  This prevents the speed from changing when entering software
Manual mode.

PIDs that are controlling variable frequency drives are to have their Lower Limit configured to be the same as the
drive’s minimum speed setting to prevent integral windup.
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2.2.3 Variable Naming Convention
Variables are to be named as per the City of Winnipeg Tagname Identification Standard, document
612620-0014-40ER-0001.
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3.0 SECONDARY CLARIFIERS

3.1 Secondary Clarifier 1

P&ID Drawing: -
PLC: PLC-S810

3.1.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

TK-S010 YK-S0100 Tank - -

LIT-S0101 LI-S0101 Ind - I/O: PV = LIT-S0101

CM-S011

YK-S0110 MTR_FBus

Intl = OAHH-S0110.Alarm
PowerOn = MCC-S711.PowerOn
RunInp = Set true when

YK-S0100.InService for 1
minute OR (NOT
YK-S0100.InService for the
first 2 minutes)

FBus: MS-S011

OAH-S0110 Alm_TD
Dly = 2 sec
Enb = YK-S0110.Run

I/O: Inp = OSH-S0110

OAHH-S0110 Alm
Enb = YK-S0110.Run
Rst = YK-S0110.Rst

I/O: Inp = OSHH-
S0110

- FFC-S0021 FFC_MOV

D1_F = FIC-S0121.F
D2_F = FIC-S0221.F
D3_F = FIC-S0331.F
D1_InService = YK-S0100.InService
D2_InService = YK-S0200.InService
D3_InService = YK-S0300.InService

FIT-S0121 FIC-S0121 FIC_MOV
MOV = (FFC-S0021.MOV == 1)
SP = FFC-S0021.D1_F_Tgt

I/O:
F = FIT-S0121
FV-S0121.ZCmd = CV

FV-S0121 FK-S0121 ValveM
PV = FIC-S0121.CV
IntlA = NOT YK-S0100.InService

HART: FV-S0121.(Z,
ZCmd)

XV-S3031

ZY-S3031 TimeRly Inp = ZS-S3031 ZS-S3031

XK-S3031 ValveD OpnReq = ZY-S3031.Out
I/O: XV-S3031.(ZSC,
ZSO, Rem, CmdCls,
CmdOpn)
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3.2 Secondary Clarifier 2

P&ID Drawing: -
PLC: PLC-S810

3.2.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

TK-S020 YK-S0200 Tank - -

LIT-S0101 LI-S0201 Ind - I/O: PV = LIT-S0201

CM-S011

YK-S0210 MTR_FBus

Intl = OAHH-S0210.Alarm
PowerOn = MCC-S711.PowerOn
RunInp = Set true when

YK-S0200.InService for 1
minute OR (NOT
YK-S0200.InService for the
first 2 minutes)

FBus: MS-S021

OAH-S0210 Alm_TD
Dly = 2 sec
Enb = YK-S0210.Run

I/O: Inp = OSH-S0210

OAHH-S0210 Alm
Enb = YK-S0210.Run
Rst = YK-S0210.Rst

I/O: Inp = OSHH-
S0210

FIT-S0221 FIC-S0221 FIC_MOV
MOV = (FFC-S0021.MOV == 1)
SP = FFC-S0021.D1_F_Tgt

I/O:
F = FIT-S0221
FV-S0221.ZCmd = CV

FV-S0221 FK-S0221 ValveM
PV = FIC-S0221.CV
IntlA = NOT YK-S0200.InService

HART: FV-S0221.(Z,
ZCmd)

XV-S3041

ZY-S3041 TimeRly Inp = ZS-S3041 ZS-S3041

XK-S3041 ValveD OpnReq = ZY-S3041.Out
I/O: XV-S3041.(ZSC,
ZSO, Rem, CmdCls,
CmdOpn)
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3.3 Secondary Clarifier 3

P&ID Drawing: -
PLC: PLC-S810

3.3.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

TK-S030 YK-S0300 Tank - -

LIT-S0101 LI-S0301 Ind - I/O: PV = LIT-S0301

CM-S011

YK-S0310 MTR_FBus

Intl = OAHH-S0310.Alarm
PowerOn = MCC-S711.PowerOn
RunInp = Set true when

YK-S0300.InService for 1
minute OR (NOT
YK-S0300.InService for the
first 2 minutes)

FBus: MS-S031

OAH-S0310 Alm_TD
Dly = 2 sec
Enb = YK-S0310.Run

I/O: Inp = OSH-S0310

OAHH-S0310 Alm
Enb = YK-S0310.Run
Rst = YK-S0310.Rst

I/O: Inp = OSHH-
S0310

FIT-S0321 FIC-S0321 FIC_MOV
MOV = (FFC-S0021.MOV == 1)
SP = FFC-S0021.D1_F_Tgt

I/O:
F = FIT-S0321
FV-S0321.ZCmd = CV

FV-S0321 FK-S0321 ValveM
PV = FIC-S0321.CV
IntlA = NOT YK-S0300.InService

HART: FV-S0321.(Z,
ZCmd)
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3.4 Samplers

P&ID Drawing: -
PLC: PLC-S810

3.4.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

- FY-S5291 Samp_Init
F = FI-S0121 – (FIC-S1015.F +

FIC-S1025.F + FIC-S1035.F) / 2
Compl = YK-S5290.On

-

SA-S529 YK-S5290 Sampler Run_Inp = FY-S5291.Out I/O: SA-S529 (Rem, Fail,
On, CmdRun)

- FY-S5301 Samp_Init
F = FI-S0121 – (FIC-S1015.F +

FIC-S1025.F + FIC-S1035.F) / 2
Compl = YK-S5300.On

-

SA-S530 YK-S5300 Sampler Run_Inp = FY-S5301.Out I/O: SA-S530 (Rem, Fail,
On, CmdRun)

- FY-S5311 Samp_Init
F = FY-S5291.F + FY-S5301.F +

FY-S5321.F
Compl = YK-S5310.On

-

SA-S531 YK-S5310 Sampler Run_Inp = FY-S5311.Out I/O: SA-S531 (Rem, Fail,
On, CmdRun)

- FY-S5321 Samp_Init
F = FI-S0121 – (FIC-S1085.F +

FIC-S1095.F)
Compl = YK-S5320.On

-

SA-S532 YK-S5320 Sampler Run_Inp = FY-S5321.Out I/O: SA-S532 (Rem, Fail,
On, CmdRun)
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3.5 Clarifier 1 & 2 RAS Pumping

P&ID Drawing: 1
PLC: PLC-S810

3.5.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

P-S101

SY-S1018 Pump_CleanSpd S_Inp = FIC.S1015

SK-S1010 MTR_VFD_FBus

Intl = PAL-S1011.Alarm
IntlA = YK-S0100.InService
PowerOn = MCC-S711.PowerOn
RunInp = YY-S1001.Eq1CmdRun
S_Tgt = SY-S1018.CmdS

FBus: VFD-S101
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

PAL-S1011 Alm_TD
Dly = 2 sec
Enb = SK-S101.Run
Rst = SK-S101.Rst

I/O: PSL-1011

P-S102

SY-S1028 Pump_CleanSpd S_Inp = FIC.S1025

SK-S1020 MTR_VFD_FBus

Intl = PAL-S1021.Aalrm
IntlA = 1
PowerOn = MCC-S712.PowerOn
RunInp = YY-S1001.Eq2CmdRun
S_Tgt = SY-S1018.CmdS

FBus: VFD-S102
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

PAL-S1021 Alm_TD
Dly = 2 sec
Enb = SK-S102.Run
Rst = SK-S102.Rst

I/O: PSL-S1021

P-S103

SY-S1038 Pump_CleanSpd S_Inp = FIC.S1035

SK-S1030 MTR_VFD_FBus

Intl = PAL-S1031.Aalrm
IntlA = YK-S0200.InService
PowerOn = MCC-S711.PowerOn
RunInp = YY-S1001.Eq3CmdRun
S_Tgt = SY-S1018.CmdS

FBus: VFD-S103
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

PAL-S1031 Alm_TD
Dly = 2 sec
Enb = SK-S103.Run
Rst = SK-S103.Rst

I/O: PSL-S1031
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Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

- YY-S1029 Duty_D2S1

EqD1_Rdy = SK-S1010.Rdy
EqD2_Rdy = SK-S1030.Rdy
EqS1_Rdy = SK-S1020.Rdy
RunP1_Inp = YK-S0100.InService
RunP2_Inp = YK-S0200.InService

3.6 Clarifier 1 & 2 RAS Flow Control

P&ID Drawing: -
PLC: PLC-S810

3.6.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

- UY-S0129 RAS_UC F_ML = FIC_S0121.F -

- UY-S0229 RAS_UC F_ML = FIC_S0221.F -

FIT-S1015 FIC-S1015 FIC
SP = UY-S0129.F_Tgt
Intl = YY-S1029.EqD1_CmdRun

FIT-S1015

FIT-S1025 FIC-S1025 FIC

SP = IF UY-S1029.EqS1_Assign == 1
    SP = UY-S0129.F_Tgt
 ELSE
    SP = UY-S0229.F_Tgt
Intl = YY-S1019.EqS1_CmdRun

FIT-S1025

FIT-S1035 FIC-S1035 FIC
SP = UY-S0229.F_Tgt
Intl = YY-S1029.EqD2_CmdRun

FIT-S1035
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3.7 Clarifier 3 RAS Pumping

P&ID Drawing: -
PLC: PLC-S810

3.7.1 Class Instances

Equipment Instance Class Control Input Links I/O Links &
Fieldbus Links

P-S108

SY-S1088 Pump_CleanSP S_Inp = FIC.S1085

SK-S1080 MTR_VFD_FBus

Intl = PAL-S1081.Alarm
IntlA = YK-S0300.InService
PowerOn = MCC-S712.PowerOn
S_Tgt = SY-S1088.CmdS

FBus: VFD-S108
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

PAL-S1081 Alm_TD
Dly = 2 sec
Enb = SK-S108.Run
Rst = SK-S108.Rst

I/O: PSL-1081

P-S109

SY-S1098 Pump_CleanSP S_Inp = FIC.S1095

SK-S1090 MTR_VFD_FBus

Intl = PAL-S1091.Aalrm
IntlA = YK-S0300.InService
PowerOn = MCC-S711.PowerOn
S_Tgt = SY-S1098.CmdS

FBus: VFD-S109
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

PAL-S1091 Alm_TD
Dly = 2 sec
Enb = SK-S109.Run
Rst = SK-S109.Rst

I/O: PSL-S1091

- YY-S1089 Duty_DS
Eq1_Rdy = SK-S1080.Rdy
Eq2_Rdy = SK-S1090.Rdy
RunInp = YK-S0300.InService
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3.8 Clarifier 3 RAS Flow Control

P&ID Drawing: -
PLC: PLC-S810

3.8.1 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

- UY-S0329 RAS_UC F_ML = FIC_S0321.F -

FIT-S1085 FIC-S1085 FIC
SP = UY-S0329.F_Tgt
Intl = YY-S1089.Eq1_CmdRun

FIT-S1085

FIT-S1095 FIC-S1095 FIC
SP = UY-S0329.F_Tgt
Intl = YY-S1089.Eq2_CmdRun

FIT-S1095
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3.8.2 RAS Flow Splitting
P&ID Drawing: -
PLC: PLC-S810

3.8.3 Class Instances

Equipment Instance Class Control Input Links I/O Links & Fieldbus
Links

- AI-S1041 Ind - I/O: AIT-S1041

- FFC-S1200 FFC_MOV

D1_F = FIC-S1210.F
D2_F = FIC-S1220.F
D3_F = FIC-S1230.F
D4_F = FIC-S1240.F
D1_InService = Reactor1_InService
D2_InService = Reactor2_InService
D3_InService = Reactor3_InService
D4_InService = Reactor4_InService

-

- FIC-S1210 FIC_MOV
MOV = (FFC-S1200.MOV == 1)
SP = FFC-S1200.D1_F_Tgt

FBus: FIT-S1210

- FIC-S1220 FIC_MOV
MOV = (FFC-S1200.MOV == 2)
SP = FFC-S1200.D2_F_Tgt

FBus: FIT-S1220

- FIC-S1230 FIC_MOV
MOV = (FFC-S1200.MOV == 3)
SP = FFC-S1200.D3_F_Tgt

FBus: FIT-S1230

- FIC-S1240 FIC_MOV
MOV = (FFC-S1200.MOV == 4)
SP = FFC-S1200.D4_F_Tgt

FBus: FIT-S1240

- FK-S1210 ValveM
PV = FIC-S1210.CV
IntlA = NOT Reactor1_InService

FBus: FV-S1210

- FK-S1220 ValveM
PV = FIC-S1220.CV
IntlA = NOT Reactor2_InService

FBus: FV-S1220

- FK-S1210 ValveM
PV = FIC-S1230.CV
IntlA = NOT Reactor3_InService

FBus: FV-S1220

- FK-S1210 ValveM
PV = FIC-S1240.CV
IntlA = NOT Reactor4_InService

FBus: FV-S1230
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3.9 WAS Pumping

P&ID Drawing: -
PLC: PLC-S810

3.9.1 Class Instances

Equipment Instance Class Control Links I/O Links &
Fieldbus Links

- UY-2011
Custom

See 3.9.2
RAS_SS = AI-S1041

- FIC-S2012 FIC SP = UY-2011.F_Tgt F = FIT-S2011

- YC-S2013 Duty_DS
Eq1_Rdy = SK-S2020.Rdy
Eq2_Rdy = SK-S2030.Rdy
RunInp = FIC-S2012.CV > 0 L/s

P-S202 SK-S2020 MTR_VFD_FBus

Intl = 0
IntlA = TK-S030.InService
PowerOn = MCC-S712.PowerOn
S_Tgt = IF(YC-S2014.P1_CmdRun,
 FIC-S2011.CV, 0)

VFD-S202
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)

P-S203 SK-S2030 MTR_VFD_FBus

Intl = 0
IntlA = TK-S030.InService
PowerOn = MCC-S711.PowerOn
S_Tgt = IF(YC-S2014.P2_CmdRun,
 FIC-S2011.CV, 0)

VFD-S203
(CtrlRem, Flt, I, Run,
Rdy, S, CmdRun,
CmdS)
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3.9.2 UY-S2011 WAS Withdrawal Rate
The WAS Withdrawal Controller determines the appropriate flow setpoint for the WAS pumping, and also
determines when the WAS pumps should run

3.9.2.1. Control Interface

Parameter Type Description Range HMI

CalcModel SP
Calculation Model
(1 = Solids Retention Time,
2 = Total Mass Removal)

1 - 2 EF-RB (M)

CtrlAutoCmd IH Set to Auto Control Mode W1 EF-PB (L)

CtrlManCmd IH Set to Manual Control Mode W1 EF-PB (L)

F_Man IH Manual Mode Flow Input 0 – 1000 l/s EF-TE (L)

K1_SP SP Interval Time When in Interval Mode 6 – 24 hrs EF-TE (M)

K1_Start SP Interval Start Time 0 – 24 hrs EF-TE (M)

K2_SP SP Intermittent Time When in Intermittent Mode 10 – 60 min EF-TE (M)

ML_SS SP Mixed Liquor Suspended Solids 0 – X mg/l EF-TE (L)

RAS_SS I RAS Suspended Solids 0 – X mg/l

ReactVol SP Volume of each Reactor 0 – X ML EF-TE (L)

ReactNo SP Number of Reactors in Service 0 - 4 EF-TE (L)

SRT SP Solids Retention Time 1 – 12 days EF-TE (L)

TMass SP WAS Mass Removal Per Day (TMR Mode) 0 – 10,000
kg EF-TE (M)

WMode SP

Withdrawal Mode
(0 = Continuous
1 = Interval
2 = Intermittent)

0 - 2 EF-RB (M)

CtrlMan O Control Mode Manual 0/1
GDx-F
EF-T

F_Tgt O Target WAS Flow 0 – 1000 l/s EF-T
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3.9.3 Control Narrative
When in manual mode (CtrlMan == 1) set F_Tgt = F_Man

When CalcModel == 1 (1 = Solids Retention Time)

F1 (l/s) = K [(ML_SS x ReactVol x ReactNo) / SRT / RAS_SS)

Where

 K = 11.574 (unit conversion constant)

 ML_SS is an operator entered value for the mixed liquor suspended solids (mg/l)

 ReactVol is the volume of one reactor (Default 1.8 ML)

 ReactNo is the number of reactors in service

 SRT is the operator entered solids retention time (days)

 RAS_SS is the RAS suspended solids value (mg/l)

When CalcModel == 2 (2 = Total Mass Removal)

F1 (l/s) = K x TMass / RAS_SS

Where

 K = 11.574 (unit conversion constant)

 TMass is the operator entered total WAS mass to be removed per day.

 RAS_SS is the RAS suspended solids value (mg/l)

Set the Target WAS Flow Rate based upon the Withdrawal Mode (WMode)

CASE  WMode == 0 (Continuous)

  F_Tgt = F1

 WMode == 1 (Interval)

  F2 = F1 * 24 hours / K1_SP

  IF current hour is within the interval [K1_Start, K1_Start + K1_SP] THEN

   F_Tgt = F2

  ELSE

   F_Tgt  =  0

 WMode == 2 (Intermittent)

  F2 = F1 * 60 minutes / K2_SP

  IF current minute is within the interval [0, K2_ SP] THEN

   F_Tgt = F2

  ELSE

   F_Tgt  =  0
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1 INTRODUCTION

1.1 Scope of the Standard

1.2 Application
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1.3 Definitions
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2 GENERAL

2.1 General Design Requirements

2.2 References

2.2.1 General

2.2.2 City of Winnipeg Standards

2.2.3 Codes and Standards
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2.2.4 Design Codes and Standards

2.2.5 Units
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2.3 Identification

2.3.1 Identification Lamacoids
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Table 2-1 : Lamacoid Requirements

Application Text Size Text
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Table 3-1 : Acceptable System Voltage Levels

Line-to-
Line
Voltage
Level

Application Notes

Note:

1. There will be exceptions to the above table.  Exceptions are to be reviewed and approved on
a case-by-case basis.
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3.2.1 Configuration A - 208/120V

Figure 3-1: Configuration A - 208/120V
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3.2.2 Configuration B – 600V Distribution

Figure 3-2: Configuration B - 600V Distribution
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3.2.3 Configuration C - 600V Distribution with Portable Generator
Provision

Figure 3-3: Configuration C - 600V Distribution with Portable Generator Provision

Notes:
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3.2.4 Configuration D - 600V Distribution with Standby Generator

Figure 3-4: Configuration D - 600V Distribution with Standby Generator

Notes:

1. The above system configuration includes a bypass around the transfer switch to allow for
servicing.  The bypass may be optional in less critical installations.
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3.2.5 Configuration E - 600V Distribution with Essential Bus

Figure 3-5: Configuration E - 600V Distribution with Essential Bus

Notes:

1. The above system configuration includes a bypass around the transfer switch to allow for
servicing.  The bypass may be optional in less critical installations.
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3.2.6 Configuration F - 600V Redundant with Standby Generation

Figure 3-6: Configuration F - 600V Redundant with Standby Generator
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3.2.7 Configuration G - MV Distribution

Figure 3-7: Configuration G - MV Distribution
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3.2.8 Configuration H - MV Distribution with Essential Bus
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Figure 3-8: Configuration H - MV Distribution with Essential Bus
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3.2.9 Configuration I - MV Redundant with Essential Bus
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Figure 3-9: Configuration I - MV Redundant with Essential Bus
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3.2.10 Configuration J - MV Redundant with Integrated Generation
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Figure 3-10: Configuration J - MV Redundant with Integrated Generation
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3.2.11 Preferred System Configurations

Table 3-2 : Preferred System Configurations

Application Risk Preferred
Configurations

See Notes next page.
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3.4 System Grounding
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3.5 Short Circuit Current Rating

withstand rating.

interrupting rating
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Table 3-4 : Assumed Short Circuit Current Rating (SCCR) for Unmarked Components

System/ Component SCCR [kA]
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3.6 Harmonics

3.7 Environmental
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4.1.2 Bonding Conductors

N - BND , Size , Type , Volt , Other

4.1.3 Neutral Conductors

N - NEU , Size , Type , Volt , Other
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4.1.4 Examples

4.2 Conductor Material
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4.4 Indoor Power Distribution

4.4.1 Conduits vs. Cables
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4.5 Cable Types and Ratings

4.5.1 Cable Requirements
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4.6 Conductor Sizes

Table 4-2 : Minimum Conductor Sizes

Application Minimum Size

Note: The minimum conductor sizes only apply to electrical power cables.  See the Automation
Design Guide for automation cable sizes.

4.7 Conduit Materials and Sizes
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Table 4-3 : Facility Conduit Application

Facility
Type Application Type
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4.8 Conduit Colour Coding

Table 4-4 : Conduit Colour Bands

System Prime Band Aux. Band

4.9 Device and Pull Boxes
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4.10 Cable Trays

4.10.1 General

Table 4-5 : Standard Cable Tray Material

Application Standard Material Alternates
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4.11 Buried Installation Requirements
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Table 4-6 : Buried Installation Requirements

Application Acceptable Installations Notes

4.12 Terminations

4.12.1 Power Wiring – Medium Voltage
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creepage extending sheds

4.12.2 Power Wiring – Low Voltage (<750V)

4.12.3 Control Wiring – Low Voltage

4.13 Framing and Support Systems

Table 4-7 : Framing and Support Materials

Application Application Preferred
Material

Alternate
Material Hardware
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4.14 Segregation of Systems

Table 4-8 : Segregation of Cable Systems

Cable Other Cable Minimum
Segregation Notes
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Cable Other Cable Minimum
Segregation Notes
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4.15 Redundant Cables
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5 LIGHTING

5.1 Fixture Type Selection

Table 5-1 : Fixture Type Comparison

Type Efficacy L70 Lamp
Life (hrs)

Colour
Rendering
Index (CRI)

Instant
On Cost Notes

Notes:
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Table 5-2 : Typical Preferred Lighting Fixtures

Facility Type Area Fixture Type Notes
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5.2 Means of Lighting Control

Table 5-3 : Lighting Control Methods

Legend Method Description
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5.3 Illumination Levels

Table 5-4 : Illumination Requirements

Facility Type Area
Recommended

Illumination
(lux)

Control
(See Table 5-3) Notes
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Facility Type Area
Recommended

Illumination
(lux)

Control
(See Table 5-3) Notes
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5.4 Fixture Location Requirements

5.5 Emergency Lighting and Associated Power Source
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Table 5-5 : Typical Emergency Lighting Requirements

Facility
Type Area

Recommended
Emergency
Illumination

(lux)

Min.
Duration

(hrs)
Notes
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Note:

1. There will be exceptions to the above table.  Exceptions are to be reviewed and approved on
a case-by-case basis.

2. The requirement for emergency lighting in an outdoor electrical substation shall be
determined on a case-by-case basis.

3. Minimum code requirements shall be adhered to.

5.6 Requirements for Exit Signs
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6 EQUIPMENT DESIGN REQUIREMENTS

6.1 DC Power Supply

6.1.1 125 VDC Power Supplies



Electrical Design Guide

6.1.2 24 VDC Power Supplies

6.2 Electric Heating

6.2.1 General

6.2.2 Heater Voltage Levels

Table 6-1 : Acceptable Heater Voltage Levels

Heater Rating
Preferred
Voltage
Levels

Alternate Voltage
(with approval)
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6.3 Motor Control Centres

6.3.1 Low Voltage MCC (600V)
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Table 6-2 : MCC Application Requirements

Facility Type
Voltage

Monitoring
Relay

Smart
MCC Notes

Notes:

1. Refer to Section 9.3.

6.3.2 Medium Voltage MCC
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6.4 Neutral Grounding Resistors

6.5 Panelboards

6.6 Receptacles
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6.7 Soft Starters

6.7.1 Design Requirements



Electrical Design Guide

Table 6-3 : Soft Starter Application Requirements

Facility Type Application
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6.7.2 Bypass Starters
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Soft Start/Bypass Bypass

6.7.3 Supervisory Monitoring and Control

6.8 Switchgear – Low Voltage
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6.9 Switchgear – Medium Voltage



Electrical Design Guide

6.10 Transformers
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6.11 Transient Voltage Surge Suppressors

6.12 Unit Substations
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6.13 Uninterruptible Power Supplies

6.13.1 Application Requirements

6.13.2 Design Requirements
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6.13.3 Redundancy

6.13.4 Sizing Factors



Electrical Design Guide

6.13.5 Battery Runtimes

Table 6-4 : Minimum UPS Runtime Requirements

Facility Type Application Standby
Generator

Minimum
Runtime

(min)
Notes

Legend for Standby Generator Column:

6.13.6 Other Design Requirements
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6.14 Variable Frequency Drives

6.14.1 Medium Voltage (4160V) VFD Requirements

6.14.2 Low Voltage (600V) VFD Requirements



Electrical Design Guide

6.14.3 Bypass Starters

6.14.4 Supervisory Monitoring and Control
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6.14.5 Functional Requirements
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7 MOTORS

7.1 General Requirements
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7.2 Motor Voltage Levels

Table 7-1 : Acceptable Motor Voltage Levels

System
Voltage
Level

Motor
Voltage
Level

Minimum Preferred
Low

Preferred
High Maximum

Note:

1. Motor sizes outside of the preferred ranges should be reviewed and approved by the City
prior to finalizing the design.

2. Three-phase motors are preferred over single-phase motors.

3. Utilize higher voltage motors where the higher voltage is available.

7.3 Special Requirements
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7.4 Acceptable Methods of Control
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Table 7-2 : Typical Special Motor Control Requirements

Facility Type Equipment Rating Motor Control

7.5 Control Circuits

7.5.1 Motor Restart Control

7.6 General Protection Requirements
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Table 7-3 : Typical Motor Protection Requirements

Application Rating Protection
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Application Rating Protection

7.7 Special Protection Requirements

Table 7-4 : Special Motor Protection Requirements (Minimum)

Application Rating Protection
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7.8 Local Controls

7.8.1 Wastewater Collections & Land Drainage Facilities

Hand-Off-Auto On/Off

Hand-Off-Auto
Ready

E-Stop
Reset

Manual/Auto
Ready

E-Stop
Reset

Soft Start / Bypass

Ready

E-Stop
Reset

Manual/Auto
Ready

E-Stop
Reset

VFD / Bypass

Notes:

1. For motors > 50 hp, momentary Start / Stop provided to ensure motor does not restart after
brief power interruption, as is possible if a Hand position is provided.

2. Use of Lock-Off-Stop switches will not be permitted as they imply lock-off capability for the
equipment, but are not suitable for use as a disconnecting means.
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3. Additional safety controls may be required for equipment with safety requirements.  An
emergency-stop switch is considered to be a minimum when there is a potential safety risk.

7.8.2 Wastewater Treatment Plants

Hand-Off-Remote

Local-Off-Remote

Local/Off/Remote

Notes:

1. For motors >= 19 kW (25 hp), momentary Start / Stop provided to ensure motor does not
restart after brief power interruption, as is possible if a Hand position is provided.  This is both
for motor protection in the event of a very brief interruption and for reduction of potential load
on a centralized standby generator.

2. Use of Lock-Off-Stop switches will not be permitted as they imply lock-off capability for the
equipment, but are not suitable for use as a disconnecting means.  Existing Lock-Off-Stop
switches can be maintained, provided that no significant modifications are made to the motor
control circuit.

3. Additional safety controls may be required for equipment with safety requirements.  An
emergency-stop switch is considered to be a minimum for equipment with a safety risk.

4. Where an Emergency Stop pushbutton is provided together with local control, the equipment
shall utilize a Local / Off / Remote set of control modes, with separate Start and Stop
pushbuttons.  Equipment shall not restart automatically upon the Emergency Stop pushbutton
being released, but rather require a separate restart action from either a local Start/Reset
pushbutton or a start or reset action from the HMI.
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7.9 Local Disconnect Switches

7.9.1 Wastewater Collections & Land Drainage Facilities

7.9.2 Wastewater Treatment Plants

Notes:

1. For all disconnect switch applications, ensure that the disconnect SCCR is appropriate for the
application.  Where the SCCR is higher than the typical disconnect switch capability, a case
may be made for omission of the disconnect switch provided that the maintenance
requirements are not excessive.  Fuse-based disconnects to obtain a higher SCCR may only
be utilized where deemed absolutely necessary.

2. Local disconnect switches should also be provided where the upstream equipment lockout
procedure would expose personnel to a significant arc flash hazard.

7.10 Emergency Stop Systems

6.2.5.2.2 Effects of emergency stop and reset commands

 Once active operation of the emergency stop device has ceased following an
emergency stop command, the effect of this command shall be sustained
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until the device is reset. This reset shall be possible only at that location
where the emergency stop command has been initiated. The reset of the
command shall not restart the machinery but shall only permit restarting.

Reset Power On

ready
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8 EQUIPMENT APPLICATION REQUIREMENTS

8.1 HVAC Equipment
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9 POWER SYSTEM MONITORING

9.1 Pilot Lights

Table 9-1 : Pilot Light Colors

Function Wastewater Water Notes

Notes:

1. The colours for the wastewater system have been selected from an operations perspective.
The colour red indicates an abnormal situation that requires attention, while the colour green
indicates that equipment / power is in a normal condition.

2. Many existing systems within the wastewater facilities currently are based upon the colors
indicated in the Water column.

9.2 Power Meter Requirements
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Table 9-2 : Recommended Power Meter Requirements

Facility Type Equipment Basic Enhanced



Electrical Design Guide

9.3 HMI / SCADA Monitoring Requirements

Ready
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Table 9-3 : Monitoring of Electrical Power System

Facility Type Item Monitoring Required
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10 PROTECTION

10.1 Instrument Transformers

10.2 Protection for Distribution <= 600V

10.2.1 Circuit Breakers

10.2.2 Fuses
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10.2.3 Ground Fault Protection
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10.3 Protection for Medium Voltage Distribution

10.3.2 Ground Fault Protection
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11 STANDBY AND EMERGENCY GENERATION

11.1 General Requirements
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11.2 Emergency Loads
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Figure 11-1: Emergency Generator utilized for both Emergency and Essential Loads

11.3 Essential Loads
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11.4 Generator Set Sizing
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11.5 Temporary Generator Connection
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Figure 11-2: Temporary Generator Connection - 3Ø3W

Note: The above assumes a grounded wye connected generator.

Figure 11-3: Temporary Generator Connection - 3Ø4W

Note: The above assumes a grounded wye connected generator.
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12 HAZARDOUS LOCATIONS

12.1 General

12.2 Wastewater Facilities

12.3 Design Requirements

12.3.1 Class I, Zone 0 Locations

12.3.2 Class I, Zone 1 Locations
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13 ARC FLASH

13.1 General
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13.2 Design Requirements

Table 13-1 : Arc Flash Design Requirements

Equipment

Arc Flash Hazard / Risk Rating

NotesRecommended
Maximum

Absolute
Maximum

 (See Note 1)

Notes:

1. The City must approve all cases where the arc flash energies exceed recommended
maximum values.

2. The main breaker must be in a separate compartment to permit a separate rating.

3. It is not typical to require live work on energized transformers.

13.3 Typical Arc Flash Labels
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Figure 13-3 : Arc Flash Danger Label, Category Dangerous!
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14 GROUNDING

14.1 General

14.2 Equipment Bonding and Grounding

14.2.1 General

14.2.2 Low Voltage Systems (< 750V)



Electrical Design Guide

14.2.3 Medium Voltage System

touch step

14.3 Lightning Protection
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14.4 Grounding Study
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15 POWER FACTOR CORRECTION

15.1 General
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15.2 Configurations

Table 15-1 : Power Factor Correction Configuration Application

Application Typical Configuration Notes

15.2.2 Load Power Factor Correction
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15.2.3 Decentralized Bulk Power Factor Correction

15.2.4 Centralized Bulk Power Factor Correction

15.3 Capacitor Units
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16 OTHER SYSTEMS

16.1 Fire Alarm System

16.1.1 General Requirements

Installation of Fire
Alarm Systems

16.1.2 Drawing Requirements
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16.2 Voice Communications

16.2.1 Telephone

16.2.2 Public Address (PA) System

16.3 Data Communications

16.3.1 Cabling
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16.3.2 Raceways

16.4 Security Systems

16.4.1 Basic Requirements

16.4.2 Wastewater Treatment Facilities
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17 ELECTRICAL ROOMS

17.1 General Requirements

17.2 Ventilation Requirements

Table 17-1 : Electrical Room Temperature Requirements

Type Heating Cooling

Occupied Unoccupied Occupied Unoccupied

Note: Electrical Rooms may only be considered small if they distribute power for less than 100 KVA
of load. Electrical rooms may only be considered non-critical if the loads powered from the
room can be turned off at any time for a complete day with minimal consequence.  An
example of a small electrical room would be an electrical room for a small storage building.
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18 ENGINEERING DESIGN TEAM RESPONSIBILITIES

18.1 General
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18.2 Drawings

18.2.1 Cable Tray Layouts
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18.2.2 Electrical Room Layouts

18.2.3 Equipment Plan Layout Drawings
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18.2.4 Fire Alarm Plan

18.2.5 Fire Alarm Riser Diagram
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18.2.6 Grounding Diagrams

18.2.7 Hazardous Location Plan Drawings
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18.2.8 Lighting Plan Drawings
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18.2.9 MCC Layout Drawing
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18.2.10 MCC Schedule
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18.2.11 Motor Connection Diagram

18.2.12 Motor Starter Schematics
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18.2.13 Panel Schedules
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18.2.14 Power Distribution Switching Diagrams

18.2.15 Single Line Diagrams
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18.2.16 Switchgear Three-Line Diagram

18.3 Other Documents

18.3.1 Cable Schedule
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18.3.2 Lamacoid Schedule



Electrical Design Guide

18.4 Design Calculations and Studies

18.4.1 General

5.

18.4.2 Harmonic Studies



Electrical Design Guide

Table 18-1 : Design Calculations and Studies

Deliverable Notes
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18.5 Example - Typical Deliverables for a Lift Station

Table 18-2 : Wastewater Lift Station Electrical Typical Deliverables

Deliverable Preliminary Detailed
Design Notes
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1.4 Acronyms and Abbreviations





WSTP Architectural Design Guideline

2 GENERAL

2.1 Design Codes and Standards

2.2 Referenced Standards

2.3 Other City Standards

2.4 Units
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3 BUILDING CODE CLASSIFICATION
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4 BUILDING COMPONENTS

4.1 Exterior Treatment and Materials

4.2 Exterior Walls

4.3 Roofs
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4.4 Exterior Doors, Windows, and Louvers

4.5 Open Grating Platforms, Railings, Ladders and Guardrails
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Table 4-1 : Open Grating Platforms, Railings, and Guardrails Materials

Location Material Notes

4.

4.6 Interior Treatment and Materials

4.6.2 Interior Walls

4.6.3 Floors
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4.6.4 Ceilings

4.6.5 Interior Doors, Frames, Sidelights, Transoms, and Windows:

4.6.6 Roof Access, Hatches and Floor Doors
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4.6.7 Painting and Protective Coatings

4.6.8 Chemical Resistant Coating Systems

4.6.9 Noise Control

Hearing protection

Control measures if exposure exceeds 85 dBA Lex
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Table 4-2 : Noise Exposure Level Limits

Noise Level
dbA

Maximum Permitted
Daily Duration

(Hours) (1)

Notes:
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Table 4-3 : Acoustical Treatment Minimum Requirements

Typical Operational Use
(1)

Maximum
Noise

Level dbA

Noise
Level

Without
Treatment

dbA

Acoustical
Treatment /

Noise
Reduction
Required

Hearing
Protection
PPE
Requirements

Notes:
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5 ARCHITECTURAL DESIGN TEAM RESPONSIBILITIES

5.1 General
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5.2 Drawings

5.2.1 General Requirements

5.2.2 Legend

5.2.3 Building Code Matrix

5.2.4 Life Safety Plan

5.2.5 Floor Plans

5.2.6 Elevation Drawings
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5.2.7 Stair Plan and Sections

5.2.8 Building Section and Detail Drawings

5.2.9 Schedule Drawings

5.2.10 Window Elevation Drawings

5.2.11 3D Model
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5.3 Fire Safety Plan

5.4 Calculations

5.4.1 Noise Calculations
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1 INTRODUCTION
This document identifies the standard building mechanical design requirements that are applicable to
any work within the City of Winnipeg wastewater treatment facilities.

1.1 Scope of the Standard
These design requirements shall apply to the following facilities:

 Wastewater treatment plants

1.2 Application
The scope and intent of this document is to convey general design guidance and expectations
regarding building mechanical systems. This document does address specifics related to design type,
selection, and configuration; however the indicated requirements are presented without knowledge of
the specific building mechanical system implementation.  It is not within the scope of this document to
provide detailed design direction, and it will be the responsibility of the respective building mechanical
and HVAC designers to fully develop the system details with general conformance to the concepts
presented herein.  This standard shall not be construed as comprehensive engineering design
requirements or negate the requirement for professional engineering involvement.  Any design must
be executed under the responsibility and seal of the engineer in each instance, and must be
performed in conformance with all applicable codes and standards, as well as good engineering
practice.

Existing facilities do not necessarily comply with this standard.  The expectations regarding
application of this standard to maintenance and minor upgrades at existing facilities must be
assessed on a case-by-case basis; however general guidelines for application are presented as
follows:

 All new buildings are expected to comply with this standard.

 All major upgrades to a building are expected to comply with this standard; however in some
cases, compromise with the configuration of the existing facility design may be required.

 All minor upgrades should utilize this standard as far as practical for new work; however in
some cases, compromise with the configuration of the existing facility design may be
required.

1.3 Deviations from Standard
It is expected that there will be occasional situations where the design architect / engineer will
propose a deviation from this design guideline.  The rationale for potential deviations from the design
guideline may include:

 Evolution of technology,

 Updates to standards and regulations,

 Practical limitations due to existing conditions on site, or

 Significant cost benefits to the City due to specific project constraints.
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For each proposed deviation from this standard, fully complete a WSTP Standards Deviation Form
and submit to the City project manager for approval.  Do not proceed with the proposed deviation
unless approval is received from the City project manager.

1.4 Acronyms and Abbreviations
ACH Air Changes per Hour

AHU Air Handling Unit

ANSI American National Standards Institute

ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers

CGA Canadian Gas Association

CSA Canadian Standards Association

CO Carbon Monoxide

DX Direct Expansion

FRP Fiber Reinforced Plastic

H2S  Hydrogen Sulphide

HVAC Heating Ventilation and Cooling

MAU Make-up Air Unit

MCC Motor Control Center

MERV Minimum Efficiency Reporting Value

NBC National Building Code

NFC National Fire Code

NFPA National Fire Protection Association

PLC Programmable Logic Controller

RH Relative Humidity

PCS Process Control System

SMACNA  Sheet Metal and Air Conditioning Contractors National Association

UL Underwriters Laboratory, Inc.

VFD Variable Frequency Drive

WSTP Winnipeg Sewage Treatment Program
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2 GENERAL

2.1 Design Codes and Standards
All designs shall comply with municipal, provincial, and national codes and bylaws.  This includes but
is not limited to:

 National Building Code of Canada with Manitoba Building Code Amendments

 National Energy Code of Canada for Buildings 2011

 National Fire Code of Canada

 Province of Manitoba Workplace Health and Safety Act

 City of Winnipeg WWD Hydrogen Sulphide Monitoring Program

 National Plumbing Code of Canada with Manitoba Plumbing Code Amendments

 CSA B149.1-10 Natural Gas and Propane Installation Code

 ANSI Z358.1-2009, Standard for Emergency Eyewash and Shower Equipment

 CSA B64.4-11 Reduced Pressure Principle (RP) Backflow Preventers

 CSA B64.5-11 Double Check Valve (DCVA) Backflow Preventers

2.2 Referenced Standards
The application of NFPA 820 Standard for Fire Protection in Wastewater Treatment and Collection
Facilities shall be as per Section Error! Reference source not found..

The following standards are to be referenced during the design; however application of these
standards will not necessarily be comprehensive:

 ASHRAE Standard 62.1 Ventilation for Acceptable Indoor Air Quality

 NFPA 90A Standard for the Installation of Air Conditioning and Ventilation Systems

 ASHRAE Standard 90.1 for building energy efficiency

2.3 Other City Standards
1. While not exclusive, ensure that the following City Standards are adhered to:

1.1 Water and Waste Department Identification Standard
1.2 WSTP Piping Color Standard
1.3 WWD Hydrogen Sulfide Monitoring Program
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2.4 Units
All drawings and documentation shall use the International System of Units (SI units).  Imperial units
may be provided in parenthesis after the metric unit, where requested or appropriate.  Specific
requirements are as follows:

1. All building dimensions shall be in millimeters.

2. All elevations shall be in meters, in the format EL. ###.### (example EL. 273.520)

3. All pipe sizes to be in mm.

4.  All duct sizes to be in mm.

5. All liquid flow rates shall be l/s.

5.1 Alternate units may be considered for flows less than 0.1 l/s or greater than 10,000
l/s.

6. All airflow rates shall be in l/s.

6.1 Design airflow rates shall also be expressed in ACH for process areas.

7. All liquid pressures shall be in kPa (kilopascals).

8. All HVAC air pressures shall in Pa (Pascals).
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3 HVAC SYSTEMS

3.1.1 General Requirements

1. General design concept for the entire system shall be well defined.

2. Ensure each system is designed to be complete in every respect for a trouble free operation,
including  AHU’s, fans, pumps, expansion units, ducting, refrigerant and drain piping, thermal
and vapor insulation for ducts and pipes, grilles, registers, diffusers, louvers, dampers, sound
attenuators, vibration isolators, air coolers, electric air heaters, air filters, etc.

3. Ensure design takes into consideration sufficient redundancy capacities (see Section 3.4.4)
and safety margins.

3.2 Design Parameters

3.2.1 Outdoor Design Parameters

1. Ensure outdoor design parameters based on NBC design data for Winnipeg weather
conditions are followed:

Table 3-1 : Outdoor Temperature Design Criteria

Winter: -35°C DB (Dry Bulb)

Summer:
 30°C DB (Dry Bulb)

 23°C WB (Wet Bulb)
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3.2.2 Indoor Temperature

1. The design of building HVAC system shall be carried out based on the criteria below:

Table 3-2: General Indoor Design Criteria

Space Heating1 Cooling2

Design Temp Design Temp Type3

Administration / Office 20°C 22°C M
Control Room 20°C 22°C M
Generator Room 18°C 35°C HR
Blower room 18°C 35°C HR
Process Area 18°C 35°C M
Chemical Area 18°C 35°C HR
Mechanical Room 18°C 35°C HR
Electrical Room 20°C 27°C M
Electrical Room – Small & Non-
Critical 4

20°C 35°C M / HR

Server Room 20°C 21°C M
Storage room 18°C - -
Washroom and Janitor  Room 18°C 30°C V
Gallery/Tunnel 18°C - -
Vestibule, Stairs 18°C - -

Notes:

1. The heating design temperatures are minimum indoor temperatures under the
coldest design day condition.

2. The cooling design temperatures are maximum minimum temperatures under the
hottest design day condition.

3. HR= Heat Relief (does not imply air conditioning), *M=Mechanical, *V=Ventilation

4. Electrical Rooms may only be considered small if they distribute power for less than
100 KVA of load. Electrical rooms may only be considered non-critical if the loads
powered from the room can be turned off at any time for a complete day with minimal
consequence.  An example of a small electrical room would be an electrical room for
a small storage building.

2. The design shall allow for occupied and unoccupied temperature setpoints.

2.1 Provide recommended initial setpoints for occupied and unoccupied states in both
heating and cooling modes.

3. Ensure the minimum and maximum temperature setpoints are specified to protect the assets.

3.1 Ensure that the minimum temperature setpoint protects against freezing and protects
the asset to achieve the expected asset life.

3.2 Ensure the maximum temperature setpoint is set to provide the expected asset life.
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3.2.3 Humidity Control Criteria

1. Humidity control shall be considered in specific areas if deemed necessary where sensitive
electrical equipment is present such as the server room, control room and electrical rooms.
Where humidity control is necessary, effort shall be taken to maintain humidity levels at %
R.H 50±10.

3.2.4 Noise Criteria

1. Refer and adhere to the noise control criteria as defined in the WSTP Architectural Design
Guideline.

1.1 Provide noise attenuation such as acoustical enclosures when the equipment has a
high noise level and is located in a regularly accessed area which would impact on
operations. It shall be noted that fan selection shall not be based solely on noise
generation.

2. Ensure that the air handling units and make-up air units are equipped with internal vibration
isolators or pads and insulation on casing.

3. Provide duct silencers for the exhaust/supply fans if required to minimize the HVAC
equipment noise level.

4. Provide silencers for generator rooms and blower room air intake and exhaust louvers to
meet the design criteria.

5. Specify equipment noise limits based upon acceptable noise levels.

6. Ensure the design takes into account the cumulative noise impact of all equipment operating
simultaneously.

3.3 Space Pressurization
1. In general, ensure that negative pressure (approx. -25 Pascal) is maintained for process

areas where odour or off-gas occurs in accordance with NFPA 820.

2. Ensure ventilation systems serving the control rooms, electrical rooms and administration
office area keep a positive pressure of roughly 25 Pascal under all operating conditions.

3.4 Design Requirements

3.4.1 Protection against Fire and Explosion Hazards

1. Application of NFPA 820 shall be comprehensive, except as approved by the City during the
preliminary design phase of a project.

2. Preliminary design stage:

2.1 During the preliminary design stage, review and make recommendations regarding
the application of NFPA 820 to the project.  Review the lifecycle capital and operating
costs for the proposed ventilation rate and associated electrical classification.
2.1.1 Consider heating costs in the application of NFPA 820.
2.1.2 Propose ventilation rates to the City for review, along with corresponding

annual heating costs.
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2.1.3 Review the proposed ventilation strategy with the City and implement as per
City direction.

3. Electrical classification vs. ventilation:

3.1 For many spaces, NFPA 820 permits a lower ventilation rate provided that a higher
level of electrical classification is provided.   The higher ventilation rate and lower
electrical classification shall be utilized in all cases, except as follows:
3.1.1 The total lifecycle costs of the higher ventilation rate is significantly greater

than the lifecycle costs of electrical classification;
3.1.2 The proposed lower ventilation rate will provide adequate ventilation to

remove any toxic gases, including H2S, in any area that is routinely occupied;
3.1.3 The proposed ventilation rate and electrical classification does not impede

maintenance activities; and
3.1.4 The proposed lower ventilation rate is accepted by the City.

3.2 In spaces that are routinely occupied or have a significant level of maintenance
requirements, an electrical classification of Class I, Zone 1 (Div. 1) presents much
greater maintenance challenges than a Class I, Zone 2 (Div. 2) electrical
classification.  The City will not typically accept a Class I, Zone 1 (Div. 1) electrical
classification in any routinely occupied space or a space with significant maintenance
requirements.

3.4.2 Protection Against Toxicity Or Biological Hazards

1. Provide appropriate ventilation to address toxic and/or biological hazards to allow personnel
to enter all spaces requiring routine access without special entry requirements.  This may
require ventilation over and above that required in Section 3.4.1.

2. Ventilation at the source of the hazard is preferred to minimize overall ventilation
requirements.

3.4.3 General Ventilation Requirements

1. Follow ASHRAE and National Fire Code guidelines as well as good practice for ventilation
requirements in chemical areas.

2. For non-process area or auxiliary area and service areas, ventilation shall follow ASHRAE
62.1 for minimum outdoor air and exhaust.

3. For areas with no established standards (NFPA 820, ASHARE and NFC), design the
ventilation in terms of air changes to follow good engineering practice in Manitoba. Consider
heating costs when determining proposed ventilation rates.

4. Ensure that ventilation air flow rates into air-conditioned areas are included in the cooling
load calculations.

5. Ensure spaces are pressurized such that leakage airflow is from the cleanest space to the
most odorous space.

5.1 Utilize NFPA 820 as a guide for space pressurization.
5.2 Electrically classified spaces shall always be negatively pressurized.
5.3 Electrical and control rooms shall always be positively pressurized.
5.4 Ensure that harmful gases do not migrate into stairwells or escape routes.

6. Where gas detection systems are provided, ensure that a hardwired interlock is provided to
engage the high-rate of ventilation (if provided).In addition to the ventilation interlock, all gas
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detection systems shall provide the current detected gas level to the PCS, except that this
requirement is not mandatory for carbon monoxide sensors.

7. Provide low and high speed control ventilation system for chemical areas with dual ventilation
rates via VFD control to meet ventilation requirements as per National Fire Code and
ASHRAE standards.

8. Provide local exhaust fans for washrooms and janitor rooms as required.

3.4.4 Equipment Redundancy

1. Provide ventilation system redundancy where required.  Minimum requirements are as
follows:

1.1 For routinely occupied areas (frequency of daily or greater) with a direct source of
odorous, toxic or combustible gases (such as open tank areas), ensure that at
minimum 50% of the maximum ventilation rate can be provided with any single point
of mechanical failure.  Provide parallel fans as required.

1.2 For electrically classified spaces, supply and exhaust fans shall be redundant such
that at minimum 50% of the maximum design ventilation rate is provided upon fan
failure.  Higher level of redundancy requirements shall be evaluated on a case-by-
case basis.

3.4.5 Heating Systems

1. The use of central hot water boilers to service the heating loads of sewage treatment facilities
is preferred. In case of additions or modification to a facility, review hydronic heating systems
and central boilers serving the existing facility to determine whether upgrades are warranted
to accommodate the new increased heat loads.

1.1 Hot water coils shall not be utilized for applications heating outdoor air.  Utilize a heat
exchanger loop with glycol running through coil to prevent coil freezing in event of a
system failure.

1.2 Boiler water treatment is required for all boiler systems.
1.3 Provide automation for boiler water treatment systems to limit operational

involvement.

2. Gas fired air-handlers are preferred in areas of the facility where the use of hydronic heating
is not practical.

3. Electric heat may be utilized where hydronic or gas-fired heating is not practical.

3.4.6 Heat Recovery

1. Heat recovery systems shall be investigated for all systems with airflows greater than 1000
l/s.  Consider both flushing water heat recovery and glycol runaround loops.  Other heat
recovery technologies may be considered for clean-air applications.

1.1 Calculate the capital, operating and maintenance costs for the entire lifecycle of the
facility.  Calculate the economic payback of the heat recovery system.  Consider
available subsidies from local utilities (i.e. Manitoba Hydro).

1.2 Provide written recommendations to the City.

2. Unless otherwise directed by the City, provide heat recovery systems for all systems where
there is an economic payback of less than ten years.  Where the economic payback is
greater than ten years, proceed based upon direction of the City.



WSTP Building Mechanical Design Guideline
Revision: 00 Page 16 of 19

Document Code:

N:\WSTP Design Standards\Working\Design Guidelines\WSTP Building Mechanical Design Guideline R00.docx

3.4.7 Air Conditioning System

1. Provide DX split AC unit or air handling unit with built-in DX refrigerant coil and outdoor air-
cooled condenser for control rooms, server rooms and main electrical rooms for cooling in
summer to meet required indoor design temperature.

2. Size air conditioning system based on the heat gains from the electrical and control
equipment in the associated space plus the ventilation loads and base loads from the building
structures.

3. Ensure sufficient safety margin is taken into account in all design calculations.

3.5 Equipment and Material Design Requirements

3.5.1 General Layout Requirements

1. Ensure all equipment is accessible and has clearance to allow for maintenance.

2. Provide a minimum of 1000 mm clearance in front of all equipment.

3. For all equipment with a motor power rating of 7.5 kW (10 hp) or greater, provide a minimum
clearance of 800mm between the outermost extremities of adjacent pieces of equipment, and
between a wall and the equipment.

4. Provide a minimum of 800mm clearance between open doors (including electrical panel
doors) and adjacent pieces of equipment, walls or obstacles.

5. Ensure adequate clearance above or below units is provided for the lifting / removal down of
equipment for repair or replacement.  Ensure clearance is provided for anchored/load rated
lifting devices.

6. Provide sufficient clearances for removal and refitting of the serviceable components of all
installed equipment without removal or dismantling of other equipment or assets.  For clarity
this includes planned service requirements throughout the life of the asset and non-routine
unplanned failures.

6.1 Provide sufficient clearances to replace air handling unit filters.

7. Provide sufficient clearances to replace air handling unit coils and fans.

8. Coordinate clearances with all engineering disciplines to ensure that the final commissioned
installation meets all clearance requirements.

9. Locate equipment outside of corrosive locations.  HVAC equipment may only be installed in
corrosive locations with the approval of the City.

10. Equipment shall be located such that accumulation of snow on the roof does not hinder their
operation, either under normal or extreme snow conditions.

11. Equipment should be located at sufficient distance from the edge to avoid use of barricades.
Alternately, provide permanent guardrails to allow for safe working access to all maintainable
aspects of the equipment.

12. Dampers

12.1 Ensure dampers and damper actuators are accessible.
12.2 Provide hinged access doors for actuated dampers to allow for maintenance.
12.3 Locate motorized dampers (and pneumatic dampers where applicable) in indoor

locations.  Outdoor applications of motorized dampers should be avoided if possible.
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3.5.2 Outdoor Air Filtration Criteria

1. Provide outdoor air filtration in accordance with Table 3-3.

Table 3-3: Outdoor Air Filtration Criteria

Filtration
Type

Description Typical Application

A Pre-filter MERV1 8 (30~35 percent efficiency),
Chemical Filters Stage 1 & Stage 2, After-filter and
Final filter MERV1 13 (80~90 percent efficiency)

Control Rooms, Server Rooms
& Electrical Rooms where
corrosive gases may be present

B Pre-filter MERV1 13 (80~90 percent efficiency) Administrative Areas

Control Rooms, Server Rooms
& Electrical Rooms where
corrosive gases are not
typically present

C Pre-filter MERV1 8 (30~35 percent efficiency) Process Areas

Note(s):

1.  Minimum Efficiency Reporting Value (MERV) for filters as per ASHRAE Standard 52.2.

2. Provide bird screens for rooftop air handling unit intake louvers.

3. Provide air filters for air handling units or make-up air units with differential pressure gauges
and switches that will automatically alert plant personnel via the PCS when filters require
replacement.

4. Where there is a potential for corrosive gases, ensure stage 1 (carbon) and stage 2
(permanganate) filters are provided for control rooms and electrical rooms or MCC rooms air
handling units or pressurization units to filter the hydrogen sulphide in the air intake stream.

4.1 Provide additional filter stages as required to address the atmosphere present.
4.2 Coordinate with the City to ensure the filter size is compatible with existing equipment

to reduce the number of filter types the City needs to manage.

3.5.3 HVAC Equipment Selection Criteria

1. Provide corrosion resistance for HVAC equipment by using chemical resistant coatings on
HVAC equipment, or using FRP or stainless steel exhaust fans in corrosive environments.

2. Provide premium efficiency motors.

3. Ensure provision of removable insect screens for any air intake dampers and supply fans and
also on the vent ducts/pipes for process as required.

4. Provide AMCA Type A or Type B spark resistant fans in all fans serving electrically classified
spaces.
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3.5.4 Ductwork

1. Provide ductwork as per the below criteria:

Location High
Humidity

Corrosive Gases
or Chemicals

Material Notes

Process Areas

No No Aluminium

Yes No Aluminium

Yes Mild H2S Aluminium

Yes Yes FRP
Stainless Steel

Potential for
corrosion. Select
appropriate
corrosion
resistant material.

Non-process
areas.

No No Aluminum or
Galvanized steel

2. Ductwork specifications shall be written such that Sheet Metal and Air Conditioning
Contractors National Association (SMACNA) standards for duct construction are adhered to.
This standard stipulates duct thickness based on size and pressure ratings.

3. Utilize round ductwork wherever possible. Where rectangular ductwork is required, limit
aspect ratios to a maximum of 4:1.

4. Ensure that the maximum duct pressure drop is 25 Pascal per 30 metres of duct.

5. Provide access doors where required for inspection and maintenance, including but not
limited to control dampers and fire dampers.

3.6 HVAC System Monitoring and Controls

3.6.1 HVAC Controls

1. All HVAC control and monitoring shall be by PLC, consistent with the WSTP Automation
Design Guide. No exceptions shall be permitted except for the following:

1.1 Natural gas fired air handlers may utilize proprietary packaged controls for the natural
gas burner and associated devices.  However, the proprietary packaged controls
shall not monitor or control any equipment or instrumentation outside of the air
handler unit.  Any liquid coils in the air handler shall be controlled by the PLC.

1.2 Boilers and chillers may utilize packaged controls that do not fully comply with the
WSTP Automation Design Guide.  Ensure sufficient integration into the plant PCS to
meet operational requirements.

1.3 Small out-buildings with a ventilation rate of 100 l/s or less may utilize non-PLC
based controls, provided the control is very basic.  For example, a single unit heater
may be controlled by a wall-mounted thermostat.

2. All HVAC systems shall be monitored by the plant PCS.

3. Provide room temperature sensors for control and monitoring.  Provide low and high
temperature alarms to operations personnel via the PCS.
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4. Unit heater control (including all mounted baseboard heaters, convectors, etc.):

4.1 Ensure all heater control is integrated into the overall PLC based control system.
Ensure that simultaneous heating and cooling of the space is prevented.

4.2 Where there is a risk of building freezing due to the PLC being out of service, provide
backup thermostats to override the PLC control upon low temperature.

5. Provide duct smoke detectors only where required by the National Building Code or local
code requirements.

6. Install freeze stats for hydronic heating coils and glycol heat recovery coils of air handling
units or make-up air units.

6.1 Ensure provision of a freezing alarm to the plant PCS.

7. Provide normal (low) ventilation and emergency (high) ventilation for air handling units, make-
up air units or supply/exhaust fans designed for chemical areas.

7.1 High speed ventilation shall be triggered by a local push button manually outside of
the entrance of chemical areas to activate the emergency exhaust fans and supply
fans.

3.6.2 Gas Detection

1. General Requirements

1.1 Provide gas detection systems to monitor all potential hazardous gases, considering
that the wastewater treatment plants service a combined sewer collection system.

1.2 A sufficient quantity of gas detection systems shall be provided to adequately cover
the space.  Do not assume that a single gas detection sensor is sufficient to cover an
entire room or space.

1.3 Ensure gas detection systems are located appropriately to detect hazardous gases
within the coverage area.  Review ventilation flow patterns and locate the sensors
appropriately.  For example, it is not appropriate to locate a gas detection sensor
adjacent to a supply air grille.

1.4 Locate gas detection systems at the appropriate elevation, considering the
hazardous gas density, ventilation patterns, and location of personnel.

1.5 Where a dual-rate ventilation system is provided, interlock the gas detection with the
ventilation system to ensure that a high-rate of ventilation is provided upon detection
of a hazardous gas.

1.6 Ensure provision of detected gas levels to plant PCS.  The only exception is that
carbon monoxide sensors may simply transmit an alarm to the plant PCS.

2. Provide H2S sensors for process areas with a risk of hydrogen sulphide.

2.1 When the hydrogen sulphide level in the associated space exceeds the pre-set
monitoring level, as per the City of Winnipeg’s WWD Hydrogen Sulphide Monitoring
Program criteria, the ventilation system shall remain at a high-flow rate to provide
required air changes for classified areas per NFPA 820.

3. Provide a Combustible Gas Detection system for process areas as required by NFPA 820
and interlock with space ventilation or odour control make-up air system when gas levels
exceed 10 percent of the lower explosive limit as per NFPA 820.

4. Provide Carbon Monoxide (CO) sensors for direct gas-fired air handling units or make-up air
units to monitor incomplete combustion of the natural gas.   When CO levels of the unit
discharge air is higher than the pre-set point, ensure that the unit gas burner automatically
shuts down.
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5. Provide Oxygen Deficiency sensors in spaces where there is a risk of oxygen displacement.

6. Provide other gas detection systems as appropriate for the gases that may be present.
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4 PLUMBING SYSTEMS

4.1 Plumbing System Concepts
1. Comply with the National Plumbing Code of Canada with Manitoba Code for sanitary

drainage, storm drain, potable water, and plant service water system design. Comply with
CSA B149.1 for natural gas piping system design.

2. Provide potable water for washroom/janitor room’s plumbing fixtures and combination
shower/eyewash stations.

3. For interior hose valves in process area, provide 25mm or 40 mm globe valves with hose
thread adapters.

4. For potable hot water, selection of hot water heating shall be as follows:

4.1 Utilize electric heating for all low usage requirements.
4.2 Consider the use of gas water heaters for high-usage requirements such as locker

rooms.  Review and make recommendations based upon the life-cycle cost of the
equipment.

5. Design all sanitary drains and wash down gutter/floor drains to be collected in sanitary sumps
in the basement.

5.1 Provide sump pump systems to pump the sanitary drainage to the discharge location.
5.2 Ensure provision of high sump level alarms to be sent to plant PCS.
5.3 Ensure the sump pumps are discharged into an appropriate location in the plant.  City

approval is required for all discharge locations other than the headworks.

6. Provide gutter drains for basement tunnels, pipe galleries, perimeter walls as required to
collect floor wash down drain and underground seepage water.

7. Provide floor drains for process areas, mechanical rooms, washrooms, janitor rooms, locker
rooms as required.

7.1 Coordinate with the structural discipline to ensure that floors are sloped to the drains.
7.2 For process areas ensure that floor drains have sufficient capacity to cope with flows

associated with washing floors with industrial hoses up to 25 mm diameter.
7.3 Provide additional floor drainage in process areas associated with sludge pumping

and / or processing, and inlet screening.
7.4 Provide trench drains with industrial quality gratings in areas where routine wash

down is expected or heavy spillage in preparation for maintenance activity could
occur.  Areas subject to infrequent spillage may have point drainage.

7.5 Provide mechanically secured gratings for all drains.

8. Provide hub drains for mechanical equipment including air conditioning units to collect
overflow drain and condensate drain as required.

9. All floor/gutter drains and hub drains that are infrequently used shall have primed P-traps.

10. Water source for trap priming shall be either non-potable water (preferred) or flushing water.

11. Provide ganged traps where allowed by codes, otherwise provide individual traps for floor
drains/gutter drains and hub drains.

12. Provide conventional roof drains and overflow drains for all new buildings. Design individual
rain water leaders to discharge to grade or to be collected and discharged into the plant
storm drainage system if available.
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13. Drainage system piping and appurtenance material section shall be appropriate for the
location to ensure corrosion resistance.

14. Provide a proximity switch for the safety shower/eyewash.

14.1 An alarm signal shall be sent to the plant PCS to notify staff in the control room that
the equipment is being used.

14.2 Insulate and heat trace piping in the outdoor emergency showers to prevent piping
freezing.

15. Provide natural gas piping and regulators to each natural gas fired air handling unit as
required.

15.1 Install natural gas piping either underground (buried) or, if possible, on building roof.
Installation of natural gas piping within the basement galleries will not be accepted
without approval of the City.

15.2 The natural gas meter and gas regulator at the plant gas main shall be coordinated
with Manitoba Hydro for new gas loads.

4.2 Piping
1. Provide corrosion resistant piping on sump pump suction lines.  Standard of acceptance is

stainless steel.

2. Ensure piping is primed and painted in accordance with the WSTP Piping Color Standard.

4.3 Insulated Plumbing Piping
1. Provide insulation for the following pipes:

 Cold potable water

 Cold non-potable water (including pump seal water)

 Hot Potable Water and Recirculation

 Refrigerant and Gas Piping

 Roof/Overflow Drain Pipes

2. Insulation for plastic cold water piping may be eliminated where piping material
characteristics will reasonably eliminate condensation and not cause any personnel safety or
asset damage.

4.4 Plumbing Fixtures
1. In buildings designed in accordance with building code requirements for accessibility for

persons with disabilities, provide water closets and lavatories in the washroom with barrier-
free plumbing fixtures for the physically disabled.

1.1 As per the WSTP Architectural Design Guideline, only buildings having administration
functionality will be designed in accordance with building code requirements for
accessibility for persons with disabilities.

2. Toilets shall be wall-mounted or floor-mounted, flush-valve-type complete with dual-flow
control.

3. Provide mop sinks for janitor room.
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4. Provide wall-hung, flush-valve-type urinals for washroom as required.

4.5 Emergency Safety Equipment
1. Provide emergency eyewash and shower stations with control mixing valves for tempered

water for process areas and chemical areas wherever required for safety protection.

2. Ensure that the safety mixing valve is pre-set to 26.7 deg. Celsius (80 deg. Fahrenheit) by the
manufacturer for the mixing temperature of cold and hot water supply.

4.6 Water Conservation
1. Specify and install low water consumption plumbing fixtures and trim in accordance with the

requirements of the Manitoba Building Code.

2. Provide high-efficiency plumbing fixtures for water use reduction.

3. Provide water meters for main water usage facility as per City Standards

4.7 Cross-Connection Control
1. Provide cross-connection control in accordance with the CSA standards.

2. Install backflow prevention assemblies for the following: potable cold water main entrances
into each new building with a double check valve back-flow prevention assembly and non-
potable water main entrance into each new building with a reduced pressure backflow
prevention assembly.

3. Provide local reduced pressure backflow preventers for the HVAC heating system and glycol
heat recovery system make-up water as required.

4.8 Plumbing Equipment

1. Include plumbing equipment for sump pumps and hot water heaters.

2. Building sanitary drains for plumbing system shall be discharged by gravity drain to available
plant main sanitary systems.

2.1 Where gravity drain is not possible, duplex sanitary sump pumps shall be provided in
the basement of process areas and pipe galleries to collect sanitary drainage from
washrooms, floor/gutter drains and seepage drains, and the drainage flow shall be
pumped and discharged into the plant head works via basement tunnels.

2.2 Provide sump pits for the basement tunnel as required.

3. Provide gas or electric domestic hot water heaters/tanks for potable hot water to
washrooms/janitor rooms and to emergency shower/eyewash station mixing valves.

3.1 Install hot water recirculation pumps to compensate for hot water piping heat loss for
remote plumbing fixtures and safety shower/eyewash station as required.
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5 FIRE PROTECTION SYSTEMS
1. Co-ordinate with the architect for the design of sprinkler systems and standpipe system for

locations of required fire pump and fire protection water supply.

2. Determine if fire pump is required to boost the fire protection water pressure to meet the
required pressure for sprinkler system or standpipe system.

3. Prepare the detailed design and installation of sprinkler system and standpipe system and
ensure that it is certified by a Fire Protection Engineer.

4. Provide a comprehensive design for portable fire extinguishers as required and coordinate
with the architectural drawings. All fire extinguishers shall be identified as per the City WWD
Identification Standard.

4.1 Supply of the portable fire extinguishers will be by the City, based upon the design
provided.

5. Ensure provision of fire dampers on the ductwork penetrating any fire-rated walls, and floor
slabs as required per codes.

6. Where duct smoke detectors are required, ensure smoke detector alarm contact is connected
to the fire alarm panel.
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6 BUILDING MECHANICAL DESIGN TEAM RESPONSIBILITIES

6.1 General
1. Responsibility for deliverables

1.1 All drawings and other deliverables related to a design are the responsibility of the
design engineer.  Under a Design-Bid-Build project delivery methodology, delegation
of design responsibility to the contractor is not acceptable.

2. Ensure all building mechanical deliverables are sealed by a qualified professional engineer.

3. Completeness of drawings:

3.1 All drawings shall be comprehensive in nature to allow for effective use in
construction.

4. Update of existing drawings:

4.1 If the project is an addition, expansion, upgrade or modification to an existing site or
facility, existing drawings may require up-dating.  Coordinate with the City to
understand the specific requirements.  Typical requirements include.
 Updating existing building floor plans.

 Updating P&ID drawings.

 The update of detail drawings for existing works is not expected or required.

5. Design reviews:

5.1 Issue the design documents to the City for review at appropriate intervals in
accordance with the City’s expectations.

5.2 Incorporate all WSTP comments into the design.  Where a WSTP comment is not
accepted by the design team, provide a complete response, including rationale, to
the City Project Manager.

6. As-Built Drawings:

6.1 All building mechanical deliverables shall be updated to “as-built” status at the end of
the project.  The “as-built” documents shall incorporate contractor mark-ups,
inspections performed by the design team, change orders, RFIs, and other
communication between the Contractor and Design Team.

6.2 Unless otherwise specified by the City and agreed to by the Design Team, as-built
drawings are not required to be sealed (Otherwise known as record drawings).

7. External, 3rd Party Consultants:

7.1 Expertise and assistance may be required, from external 3rd party specialized
consultants, outside of the primary architectural / design team.

7.2 Areas where an external 3rd party consultant may be utilized, with permission from
the City, are:
 Fire protection systems.

 Acoustic systems.

7.3 The design team shall be responsible for monitoring the activities and progress of
each 3rd party consultant.

7.4 It is the responsibility of the design engineer to ensure that the deliverables follow all
City standards and guidelines.
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8. Site Visits:

8.1 The design team is responsible for ensuring that a sufficient number of site visits
occur to facilitate the understanding of specific field conditions or status of existing
facilities and buildings.

9. Demolition Requirements

9.1 It is generally required that the architect / engineer is responsible for associated
demolition works required to implement the scope of work.  Clearly indicate all
demolition requirements on the drawings and in the specifications.

9.2 Small demolition works (less than ~1/3 of the drawing) shall generally be shown by
revision of existing drawings.  Where demolition requirements are significant
(approximately more than 1/3 of a drawing), create dedicated demolition drawings.

6.2 Drawings
The drawings indicated in this section are minimum requirements for new construction, unless
otherwise approved by the City.

6.2.1 General Requirements

1. Provide scale bar on all scaled drawings to allow for measurement takeoff and
avoid any potential confusion regarding scale, regardless of the format or size
reproduction of the document.

2. Show a north arrow on all plan drawings.

6.2.2 Legend

1. Requirement

1.1 Provide a legend drawing showing the symbols and abbreviations utilized.
Coordinate with the City regarding re-use of any existing legend drawings.

2. Content

2.1 Ensure that the legend is consistent with the City’s practices.  Symbols shall be the
same as process mechanical symbols for common items (i.e. valves).

3. Format:

3.1 Produce drawings in an A1 size format.
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6.2.3 Process and Instrumentation Diagrams (P&IDs)

1. Requirement

1.1 Provide P&ID’s for the complete HVAC system, including all hydronic systems, unit
heaters and associated controls.

1.2 Provide P&IDs for the complete plumbing system.  All components shall be shown on
the P&IDs except for floor drainage systems.

2. Content

2.1 P&ID’s shall depict all equipment and ductwork, including AHUs, fans, cooling coils,
heating coils, filters, dampers, etc.

2.2 All automation and control components including instrumentation such as pressure
gauges, temperature sensors, RH sensors and manometers shall also be indicated.

2.3 Indicate the appropriate Pipe / Duct identification codes for all pipework and
ductwork, as per the WWD Identification Standard.

3. Format

3.1 Produce drawings in an A1 size format.
3.2 The P&IDs shall be in the same format as the process P&IDs.
3.3 The P&IDs shall be in a format compliant with the City WWD Identification Standard

and ISA 5.1.

6.2.4 Schematic Airflow Diagram

1. Requirement:

1.1 Provide a schematic airflow diagram for the complete HVAC system.

2. Content:

2.1 Show all ventilated spaces and flow of air through each space.
2.2 Show all airflow rates.
2.3 Show room pressurization.
2.4 Show all fans and air handling units.

3. Format:

3.1 Produce drawings in an A1 size format.

6.2.5 Building Mechanical Plan Drawings

1. Requirement

1.1 Building mechanical plan drawings are required for every floor elevation, including
the roof.

2. Content:

2.1 Show the arrangement of all HVAC equipment, including ductwork and piping.
2.2 Show all AHU’s, condensing units, volume control dampers, fire dampers, grilles,

registers, unit heaters, ventilation fans and all other accessories.
2.3 Show duct sizes and duct elevations.
2.4 Indicate the appropriate Pipe / Duct identification codes for all pipework and

ductwork, as per the WWD Identification Standard.
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2.5 Provide a scale bar to allow for scale takeoffs.

3. Format:

3.1 Produce drawings in an A1 size format.
3.2 Scale:

3.2.1 Recommended:  1:75
3.2.2 Maximum:  1:100

6.2.6 Building Mechanical Section and Detail Drawings

1. Requirement

1.1 Provide building mechanical section and detail drawings to completely make clear the
required installation of the mechanical systems.

2. Content

2.1 Ensure all materials of construction and dimensions are clearly identified.
2.2 Indicate the appropriate Pipe / Duct identification codes for all pipework and

ductwork, as per the WWD Identification Standard.
2.3

3. Format:

3.1 Produce drawings in an A1 size format.
3.2 Scale:

3.2.1 Recommended:  1:50
3.2.2 Maximum:  1:100

6.2.7 Schedule Drawings

1. Requirements

1.1 Provide schedule drawings for all building mechanical equipment.

2. Content

2.1 The content of the schedule drawings shall include but not be limited to:
2.1.1 AHU schedules
2.1.2 Fan schedules
2.1.3 Grille/louvre/diffuser schedules
2.1.4 Unit heater schedules
2.1.5 Heat exchanger schedules
2.1.6 Pump schedules
2.1.7 Expansion tank schedules
2.1.8 Heater schedules
2.1.9 Air conditioning unit schedules
2.1.10 Condensing unit schedules.
2.1.11 Damper schedules.

3. Format:

3.1 Produce drawings in an A1 size format.
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6.2.8 Pipe Work Layout Drawings

1. Provide drawings clearly showing piping layouts and associated pipe accessories.

2. Provide isometrics for piping.

3. Include pipe schedules and sizes.

6.2.9 Fire Fighting Layout Drawings

1. Provide drawings showing the firefighting equipment and piping layouts.

2. Provide fire extinguisher, fire hose reel and hydrant schedules.

6.2.10 Installation Detail Drawings

1. Requirements

1.1 Provide piping detail drawings.
1.2 Provide plumbing detail drawings.
1.3 Provide HVAC detail drawings.
1.4 Existing City piping detail drawings may be referenced if available and appropriate for

the project.

2. Content

2.1 Content requirements include, but are not limited to:
2.1.1 Typical duct support requirements for all duct configurations.
2.1.2 Duct connection details, including odour control connections to tanks and

channels.
2.1.3 Duct insulation details.
2.1.4 Fan installation details (i.e. roof mounted fan)
2.1.5 Typical pipe supports for all piping configurations.
2.1.6 Piping floor/wall/roof penetration installation details.
2.1.7 Duct floor/wall/roof penetration installation details.
2.1.8 Piping flushing connection details.
2.1.9 Instrumentation installation details.
2.1.10 Pipe marking details.
2.1.11 Hose rack and other appurtenances details.
2.1.12 Pipe insulation details.

3. Format:

3.1 Produce drawings in an A1 size format.

6.2.11 3D Model

1. When 3D design is required by the City, or proposed by the Consultant, this section shall be
complied with in its entirety.  3D models and associated drawings are not mandatory for all
projects

2. The 3D model shall include all pipework, ductwork and equipment to allow for full
representation of the entire facility, including all other disciplines.
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3. In addition to the 3D model provide:

3.1 3D elevation and section drawings to convey the complete building mechanical
configuration.

3.2 3D detail drawings of all areas with significant interdisciplinary coordination
requirements.

4. 3D drawings shall be rendered.  Simple 3D line representations are not acceptable.

6.2.12 Coordination with Other Disciplines

1. Structural / Architectural

1.1 Ensure that openings for ductwork, louvres, and other openings are coordinated with,
and shown on the structural and architectural drawings.

1.2 Ensure all equipment weights are coordinated with the structural design.
1.3 Where new equipment is installed on an existing floor/roof, the engineer is

responsible for coordinating the appropriate structural review to ensure that the
weight of the equipment is supported.  Upgrade the existing structure as required.

1.4 Where new penetrations are made to an existing structure, ensure that structural
elements are not affected.  Coordinate the appropriate structural review and upgrade
as required.
1.4.1 Where penetrations are made through reinforced concrete, care should be

taken during the design planning and construction stages to minimize the
cutting of reinforcement.

6.3 Design Calculations
1. As a minimum, provide the following non-exhaustive list of HVAC and building mechanical

design data and calculations:

 Tabulation of interior heat loads (heat dissipation).

 Calculation of heating load.

 Calculation of the cooling load.

 Calculation of air flow rates.

 Calculation of make-up air flow rates for the building pressurization.

 Calculation of static duct pressure drops.

 Sizing of ducts, grilles, registers, diffusers, valves, dampers, louvers, filters,
cooling coils, air heaters, fans, compressors, condensers, refrigerant and drain
pipes.

 Plumbing and firefighting piping and equipment design calculations.
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This document identifies the standard design requirements that are applicable to any structural work
within the City of Winnipeg wastewater treatment facilities.

These design requirements will apply to the following facilities:

Wastewater treatment plants

The scope and intent of this document is to convey general design guidance and expectations
regarding structural design.  This document does address specifics related to design type, selection,
and configuration; however the indicated requirements are presented without knowledge of the
specific building implementation.  It is not within the scope of this document to provide detailed design
direction, and it will be the responsibility of the respective structural designers to fully develop the
structural details with general conformance to the concepts presented herein.  This standard shall not
be construed as comprehensive structural engineering design requirements or negate the
requirement for professional structural  involvement.  Any design must be executed under
the responsibility and seal of the respective engineer in each instance, and must be performed in
conformance with all applicable codes and standards, as well as good engineering practice.

Existing facilities do not necessarily comply with this standard.  The expectations regarding
application of this standard to maintenance and minor upgrades at existing facilities must be
assessed on a case-by-case basis; however general guidelines for application are presented as
follows:

All new buildings are expected to comply with this standard.

All major upgrades to a building are expected to comply with this standard; however in some
cases compromise with the configuration of the existing facility design may be required.

All minor upgrades should utilize this standard as far as practical for new work; however in
some cases compromise with the configuration of the existing facility design may be required.

It is expected that there will be occasional situations where the design architect / engineer will
propose a deviation from this design guideline.  The rational for potential deviations from the design
guideline may include:

Evolution of technology,

Updates to standards and regulations,

Practical limitations due to existing conditions on site, or

Significant cost benefits to the City due to specific project constraints.

For each proposed deviation from this standard, fully complete a WSTP Standards Deviation Form
and submit to the City project manager for approval.  Do not proceed with the proposed deviation
unless approval is received from the City project manager.
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ACI American Concrete Institute

AISC American Institute of Steel Construction

AISI American Iron and Steel Institute

ASTM American Society of Testing and Materials

CAC Cement Association of Canada

CISC Canadian Institute of Steel Construction

CSA Canadian Standards Association

NBC National Building Code

WSTP Winnipeg Sewage Treatment Program
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Ensure all designs shall comply with municipal, provincial, and national codes and bylaws.  This
includes but is not limited to:

2010 National Building Code of Canada with 2011 Manitoba Amendments (NBC)

CSA A23.3-04, Design of Concrete Structures

ACI 350-06, Code Requirements for Environmental Engineering Concrete Structures

CSA S16-09, Limit States Design of Steel Structures

CSA S136-12, North American Specification for the Design of Cold-Formed Steel Structural
Members

CSA S157-05, Strength Design in Aluminum

CSA S304.1-04, Design of Masonry Structures

Concrete design shall be in accordance with CSA A23.3, except for facilities or portions of
facilities that are considered hydraulic structures. Design hydraulic structures in accordance
with ACI 350. Design steel structures in accordance with CSA S16.

Masonry shall be designed in accordance with CSA S304.1.

The following list of references shall be used in the design:

CAC Concrete Design Handbook, latest edition (currently Third Edition)

CISC Handbook of Steel Construction, latest edition (currently Tenth Edition)

AISC Design Guide 27, Structural Stainless Steel

1. While not exclusive, ensure that the following City Standards are adhered to:

1.1 Water and Waste Department Identification Standard

All drawings and documentation shall use the International System of Units (SI units).  Imperial units
will be provided in parenthesis after the metric unit, where requested or appropriate.  Specific
requirements are as follows:

1. All structural dimensions are to be in millimeters.

2. All elevations are to be in meters, in the format EL. ###.### (example EL. 273.520).

3. All loads are to be expressed in kPa, N, or kN.

 Crane or hoist loads may be expressed in kg.
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1. Classify project structures and facilities as post-disaster buildings.

2. Use climatic data for the City of Winnipeg.

Reference shall be made to CISC Handbook of Steel Construction, Part 7. The following values for
mass of materials are to be considered as typical as per the CISC Handbook:

Table 3-1 : Dead Loads

Roof Dead Loads
 4-ply asphalt and gravel: 0.32 kPa
 Insulation: 0.21 kPa (assuming 300 mm thick)
 Tiled ceiling: 0.20 kPa
Floor Dead Loads

Additional concrete due to
floor slope 1.5kPa (assume 50 mm thick)

Wall Dead Loads

 300 mm CMU:
2.9 kPa

 200 mm CMU: 2.1 kPa
 100 mm Brick: 1.9 kPa

Collateral loads are dead load allowances for suspended utilities such as small piping, ducts, lights,
conduit, cable trays, and sprinklers.

Table 3-2 : Collateral Load Values

Roof Collateral Load: 1.0 kPa
Floor Collateral Load: 1.0 kPa
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Table 3-3 : Live Load Values

Roof Live Load (not including snow): 1 kPa min

Electrical Rooms: 15 kPa (see Note 1)

Grating, Checkered Plate and Hatch
Covers:

Same as surrounding floor area, 5 kPa
minimum

Mechanical Rooms: 10 kPa (see Note 1)

Process Areas (slabs, beams, and girders): 15 kPa (see Note 1)

Process Areas (columns and foundations): 10 kPa (see Note 1)

Office and Laboratory Areas: 5 kPa

Stairs, Landings, Platforms, and Corridors: 5 kPa

Storage Areas: Actual stored weight, 10 kPa minimum

Unrestricted Vehicular Areas: HS 20-44

Notes:

1. In addition to designing for this minimum uniform load, the engineer will design structure to
support actual equipment and tank loads. Where this minimum uniform load is not possible
(i.e., in existing spaces), the maximum allowable load shall be noted on drawings.

2. See Impact Loads and Other Machinery Loads for other equipment related live loads.

Per Manitoba amendments to the NBC, specifically pertaining to Section 4.1.8.1, the value of
Sa(0.2) = 0. Therefore, the seismic loads can be ignored.
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As per NBC, the following are the wind parameters for the City of Winnipeg.

Table 3-4 : Hourly Wind Pressure Loads

Hourly Wind Pressures:
1/10 0.35
1/50 0.45

Exposure Factor Calculate for open terrain

The following are the snow parameters for the City of Winnipeg to allow for calculation of the snow
load as per the NBC.

Table 3-5 : Snow Loads

Ss: 1.9 kPa
Sr: 0.2 kPa

Note: Determine snow drift loads and sliding snow loads specifically for each structure.

Consider rain loads associated with blockage of the primary roof drainage system where applicable or
due to ponding.

Utilize the following rain parameters for the City of Winnipeg:

One Day Rain Fall: 108mm

Design items such as exterior exposed wires and cables, piping, ductwork, support structures, etc. for
ice loads where applicable.

As per CSA S37, ice parameters for the City of Winnipeg are as follows:

Minimum Design Ice Thickness: 10mm
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Confirm equipment loading, including any impact loads due to equipment, with data sheets requested
from the manufacturers.

Table 3-6 : Impact Loads

Light machinery (shaft or
motor driven):

Increased load by 20 percent minimum or manufactu
recommendation for impact, whichever is greater.

Reciprocating machinery or
power-driven unit:

Increase loads
recommendations for impact, whichever is greater.

Torsional and thrust force:
Obtain maximum torsional and thrust forces from vertical
turbines from equipment manufacturer. Identify any other
torsional and thrust forces.

Vertical impact due to lifting
devices:

The maximum wheel loads of the crane shall be increased
by the following percentages:

Cab operated, or radio-operated cranes
(powered): 25 percent

Pendant or hand-operated cranes: 10 percent

Lateral force due to cranes:

The lateral force applied perpendicular to the crane
runway beams shall be calculated as 20 percent of the
sum of the rated capacity of crane and the weight of the
hoist and trolley.

Longitudinal force due to
cranes:

The longitudinal force on crane runway beams shall be
calculated as 10 percent of the maximum wheel loads of
the crane.

Consider thermal loads for facilities with structural members that will be permanently exposed or
partially exposed to exterior condition.

Design temperature range for the City of Winnipeg:

Table 3-7 : Thermal Loads

Temperature Range -33 °C to +30 °C
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1. Define groundwater and flood levels in the geotechnical report. Consider wall loads and uplift
pressures due to groundwater level based on groundwater levels given. Weight of the
structure shall be used to counteract uplift whenever possible.

2. The factor of safety for buoyancy shall be 1.1 against 100-year flood levels. The factor of
safety for buoyancy shall be 1.25 against typical high groundwater levels.

2.1 Where the weight of the structure is insufficient, such as for empty tanks, provide a
weeping tile system to an appropriate drain.

3. Tanks shall be designed for maximum liquid levels at overflow. Where there is no overflow,
tanks shall be designed for maximum liquid level at top of the walls.

1. Define lateral design loads due to earth pressure and other geotechnical design.

2. Surcharge loads as recommended by the geotechnical report are to be applied to the design
of buried walls.

1. Ensure all liquid-containing tanks are tested for water-tightness.

1.1 Adjacent tanks shall be tested independently.

2. Tanks shall be designed for testing prior to backfilling.

3. Determine test loads for foundation support elements from geotechnical recommendations.

4. Design structure taking into consideration test loads for equipment and piping.

1. Include blast loads as part of the design where appropriate.

1. There are no known insurance load requirements that exceed loads listed above.

1. Building Structures:

 Limit states design-NBC, Division B, Part 4

2. Hydraulic Structures:

 Overflow liquid level with no backfill (water-tightness test condition), as per Section
3.12.

 Empty basin with backfill in place
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Table 3-8 : Deflection Criteria

Roof Members

Dead+ Live L/240

Live Only L/360

Snow Only L/360

Floor Members
Dead+ Live L/240

Live Only L/360

Steel Floor Plates and Grating Live L/360

Crane Suspension Systems

 Monorail Crane Dead+ Live L/800

 Bridge Crane Dead+ Live L/1000

Beams and Lintels Supporting Masonry

 Vertical Support Dead+ Live Lesser of L/720 or 8 mm

 Structural Members bracing out-of-plane loads Dead+ Live L/360

Exterior Walls and Interior Partitions Live, Snow, or
Wind L/240

1. Consult equipment manufacturers for vibration-related information such as frequencies,
unbalanced loads, use of vibration isolators or dampeners, and support requirements.

2. Mount all rotating equipment that produces vibrations of sufficient magnitude on concrete
foundations or concrete support systems.

3. Design the concrete support and surrounding structure such that the natural frequency shall
be less than 0.5 times or more than 1.5 times the normal operating frequency of the
equipment. Special consideration shall be given to variable frequency equipment.

4. Where vibration is significant, anchorage to concrete foundations shall be by embedded
anchor bolts, not post installed anchors
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Ensure new materials that will be used will meet the following criteria:

Table 3-9 : Structural System Requirements

Concrete
Exposure Class S-2 or S-3

Concrete Masonry CSA A165

Reinforcing Steel (unless otherwise noted) CAN/CSA G30.18, Grade 400(R)

Structural Steel (unless otherwise noted) CAN/CSA G40.21, Grade 350W

Anchor Bolts ASTM A 307

Structural Bolted Connections ASTM A 325

Stainless Steel
AISI, Type 316

Aluminum Alloy 6061-T6 or 6351-T6

Note:

1. Ensure that all materials utilized are compatible with the specific environment within the
building or process area, including consideration for all chemicals utilized.
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1. Provide appropriate lifting devices to allow for maintenance and removal of equipment.
Coordinate with other disciplines as required.

2. All permanent lifting devices shall be designed and detailed by the design engineer.  Design
responsibility shall not be deferred to the contractor except when using a design-build
procurement model.

1. Provide systems to accommodate safe access to all areas of the facility, including tanks,
conduits, and channels.  Minimum requirements include, but are not limited to the following:

1.1 Where practical, provide embedded safety davit bases to accommodate a portable
safety davit to allow for save personnel access to tanks, conduit, and channels.

1.2 Surface mount davits may be utilized where embedded davit bases are not
acceptable.

1.3 Provide permanent ladders where portable ladders are not effective or where
personnel access is frequent (> once per month).
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1. Responsibility for deliverables

1.1 All drawings and other deliverables related to a design are the responsibility of the
structural designer / engineer.

2. Ensure all structural design deliverables are sealed by a qualified professional structural
engineer.

3. Completeness of drawings:

3.1 All drawings shall be comprehensive in nature to allow for effective use in
construction.

4. Update of existing drawings:

4.1 If the project is an addition, expansion, upgrade or modification to an existing site or
facility, existing drawings may require up-dating.  Coordinate with the City to
understand the specific requirements.  Typical requirements include.
 Update existing building structural details when necessary.

 The update of structural detail drawings for existing works is not expected to be
required, except to show required modifications.

5. As-Built Drawings:

5.1 All structural design -
p - -ups, inspections
performed by the design team, change orders, RFIs, and other communication
between the Contractor and Design Team.

5.2 Unless otherwise specified by the City and agreed to by the Design Team, as-built
drawings are not required to be sealed (Otherwise known as record drawings).

6. External, 3rd Party Consultants:

6.1 Expertise and assistance may be required, from external 3rd party specialized
consultants, outside of the primary structural design team.

6.2 The design team shall be responsible for monitoring the activities and progress of
each 3rd party consultant.

6.3 It is the responsibility of the design engineer to ensure that the deliverables follow all
City standards and guidelines.

7. Site Visits:

7.1 The design team is responsible for ensuring that a sufficient number of site visits
occur to facilitate the understanding of specific field conditions or status of existing
facilities and buildings.

8. Demolition Requirements

8.1 It is generally required that the structural designer / engineer is responsible for
associated demolition works required to implement the scope of work.  Clearly
indicate all demolition requirements on the drawings and in the specifications.

8.2 Where demolition requirements are significant, create dedicated demolition drawings.
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Provide a comprehensive set of drawings to detail the structural construction requirements.  The
drawings indicated in this section are minimum requirements for new construction, unless otherwise
approved by the City.

1. All structural drawings are to be produced on a standard A1 size drawing.

2. All structural drawings shall be to scale.

3. All dimensions required for construction shall be shown.

4. Indicate north direction on all plan drawings.

5. Provide scale bars on drawings to allow for simplified scale takeoff on the drawings.

6. Differentiate new work from existing work via bold lines.

1. Provide a legend drawing showing the symbols and abbreviations utilized.  Ensure that the
legend is  and other disciplines.

1. Provide a general notes drawing for each type of structure.

2. Content

2.1 Include general construction notes.
2.2 Provide building design criteria including key design loads
2.3 Provide foundation design criteria.
2.4 Provide concrete requirements.
2.5 Provide concrete reinforcing requirements.
2.6 Provide masonry requirements as applicable.
2.7 Provide structural steel and metal fabrication requirements.

1. Provide detailed foundation / piling drawings comprehensive of all new and modified areas.

2. Content

2.1 To be developed.

1. Provide pile schedule and detail drawings where piles are utilized.

2. Content

2.1 To be developed.
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1. Provide detailed structural plan drawings comprehensive of all new and modified areas.

2. Content

2.1 To be developed.

1. Provide detailed structural section and detail drawings comprehensive of all new and
modified areas to completely define the required work.

2. Content

2.1 To be developed.

1. Provide a comprehensive set of drawings to fully detail the concrete reinforcing requirements,

2. Content

2.1 To be developed.

1. Detail drawings shall include, but not be limited to:

1.1 Access hatch configuration, including dimensions, hinge and handle configuration, sill
configuration, and materials.

1.2 Concrete embeds such as studded anchor plates and angles to support masonry
veneers, process beams, slabs and  girders.

1.3 Monorail hoists, bridge cranes, large diameter piping supports, structural steel stair
cases in stair wells, etc.

1.4 Guardrail, ladder, and gate details including dimensions and detailed layout.

2. Content

2.1 To be developed.

1. When 3D design is required by the City, or proposed by the Consultant, this section shall be
complied with in its entirety.  3D models and associated drawings are not mandatory for all
projects.

2. The 3D model shall include all structural elements (other than concrete reinforcing) to allow
for full representation of the entire facility, including all other disciplines.

3. In addition to the 3D model provide:

3.1 3D elevation and section drawings to convey the complete structural configuration.
3.2 3D detail drawings of all areas with significant interdisciplinary coordination

requirements.
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1. Provide detailed design calculations in accordance with the relevant codes and authorized
local and national bodies taking into account the most unfavorable condition of dead load, live
load, wind load, construction load etc. for all structures.  Design calculations shall be
submitted with the design drawings as part of the review cycle to allow for parallel review.
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1 INTRODUCTION

This Water and Waste Department Identification Standard is to be referenced for consistent and
accurate identification for all process, mechanical, electrical, and automation equipment.  The
standard also provides guidance regarding architectural room identification and communication
equipment.  This document provides clear guidance to department personnel, as well as external
consultants, regarding appropriate equipment identification.  A consistent standard has been
developed for all Water and Waste groups, including Collections, Land Drainage, and Solid Waste (as
applicable), however it is acknowledged that some exceptions for various groups may be required
due to special circumstances, or existing established precedent.

1.1 Scope of the Standard
This identification standard applies to all City-owned Water and Wastewater facilities, which includes
the following facilities:

 The Water Treatment Plant

 Regional water pumping stations

 The Shoal Lake Intake Facility

 Remote water facilities, including standpipes, valve chambers, boathouses, etc.

 Wastewater treatment facilities

 Wastewater lift stations

 Flood pumping stations

 Underpass sites

 Wastewater diversion stations

 Deep well locations

 Fountain locations

 Land drainage facilities

 Combined Sewer Overflow facilities

 Current and future remote wastewater sites (outfalls, valve chambers, etc).

1.2 Application
Existing facilities do not necessarily comply with this standard.  The expectations regarding
application of this standard to existing facilities must be decided on a case-by-case basis, however
general guidelines for application are presented as follows:

 All new facilities must comply completely with this standard.

 All major upgrades to a facility, or a larger facility’s process area, must completely comply
with this standard.  Any existing equipment within the area being upgraded should be re-
identified.

 All minor upgrades should utilize this standard as far as practical for new equipment, however
in some cases compromise with the existing facility identification practice may be required.
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For example, if adding a single pump to the WEWPCC facility, it is recommended to identify
the pump as S230-P, rather than P-S230.

1.2.1 Re-identification

When equipment is re-identified to this new standard, it is recommended that the following be
implemented:

 All equipment lamacoids and labels are to be replaced with the new identifier.

 All drawings that are being modified as part of the work are to utilize the new identifier.  Major
drawings such as P&IDs and Single Line Diagrams should display both the new and the old
identifiers, in the following format:

  New-Identifier
  (was Old-Identifier)

 Generate a master equipment list with the new identifier, old identifier, and equipment
description.
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2 GENERAL

2.1 General Identification Requirements

General identification requirements are as follows:

 Unambiguous Identity

 All equipment identifiers shall be unique.  No two pieces of equipment within the
same facility are to share a common identifier.

 Consistency

 The identification system is to be consistent across all facilities.

 Prior to addition of a new identifier type, all new additions to the standard should be
vetted by a group, to avoid inconsistent additions to the standard.

 Spaces within identifiers are not permitted.  For example, PNL M10 is not a substitute
for PNL-M10.

Allowable characters in equipment identifiers are as follows:

 Uppercase letters A through Z

 Numerals 0 through 9

 Hyphen “-“ (or underscore “_” in software packages where hyphens are not supported)

 Period “.”(or underscore “_” in software packages where periods are not supported)

No other symbols or characters or spaces shall be utilized in an identifier.
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2.2 Facility Code

Each City of Winnipeg facility is assigned a unique, four-digit facility code.  The facility code is to be
used on drawings and documentation as required.  The facility code appears within all City drawing
numbers, but need not be shown within the content of the drawing.  The facility code is deemed an
optional component of equipment and instrument identifiers, with the preference to omit the facility
code to reduce the overall length of identifiers.

Systems such as a central Supervisory Control and Data Acquisition (SCADA) system that monitors
multiple facilities are to make use of the facility code to segregate components by facility.  The
implementation of the facility code may be by means of a hierarchical directory system whereby
individual components are stored under a folder that is named by the facility code.  If the database or
system where the identifier is being stored supports an additional field for the facility code, or is based
upon a hierarchical system where the identifier can be placed as a component off of a root facility
branch, it is deemed to be acceptable to omit the Facility Code in the instrument identifier.  For
example, the City’s current Computerized Work Management System (CWMS) has an integral asset
list, where a field is provided for the facility.  In this case, the facility code for the equipment identifier
would not be entered.

A complete list of facility codes is provided in Appendix A.

2.3 Process Area

The process area code identifies the physical area or building in which the equipment is located.  A
single letter character from A to Z represents a process area.  Some specific recommendations
regarding implementation and designation of process areas are:

 For new construction, ensure that process areas are allocated for a large enough area, such
that the 26 available process area codes are not exhausted.

 The process area represents the physical location of the equipment, not the equipment
function.  For example, a hot water pump located in the P area is designated as having a P
process area, not a B (Boilers) process area.  This is much more straightforward for both
assignment and maintenance personnel.

 Note however, that in some cases there are multiple pieces of equipment, all
associated with the same primary piece of equipment, but in different physical
process areas.  In this case, the equipment process area should be selected based
upon the major or primary equipment.  For example, the motor starter for pump
P-M101 would be identified as MS-M101, even if the motor starter is in the S process
area.  The motor starter is directly associated with the pump and it would be
confusing and unsafe to have different identifiers.  An example is provided in Section
6.6.1.

 For similar facilities, it is beneficial, but not mandatory, that similar process codes are utilized.
For example, ideally the letter P should represent the Primary Clarifier process area at all
wastewater treatment plants, but would represent something different for water facilities.

The process areas for existing facilities are listed in Appendix B.
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2.4 Functional Designations

The functional designation represents the function of the equipment.  A complete list functional
designations, for all disciplines, is shown in Appendix C.

It may be required to add new functional designations, where the existing list does not cover a new
application.  It is recommended that the following be reviewed prior to the addition of new
designations:

 Functional designations for equipment are to be limited to a maximum of four characters.
While most instrument designations will be four characters or less, it is possible to have up to
five characters in a instrumentation designation, as per ISA 5.1.

 Utilize general, rather than specific, functional designations.  For example, utilize the general
pump designation P and avoid specific pump designations such as:

 CWSP  Chilled Water Supply Pump

 CHRP  Chilled Water Return Pump

 ELP  Effluent Lift Pump

 CFP  Chemical Feed Pump

 SLP  Sludge Pump

 Update the master list in Appendix C, and ensure there is no overlap with other disciplines.

 It is acceptable to re-utilize an existing designation at an existing facility, even if is not listed in
Appendix C, if it is deemed that there are too many existing documentation references to
modify.  In this case, the designation will be a unique special case, and is not to be added to
Appendix C.

 Consider the use of the letter U to designate the equipment if the quantity of the equipment is
low.
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2.5 Equipment Number

2.5.1 Uniqueness

The equipment number is a number utilized to identify a specific instance of a piece of equipment
within a certain process area.  Equipment numbers may be re-used within different process areas.

Generally, equipment numbers should be unique for each piece of equipment, but equipment that is
functionally related, and has a one-to-one relationship, may (but is not required to) share a common
equipment number.  The overall equipment identifier must still be unique.  See Figure 2-1 for an
example.

Figure 2-1: Equipment Number Example – Functionally Related

Note that electrical and mechanical equipment, that is not functionally related, must not share a
common equipment number.  For example, a MCC-M100, and a P-M100 should not exist within the
same facility.

2.5.2 Number of Digits

Equipment numbers will typically be comprised of three digits in medium to large size facilities.
However in small facilities, with less than 50 equipment identifiers, it is permissible to utilize two digit
equipment numbers.  Use of two digit equipment numbers will be typical for most Collections facilities,
such as wastewater lift stations and flood pumping stations.  Note that where two digit equipment
numbers are utilized, the instrument loop number will also be shortened by a digit, to a total of three
digits.

P-G260

HV-G260A

TK-G260

Equipment number may be
common as the two items are
closely related, but have
different functional identifiers.
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2.5.3 Equipment Number Ranges

For each facility, the equipment numbers are grouped and allocated in ranges to specific process
functions.  The range allocations are on a site by site basis, although efforts should be made to utilize
common ranges for similar types of facilities.

Equipment number ranges are defined in Appendix D.

2.6 Subcomponents

In some cases, it is appropriate for equipment to be designated as a component of another identified
piece of equipment, rather than an independent unit.  Equipment subcomponents will typically be
expressed as using a dot “.” field, followed by the subcomponent identifier.

2.6.1 Subcomponent Identifier Format

E* . SSSS - N
Equipment
Identifier

Subcomponent
Functional
Designation

- Subcomponent
Number

Where,

E* is the Equipment Identifier, of the base equipment, as designated in this
document.

SSSS is the Subcomponent Functional Designation, which is one to four letters.
Typical subcomponent designations are shown in other sections of this
document.

N is the Subcomponent Number, an optional field to be utilized when there are
multiple subcomponents within the base equipment.

Some examples of subcomponents are as follows:

CMP-R521.LOP Lube oil pump for compressor CMP-R521, where the pump is
integrated into the compressor skid and driven by the compressor
motor.

PNL-P712.MCB Panelboard PNL-P712 main breaker

VFD-G612.RCTR-1 Line reactor for VFD-G612 (integrated in VFD enclosure)

In a full hierarchical system, almost every piece of equipment could potentially be viewed as a
subcomponent or child of another system.  For example, an agitator could potentially be viewed as a
component of a tank.  However, this approach would lead to an extensive hierarchical system that is
not recommended for general plant identification.  Thus, the following rules of thumb are presented as
a guide for classification of an item as a subcomponent.
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Identification of a device as a subcomponent should be considered when:

 The device is a constituent component that is physically enclosed in, or attached to, the
larger equipment;

 The device is normally grouped as a component of the larger equipment when the equipment
is purchased; and

 Operations personnel would normally refer to the device as a component of the larger
equipment, rather than a separate device.

2.6.2 Use of Subcomponent System

It is deemed that there are numerous benefits to utilizing the subcomponent system, as indicated
below:

 Due to the naming structure of subcomponents, it is clear as to what parent component the
subcomponent belongs to.

 Subcomponents allow for smaller instrument bubbles to show functionality such as limit
switches, without wasting drawing space.  For devices such as large multi-turn actuators, with
internal torque switches, hand switches, and limit switches, as well as many other types of
equipment, this can be a significant savings in drawing space without any loss of
identification capability.

 The use of subcomponents helps avoid the case where the subcomponent devices are
placed on the equipment or instrument list, and confuse personnel because they cannot be
found in the field.  This is also particularly important to construction personnel, who must
coordinate the purchase, storage, installation, and commissioning of these devices.

 The use of subcomponents aligns more closely with the current direction of control system
software implementations, where the database and system model have hierarchical
attributes, rather than a simple linear list of tags.

2.6.3 Subcomponent Examples

Two examples of the use of subcomponents are shown in Figure 2-2 and Figure 2-3.

Figure 2-2 : Lube-Oil Pump Subcomponent Example

CMP-D381.MTR

CMP-D381.LOP

CMP-D381

Motor subcomponent
Identifier not normally

shown on drawings.

Main
Equipment
Identifier

Use subcomponent
identifier if the lube oil
pump is part of a
small integrated
compressor skid.
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Figure 2-3 : Electrical Subcomponent Example – Main Circuit Breaker

PNL-G721

PNL-G721.MCB
or
.MCB  if  context  is
clear
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3 ARCHITECTURAL

3.1 Buildings

3.2 Room Identifier

It is required to identify room numbers for architectural purposes and to allow for identification of
specific equipment that is associated with rooms.  Fire alarm system and security system component
identification, as discussed in Sections 6.7 and 6.8, are associated with room numbers.  Room
numbers will be identified as follows:

FFFF - RM - P - L RR S
Facility Code
(Optional)

- Room
Designation

- Process
Area

- Level Room
Number

Suffix
(Optional)

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

RM is the Room Designation, which is comprised of the letters RM.

P is the Process Area, which is based on Section 2.3.

L is the Level, which shall typically be one or two characters, as described in
Section 3.2.1.

RR is the Room Number, which shall typically be two digits, except as described
in Section 3.2.1.

S is the Suffix, which can be utilized to indicate room divisions as required.

Examples:

RM-S-115 Room 15 in the Secondary Clarifier process area, on the main level.

RM-M-222 Room 22 in the Main Building process area, on the second level.

RM-G-BA9 Room 9 in the Grit process area, lower level 2.

Note: A hyphen is utilized between the process area and level, to ensure that room numbers are
not potentially confused with equipment numbers.
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3.2.1 Building Level Designation

The building level designation shall be based upon Table 3-1 below.

Table 3-1 : Building Level Identifiers

Level Description Room Number Digits Example
4 Fourth Floor 2 RM-M-405
3 Third Floor 2 RM-M-320
2 Second Floor 2 RM-M-251
1 Main / First Floor 2 RM-M-123
B Lower Level 1 / Basement 2 RM-M-B52
BA Lower Level 2 1 RM-M-BA5
BB Lower Level 3 1 RM-M-BB1

EX
Exterior
(See Note 4)

1 RM-M-EX1

Notes:

1. Level 1 should be the uppermost floor entered at grade or at most, one half stair flight above.
2. Large mezzanines shall be numbered as a whole floor. Example: When a mezzanine exists

between the first floor and the next whole floor, it will be numbered as the second floor and
the next whole floor would be the 3rd floor.

3. Usable attic floors and penthouse levels should be numbered as if they are whole floors. For
example, a two-story penthouse atop a three floor building will be numbered as the fourth and
fifth floors. Do not use prefixes such as “R” for roof level.

4. Use of the EX designation for exterior spaces is optional.  One example where this
designation may be required is for outdoor security equipment.  It is recommended that the
outdoor space be designated into zones, which replace the room number.
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3.2.2 Drawing Representation

Room numbers on drawings may be presented as shown in Figure 3-1.  Note that the room
designation “RM” may be omitted on drawings, when used with the ellipse symbol.

Figure 3-1 : Room Numbering on Drawings – Plan View

3.2.3 Room Numbering Guidelines

Utilize the following as a guide for room numbering:

 Numbers should flow from one end of the building to the other.

 Where corridors are present, use odd numbers on one side of a corridor and even numbers
on the other side.

 Skip numbers as required to maintain succession of room numbering

 In some instances, room numbers on one side of a corridor shall be skipped in order
to maintain succession with the room numbers on the opposite side of the corridor.
This may occur, for example, when a suite of rooms or large space is accessed
through a single door and there are no other doors on that same side until further
down the corridor. This will allow for future renovations that may convert suites or
large spaces into separate or small rooms with a corridor door.

 Use alphabetic suffixes for small rooms entered from other rooms

 For example, a small storage space off of room M-123 could be designated as
M-123A.

 Provide all accessible spaces with room numbers.

 In addition to rooms, all interior spaces that can be directly accessed, such as
corridors, vestibules, stairwells, elevator shafts, and accessible pipe spaces shall be
numbered in a manner as consistent as possible with standard room spaces. Where
doors or walls separate different areas of these spaces, each area shall receive its
own unique number.

M-125

M-123
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M-131 M
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30
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M-123A

M-133 M-134

M-135 M-136
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 Identify stairwells with a single room identifier, with the main floor as the level.  If the stairwell
is not accessible from the main floor, utilize the access level closest to the main floor as room
level designation.  See Figure 3-2 for examples.

Figure 3-2 : Stairwell Identification Examples – Elevation View

 Rooms that span multiple levels should be identified with a level corresponding to the primary
access level.  See Figure 3-2 for examples of multi-level room identification.

Figure 3-3 : Multi-Level Room Examples – Elevation View
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4 MECHANICAL / PROCESS EQUIPMENT

4.1 Identifier Format

Mechanical / process equipment will be identified as follows:

FFFF - EEEE - P NNN
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 1 to 4
characters from Section 4.2.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.   This will be three
digits for medium to larger facilities, but will be two digits for smaller facilities,
such as Collections facilities.

Examples:

CMP-G201 A compressor in the G process area.

P-M645 A glycol pump in the M process area.

R-R102 An oxygen reactor in the R process area.

SF-F61 A supply fan in a flood station.  Note the two digit equipment number for
Collections facilities.

P-L01 The first lift pump in a wastewater lift station.  Note that the equipment
number for collections facilities in only two digits long.
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4.2 Functional Designations

The functional designation represents the function of the equipment.  A complete list functional
designations is shown in Table 4-1.

Table 4-1 : Process / Mechanical Equipment Functional Designations

Functional
Designation Description Notes

AD Air Dryer
AF Aeration Fan
AG Agitator
AHU Air Handling Unit Includes make-up air unit.
B Blower
BD Balance Damper See Section 4.3.
BFP Back Flow Preventer
BLR Boiler
BS Bar Screen
CAL Calibration Column
CC Cooling Coil
CDR Condenser
CE Centrifuge
CHLR Chiller
CM Clarifier Mechanism
CMP Compressor
CNV Conveyor Includes skimmers
CRN Crane
CT Cooling Tower
CU Condensing Unit
CV Check Valve See Section 5.2
EF Exhaust Fan
F Fan - General
FA Flame Arrestor
FC Fan Coil
FD Fire Damper Utilize same equipment number as air handler.
FDR Feeder Examples screw feeder, chlorinator, glycol make-up unit
FEX Fire Extinguisher
FG Flap Gate
FIL Filter
GR Grille – General

See Section 4.3.
GRD Grille – Diffuser
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Functional
Designation Description Notes

HC Heating Coil
HCE Heating Coil, Electric Duct based heater.
HE Heat Exchanger
HO Hoist
HOP Hopper
HP Heat Pump
HRC Heat Recovery Coil
HTR Heater General heaters, radiant, convectors, etc.
HUM Humidifier
HV Hand/Manual Valve See Section 5.2
INJ Injector
MXR Mixer
OD Overhead Door
P Pump

R Reactor (various
processes)

RES Reservoir Large water containment structure.
S Skid Package
SA Sampler
SCBR Scrubber
SF Supply Fan
SL Stop Logs
SLG Sluice Gate
STR Strainer See Section 5.2
TK Tank

TU Terminal Unit (HVAC) Includes CAV/VAV/Dual Duct boxes.  Dampers are to be
identified as per Section 7.1 – Instrumentation.

U Miscellaneous
Equipment Not In List e.g.  water softener

UH Unit Heater
UVR Ultra-Violet (UV) Reactor
V Vessel, Pressure Vessel e.g. air receiver, glycol expansion tank
W Weir
WGB Waste Gas Burner
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Notes:

1. Equipment Functional Designations are to be unique, including electrical, automation,
communication, and security equipment.  Instrument Functional Designations may overlap
Equipment Functional Designations.

2. See Appendix C for a master list of Equipment Functional Designations.
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4.3 HVAC Miscellaneous Components

Miscellaneous HVAC components will be identified as follows:

FFFF - EEEE - P NNN - XX
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

- Component
Number

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 4.2.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  Where an equipment
number is not associated, allocate an equipment number.

XX is the Component Number, which can be one or two digits, and will increment
starting at 1.

Examples:

FD-G601-5 the fifth fire damper associated with air handling unit AHU-G601.

GD-M645-1 The first diffuser grille associated with SF-M645.

GR-P682-22 The 22nd grille associated with SF-P682.
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4.4 Subcomponents

The following designations are to be utilized for mechanical equipment subcomponents. See Section
2.6 for general rules on application of subcomponents.

Table 4-2 : Mechanical Equipment Subcomponents

Subcomponent
Designation Description Notes

CMP Compressor e.g. component of a chiller.
F Fan
LOP Lube Oil Pump
MTR Motor
SWP Swash Plate

VSD Variable Speed Drive

Includes fluid couplings and
magnetic couplings.  Utilize
electrical VFD designation for
variable frequency drives.

Examples:

P-G261.MTR The motor associated with P-G261.

CMP-M502.LOP The lube oil pump associated with compressor CMP-M502.

CHLR-M621.CMP-1 Compressor 1 of chiller CHLR-M621.
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5 PIPING

5.1 Pipe Designation

The identification format for piping is as follows.

P  - CCC  - MMNN - LLLL
Pipe
Nominal
Size

- Fluid
Commodity
Code

- Pipe
Specification
Code (Optional)

- Line Number
(Optional)

Where,

P is the nominal pipe size in metric millimetres, and may be from 1 to 4 digits.
See Table 5-1.  For rectangular conduits and ducts, express the size as
width x height.  See example below.

CCC is the Fluid Commodity Code, which is 2 to 4 characters from Section 5.1.2.

MMNN is the optional Pipe Specification Code, where MM is the material, and NN is
a number referencing the specific specification.  Note that MM must be
letters.  See Notes 1 and 2.

LLLL is the optional Line Number.  The Line Number must be unique across the
entire facility, for each Fluid Commodity Code.  See Note 3.

Note:

1. It is recommended that a common set of pipe specifications be developed for each type of
facility.

2. For existing facilities, where the exact pipe specification is not known, the Pipe Specification
Code may be omitted.

3. It is not expected that Line Numbers will be utilized on all projects.  Coordinate with the City
project manager for specific requirements regarding the applicability of Line Numbers.

4. The Fluid Commodity Code together with the Line Number must be unique across the facility,
where Line Numbers are utilized.

Examples:

150-PW-CS11 A 150mm (6”) potable water pipe, with specification code CS11.  No
line numbers utilized.

600-RAS A 600mm (24”) Return Activated Sludge pipe, with an unknown pipe
specification and no line number.

600x1200-SE A 600 x 1200mm secondary effluent conduit.  The pipe/conduit
specification and line number are not specified.

25-CLG-SS31-1151 A 25mm (1”) chlorine gas pipe, with pipe specification SS31, and line
number 1151.

400-RW-CS52-1151 A 400mm (16”) chlorine gas pipe, with pipe specification SS31, and
line number 1151.  Note that this could be in the same facility as
piping 25-CLG-SS31-1151.
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1350-TRW-040 A 1350mm diameter treated water pipe.  The pipe specification code
is omitted.  The line number code 040 is differentiated from the pipe
specification code in that it does not begin with a letter.

5.1.1 Nominal Pipe Sizes

Table 5-1 : Nominal Pipe Sizes (Metric)

mm Inches  mm Inches  mm Inches  mm Inches
3 1/8 75 3 275 11 750 30
6 ¼ 90 3 ½ 300 12 800 32

10 3/8 100 4 350 14 850 34
12 ½ 112 4 ½ 400 16 900 36
20 ¾ 125 5 450 18 950 38
25 1 150 6 500 20 1000 40
32 1 ¼ 175 7 550 22 1100 44
38 1 ½ 200 8 600 24 1200 48
50 2 225 9 650 26 1300 52
65 2 ½ 250 10 700 28 1400 56
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5.1.2 Fluid Commodity Codes

Table 5-2 : Fluid Commodity Code Designations

Code Commodity - Water Commodity - Wastewater
AA Aqua Ammonia
AHP Air, High Pressure
ALP Air, Low Pressure Air, Low Pressure
AS Air Scour
BS Brine Solution
BWS Backwash Supply
BWW Backwash Wastewater
CA Compressed Air Compressed Air
CCW Circulating Cooling Water
CDR Condenser Water Return Condenser Water Return
CDS Condenser Water Supply Condenser Water Supply
CE Centrate
CG Calibration Gas
CHR Chilled Water Return Chilled Water Return
CHS Chilled Water Supply Chilled Water Supply
CL2 Chlorine Chlorine
CLG Chlorine Gas
CLS Chlorine Solution
CO2 Carbon Dioxide Carbon Dioxide
CON Condensate
CRW Clarified Discharge Water
CS Caustic (Sodium Hydroxide) Combined Sewer
CWR Cooling Water Return Cooling Water Return
CWS Cooling Water Supply Cooling Water Supply
D Drain Drain
DCW Domestic Cold Water Domestic Cold Water
DD Deacon Effluent (Post UV)
DDW Demineralized Water
DEA Dilute Acid
DEC Dilute Caustic
DF DAF Float
DG Digester Gas
DGH Digester Gas, High Pressure
DFR Diesel Fuel Return
DFS Diesel Fuel Supply
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Code Commodity - Water Commodity - Wastewater
DHR Domestic Hot Water Return Domestic Hot Water Return
DHW Domestic Hot Water Domestic Hot Water
DL Decant Liquor
DP Dry Polymer
DRA Drainage (Floors)
DRN Drains (Clean Drains)
DRS Subdrain
DS Deacon Suction Digester Sludge
DSW Distilled Water
DU Deacon UV (Pre UV)
EE Engine Exhaust
ES Electric Supply Electric Supply
EXP Expansion Tank Equalizer Line
FC Ferric Chloride Ferric Chloride
FE Final Effluent
FED Filter Media Eduction
FIN Filter Influent
FIR Firewater
FOA Foul Air
FOR Fuel Oil Return
FOS Fuel Oil Supply
FOV Fuel Oil Vent
FPW Fire Protection Water
FSL Fermenter Sludge
FSU Fermenter Supernatant
FSW Flushing Water
FTR Filter To Recycle
FW Filtered Water
GE Grit Effluent
GOX Gaseous Oxygen
GR Glycol Return Glycol Return
GS Glycol Supply Glycol Supply
HCO Hydraulic Oil Hydraulic Oil
HFS Hydrofluosilicic Acid
HFW Hot Flushing Water
HP Hydrogen Peroxide
HPS High Pressure Steam
HR High Pressure Condensate
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Code Commodity - Water Commodity - Wastewater
HST 12% Hypochlorite Solution
HWS Hot Water Supply
HWR Hot Water Return
H2 Hydrogen
HYP 0.8% Hypochlorite Solution
IAS Instrument Air Supply Instrument Air Supply
LCP Liquid Concentrated Polymer
LDS Land Drainage Sewer
LGO Lubricating Oil Lubricating Oil
LOX Liquid Oxygen Liquid Oxygen
LPC Low Pressure Condensate
LPS Low Pressure Steam Low Pressure Steam
MET Methanol
ML Mixed Liquor
MP Mixed Polymer
MPC Medium Pressure Condensate
MPS Medium Pressure Steam
MU Make-Up Water
N2 Nitrogen
NG Natural Gas Natural Gas
O2 Oxygen
OF Overflow
OZG Ozone Off Gas
OZO Ozonated Oxygen
OZW Ozonated Water
PRO Propane
PC Pumped Condensate
PD Process Drain
PE Primary Effluent
PEF Phosphate Feed
PLD Dry Polymer
PLS Polymer Solution
PO Process Overflow
PS Primary Sludge
PSW Plant Service Water
PV Process Vent
PW Potable Water Potable Water
R Refrigerant Refrigerant
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Code Commodity - Water Commodity - Wastewater
RAS Return Activated Sludge
RD Roof Drain
RS Raw Sewage
RW Raw Water
RWL Raw Water Leader
SA Soda Ash
SAM Sample
SAN Sanitary Drainage
SBS Sodium Bisulphite
SC Scum
SCA Sulphuric Acid
SDR Saturated Recycle Water
SE Secondary Effluent
SEA Service Air
SHC Sodium Hypochlorite
SLC Sludge Cake
SLO Seal Oil
SLU Sludge
SP Sprinkler Pipe
SPD Sump Pump Discharge Sump Pump Discharge
SRS Storm Relief Sewer
STD Salt Dry
SUB DAF Subnatant
SUP Supernatant
SW Seal Water Seal Water
SWD Stormwater Drainage
TBS Thickened Bottom Sludge
TCE Treated Centrate
TDW Tempered Domestic Water
TO Thermal Oxidizer
TRW Treated Water
TS Thin Sludge
TW Tempered Water

TWAS Thickened Waste Activated
Sludge

VAC Vacuum Vacuum
VTA Vent To Atmosphere Vent to Atmosphere
W Water
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Code Commodity - Water Commodity - Wastewater
WA Waste Air
WAS Waste Activated Sludge
WS Softened Water
WWS Wastewater Sewer

5.1.3 Piping Material

Table 5-3 : Piping Material

Designation Description
AA Aluminum Alloy
BA Aluminum Bronze
CG Galvanized Carbon Steel
CS Carbon Steel
DI Ductile Iron
KB Concrete
PA ABS (Acrylonitrile-butadiene styrene)
PD HDPE (High Density Polyethylene)
PP PP (Polypropylene)
PV PVC (Polyvinyl Chloride)
SS Stainless Steel
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5.2 Piping Components

5.2.1 Manual Valve Identifier Format – Minor Valves

The identification format for minor manual valves, without instrumentation, is as follows.

FFFF - HV - P NNN S
Facility
Code
(Optional)

- Manual
Valve
Designation

- Process
Area

Equipment
Number

Suffix

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

HV is the Manual Valve Designation.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.

S is the Suffix, a single letter to designate the specific valve.

Notes:

1. The Equipment Number will typically be the nearest associated equipment.  In some cases,
Equipment Numbers may be designated for allocation of manual valves.

2. Manual valves, check valves, and strainers may utilize common equipment numbers and
suffixes.  For example, it is acceptable to have a HV-G638A and a CV-G638A.

3. Large valves and controlled valves will be identified via the instrumentation standard
identified in Section 7.1.

4. Typically, significant valves not associated with a specific piece of equipment would be
identified as per Section 5.2.2, however the designers discretion may be applied.
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Examples:

HV-G201A A manual valve in the G process area, associated with pump P-G201.

HV-M645B A manual valve in the M process area.

HV-R102A A manual valve in the R process area.

Figure 5-1 : Valve Identification

P-G381

HV-G381A XV
G3811

M

Minor Valve
Controlled Valve
(See Section 7.1)
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5.2.2 Manual Valve Identifier Format – Major Valves and Valves with
Instrumentation

The identification format for major valves and any manual valve with instrumentation, is based upon
the instrumentation standard identified in Section 7.1.  The format of the identifier is as follows.

FFFF - HV  - P NNN T
Facility
Code
(Optional)

- Manual
Valve
Designation

- Process
Area

Equipment
Number

Instrument
Number

Loop Number

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

HV is the Manual Valve Designation.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  If no equipment is
associated, allocate Equipment Numbers specific for the applicable valve.

T is the Instrument Number, where the number increments from the number 1
through 9.  Use of the number 0 should be infrequent, except for special
instruments, or those where the instrument ending with 0 is a common
instrument that serves other instruments.

NNNT is the Loop Number, comprised of the Equipment Number together with the
Instrument Number.

Notes:

1. The Equipment Number will typically be the nearest associated equipment.  In some cases,
Equipment Numbers may be designated for allocation of manual valves.

Examples:

HV-G2011 A manual valve in the G process area, associated with pump P-G201, and
contains open and closed limit switches.

HV-M6451 A manual valve in the M process area, with a position transmitter.

HV-R1022 A manual valve in the R process area, with a limit switch.
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5.2.3 Check Valve and Strainer Identifier Format

Check valves and strainers, with no instrumentation, are to be identified as follows:

FFFF - EEE - P NNN S
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

Suffix

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 4.2.  Specifically in this case, CV for Check Valve or
STR for strainer.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.

S is the Suffix, a single letter to designate the specific valve.

Notes:

1. The Equipment Number will typically be the nearest associated equipment.  In some cases,
Equipment Numbers may be designated for allocation of manual valves.

2. Manual valves, check valves, and strainers may utilize common equipment numbers and
suffixes.  For example, it is acceptable to have a HV-G638A and a CV-G638A.

3. Controlled valves will be identified via the instrumentation standard identified in Section 7.1.

Examples:

CV-G201A A check valve in the G process area, associated with pump P-G201.

CV-M645B A check valve in the M process area.

STR-R102A A strainer in the R process area.

5.2.4 Cathodic Protection Components

The identification of cathodic protection system elements is to be developed at a later date.
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5.2.5 Sample P&ID

See Figure 5-2 for a sample P&ID segment depicting the identification of manual valves, check
valves, and strainers.

Figure 5-2 : Sample P&ID – Manual Valve, Strainer, and Check Valve Indication
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6 ELECTRICAL

6.1 Equipment Identifier Format

The identification format for electrical equipment is as follows.

FFFF - EEEE - P NNN T - S
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

Type
Modifier
(Optional)

- Suffix
(Optional)

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 6.2.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number.  Select numbers consistent with the ranges in
Appendix D.

T is the Type Modifier, an optional field that is utilized to designate essential or
UPS powered equipment.  See Section 6.3.

S is the Suffix, an optional numeric or letter code to distinguish between
multiple pieces of equipment with a common equipment number.  Generally,
numbers are utilized for equipment in series, and letters for equipment in
parallel.

Examples:

0101-MCC-M001 A MCC located in the M process area of the NEWPCC facility.

DS-G510 A disconnect switch for pump P-G510.

CB-M023-B The second (alternate) breaker feeding PNL-M023.

PNL-S025E Essential power panelboard located in the S process area.

XFMR-H711 Transformer within a regional water pumping station.

MCC-L71 MCC within a wastewater lift station (Note the two digit equipment
number)
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6.2 Electrical Functional Designations
Table 6-1 : Electrical Equipment Functional Designations

Functional
Designation Description Notes

ATS Automatic Transfer Switch
BAT Battery
BC Battery Charger
BUS Busway
C Cable (Power)

CAP Capacitor Typically individual unit.  See
PFC.

CB Circuit Breaker Includes air, vacuum, SF6, and
moulded case circuit breakers

CBUS Cable Bus
CON Contactor
CP Control Panel
CPR Cathodic Protection Rectifier

CSTE Customer Service Termination
Equipment

DP Distribution Panel

Typically 600V panel, for
distributing power to other
points of the electrical
distribution system.

DS Disconnect Switch (non-fusible)
ELB Emergency Lighting Battery Pack May have integrated lights.
FAAP Fire Alarm Annunciator Panel
FACP Fire Alarm Control Panel
FAS Fire Alarm System
FDS Fusible Disconnect Switch
FU Fuse
GEN Generator

HCC Heater Coil Controller Includes SCR and contactor
based controllers.

HF Harmonic Filter
JB Junction Box
K Interlocking Key (Kirk Key) See Section 6.4.5
LC Lighting Contactor
LDB Load Bank
MCC Motor Control Centre
MCP Motor Circuit Protector
MCS Moulded Case Switch
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MMS Manual Motor Starter
MS Motor Starter
MSP Motor Starter Panel
MTR Motor
MTS Manual Transfer Switch
NGR Neutral Grounding Resistor
PB Pull Box
PFC Power Factor Correction Unit
PM Power Meter
PNL Panelboard
PS Power Supply 24VDC power supply

PSP Power Supply Panel
Panel containing 24VDC
power supplies, fire alarm
booster power supply.

RCPT Receptacle

RCTR Reactor Includes VFD line and load
reactors.

SCR Silicon Controlled Rectifier
SGR Switchgear
SPL Splitter
SS Soft Starter
SW Switch
TVSS Transient Voltage Surge Suppressor
UPS Uninterruptible Power Supply
VFD Variable Frequency Drive
XFMR Transformer
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6.3 Type Modifier

Electrical equipment that is deemed critical to the operation of a facility is typically backed up by one
or more generators or some form of uninterruptible power supply.  Electrical equipment of this nature
is to be identified with a type modifier to provide indication that the equipment is critical in nature.

The following type modifiers will be used on electrical equipment based on the type of backup power
system it is supplied by:

Type Modifier Description

E Essential – Distribution is deemed to be of higher
criticality and is typically backed up by a
generator, or at minimum has a transfer switch
between multiple sources.

U Uninterruptible – The distribution equipment is
powered by a UPS

Notes:

1. The Type Modifier is utilized only for essential and uninterruptible power systems.
2. The Type Modifier is not to be used on generators or UPS units as these devices are the

sources of the backup power supply.
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6.4 Device-Specific Identifier Formats

6.4.1 Receptacle Identifiers

Receptacles are not necessarily required to be uniquely identified, but where they are, the receptacle
identification is as follows.

RCPT - P NNN - KK S - MM
Receptacle
Designation

- Process
Area

Equipment
Number of
Source
Panel

- Circuit
Number

Switched
Sub-
Circuit
(Optional)

- Incrementing
Number
(Optional)

Where,

RCPT is the receptacle designation.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the source panel.

KK is the Circuit Number of the source panel.  Where circuit numbers are not
applicable, utilize an incrementing number beginning with 1.

S is the optional Switched Sub-Circuit utilized to identify cables that are
switched.

MM is an optional Incrementing Number, utilized to indicate the specific
receptacle powered by the circuit.

Examples:

RCPT-S022-14-2 A uniquely identified receptacle fed from Circuit 14 of PNL-S022.  In
this case, it is the 2nd receptacle on the circuit.

RCPT-M701-1 A uniquely identified receptacle fed from MCC-M701.  In this case, it
is the only receptacle on the circuit, and as circuit numbers are not
typically applied to MCCs, the number 1 is assigned to the circuit
number.
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6.4.2 Power Cables Associated with Identified Equipment

The identification format for power cables is as follows.

C - P NNN - S
Cable
Designation - Process Area Equipment Number of Load -

Suffix
(Optional)

Where,

C is the Cable Designation.  For power cables, the letter C is utilized.  For
busway, BUS is utilized.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the load equipment.

S is the Suffix utilized to identify the specific cable associated with the
equipment.  The Suffix is not required if a single cable is associated with the
equipment.  Utilize sequential numbers for cables in series, or for different
purposes, and letters for cables in parallel.  Utilize the letter T to designate tie
connections.  Where the load equipment identifier has a suffix in the
identifier, set the suffix of the cable to be the suffix of the load identifier plus
an additional digit (See receptacle example below)

Notes:

1. In the event the cable does not serve a specific load, such as a tie cable between two MCCs,
select one of the two units of equipment as the prime equipment number for the cable.

2. See Section 7.3 for automation cable identification.

Examples:

C-G683-1 The feeder for a motor disconnect, DS-G683.

C-G683-2 The motor cable feeding exhaust fan EF-G683, and fed from disconnect
switch DS-G683.

C-M002 The feeder for MCC-M002

C-M003-A The normal power feeder to ATS-M003.

C-M003-B The emergency power feeder to ATS-M003.

C-M001-T A cable used as a tie between MCC-M001 and DP-M002.

C-L01 Cable feeding Lift Pump P-L01 in a wastewater lift station.

C-M710-21 The cable feeding receptacle RCPT-M710-2.
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6.4.3 General Purpose Cables – Lighting & Receptacles

The identification format for general purpose cables, for single phase loads, is as follows.

C - P NNN - KK S
Cable
Designation

- Process Area Equipment
Number of Source
Panel

- Circuit
Number

Switched
Sub-Circuit
(Optional)

Where,

C is the Cable Designation.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the source panel.

KK is the Circuit Number of the source panel

S is the optional Switched Sub-Circuit utilized to identify cables that are
switched.

Note:

1. It is expected that three-phase loads will all have equipment numbers assigned.

Examples:

C-S022-14 Circuit 14 of PNL-S022.

C-S022-14A Switched sub-circuit of circuit 14, fed from PNL-S022.



Identification Standard
Revision: 00 Page 46 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

6.4.4 Junction Boxes - Power

The identification format for power junction boxes is as follows.

JB - P NNN T - S
Junction Box
Designation

- Process
Area

Equipment
Number

Circuit
Number

- Suffix
(Optional)

Where,

JB is the Junction Box designation.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the load equipment.  If not associated with a
specific piece of equipment, use a unique Equipment Number in the electrical
equipment range, not associated with other equipment, in accordance with
the Equipment Number ranges in Appendix D.

T is the Type Modifier, optional to electrical equipment as per Section XX.

S is the Suffix utilized to identify multiple junction boxes associated with an
equipment number.

Examples:

JB-U421 Junction box associated with pump P-U421.

JB-C001 Junction box associated with MCC-C001.

JB-R600 Junction Box associated with numerous pieces of equipment, within a
wastewater treatment facility.

JB-M751 Junction Box associated with numerous pieces of equipment, within a
regional water pumping station.
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6.4.5 Interlock Keys

The identification format for interlock (Kirk) keys is as follows.

K NNNN
Interlocking
Key
Designation

Number

Where,

K is the Interlocking Key designation.

NNNN is the Key Interchange Number, which is unique for each facility. The Key
Interchange Number can be from 1 to 4 digits long.  For larger facilities, a
drawing should be created with an index of Key Interchange Numbers for
reference.

Note:

1. The interlock key identifier will be the same for all interlocks associated with the system.
Thus, for a system with four breakers interlocked with four locks and three keys, all four
interlocks and keys have the same identifier.

2.   Process codes are not utilized as key interlocks could span over multiple process areas.

Example:

K1 First key interlock system for a facility.

K52 52nd key interlock system associated with a facility.
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6.4.6 Wire Tags

6.4.6.1 Lighting and Receptacle Circuits - AC

The identification format for lighting and receptacle circuits is as follows.

P NNN - C S
Process
Area

Equipment
Number of
Source

- Circuit Number
or Neutral
Designation

Switched
Sub-Circuit
(Optional)

Where,

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the source panelboard.

C is the Circuit Number of the source panelboard, or N for a neutral wire.

S is the Switched Sub-Circuit Designation, and is an incrementing letter for a
conductor that is switched.

Note: The Equipment Functional Designation, typically PNL, is implied to reduce the length of the
wire tags.

Examples:

G701-32 Line (Hot) conductor of circuit 32, associated with PNL-G701.

W752-N Neutral conductor associated with PNL-W752.

S702-12B The second switched sub-circuit line (hot) conductor, associated with
PNL-S702 circuit 12.



Identification Standard
Revision: 00 Page 49 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

6.4.6.2 DC Power Circuits

DC power circuits, such as from large switchgear DC power supply units require unique identification
as follows:

P NNN - C S D
Process
Area

Equipment
Number of
Source

- Circuit Number Switched
Sub-Circuit
(Optional)

Power
Designation

Where,

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the source panelboard.

C is the Circuit Number of the source panelboard.

S is the Switched Sub-Circuit Designation, and is an incrementing letter for a
conductor that is switched.

D is the Power Designation, which is based on Table 6-2.

Note: The Equipment Functional Designation, typically PNL, is implied to reduce the length of the
wire tags.

Table 6-2 : DC Power Circuit Wire Tag Power Designations

Power Designation Description
C DC Common (0V)
G Ground
+ DC Positive
- DC Negative

Note: The Ground designation is not typically required, provided that the ground wire is green.

Examples:

G751-22+ Positive wire of circuit 22, fed from PNL-G751.

G751-22- Negative wire of circuit 22, fed from PNL-G751.

G751-22A+ Positive wire of switched circuit 22, fed from PNL-G751.
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6.4.6.3 Three Phase Power Wiring

The identification format for three phase power wire tags is as follows.

P NNN - X H
Process
Area

Equipment
Number

- Sequence
Number
(Optional)

Phase

Where,

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the load equipment.  If not associated with a
specific piece of equipment, use of Equipment Number in the electrical range
is preferred, in accordance with the Equipment Number ranges in Appendix
D.

X is an optional Sequence Number that is typically a numeric character, utilized
when there are multiple power cables associated with an Equipment
Number.

H is the Phase, and should be labelled A, B, C, or N.

Three phase power wiring wire tagging is required, except where the conductors are color coding, are
in a dedicated cable or conduit, and the routing is obvious.

Examples:

G681-A Phase A conductor of a power cable associated with EF-G681.  The wire is
in common conduit with other power cables.

W151-2B Phase B conductor of the second power circuit associated with centrifuge
CE-W151.

- No wire tags are needed for the conductors of a pump, fed via a Teck power
cable, where the conductors are color coded and the overall cable is
identified and labelled.
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6.4.6.4 Motor Control Circuits

The identification format for motor control circuits is as follows:

P NNN - WWW S
Process
Area
(Optional)

Equipment
Number
(Optional)

- Wire Number Suffix
(Optional)

Where,

P is the Process Area, which is based on Section 2.3.  It is not required for
wires exclusively within the motor starter.

NNN is the Equipment Number of the associated equipment.    It is not required for
wires exclusively within the motor starter.

WWW is the Wire Number, an incrementing number.

S is an optional Suffix, and is utilized where it is desired to utilize the same wire
number, but the signal has changed.

Notes:

1. It is desirable, but not mandatory, that the wire number in a motor starter match the terminal
number.

2. It is deemed acceptable to omit the Process Area and Equipment Number for wires
exclusively within the motor starter, as it is common industry practice, and MCC
manufacturers only typically provide numeric wire numbers.

Examples:

8 Control wire 8 located in the motor starter for AHU-G652, and lands on
terminal 8 in the motor starter.

8A Control wire 8A located in the motor starter for AHU-G652, which does not
land on a terminal strip.

G652-8 Control wire 8, located in external field wiring, associated with AHU-G652.
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6.4.7 Tie Circuit Breakers

Tie breakers are used to connect electrical buses together. The identification format for electrical
equipment is as follows.

FFFF - EEEE - P NNN - T - S
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

- Tie
Designation

- Suffix
(Optional)

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 6.2.  Typically, this is CB for circuit breaker, but
could be DS for disconnect switch.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number.  Select the equipment number of the bus that the
tie breaker is more closely associated with.

T is the Tie Designation, which is always the single letter T.

S is the Suffix, an optional numeric or letter code to distinguish between
multiple tie breakers.

Examples:

CB-U001-T A tie breaker between SGR-U001 and SGR-U002

CB-P001-T A tie breaker between SGR-P001 and SGR-P002
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Figure 6-1 illustrates a sample electrical single line diagram with tie breakers.

Figure 6-1 : Sample Tie Breaker Identification

CB-U001

XFMR-U001
1 MVA
4160:600V

SGR-U001 SGR-U002

MCC-P001 MCC-P002

XFMR-U002
1 MVA
4160:600V

U Area

P Area

CB-U002

CB-U001-T

CB-P002-T

CB-P001 CB-P002

MCC-P001.MCB MCC-P002.MCB

CB-P001-T
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6.5 Subcomponents

The following designations are to be utilized for electrical equipment subcomponents. See Section 2.6
for general rules on application of subcomponents.  Note that numerous equipment functional
designations, shown in Table 6-1, can also be utilized as subcomponent designations, as shown in
Table 6-3 below.

Table 6-3 : Electrical Equipment Subcomponents

Subcomponent
Designation Description Notes

AM Ammeter
B Bus
CAP Capacitor
CON Contactor
CPT Control Power Transformer
CR Control Relay
DS Disconnect Switch
F Fan
FDS Fused Disconnect Switch
FU Fuse
M Motor Contactor
MCB Main Circuit Breaker
MCP Motor Circuit Protector
MCS Moulded Case Switch
MMC Motor Management Controller Also known as intelligent overload.
OL Overload Relay
PM Power Meter
PS Power Supply
R Reactor
RLY Protection Relay Utilize IEEE Number for Suffix
SCR Silicone Controlled Rectifier
TVSS Transient Voltage Surge Suppressor
VM Voltmeter

Notes:

1. A motor starter is not typically deemed to be a subcomponent.



Identification Standard
Revision: 00 Page 55 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

Subcomponent Examples:

MS-G261.CAP A capacitor that is an internal component of MS-G261.  If the
capacitor were a separate component mounted externally, it would
be identified as CAP-G261.

MCC-P011.MCB Integrated Main Circuit Breaker for Motor Control Centre MCC-P011

MCC-P011.TVSS Transient Voltage Suppressor integrated into MCC-P011

A sample single line diagram with subcomponents is shown in Figure 6-2.  Note that the full identifier
is not written out, provided that the parent identifier is clear from the drawing context.

Figure 6-2 : Subcomponents – Electrical Equipment

P-P405
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MCB

XFMR-P011
500 kVA
4160:600V

MCBMCC-P011

CB-P012

FDS-P011
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TVSS

XFMR-P012
50 kVA
600:120/208V

PNL-P012
225A

120/208V

MCP

M

M
S-

P
40

5

Subcomponent of
MS-P405

Subcomponent of
MCC-P011

Subcomponent of
PNL-P012

Subcomponent of
MCC-P011
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6.6 Examples

6.6.1 Identification by Load Equipment

An example of a single line diagram, where the identification of a breaker is by the load equipment is
shown in Figure 6-3.

Figure 6-3 : Example Identification by Load Equipment

P-C661
3.73 kW

XFMR-M710
500 kVA
4160:600V

MCBMCC-M710

CB-C661

FDS-M710

MS-C661

M

Identifier with C process area
as per load, even through the
breaker is physically in the M
process area.

M Process Area

C Process Area
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6.7 Fire Alarm System Devices

6.7.1 Identifier Format

The identification of all fire alarm system components is based upon room numbers rather than
equipment numbers.  This allows for more rapid recognition of the component location, and avoids
utilization of a significant portion of the equipment numbering range for fire alarm system
components.

FFFF - FAS - P - L RR D NN
Facility
Code
(Optional)

- Fire Alarm
Designation

- Process
Area

- Level Room
Number

Device
Designation

Device
Number

From Room Number
Designation

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

FAS is the Fire Alarm Designation, which is comprised of the letters FAS.

P is the Process Area, which is based on Section 2.3.

L is the Level, which shall typically be one or two characters, as described in
Section 3.2.

RR is the Room Number, which shall be assigned as described in Section 3.2.

D is the Device Designation, which is comprised of a single letter from Section
6.7.2

NN is the Device Number, which uniquely identifies a specific device within a
room.

Examples:

FAS-S-115-D01 The first smoke detector in room 15 on the main level of the
Secondary Clarifier process area.

FAS-M-222-A02 The second horn/strobe in room 22 on the second floor of the M
process area.
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6.7.2 Fire Alarm Device Designations

Table 6-4 : Fire Alarm Device Designations

Device Designation Description
A Annunciation Device (Horn / Strobe)
C Control Relay Module
D Detection Device (Heat / Smoke)
E End-of-line Device
I Isolation Module
M Addressable Monitor / Input Module
P Pullstation
R Automatic Door Release Device
S Signal Module

6.7.3 Drawing Format

The format of fire alarm system devices on drawings will typically be as shown in Figure 6-4 below.
Note a significant portion of the device identifier is determined via context.  Where the context is not
clear, use full device identifiers.

Figure 6-4 : Room Numbering on Drawings – Plan View

M-123

S
D01

Full identifier is:
FAS-M-123-D01

Smoke detector
symbol
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6.8 Security Devices

6.8.1 Device Identifier Format

The identification of all security system components is based upon room numbers rather than
equipment numbers.  This allows for more rapid recognition of the component location, and avoids
utilization of a significant portion of the equipment numbering range for security system components.

FFFF - SCY - P - L RR D NN
Facility
Code
(Optional)

- Security
Designation

- Process
Area

- Level Room
Number

Device
Designation

Device
Number

From Room Number
Designation

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

SCY is the Security Designation, which is comprised of the letters SCY.

P is the Process Area, which is based on Section 2.3.

L is the Level, which shall typically be one or two characters, as described in
Section 3.2.  For outdoor locations, it is recommended that the EX
designation be utilized, as described in Section 3.2.

RR is the Room Number, which shall be assigned as described in Section 3.2.

D is the Device Designation, which is comprised of a single letter from Section
0.

NN is the Device Number, which uniquely identifies a specific device within a
room.

Examples:

SCY-S-115-D01 The first door switch in room 15 on the main level of the Secondary
Clarifier process area.

SCY-M-222-A02 The second horn/strobe in room 22 on the second floor of the M
process area.

SCY-S-115-R01 The access card reader outside the door to room 15 on the main
level of the Secondary Clarifier process area.

SCY-A-EX1-VC01 An outdoor video camera in the A process area, exterior zone 1.
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6.8.2 Security Device Designations

The security device designations are independent of the Process / Mechanical / Electrical /
Automation designations, and may overlap those designations.

Table 6-5 : Security Device Designations – Room Specific

Device Designation Description Type Modifiers
(See Note 2)

A Annunciation Device (Horn / Strobe)
H Horn
S Strobe

C Camera
FM Flush Mount
PTZ Pan/Tilt/Zoom
SM Surface Mount

D Detector
DS Door Switch
GB Glass Break
MD Motion Detector

E End-of-line Device
I Isolation Module
K Keypad
M Addressable Monitor / Input Module
P Panic Button
R Access Card Reader (See Note 1)
X Exit Button

Note:

1. Access Card Readers will be designated by the room number that access is being granted to.

6.8.3 Security Equipment Designations

Some security equipment is preferable identified as major equipment, and not associated with a
specific room.  The Security equipment designations are shown in Table 6-6.

Table 6-6 : Security Equipment Designations

Equipment Designation Description
ACP Access Control Panel
SCP Security / Intrusion Alarm Control Panel
SVM Security Video Monitor
SVR Security Video Recorder

Note:

1. The above equipment will be identified in a manner consistent with Section 6.1.
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6.8.4 Equipment Subcomponent Designations

Table 6-7 : Security Equipment Subcomponent Designations

Equipment
Subcomponent
Designation

Description

ES Electric Strike (Subcomponent of Door)
MOD Input / Output Module
PS Power Supply
PU Processing Unit

Note:

1. The above equipment will be identified in a manner consistent with Section 6.5.
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7 AUTOMATION

7.1 Instrumentation

7.1.1 Instrument Identifier Format

The identification format for instrumentation is as follows.

FFFF - XXXX - P NNN T - S
Facility
Code
(Optional)

- Instrument
Functional
Designation

- Process
Area

Equipment
Number

Instrument
Number

- Suffix

Loop Number

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

XXXX is the Instrument Functional Designation, which is typically comprised of 2 to
4 characters from Section 7.1.3.  Note that five character Instrument
Functional Designations are possible, but should be quite rare.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  If no equipment is
associated, allocate Equipment Numbers specific for the applicable
instrumentation.  Do not suppress 0’s for equipment numbers, as all loop
numbers at a site should have the same number of digits in the loop number.

T is the Instrument Number, where the number increments from the number 0
through 9.  Utilize the number 0 for instruments directly associated with
motor starters and control.  The Instrument Number does not increment for
every instrument, but rather increments for every instrument loop.

NNNT is the Loop Number, comprised of the Equipment Number together with the
Instrument Number.  Medium to large facilities will utilize four digit loop
numbers, while smaller facilities such as wastewater collections facilities will
use three digit loop numbers.

S is the Suffix, which is used in the cases of multiple instruments on the same
or redundant loops.  All suffixes are to be numeric.

Examples:

XY-G2501 A solenoid for the valve XV-G250, where the solenoid is remote from
the valve.

LT-M1011-2 Redundant Wet Well level transmitter.

0650-PT-M3011 A pressure transmitter associated with pump M301 at the Hurst
Pumping Station.  Note that the facility code is optional.

HSR-R1100 A start pushbutton associated with pump P-R110.



Identification Standard
Revision: 00 Page 64 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

TY-B1500 A temperature relay that takes signals from TT-B1501, TT-B1502,
TT-B1503, and TT-B1504 and converts to a Modbus protocol.

ZSS-F3212 A safety switch for CNV-F321.

HS-L010 A start pushbutton for P-L01 at a wastewater lift station.

7.1.2 Drawing Format

The format for instrumentation on drawings, such as P&IDs, is shown below:

Instrument Functional Designation

Process Area (1 letter)

Suffix (Optional)

HS
G1010

1
Loop Number (4 digits)

Type Clarification

HOA
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7.1.3 Instrument Functional Designations

An instrument functional designation represents the function of the instrument, and is based upon ISA
5.1.  Note that it is possible for an instrument functional designation to be common with a mechanical
equipment functional designation, as they will be differentiated by the identifier format.  Instrument
identifiers will have a four digit loop number, compared with mechanical equipment, which has a three
digit equipment number.  Thus, even without context, it is possible to differentiate between
instruments and other equipment.

Due to the many types of instruments available, a comprehensive list of instrument identifiers is not
provided, but rather instrument identifiers are derived from Table 7-1 in a manner that is consistent
with ISA 5.1.  An instrument functional designation is selected as follows:

 Select the first character from the first column of Table 7-1, based upon the measured or
initiating variable of the loop.  Optionally, select a second character from the second Modifier
column, to indicate a special function associated with the measured or initiating variable.  For
example, an instrument ultimately part of a safety loop associated with level would have the
first two characters designated as LS.

 Select the next character (second or third, depending on whether a second column Modifier
is utilized), from either the third or fourth columns.  The third column is for Readout or
Passive Functions, while the fourth column is for Output Functions.

 Finally, if appropriate, append a letter from the fifth Modifier column, to clarify the function of
the instrument.  In some cases two characters may be selected from the fifth Modifier
column.

A list of common instrument functional designations is provided in Table 7-2.
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Table 7-1 : Instrument Functional Designations

 First Letter Succeeding Letters
Measured or
Initiating Variable Modifier Readout or

Passive Function Output Function Modifier

A Analysis  Alarm
B Burner, Combustion
C Conductivity (1)   Control (2) Close

D Density (3) Difference,
Differential   Deviation

E Voltage Sensor, Primary
Element

F Flow, Flow Rate Ratio Failure / Fault
(14)

G Glass, Gauge
Viewing Device (4)

H Hand (Manual)    High
I Current  Indicate (5)
J Power  Scan

K Time, Schedule Time Rate of
Change  Control Station

L Level  Light (6)  Low

M Moisture, Humidity
(7)

Middle,
Intermediate

N
O Torque  Orifice, Restriction  Open

P Pressure Point (Test
Connection)

Q Quantity Integrate,
Totalize Integrate, Totalize

R Radiation  Record  Run (8)
S Speed, Frequency Safety (9)  Switch Stop (10)
T Temperature   Transmitter
U Multivariable  Multifunction Multifunction

V Vibration, Mechanical
Analysis

Valve, Damper,
Louver

W Weight, Force  Well, Probe
X Unclassified (11) X Axis Unclassified Unclassified Unclassified

Y Event, State, or
Presence Y Axis

Auxiliary Device
(12)

Z Position, Dimension
Z Axis, Safety
Instrumented
System (13)

Driver, Actuator,
Unclassified Final
Control Element
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Notes for Instrument Functional Designations:

1. The use of the letter C for conductivity is a City specific user assignment.
2. Utilize the output designation C for an automatic device or function that receives an input

signal and generates a variable output signal that is used to modulate or switch a valve or
otherwise control a final drive element.  Do not utilize the C designation for a control valve,
unless the valve independently measures the process variable and determines the
appropriate valve position.  Thus, the use of TCV, FCV, or LCV is not common. The use of
PCV is more common, for pressure regulators.

3. The use of the letter D for density is a City specific user assignment.
4. Utilize the letter G for all pressure gauges (i.e. PG), thermometers (i.e. TG), and viewing

glasses (e.g. LG).

5. The Readout/Passive Function letter I is to be utilized for analog or digital readouts of a
measurement or input signal. Do not utilize for indication of discrete on/off signals.

6. The Readout/Passive Function letter L is to be utilized for indication of discrete on/off states.
Do not utilize for alarms, which should utilize the A designation.

7. It is recommended to utilize the initial letter M as a designation for moisture, which is common
industry practice.  The City has historically applied the letter M for Motor, however this use is
not consistent with ISA 5.1 and it is recommended that this use be discontinued.

8. Utilize the modifier R to designate a Run or Start modifier. Note that this designation was
added in the 2009 revision to ISA-5.1.

9. Utilize the letter S as a modifier for safety components not part of a Safety Instrumented
System (SIS). The letter S modifier is to be utilized for self-actuated emergency protective
primary and final control elements only when used in conjunction with Measured/Initiating
Variables flow [F], pressure [P] or temperature [T]. An example is a PSV for a pressure safety
relief valve utilized to protect against emergency conditions that are not expected to normally
occur.

10. Utilize the modifier S to designate a Stop modifier. Note that this designation was added in
the 2009 revision to ISA-5.1.

11. The letter X is to be defined at the time of use, and may be used for multiple definitions where
no other letter is applicable.  The letter X is commonly applied to controlled on-off valves,
where the initiating variable is not clearly defined.

12. The use of output function Y is to be utilized for a device that connects, disconnects,
transfers, computes, and/or converts air, electronic, electric, or hydraulic signals or circuits.
Use for a current to pressure signal converter would be appropriate.

13. Variable modifier Z is to be utilized for all components of a safety instrumented system (SIS).
An example is a SIS system pressure transmitter, designated PZT.

14. The use of the letter F as a Modifier to represent Failure or Fault is an extension to ISA-5.1.
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Table 7-2 : Common Instrument Functional Designations

Designation Direct Translation Example
AA Analysis Alarm Gas detection horn / strobe

AAH Analysis High Alarm H2S gas detection high level alarm
AT Analysis Transmitter H2S gas detection transmitter
DT Density Transmitter Density transmitter without local indication
EG Voltage Viewing Device Capacitive voltage indicator
EL Voltage Light Pilot light indicating voltage is present

EI Voltage Indicator Voltage meter with numeric scale, or digital
meter

ES Voltage Switch General voltage relay
ESL Voltage Switch - Low Undervoltage relay
ET Voltage Transmitter Voltage transducer
FAL Flow Alarm - Low Pilot light indicating low flow

FCV Flow Control Valve Integrated valve to limit the flow below a
setpoint.  The valve is not externally controlled.

FE Flow Element Magnetic flowtube, orifice plate

FIT Flow Indicating
Transmitter

Magnetic flowmeter transmitter with local
indication

FT Flow Transmitter Magnetic flowmeter transmitter without local
indication

FV Flow Valve Butterfly valve with positioner, modulated by a
signal initiated by a flowmeter.

HS Hand Switch Hand/Off/Remote switch
HSR Hand Switch – Start/Run Start pushbutton

HSS Hand Switch - Stop
Stop pushbutton, including emergency stop
pushbuttons, unless associated with a Safety
Instrumented System.

JIT Power Indicating
Transmitter Power meter

KS Time Switch Timing relay
LSH Level Switch - High Sump pit high level switch
LSL Level Switch - Low Sump pit low level switch
LE Level Sensor Ultrasonic level transducer

LIT Level Indicating
Transmitter Ultrasonic level transmitter with local indication

LT Level Transmitter Ultrasonic level transmitter without local
indication

ME Moisture Sensor Moisture sensor
OSH Torque Switch - High Torque limit switch
PG Pressure Gauge Mechanical pressure gauge local to piping
PI Pressure Indicator Pressure display remote from piping, with scale.
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Designation Direct Translation Example
PSL Pressure Switch - Low Low pressure switch on air receiving tank
PSH Pressure Switch - High High pressure switch on air receiving tank
PT Pressure Transmitter Analog pressure transmitter
ST Speed Transmitter Speed pulse encoder
TE Temperature Element Thermocouple or RTD temperature sensor
TG Temperature Gauge Local temperature gauge

TSH Temperature Switch -
High High temperature switch

TI Temperature Indicator Digital temperature indicator or local analog
indicator based upon a capillary tube

TSL Temperature Switch -
Low Low temperature switch

TT Temperature Transmitter Analog temperature transmitter
VE Vibration Sensor Vibration sensor

VIT Vibration Indicating
Transmitter Vibration transmitter with local indication

XV Unclassified Valve Typically use for on/off valves
ZSC Position - Closed Valve closed limit switch
ZSO Position - Open Valve opened limit switch
ZT Position Transmitter Linear position transmitter

7.1.4 Type Clarification

The instrument Type Clarification is an optional additional field on the outside of the instrument tag
bubble, as shown in Section 7.1.2.  The Type Clarification is not part of the identifier, but rather
additional information that is useful to the P&ID reader.  The site P&ID legend sheet should contain all
type clarifications utilized at the site.  Examples are provided in Table 7-3 on the next page, and
additional examples are provided in Table 5.2.2 of ISA 5.1.
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Table 7-3 : Type Clarification Examples

Functional
Identifier Type Clarification Description

AIT CO Carbon monoxide transmitter
AIT COMB Combustible gas transmitter
AIT H2S Hydrogen sulphide transmitter
AIT O2 Oxygen transmitter
FE COR Coriollis flow element
FE MAG Magnetic flow element
FE US Ultrasonic flow element
HS H/O/A Hand / Off / Auto Switch
HS H/O/R Hand / Off / Remote Switch
HS O/A Off / Auto Switch
HS O/O Off / On Switch
HS RST Reset

HSS EMG Emergency Stop Switch
LE CAP Capacitance level element

LE/LT DP Differential pressure level element
LE RAD Radar level element

LE/LT SDP Submersible differential pressure
LE US Ultrasonic level element
PT ABS Absolute pressure transmitter
PT VAC Vacuum pressure transmitter
TT TC Thermocouple temperature transmitter
TT RTD Resistance temperature transmitter
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7.1.5 Valve Identification

Historically there has been some confusion regarding valve identification, and the purpose of this
section is to clarify the appropriate functional identification for valves, as per ISA 5.1.

7.1.5.1 Manual Valves

All manual valves are to be identified as HV, as per Sections 5.2.1 and 5.2.2.

Valves that have an actuator, but are always operator controlled remotely via a PLC, DCS, or some
other control system are to be identified as per Sections 7.1.5.4 and 7.1.5.5.

7.1.5.2 Actuated Valves with Internal Controller

A self actuating valve that has a process signal as an input is a control valve, where the initial letter is
the measured process variable.  Examples are as follows:

FCV Flow Control Valve – a valve with an internal mechanism or logic that
measures flow and controls it to some setpoint.  This could either be a
Foundation Fieldbus Controlled valve with an integral PID controller, or a
mechanical flow regulator.  A valve that controls flow, but receives a position
signal from an external controller is not a FCV (as per ISA 5.1).

PCV Pressure Control Valve – a valve with an internal mechanism or logic that
measures pressure and controls it to some setpoint.  This could either be a
Foundation Fieldbus Controlled valve with an integral PID controller, or a
pressure regulator.  A valve that controls pressure, but receives a position
signal from an external controller is not a PCV (as per ISA 5.1).

7.1.5.3 Actuated Valves with External Controller

A valve with an actuator that is positioned by an external signal is a control valve, where the initial
letter is the measured process variable.  Examples are as follows:

FV Flow Valve – a valve with or without a positioner, that is positioned by an
external controller based upon a measured or initiating flow signal.  The
signal from the external controller to the valve is a position command signal.
Note that many valves control the flow within a pipe, but not all such valves
are necessarily Flow Valves, as per ISA 5.1.  Only valves that have a control
loop with flow as the initiating variable are Flow Valves.

LV Level Valve – a valve with or without a positioner, that is positioned by an
external controller, that uses level as its initiating or measured variable.  The
signal from the external controller to the valve is a position signal.  Note that
while the valve may control the flow within the pipe, it is not a Flow Valve if
the initiating variable is Level.

PV Pressure Valve – a valve with or without a positioner, which is positioned by
an external controller based upon level as its initiating or measured variable.
The signal from the external controller to the valve is a position command
signal.  Note that while the valve may control the flow within the pipe, it is not
a Flow Valve if the initiating variable is Pressure.

UV Multivariable Valve – a valve with or without a positioner, that is positioned by
an external controller based upon multiple variables as input into the
controller.  The signal from the external controller to the valve is a position
command signal.  Note that while the valve may control the flow within the
pipe, it is not a Flow Valve if there are multiple initiating variables.
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7.1.5.4 Actuated Valves (Modulated) with Operator Control

A valve with an actuator that is positioned by a signal controlled by a human operator is to be
identified by the major initiating variable that the operator would reference.  Note that this definition is
only marginally consistent with ISA 5.1, as a direct interpretation of ISA 5.1 would likely result in a HV
– Hand Valve identification.   Discussions with City personnel have indicated that it is not desirable to
identify these valves as Hand Valves, which in their opinion, should be reserved for manual valves.
Not that this identification only applies to modulating valves and not to on/off valves.

Examples:

FV-T4061  An valve actuated from a signal, that is controlled by an operator via an HMI
interface.  The operator periodically monitors a flow rate in the process and
manually adjusts the position setpoint for the valve.

7.1.5.5 Actuated On/Off Valves

An on/off valve with an actuator that is controlled by an external controller is to typically be identified
as an XV, or Undefined Valve.  ISA 5.1 is not clear on how to address the identification of on/off
valves, and while YV (State Valve) or UV (Multivariable Valve) are potential identifiers, common
industry practice is that XV is commonly utilized.  Discretion must be applied, and while there are
cases where on/off valves with other initial variables would be appropriate, it is recommended that all
on/off valves, where the initiating variable is not clear, be identified as XV.  On/Off valves with remote
operator control are also to be identified as XV, unless the initiating variable that the operator is
responding to is absolutely clear.

Examples:

XV-G6011  An on/off intake damper on an air handler, AHU-G601, which closes when
the air handler is not in operation.

XV-M1511 An on/off discharge valve on a pump, P-M151, which closes when the pump
is not in operation.

LV-S2032 An on/off valve that shuts off when the level in tank TK-S203 exceeds a
setpoint.  This is an example where the initiating variable is clearly level, and
the valve should be identified as such.

XV-R325 An on/off valve that interconnects two forcemains in a wastewater forcemain
application, that is actuated by operator control.  Note that the loop number is
only three digits as this is a Collections application.
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7.2 Automation Equipment

7.2.1 Identifier Format

The identification format for automation equipment, other than instrumentation, is as follows.

FFFF - EEEE - P NNNN - S
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

- Suffix
(Optional)

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 7.2.2.

P is the Process Area, which is based on Section 2.3.

NNNN is the Equipment Number.  Select numbers consistent with the ranges in
Appendix D.

S is the Suffix, an optional numeric or letter code to distinguish between
multiple pieces of equipment with a common equipment number.  Generally,
numbers are utilized for equipment in series, and letters for equipment in
parallel.

Examples:

0101-PLC-G801 A PLC located in the Grit process area of the NEWPCC facility.

PLC-G110 A PLC dedicated to pump P-G110.

RIO-G110-1 Remote I/O associated with PLC-G110

JBA-L52 An automation junction box in a Collections Facility.
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7.2.2 Functional Designations

Table 7-4 : Automation Equipment Functional Designations

Functional
Designation Description Notes

ADP Automation Device Panel
CA Cable (Automation)
CP Control Panel
CS Computer Server
CW Computer Workstation - General
CWD Computer Workstation - Development
CWO Computer Workstation - Operator
DCS Distributed Control System

FDP Field Device Panel Use for new installations should
not be common.

GDC Gas Detection Controller

HMI Standalone Human Machine Interface
(HMI) Terminal e.g. local touchscreens

JBA Junction Box (Automation)
LCP Local Control Panel
PLC Programmable Logic Controller
PRN Printer
RIO Remote I/O
RTU Remote Terminal Unit

Notes:

1. Avoid overlap of Automation Equipment Functional Designations with Electrical, Mechanical,
or Process Functional Designations.
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7.2.3 IT Equipment Designations

Equipment within the domain of the City’s Information Technology division may utilize a City IT
specific identifier.  Where this IT identifier is utilized, it is recommended that it is utilized in parallel to
the identifiers in this standard.  The rationale for this is as follows:

 The IT identifiers are created and tracked by a separate division within the City and are not
managed by the same groups responsible for the remainder of the assets of the Water and
Waste department.

 The IT identifiers are not consistent with this standard.

 The IT identifiers are applied in a “serial number” style to a specific piece of hardware, and
not utilized as an asset identifier, as per the equipment within this standard.  For example, if a
computer is replaced, the IT identifier would change.  However, for computers shown on
automation drawings, use of the IT identifier in the automation domain would require that all
relevant drawings with identifiers be updated.

 It is recommended to segregate the IT and Automation domains as much as possible.
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7.3 Automation Cables

7.3.1 Instrumentation Cables

The identification format for automation cables is as follows.  Note that the identification of power
cables is discussed in Sections 6.4.2 and 6.4.3.

CA - P NNNT - S
Cable
Designation - Process Area Loop Number of

Instrumentation -
Suffix
(Optional)

Where,

CA is the Cable Designation, which for automation cables is comprised of the
letters CA.

P is the Process Area, which is based on Section 2.3.

NNNT is the Loop Number of the associated instrument.  Where the cable connects
two instrumentation devices with different loop numbers, identify the cable by
the device that provides the signal.

S is the Suffix utilized to identify the specific cable associated with the loop
The Suffix is not required if a single cable is associated with the instrument
loop.  Utilize sequential numbers for cables in series, or for different
purposes, and letters for cables in parallel.

Examples:

CA-G6831 A cable from FSL-G6831 to a control panel.

CA-S5011-1 A signal cable from a flowmeter to a control panel mounted instrument,
FC-S5011.

Figure 7-1: Instrument Cable Identification Example – Level Transmitter

LT
G2601

LE
G2601 CP-G821

PLC Panel

CA-G2601-1 CA-G2601-2
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7.3.2 Cables Associated with Identified Equipment

The identification format for automation cables is as follows.

CA - P NNN - S
Cable
Designation - Process Area Equipment Number of

Associated Equipment -
Suffix
(Optional)

Where,

CA is the Cable Designation, which for automation cables is comprised of the
letters CA.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  Where the cable
connects two pieces of equipment, identify by the downstream, or serviced
piece of equipment.

S is the Suffix utilized to identify the specific cable associated with the
equipment.  The Suffix is not required if a single cable is associated with the
equipment.  Utilize sequential numbers for cables in series, or for different
purposes, and letters for cables in parallel.

Note:  In some cases, a cable could be considered either associated with instrumentation (4 digit
loop number as per Section 7.3.1) or equipment (3 digit equipment number as per this
section).  It is left up to the designer to select the most appropriate cable identifier.

Examples:

CA-G683-1 A 120 VAC control cable for pump P-G683.

CA-F723 A control cable for UPS-F723

CA-P711 A cable with a signal from a breaker status in PNL-P711.

Figure 7-2: Instrument Cable Identification Example – Identified Equipment

CP-G821
PLC Panel

CA-F723

UPS-F723
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7.4 Sample P&ID

A sample pump P&ID is provided below to illustrate typical conventions for identifying
instrumentation.

Figure 7-3: Sample Pump P&ID

P-G265

HS
G2650

1

HOA

HV-G265A

HV-G269A

FSL
G2651

T

LT
G2601

TK-G260
I

LSL
G2602

FAL

G2651

Run
Rdy
OL
Auto

LIC

G2601

YC

G2650

I/O Signals.
See Section 7.8.

AI DI
DO

DI
I/O Signals.
Tagnames not shown –
implied.
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7.5 Wire Tags

7.5.1 Power Circuits within Control Panels

Power circuits within control panels only require unique identification within the control panel.  Where
power circuits extend outside the panel, they will typically be based upon the wire tagging scheme
identified in Sections 7.5.2 and 7.5.3.

The identification format for power circuit wire tags within control panels is as follows.

D  W
Power
Designation

Wire
Number

Where,

D is the Power Designation, which is based upon Table 7-5.

W is the Wire Number, an incrementing number.

Table 7-5 : Wire Tag Power Designations

Power Designation Description
C DC Common (0V)
G Ground
L AC Power (Hot)
N AC Neutral
P DC Positive

NEG DC Negative (not
grounded)

Note: The Ground designation is not typically required, provided that the ground wire is green.

Examples:

L1 Main 120VAC circuit within a control panel.

L11 120VAC sub-circuit, after fuse F11.

N1 AC Neutral associated with circuit L1.

P22 24VDC circuit

C1 24VDC common wire (0V)
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7.5.2 Control Circuits

The identification format for automation control circuits is as follows:

P NNN T - W S
Process
Area

Equipment
Number

Instrument
Number

- Wire Number Suffix
(Optional)

Loop Number

Where,

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  If no equipment is
associated, allocate Equipment Numbers specific for the applicable
instrumentation.

T is the Instrument Number, where the number increments from the number 1
through 9.  Use of the number 0 should be infrequent, except for special
instruments, or those where the instrument ending with 0 is a common
instrument that serves other instruments.

NNNT is the Loop Number, comprised of the Equipment Number together with the
Instrument Number.

W is the Wire Number, which is typically an incrementing number.  For power
wires the Wire Number shall be based on Table 7-5.

S is an optional Suffix, and is utilized where it is desired to utilize the same wire
number, but the signal has changed.

Notes:

1. It is not required that the Wire Number match the control panel terminal number.
2. See Section 6.4.6.4 regarding wire numbering for motor control circuits.

Examples:

G6521-11 Control wire 11 associated with TSH-G6521.

G6521-11A Control wire 11A associated with TSH-G6521.

G6522-P 24VDC Power wire for FT-G6522.

G6522-C 24VDC Common wire for FT-G6522.
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7.5.3 Analog Signal Circuits - Instruments

The identification format for analog signal circuits associated with instruments is as follows:

P NNN T - W A
Process
Area

Equipment
Number

Instrument
Number

- Wire Number
(Optional)

Analog
Designation

Loop Number

Where,

P is the Process Area, which is based on Section 2.3.

NNNT is the Loop Number, comprised of the Equipment Number together with the
Instrument Number.

W is the Wire Number, an incrementing number.  The wire number may
optionally be omitted for two wire control.

A is the Analog Designation, which is typically either “+” or “–“. For power wires
the designation shall be based on Table 7-5.

Notes:

1. It is not required that the Wire Number match the control panel terminal number.
2. For two-wire signals, use “+” and “-“ designations.  Do not utilize a power designation “-P” for

two wire signals.

Examples:

G6523+ Signal wire + associated with TT-G6523.

G6523- Signal wire - associated with TT-G6523.

M4215-1+ Signal wire 1+ associated with FT-M4215

M4215-P 24VDC power wire associated with FT-M4215 (Four wire signal).
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7.5.4 I/O Wiring

I/O wiring within a control panel is designated by the I/O address rather than the connected
instrument.  This allows for a more straightforward control panel layout, and avoids relabeling internal
panel wiring upon reallocation of I/O.  The identification format for I/O wiring in a control panel is as
follows:

DD R . M . N A
I/O
Designation

Rack Number
(Optional)

Module
Number
(Optional)

I/O Number Analog
Designation
(Optional)

Where,

DD is the I/O Designation, which is based on Table.

R is the Rack Number, which is typically one or two digits.  A Rack Number is
not applicable to all I/O systems.

W is the Module Number, which is typically one or two digits.  A Module
Number is not applicable to all I/O systems.

A is the Analog Designation, if applicable, and typically is either “+” or “–“..

Table 7-6 : I/O Designations

Power Designation Description
AI Analog Input
AQ Analog Output
I Discrete Input (AC or DC)
Q Discrete Output (AC or DC)

Notes:

1. The I/O Wiring Designation is to be utilized within a control panel only.  Utilize wire
designations based upon Sections 7.5.2 and 7.5.3 for wiring outside the control panel.

2. It is acceptable for a wire on one side of a terminal to be designated by an I/O designation
and to have an alternate identifier for the wire on the other side of the terminal.

Examples:

AI1.0.1+ Analog input + wire associated with rack 1, module 0, point 1.

AQ5.3- Analog output – wire associated with module 5, point 3.  The rack number is
not applicable.

I52 Discrete input 52.  The rack number and module number are not applicable.

I5.3.31 Discrete input associated with rack 5, module 3, point 31.

Q2.1.5 Discrete output associated with rack 2, module 1, point 5.
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7.6 Subcomponents

As described in Section 2.6, devices that are an inherent component of a larger unit of equipment or
instrumentation are designated as subcomponents. With a strict implementation of ISA 5.1, these
subcomponents would potentially be given full identifiers.  However, in assigning full identifiers for
these signals, the relationship between the subcomponent and its parent piece of equipment is not
always clear.  Additionally, more identifiers are used as a result of having to assign an identifier to
each subcomponent.  A good example of instrumentation subcomponents is a valve with limit
switches.  The limit switches are typically deemed to be a subcomponent of the valve.

As described in Section 2.6, subcomponents can be identified by extending the containing equipment
name with a suffix.  The parent equipment identifier and suffix are to be separated by a period.  This
system creates a hierarchy, allowing for rapid identification of subcomponents and reduces
programming efforts when integrating these signals into an automation system.

A good example for a mechanical piece of equipment that contains subcomponents is a valve
actuator with integrated open and closed limit switches.  The limit switches would not typically be
labelled separately in the field, as there is no specific discrete equipment to attach the label to, other
than the valve actuator as a whole.  The suffix would be based upon the subcomponent’s functional
identification.  For example:

A P&ID example with a subcomponent is shown in Figure 7-4.  Note that the subcomponents of the
valve are the limit switches, identified as follows.

 XV-G381.ZSO The open limit switch of the valve XV-G381

 XV-G381.ZSC The closed limit switch of the valve XV-G381

Figure 7-4 : Subcomponents – Mechanical and Process Equipment
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7.7 Software Configuration File Naming

Where software to configure automation equipment does not include integral version management,
software configuration file names shall be composed as follows.

FFFF  E*  YYYY MM DD - X
Facility Code
(Optional)

- Equipment
Identifier

- Year Month Day - Revision
Modifier
(Optional)Date

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be included in the filename where required.

E* is the unique Equipment Identifier, as identified by other sections of this
document.

YYYYMMDD is the date of the last edit.

X is the Revision Modifier, which a letter beginning with A, B, C…. used to
indicate intra-day revisions.

Examples:

PLC-G250-20120819 A PLC program for PLC-G250 last edited on August 19,
2012.

LT-M1011-20120501-B A configuration file for level transmitter LT-M1011, dated
May 1, 2012, second revision.

NSW-C901-20121231 A network switch configuration file dated December 31,
2012.
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7.8 I/O and Signal Tags

7.8.1 Discrete Input Signals

Identification of discrete input signals (I/O) will be as follows:

E* . F _ S
Source
Equipment /
Instrument
Identifier

. Functional
Signal
Designation

Suffix
(Optional)

Where,

E* is the Source Equipment / Instrument Identifier, based upon other parts of
this document.

F is the Functional Signal Designation, which represents the type of discrete
signal.  The Functional Signal Designation shall utilize ISA-5.1 style naming
convention where applicable, but if not applicable, shall be based on Table
7-7.

S is the optional Suffix, which is a number utilized to differentiate between
multiple similar signals.

Examples:

HSS-G1050 Stop pushbutton signal from HSS-G1050, which is associated with
pump P-G105.  Note that no Functional Signal Designation is
required, as only a single, unambiguous signal is provided from the
switch.

HS-G1050.Rem The switch in Remote signal from the Hand-Off-Remote switch
HS-G105, which is associated with pump P-G105.  A Functional
Signal Designation is required to clarify the indicated specific switch
position.

VFD-G101.Flt VFD fault signal for pump P-G101.  As the fault is associated with
the VFD, the VFD is deemed to be the Source Equipment /
Instrument Identifier.

AHU-M602.Run Running signal from AHU-M602 motor starter.  As the air handling
unit is deemed to be the functional source of the running signal, it is
deemed to be the Source Equipment / Instrument Identifier.

FT-S6021.Flt Fault signal associated with flow transmitter FT-S6021.

XV-S3810.ZSC Closed limit switch signal from valve XV-S3810.

XV-S3810.HS_Auto Hand switch in auto signal from valve XV-S3810.  This signal name
would be appropriate if the valve actuator has an integrated
hand-off-auto switch.  In the event that the hand-off-auto switch was
independent of the valve actuator, it would have an instrument
identifier, and the Source Equipment / Instrument Identifier would be
based on the switch identifier.
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TSH-G1051 A high temperature signal from TSH-G1051.

TSH-G1052-1 A high temperature signal from TSH-G1052-1.

TY-G1053.TSH A high temperature output signal from a temperature relay.

Table 7-7 : Discrete Input Functional Signal Designations – Non ISA

Signal Description
.Auto Hand Switch Auto Position
.Byp Hand Switch Bypass Position
.Flt Faulted
.HS_* Signal from Hand Switch Integrated into

Equipment.  See Note 4.
.Loc Hand Switch Local Position
.Man Hand Switch Manual Position
.Occ Hand Switch Occupied Position
.Off Hand Switch Off Position
.Rdy VFD / Motor Starter Ready
.Rem Hand Switch Remote Position
.Rst Hand Switch Reset Pushbutton
.Run Motor Running
.Start Hand Switch Start Pushbutton
.Stop Hand Switch Start Pushbutton

Notes:

1. The above list does not indicate ISA 5-1 style functional designations, based upon Table 7-1,
where applicable.  This table is to be utilized only when an ISA 5-1 style designation is not
appropriate or clear.

2. The above list is not exhaustive, and the designer is expected to follow a similar convention
to the above when assigning new signal names.  Commonly used signal names should be
added to the table.

3. ISA 5.1 style designations are to utilize capital letters only.  Non ISA-5.1 designations are to
use a first capital letter, followed by lowercase letters.

4. A combination of ISA and non-ISA designations is permissible, provided they are connected
via an underscore.  For example: HS_Rem represents a hand switch remote position for a
non-identified switch on a piece of equipment.
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7.8.2 Discrete Output Signals

Identification of discrete output signals (I/O) will be as follows:

E* . Cmd F _ S
Controlled
Equipment /
Instrument
Identifier

. Output
Designation

Functional
Signal
Designation

Suffix
(Optional)

Where,

E* is the Controlled Equipment / Instrument Identifier, based upon other parts of
this document.

Cmd Is the Output Designation, utilized to identify all outputs signals.

F is the Functional Signal Designation, which represents the type of discrete
signal.  The Functional Signal Designation shall be based on Table 7-8.

S is the optional Suffix, which is a number utilized to differentiate between
multiple similar signals.

Examples:

AHU-M602.CmdRun Motor run output signal for AHU-M602.

VFD-M602.CmdEnb Enable command to the VFD-M602, which is associated with AHU-
M602.  The Controlled Equipment / Instrument Identifier is deemed
to be the VFD, as the enable command is deemed to be specific to
the VFD.

YL-M6011.CmdOn Output signal to turn on pilot light YL-M6011.

XV-S3810.CmdCls Close signal command to valve XV-S3810.

Table 7-8 : Discrete Output Functional Signal Designations

Signal Description
.CmdRun Run Command
.CmdRst Fault Reset Command
.CmdCls Close Command
.CmdOpn Open Command
.CmdEnb Enable Command

Notes:

1. The above list is not exhaustive, and the designer is expected to follow a similar convention
to the above when assigning new signal names.  Commonly used signal names should be
added to the table.

2. All discrete outputs are to be prefixed with the Cmd designation.
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7.8.3 Analog Signals Generated From Equipment

Identification of analog control system software I/O and signal tags, where the source of the signal is
not identified as an instrument, will be as follows:

E* . F _ S
Equipment
Identifier

. Functional
Variable

Suffix
(Optional)

Where,

E* is the Equipment Identifier, based upon other parts of this document.

F is the Functional Variable, which represents the type of analog signal.  This
field is only required for multivariable transmitters.  The Functional Variable
shall be based on the first column of Table 7-1, with an optional character
from the second column.  Note that the Functional Variable is based upon
ISA 5.1.

S is the optional Suffix, which can be any short designation appropriate to
represent the specific signal.  Ideally the suffix will be four characters or less.
The Suffix is separated from the Functional Variable by an underscore.

Note:

1. Do not use this format for analog signals from identified instruments.  Refer to Section 7.8.4.

Examples:

UPS-G702.E_Bat UPS–G702 Battery Voltage Level

UPS-G702.E_In UPS–G702 Input Voltage Level

UPS-G702.E_Out UPS–G702 Output Voltage Level

VFD-G101.T VFD-G101 internal temperature.

CB-M01.RLY.E_An The voltage signal between phase A and neutral for the protection
relay associated with circuit breaker CB-M01.

MS-S501.I_A The phase A current associated with motor starter MS-S501.
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7.8.4 Analog Measured Signals Generated From Instruments

Identification of analog control system software I/O and signal tags, where the source of the signal is
an instrument, will be as follows:

I* . F _ S
Instrument
Identifier

. Functional Variable
(Optional)

Suffix
(Optional)

Where,

I* is the Instrument Identifier, based upon other parts of this document.

F is the Functional Variable, which represents the type of analog signal.  This
field is only required for multivariable transmitters.  The Functional Variable
shall be based on the first column of Table 7-1, with an optional character
from the second column.  Note that the Functional Variable is based upon
ISA 5.1.

S is the optional Suffix, which can be any short designation appropriate to
represent the specific signal.  Ideally the suffix will be four characters or less.
The Suffix is separated from the Functional Variable via an underscore.

Examples:

MT-G6231 Moisture signal of MT-G6231

FT-S5122.P Pressure signal of differential pressure based flow transmitter FT-
S5122.

FT-S5122.F Flow signal of multivariable transmitter FT-S5122.

FT-S5122.T Temperature signal of multivariable transmitter FT-S5122.

FV-G6821.Z Position of damper FV-G6821.

PDT-G4231.P_H High side pressure of differential pressure transmitter PDT-G4231.

PDT-G4231.P_L Low side pressure of differential pressure transmitter PDT-G4231.

PDT-G4231.PD Differential pressure of differential pressure transmitter PDT-G4231.

TT-M613 TT-M613 temperature signal
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7.8.5 Analog Output Signals

Identification of analog control system software I/O and signal tags, where the source of the signal is
a controller such as a PLC, will be as follows:

E* . Cmd F - S
Controlled
Equipment /
Instrument
Identifier

. Output
Designation

Functional
Variable

- Suffix
(Optional)

Where,

E* is the Controlled Equipment / Instrument Identifier, based upon other parts of
this document.  The Controlled Equipment / Instrument Identifier should be
the ultimate controlled equipment.

Cmd Is the Output Designation, utilized to identify all outputs signals.

F is the Functional Variable, which represents the type of analog signal.  The
Functional Variable shall be based on the first column of Table 7-1, with an
optional character from the second column.  Note that the Functional
Variable is based upon ISA 5.1.

S is the optional Suffix, which can be any short designation appropriate to
represent the specific signal.  Ideally the suffix will be four characters or less.
The Suffix is separated from the Functional Variable via an underscore.

Examples:

FV-M215.CmdZ Valve position command signal.

P-M210.CmdS Pump speed command signal.  Note that the pump is the ultimate
controlled equipment and not the variable speed drive.

BLR-B610.CmdT Boiler temperature command signal.  This would be appropriate
when the boiler has an integral dedicated controller, that is the
destination of this signal.

TC-B610.CmdT Temperature command / setpoint signal to an external temperature
controller TC-B610.

TV-G6822.CmdZ Temperature valve position command signal.

7.8.6 Control System Software Implementation

Where a control system software implementation does not support the use of the “.” character used in
the signal identification, it is recommended to replace the period “.” character with an underscore
(“_”).  For example:

P-G101.Flt  would become P-G101_Flt
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8 COMMUNICATION EQUIPMENT

8.1 Identifier Format

The identification format for communication equipment is as follows.

FFFF - EEEE - P NNN - S
Facility
Code
(Optional)

- Equipment
Functional
Designation

- Process
Area

Equipment
Number

- Suffix
(Optional)

Where,

FFFF is the Facility Code, from Appendix A.  The Facility Code will typically be
implied, and would only be fully written where required.

EEEE is the Equipment Functional Designation, which is comprised of 2 to 4
characters from Section 8.2.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number.  Select numbers consistent with the ranges in
Appendix D.

S is the Suffix, an optional numeric or letter code to distinguish between
multiple pieces of equipment with a common equipment number.  Generally,
numbers are utilized for equipment in series, and letters for equipment in
parallel.

Examples:

NSW-G901 An Ethernet switch located in the G process area.

JBN-G110 A networking junction box associated with pump P-G110.

NJ-G901-1 A networking jack associated with NSW-G901.
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8.2 Functional Designations
Table 8-1 : Communication Equipment Functional Designations

Functional
Designation Description Notes

ANT Antenna
CN Network Cable
JBN Junction Box - Network
MDM Modem
NAP Network Access Point
NFW Network Firewall
NGW Network Gateway
NJ Network Jack
NJT Network Jack – Telephone
NMC Network Media Converter
NP Networking Panel
NPP Networking Patch Panel
NRD Network Radio
NRT Network Router
NSW Network Switch, Ethernet

Notes:

1. Avoid overlap of Communication Equipment Functional Designations with Electrical,
Mechanical, and Automation Functional Designations
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8.3 Network Cables

The identification format for network cables is as follows.

CN - P NNN - S
Cable
Designation - Process Area Equipment Number of

Associated Equipment -
Suffix
(Optional)

Where,

CN is the Cable Designation, which for network cables is comprised of the letters
CN.

P is the Process Area, which is based on Section 2.3.

NNN is the Equipment Number of the associated equipment.  Where the cable
connects two pieces of equipment, identify by the downstream, or serviced
piece of equipment.

S is the Suffix utilized to identify the specific cable associated with the
equipment.  The Suffix is not required if a single cable is associated with the
equipment.  Utilize sequential numbers for cables in series, or for different
purposes, and letters for cables in parallel.  Utilize the letter T to designate tie
connections.

Examples:

CN-G901-1 An uplink network cable for NSW-G901.

CN-M2531 A network cable that connects level transmitter LT-M2531.

CN-M801 A network cable that connects PLC-M801 to NSW-M910.
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Appendix A Facility Codes

Facility Code Facility
0001 - 0099 Unused – Future
0100 - 0109 Wastewater Treatment Facilities
 0101 North End Water Pollution Control Centre (NEWPCC)
 0102 South End Water Pollution Control Centre (SEWPCC)
 0103 West End Water Pollution Control Centre (WEWPCC)
0110 - 0399 Collections Facilities – Lift, Flood Pumping, CSO & Diversion Stations

 0111
DISCONTINUED – Was Perimeter Road Pumping Station.
Utilize WEWPCC Facility Code for the Perimeter Road Pumping Station.

 0112 Alexander Diversion Station
 0113 Armstrong Diversion Station
 0114 Ash Lift and Flood Pumping Stations
 0115 Assiniboine Flood Pumping Station
 0116 Aubrey Lift and Flood Pumping Stations
 0117 Baltimore Lift and Flood Pumping Stations
 0118 Bannatyne Flood Pumping Station
 0119 Barker Lift Station
 0120 Bournais / Mission Gardens Lift Station
 0121 Burrows Lift Station
 0122 Camiel Lift Station
 0123 Chataway Lift and Flood Pumping Station
 0124 Clarence Lift Station
 0125 Clifton Lift and Flood Pumping Stations
 0126 Cloutier Lift Station
 0127 Cockburn Lift and Flood Pumping Station
 0128 Colony Flood Pumping Station and Diversion Chamber
 0129 Spare
 0130 Community Lift Station
 0131 Conway Lift Station
 0132 Cornish - Pumping Station - Flood
 0133 Cornish Lift Station
 0134 Crane Lift Station
 0135 Darcy Lift Station
 0136 Despins Lift and Flood Pumping Stations
 0137 Dublin Lift Station
 0138 Dugald Road Lift Station
 0139 Dumoulin Lift and Flood Pumping Stations
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Facility Code Facility
 0140 Elmhurst Lift Station
 0141 Ferry Road Lift Station
 0142 Galt Flood Pumping Station
 0143 Grandmont Lift Station
 0144 Hart Lift and Flood Pumping Stations
 0145 Hawthorne Lift and Flood Pumping Station
 0146 Heritage Lift Station
 0147 Holland Lift Station
 0148 Jefferson Flood Pumping Station (and Diversion Chamber)
 0149 Jessie Lift and Flood Pumping Stations
 0150 Spare
 0151 Kilkenny Lift Station
 0152 King Edward Lift Station
 0153 Larchdale Lift Station
 0154 Laverendrye - Pumping Station - Flood
 0155 Linden Lift and Flood Pumping Stations
 0156 Louelda Lift Station
 0157 Mager Dr. Lift and Flood Pumping Stations
 0158 Manitoba Lift Station
 0159 Marion Lift and Flood Pumping Stations
 0160 Mayfair Lift and Flood Pumping Stations
 0161 Metcalfe Flood Pumping Station
 0162 Metcalfe Lift Station
 0163 Mission Flood Pumping Station
 0164 Montcalm Lift Station
 0165 Munroe Diversion Chamber
 0166 Newton Flood Pumping Station and Diversion Chamber
 0167 Notre Dame Lift Station
 0168 Oakgrove Lift Station
 0169 Olive Lift Station
 0170 Pandora Lift Station
 0171 Parklane Lift Station
 0172 Parkwood Lift Station
 0173 Polson Flood Pumping Station and Diversion Chamber
 0174 Portsmouth Lift Station
 0175 Pulberry Lift Station
 0176 Future (Was Ravelston Land Drainage Pumping Station  moved to 0447)
 0177 Ridgedale Lift Station
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Facility Code Facility
 0178 Riverbend Lift Station
 0179 Roland Flood Pumping Station
 0180 Ryan Lift Station
 0181 Selkirk Flood Pumping Station (and Diversion Chamber)
 0182 Somerville Lift Station
 0183 Future
 0184 St. Charles Lift Station
 0185 St. Johns Flood Pumping Station (and Diversion Chamber)
 0186 St. Norbert / X-Kaley Flood Pumping Station
 0187 St. Norbert Lift Station
 0188 Strathmillan Diversion Chamber
 0189 Syndicate Lift and Flood Pumping Stations
 0190 Thibault Lift Station
 0191 Trappiste Lift Station
 0192 Tuxedo Lift Station
 0193 Tylehurst Lift Station
 0194 Westwood Lift Station
 0195 Wexford Lift Station
 0196 Willow Lift Station
 0197 Windsor Park Lift Station
 0198 Woodhaven Lift Station
 0199 Assiniboine Park Lift Station
 0200 Canora Flood Pumping Station
 0201 Crescent Drive Lift Station
 0202 Ducharme High Level Site
 0203 Enfield Crescent Lift Station
 0204 Fort Rouge Park Flood Pumping Station
 0205 Irving Place Lift Station
 0206 Kildare & Floodway Flood Pumping Station
 0207 Kildonan Park Lift Station
 0208 Perimeter West Lift Station
 0209 Rainbow Stage Lift Station
 0210 Saskatchewan Lift Station
 0211 University of Manitoba Lift Station
 0212 University of Winnipeg CSO Storage
 0213 Victoria Crescent Lift Station
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Facility Code Facility
0300 – 03xx Land Drainage – Pumping Sites
 0301 Archibald Underpass Station
 0302 Bishop Grandin Underpass Station
 0304 Keewatin Underpass Station
 0305 Kenaston Underpass Station
 0306 Kilkenny & Rice (600 LDS) Pumping Station
 0308 McPhillips Underpass Station
 0309 Metro Route 20 Underpass Station
 0310 Metro Route 90 Underpass Station
 0311 Osborne Underpass Station
 0314 St. James Underpass Station
 0316 Turnbull Drive
0400 - 0599 Land Drainage – Storm Retention Basins

0401 1-1 Weston South of Alexander Ave
0412 2-2 St. James, Off Isbister Street north of Hamilton Avenue
0413 2-3 St. James, Southwest of Lumsden Ave and Lake Ridge Rd
0414 2-4 St. James North of South Lake Drive

0415 2-5 Omand's Creek Industrial, North of Whitfield Ave in Omand's Creek
Industrial Park

0421 3-1 Maples South-east corner of King Edward St and Selkirk Ave
0422 3-2 Maples North-east corner of King Edward St and Burrows Ave
0423 3-3 Maples North of Burrows Avenue at Benbow Road
0424 3-4 Maples North-east corner of Garton Avenue and Belton Street
0425 3-5 Riverbend North-west of Red River Boulevard and Riverstone Rd
0426 3-6 Maples North of Templeton Avenue and west of McPhillips St
0428 3-8 Maples East of Keewatin St and south of Adsum Dr
0429 3-9 Maples Foxwarren Drive west of Ritchie Street
0430 3-10 Amber Trails West of Amber Trail and Ambergate Dr.
0431 3-11 North Inkster Industrial East of Meridian Dr and Inksbrook Dr
0432 3-12 North Inkster Industrial East of Meridian Dr and north of Commercial Ave
0433 3-13 Amber Trails East of Strasbourg Dr and south of Thorn Dr
0434 3-14 Amber Trails West of Massalia Dr.
0442 4-2 East Kildonan Off Gateway Rd north of Springield Rd (Bunn's Creek)
0443 4-3 Transcona Cordite Ditch
0444 4-4 Kilcona Park Northeast Park recreation area (Harbourview Complex)
0445 4-5 Transcona North-west corner of Devonshire Dr and Clouston Dr
0446 4-6 Transcona South-east of Devonshire Dr and Kildonan Meadow Dr
0447 4-7 Transcona Deep Pond south-west Ravelston Ave
0448 4-8 Kilcona Park Northeast corner of Lagimodiere Blvd and Springfield
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Facility Code Facility
0449 4-9 Harbourview South South of McMahon Place off McLellan Drive
0450 4-10 East Kildonan North of Ragsdill between East Spring and West Spring
0451 4-11 Eaglemere South of Eaglemere Drive
0452 4-12 East Elmwood North-west of Lagimodiere Blvd and Callsbeck Ave
0454 4-14 Arrowwood South of Headmaster Row and west of Mitchelson Way

0455 4-15 Harbourview South East of Lagimodiere Blvd and north of Concordia
Ave

0461 5-1 St Boniface Industrial West of Beghin Ave at Paquin Rd
0462 5-2 St Boniface Industrial East of Paquin Rd
0463 5-3 St Boniface Industrial South of Camiel Sys. St, east of Ray Marius Rd
0464   Waterside Estates West of Plessis south of Dugald
0465 5-5 Southdale North-east corner of Lakewood Blvd and Edgewater Dr
0466 5-6 Southdale West of Beaverhill Blvd and north of Edgewater Dr
0467 5-7 Southdale North-west corner of Lakewood Blvd and Beaverhill Blvd
0468 5-8 Southdale South of Edgewater between Sweetwater and Beaverhill
0469 5-9 Southdale East corner of Shamrock Dr and Newcroft Rd
0470 5-10 Southdale South of Willowlake Cr at Willow Point Rd
0471 5-11 North St Vital North of Bishop Grandin at Kearney St
0472 5-12 North St Vital North of Bishop Grandin at Glen Meadow Street
0473 5-13 North St Vital North of Bishiop Grandin at River Rd
0475 5-15 Island Lakes South of Island Shore Blvd
0476 5-16 St Vital South-west of Burland and Healy Cr
0477 5-17 St Vital South-east of Burland and Westbourne Cr
0478 5-18 St Vital East of Dakota St and south of John Forsythe Ave
0479 5-19 Island Lakes South of Island Lakes Drive
0480 5-20 Island Lakes Northwesr of Island Lakes Dr of Blvd de la seigneurie
0481 5-21 Southland Park East and North of Royal Mint Dr
0482 5-22 Royalwood South-west corner of Shorehill Drive and Aubin Drive
0483 5-23 South Transcona North-west of St. Boniface Rd and Murdock Rd
0484 5-24 Royalwood Along Westwater Dr
0485 5-25 Royalwood East of Shorehill Dr and Bridgetown Dr
0488 5-28 Sage Creek North of Warde east of Lagimodiere
0489 5-29 Sage Creek West of Des Hivernants Blvd. north of Woodsage Cr.
0490 5-30 Sage Creek North of Tallgrss Cres. east of  Des Hivernants Blvd.

0491 5-31 Sage Creek East of hydro ROW , north of Red Lily Rd. South of Blue
Sun Dr.

0492 5-32 Sage Creek North of Warde, west of Blue Sun Dr.and east of Red Lily
Rd.

0493 5-33 Sage Creek East of Lagimodier Blvd. west of Burning Glass Rd.
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Facility Code Facility

0494 5-34 Sage Creek North of David Friesen Rd.between Des Hivernants Blvd
and Burning Glass Rd.

0495 5-35 Sage Creek East of Des Hivernants Blvd and west of Hydro ROW
0496   Sage Creek Lake 9- West of Wild Iris Wk & North of Prarie Smoke Dr.
0497   Sage Creek Lake 10- East of Wild Iris Wk & South of Vireo Ln.

0498   Sage Creek Lake 12-South of Warde Av. & East of Robert Bockstael
Dr.

0511 6-1 Assiniboine Forest Assiniboine Forest Grant and Chalfont
0514 6-4 West Fort Garry Business Lot 16 Drain west of Waverley
0515 6-5 Fort Garry Industrial Ditch along Bishop Grandin

0516 6-6 Waverley Heights North of Chancellor between Swan Lake and
Lake Grove

0517 6-7 Waverley Heights Along Lake Lindero Rd
0518 6-8 Waverley Heights South of Markham Rd at Forest Lake Dr
0519 6-9 Waverley Heights North of Markham Rd west of Forest Lake Dr
0520 6-10 Fort Richmond North of Dalhousie Dr and east of Pembina Hwy
0521 6-11 Fort Richmond South of Dalhousie Dr and east of Pembina Hwy
0522 6-12 St Norbert North of Grandmont Blvd and west of Nolin Ave
0523 6-13 St Norbert South of Grandmont Blvd and west of Delorme Bay

0524 6-14 West Fort Garry Business East of Kenaston Blvd and south of
Scurfield Blvd

0525 6-15 Lindenwoods West of Shorecrest Dr
0526 6-16 Richmond West Point West Dr
0527 6-17 Whyte Ridge South-west of Scurfield Blvd and Columbia Dr
0528 6-18 Lindenwoods North of Shoreline Dr and south of Queens Park Cr
0529 6-19  Tuxedo West South of West Taylor Dr and west of Dumbarton Blvd
0530 6-20 Whyte Ridge West of Scurfield Dr and south of Vanderbilt Dr
0531 6-21 St Norbert South of Bellemer Dr (Grandmont Park)
0532 6-22 Lindenwoods North of Wilkes Ave and west of Waverly St
0533 6-23 Tuxedo Industrial West of Kenaston Blvd
0534 6-24 Lindenwoods East of Lindenwoods Drive W
0535 6-25 Linden Ridge East of Dovercourt Drive
0539 6-29 Fairfield Park South of Lee Blvd and west of Raphael St

0542 6-32 Waverley West (South Pointe) WW Lake #1, west of Autumn View and
east of Cypress Ridge Rd

0543 6-33 Waverley West (South Pointe) WW Lake #2, west of York Valley &
north of Kirkbridge Dr.

0544 6-34 Waverley West (South Pointe) WW Lake #3, south of Kirkbridge Dr and
west of Waterstone
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Facility Code Facility

0545 6-35 Waverley West (South Pointe) WW Lake #4, south of Northern Lights
Dr & north of Turnstone

0546 6-36 Waverley West (Bridgewater Forerst) WW Lake #1, south of
Bridgeland Dr and east of Prominence Pt

0547 6-37 Waverley West (Bridgewater Forerst) WW Lake #2, west of Highland
Creek Rd and north of Hunterbrook Rd

0548 6-38 Waverley West (Bridgewater Forerst) WW Lake #3, west of Park
Valley Rd and south of North Town Rd

0550 6-40 Waverley West (South Pointe) WW Lake #5, west of Waverly & east of
Stan Baile Dr.

0551  Bridewood Estates East of Edward Schreyer opposite Condordia
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Facility Code Facility
0600 - 0799 Water System Facilities
 0600 Shoal Lake Intake Facility
 0601 Water Treatment Plant

 0620 DISCONTINUED (was Deacon Booster Pumping Station, now part of the Water
Treatment Plant)

 0630 MacLean Water Pumping Station
 0640 McPhillips Water Pumping Station, Control Centre, and Collections Building
 0650 Hurst Water Pumping Station
 0660 Taché Booster Pumping Station
 0701 General Shoal Lake Aqueduct & GWWD
 0702 St. Boniface Shops
 0703 M17.05 Boathouse
 0704 M22.53 RTU
 0705 M29.76 RTU
 0706 M34.40 RTU
 0707 Ross (Yard and Backbone Repeater)
 0708 M39.39 Boathouse
 0709 M42.05 Boathouse
 0710 M56.71 RTU
 0711 Hadashville (Yard and Backbone Repeater)
 0712 M64.08 Boathouse
 0713 M69.51 RTU
 0714 M73.63 Boathouse
 0715 M77.63 Boathouse
 0716 East Braintree
 0717 M82.06 Boathouse
 0718 M82.44 Backbone Repeater
 0719 M83.02 Boathouse
 0720 M88.64 RTU
 0721 M93.69 RTU
 0722 M96.69 Boathouse

 0751 Branch 1 Aqueduct
 0752 Branch 2 Aqueduct
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Facility Code Facility
 0801 Standpipe Water Service – 1539 Waverly Street

 0802
Standpipe Water Service – Portage Avenue at Perimeter Highway
(McCarthy St. and Oxbow Bend Rd.)

 0812 Pressure Monitoring Location – Gateway Rd and Springfield Rd
 0814 Pressure Monitoring Location – Inkster Blvd and Brookside Blvd
 0816 Pressure Monitoring Location – John Black Ave and Main St
 0818 Pressure Monitoring Location – Lagimodiere Blvd at Offtake to Smuggler’s Cove
 0820 Pressure Monitoring Location – Paddington Rd and Charing Cross Cres
 0822 Pressure Monitoring Location – Pembina Hwy and Chancellor Matheson Rd
 0824 Pressure Monitoring Location – Plessis Rd and Devonshire Dr
 0826 Pressure Monitoring Location – Redonda St and Kildare Ave
 0828 Pressure Monitoring Location – Redonda St and Kildare Ave
 0830 Pressure Monitoring Location – Rue Des Trappistes and Villeneuve Blvd
 0832 Pressure Monitoring Location – Sargent Ave and St. James St
0900 - 0999 Unused - Future
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Appendix B Facility Process Area Codes

Process Area Codes – Shoal Lake Intake Facility

Process
Area Description

A General or process area is not applicable
C Chlorine Area
D Dechlorination Building
E Engine Shed
H Electrical Shed
G Gatehouse

P
Pumphouse
(including Electrical & Control Room)

R Residences
S Staff Houses

Process Area Codes – Shoal Lake Aqueduct

Process
Area Description

A Aqueduct and Related Small Facilities including
Boathouses and RTU Sites

R GWWD Railway
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Process Area Codes – Water Treatment Plant

Process
Area Description

A Administration
B Main Treatment Plant Building

C Chemical Feed Systems (Polymer, SBS,
Hydrogen Peroxide)

D
Deacon Booster Pumping Station
(includes Ultraviolet Light Disinfection)

E Electrical Substation
F Filtration
G Standby Power Generation
H Plant Utilities
I Inlet Works and Raw Water Pumping
J Hypochlorite Generation and Feed Building
K Enclosed Bridge

L Dewatering Cells (Freeze Thaw Pond) /
Forcemain

M
General Plant Services / Miscellaneous
(incl. Fire Pump Room and Electrical Room)

N Aqueduct Bridges
O Ozone
P Flocculation and DAF
R Residuals Handling
S Bulk Chemical Storage and Feed Building
T Treatment Water Storage (Clearwell)
U Future

V Civil Maintenance and Aqueduct Storage
Building

W Future
X Pilot Plant
Y Yard Piping and Valve Chamber
Z Deacon Chemical Feed Building

Note: The current application of process areas does not meet the intent of this standard, in that it is
not based upon a physical location.  For example, the H process area is for all plant utilities
across the entire building.
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Process Area Codes – Regional Water Pumping Stations

Process
Area Description

A General or process area is not applicable
B Collections Building  (McPhillips only)
C Chlorine Building / Area
M Main Pumping Station Building
R Reservoir
S Control Centre Building (McPhillips Only)
Y Yard Piping and Valve Chambers

Process Area Codes – Wastewater Collections

Process
Area Description

A General or process area is not applicable
F Flood Pumping Stations
L Wastewater Lift Stations
S Sewer
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Process Area Codes – Land Drainage

Process
Area Description

A General or process area is not applicable
B Storm Retention Basin (SRB)
L Pumping Station
U Underpass Pumping Station
W Deep Well Pump

Process Area Codes – NEWPCC

Process
Area Description

A General or process area is not applicable
B Boilers
C Centrate Treatment
D Digesters
F Phosphorous Removal Facility
G Pre-Aeration and Grit Removal

H
HOLD – Potentially reserve for Headworks
process area.  Decision to be made under the
sewage treatment upgrade program.

M Main Building
P Primary Clarifiers
R Oxygen Reactors
S Secondary Clarifiers
U UV Disinfection Facility
W Sludge Dewatering
X Leachate Receiving Facility
Y Hauled Wastewater Receiving Facility
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Process Area Codes – SEWPCC

Process
Area Description

A General or process area is not applicable

B Service Building, Boilers, Chemical Storage
Building

G Pump & Screen Building, Grit Building, Standby
Generator Building

H
HOLD – Potentially reserve for Headworks
process area.  Decision to be made under the
sewage treatment upgrade program.

M Administration Building and Septage Facility
P Primary Clarifiers
R Oxygen Reactors
S Secondary Clarifiers
U UV Disinfection Facility (See Note 1)

Y
HOLD – Possible use for Yard.  Decision to be
made under the sewage treatment upgrade
program.

Z UV Disinfection Facility (Historical, See Note 1)

Notes:

1. Most of the existing equipment within the SEWPCC UV Disinfection facility is identified with
the Z process area.  It is desired that all new work and modifications in this facility utilize the
U process letter.
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Process Area Codes – WEWPCC

Process
Area Description

A General or process area is not applicable
F Primary Sludge Fermenters
H Headworks
L General and Site Works
M Perimeter Road Pumping Station
P Primary Clarifiers
S Secondary Clarifiers and BioReactors
T DAF (Dissolved Air Flotation) Thickeners

U
Utility Building
HOLD – Possible re-allocation for future UV
Disenfection

V
HOLD – Possible re-allocation as the Utility
Building.
(See Note 1)

Y
HOLD – Possible use for Yard.  Decision to be
made under the sewage treatment upgrade
program.

Notes:

1. Some equipment in the WEWPCC Utility Building has already been re-identified as V.

Process Area Codes – Solid Waste

Process
Area Description

A General or process area is not applicable
B Biosolids and LYW Composting
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Appendix C Master Equipment Functional Designations

Functional
Designation

Description Type Notes

AD Air Dryer Mechanical
ACP Access Control Panel Security
ADP Automation Device Panel Automation
AF Aeration Fan Mechanical
AG Agitator Mechanical
AHU Air Handling Unit Mechanical Includes Make-Up Air Units
ANT Antenna Communication
ATS Automatic Transfer Switch Electrical
B Blower Mechanical
BAT Battery Electrical
BC Battery Charger Electrical
BD Balance Damper Mechanical See Section 4.3.
BFP Back Flow Preventer Mechanical
BLR Boiler Mechanical
BS Bar Screen Mechanical
BUS Busway Electrical
C Cable (Power) Electrical
CA Cable (Automation) Automation
CAL Calibration Column Mechanical
CAP Capacitor Electrical Typically individual unit. See

PFC.
CB Circuit Breaker Electrical Includes air, vacuum, SF6, and

moulded case circuit breakers
CBUS Cable Bus Electrical
CC Cooling Coil Mechanical
CDR Condensor Mechanical
CE Centrifuge Mechanical
CHLR Chiller Mechanical
CM Clarifier Mechanism Mechanical
CMP Compressor Mechanical
CN Network Cable Communication
CNV Conveyor Mechanical Includes skimmers
CON Contactor Electrical
CP Control Panel Electrical
CP Control Panel Automation
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Functional
Designation

Description Type Notes

CPR Cathodic Protection Rectifier Electrical
CRN Crane Mechanical
CS Computer Server Automation
CSTE Customer Service

Termination Equipment
Electrical

CT Cooling Tower Mechanical
CU Condensing Unit Mechanical
CV Check Valve Mechanical
CW Computer Workstation -

General
Automation

CWD Computer Workstation -
Development

Automation

CWO Computer Workstation -
Operator

Automation

DCS Distributed Control System Automation
DP Distribution Panel Electrical
DS Disconnect Switch (non-

fusible)
Electrical

EF Exhaust Fan Mechanical
ELB Emergency Lighting Battery

Pack
Electrical May have integrated lights.

F Fan - General Mechanical
FA Flame Arrestor Mechanical
FAAP Fire Alarm Annnunciator

Panel
Electrical

FACP Fire Alarm Control Panel Electrical
FAS Fire Alarm System Electrical
FC Fan Coil Mechanical
FD Fire Damper Mechanical Utilize same equipment number

as air handler.
FDP Field Device Panel Automation
FDR Feeder Mechanical Examples: screw feeder,

chlorinator, glycol make-up unit
FDS Fusible Disconnect Switch Electrical
FEX Fire Extinguisher Mechanical
FG Flap Gate Mechanical
FIL Filter Mechanical
FU Fuse Electrical
GDC Gas Detection Controller Automation
GEN Generator Electrical



Identification Standard
Revision: 00 Page 112 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

Functional
Designation

Description Type Notes

GR Grille – General Mechanical See Section 4.3.
GRD Grille – Diffuser Mechanical See Section 4.3.
HC Heating Coil Mechanical
HCC Heater Coil Controller Electrical Includes SCR and contactor

based controllers.
HCE Heating Coil, Electric Mechanical Duct based
HE Heat Exchanger Mechanical
HF Harmonic Filter Electrical
HMI Standalone Human Machine

Interface (HMI) Terminal
Automation

HO Hoist Mechanical
HOP Hopper Mechanical
HP Heat Pump Mechanical
HRC Heat Recovery Coil Mechanical
HTR Heater Mechanical General heaters, radiant,

convectors, etc.
HUM Humidifier Mechanical
HV Hand/Manual Valve Mechanical See Section 5.2
INJ Injector Mechanical
JB Junction Box Electrical
JBA Junction Box (Automation) Automation
JBN Junction Box - Network Communication
K Interlocking Key (Kirk Key) Electrical
LC Lighting Contactor Electrical
LCP Local Control Panel Automation
LDB Load Bank Electrical
MCC Motor Control Centre Electrical
MCP Motor Circuit Protector Electrical
MCS Moulded Case Switch Electrical
MDM Modem Communication
MMS Manual Motor Starter Electrical
MS Motor Starter Electrical
MSP Motor Starter Panel Electrical
MTR Motor Electrical
MTS Manual Transfer Switch Electrical
MXR Mixer Mechanical
NAP Network Access Point

(Wireless)
Communication

NFW Network Firewall Communication
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Functional
Designation

Description Type Notes

NGR Neutral Grounding Resistor Electrical
NGW Network Gateway Communication
NJ Network Jack Communication
NJT Network Jack - Telephone Communication
NMC Network Media Converter Communication
NP Networking Panel Communication
NRA Network Radio Communication
NRT Network Router Communication
NSW Network Switch, Ethernet Communication
OD Overhead Door Mechanical
P Pump Mechanical
PB Pull Box Electrical
PFC Power Factor Correction Unit Electrical Bank of capacitors.  May

contain reactors.
PLC Programmable Logic

Controller
Automation

PM Power Meter Electrical
PNL Panelboard Electrical
PRN Printer Automation
PS Power Supply Electrical 24VDC power supply
PSP Power Supply Panel Electrical Panel containing 24VDC power

supplies, fire alarm booster
power supply

R Reactor (various processes) Mechanical
RCPT Receptacle Electrical
RCTR Reactor Electrical
RES Reservoir Mechanical Large water containment

structure.
RIO Remote I/O Automation
RTU Remote Terminal Unit Automation
S Skid Package Mechanical
SA Sampler Mechanical
SCBR Scrubber Mechanical
SCP Security Control Panel Security
SCR Silicon Controlled Rectifier Electrical
SF Supply Fan Mechanical
SGR Switchgear Electrical
SL Stop Logs Mechanical
SLG Sluice Gate Mechanical
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Functional
Designation

Description Type Notes

SPL Splitter Electrical
SS Soft Starter Electrical
STR Strainer Mechanical See Section 5.2
SVM Security Video Monitor Security
SVR Security Video Recorder Security
SW Switch Electrical
TBC Travelling Bridge Collector Mechanical
TK Tank Mechanical
TU Terminal Unit Mechanical Includes CAV/VAV/Dual Duct

boxes.  Dampers to be identified
as per Section 7.1 –
Instrumentation.

TVSS Transient Voltage Surge
Suppressor

Electrical

U Miscellaneous Equipment
Not In List

Mechanical Example: Water Softener

UH Unit Heater Mechanical
UPS Uninterruptible Power Supply Electrical
UVR Ultra-Violet (UV) Reactor Mechanical
V Vessel, Pressure Vessel Mechanical e.g. air receiver, glycol

expansion tank
VFD Variable Frequency Drive Electrical
W Weir Mechanical
WGB Waste Gas Burner Mechanical
XFMR Transformer Electrical
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Appendix D Equipment Number Ranges

Equipment Number Ranges – Shoal Lake Intake Facility

Process Area Range Description
All Process Areas 001 - 049 Major Pumping

050 - 099  Future
100 – 499 Process Equipment

500 – 599 Misc Building Equipment – Air Compressors,
Sump Pumps, etc.

600 - 699 HVAC Equipment
700 - 799 Electrical Equipment
800 – 899 Automation Equipment
900 – 999 Misc, including communication and security

Equipment Number Ranges – Shoal Lake Aqueduct

Process Area Range Description
All Process Areas TBD Needs to be developed.



Identification Standard
Revision: 00 Page 116 of 120

Document Code: 510276-0000-40ER-0002

M:\510276\4ENG\40ENG\ER - Eng Reports\510276-0000-40ER-0002.docx

Equipment Number Ranges – Water Treatment Plant

Process Area Range Description
C – Chemical Feed 001 - 099 Process – Polymer

100 – 899 Process – Future
700-799 Electrical Equipment

800 – 999 Chemical Systems
900 – 949 Chemical Systems – Hydrogen Peroxide
950 – 979 Chemical Systems – Sodium Bisulphite

D - Deacon Booster Pumping
Station

001 - 049 Major Pumping
050 - 099 Future
100 - 499 Process Equipment

500 – 599 Misc Building Equipment – Air Compressors,
Sump Pumps, etc.

600 – 699 HVAC
700-799 Electrical Equipment
800-899 Automation Equipment

900 – 999 Misc, including communication and security
F - Filtration 001 – 999 Process
H – Plant Utilities 001 - 099 HVAC

100 - 199 Fire Pumps
200 - 299 Auxiliary Building HVAC
300 - 399 Building Safety and Security
400 - 499 Process Pumps
500 - 599 Sanitary Sumps
600 - 699 Electrical Distribution
700 - 799 Potable Water
800 - 899 Unallocated
900 - 950 Emergency Generator
951 - 999 Electrical Substation

I – Inlet and Raw Water 001 - 999 Process
J – On-Site Hypochlorite
Generation 001 - 999 Process

L – Freeze Thaw Pond 001 - 999 Process
O - Ozone 001 - 999 Process
P – Flocculation and DAF 001 - 999 Process
R – Residuals Handling 001 - 999 Process
S – Bulk Chemical Storage 001 - 999 Process
T – Treated Water Storage and
Handling (Clearwell) 001 - 999 Process

U – Ultraviolet Light Disinfection 001 - 999 Process
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Process Area Range Description
Y – Yard Piping and Valve
Chambers

001 - 099 Surge Towers
100 - 199 Yard Piping
200 - 299 Yard Lighting

Z – Deacon Chemical Feed
Building 001 – 099 Process Equipment

100 - 199 Chemical Systems – Hydrofluosilicic Acid
200 - 299 Chemical Systems – Phosphoric Acid
300 - 499 Process Equipment

500 - 599 Misc Building Equipment – Air Compressors,
Sump Pumps, etc.

600 - 699 HVAC
700 - 799 Electrical Equipment
800 - 899 Automation Equipment
900 - 999 Misc, including communication and security

Note: The above WTP process ranges are largely based upon existing designations.  In the event
of future significant upgrades, some realignment may be required to fully align with this
standard.

Equipment Number Ranges – Regional Water Pumping Stations

Process Area Range Description
All Process Areas 001 - 049 Major Pumping

050 - 099  Future
100 – 499 Process Equipment

500 – 599 Misc Building Equipment – Air Compressors,
Sump Pumps, etc.

600 - 699 HVAC Equipment
700 - 799 Electrical Equipment
800 – 899 Automation Equipment
900 – 999 Misc, including communication and security
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Equipment Number Ranges – Collections Facilities

Process Area Range Description
L – Wastewater Lift Stations or
F – Flood Pumping Station or
U – Underpass Pumping
Station

01 – 49 Reserved for Process Equipment
01 - 09  Pumps
10 – 19  Wet Well / Intake Equipment
20 - 39  Misc Process
40 - 49  Discharge / Forcemain

50 - 59 Misc Building Equipment – Air Compressors,
Backflow Preventer, etc.

60 - 69 HVAC Equipment
70 - 79 Electrical Equipment
80 – 89 Automation Equipment
90 - 99 Misc, including communication and security

S – Sewer 01 – 79 Sewer – Misc.
80 - 89 Sewer – Before Outfall
90 - 99 Sewer - Outfall

Note: The Collections facilities utilize two digit equipment numbers due to the limited amount of
equipment located within each facility.  Instrumentation loop numbers within Collections
facilities have three digits.

Equipment Number Ranges – Wastewater Treatment Facilities

Process Area Range Description
All Process Areas 001 - 099 Major Process Equipment

100 – 499 Process Equipment

500 – 599 Misc Building Equipment – Air Compressors,
Backflow Preventer, etc.

600 - 699 HVAC Equipment
700 - 799 Electrical Equipment
800 – 899 Automation Equipment
900 – 999 Misc, including communication and security
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Appendix E Sample Drawings

The following process and instrumentation diagram drawings were created as sample drawings.

South End Water Pollution Control Centre
City Drawing
Number

Sh
ee

t Rev Project / Area TITLE

1-0102A-SK01 001 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND AND
DETAILS

1-0102A-SK01 002 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND AND
DETAILS

1-0102A-SK01 003 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND AND
DETAILS

1-0102S-SK02 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, CLARIFIER 1,
PROPOSED IDENTIFICATION

1-0102S-SK03 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, CLARIFIER 2,
PROPOSED IDENTIFICATION

1-0102S-SK04 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, CLARIFIER 3,
PROPOSED IDENTIFICATION

1-0102S-SK05 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, SECONDARY
CLARIFIER EFFLUENT & SAMPLE SYSTEM, PROPOSED
IDENTIFICATION

1-0102S-SK06 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, RETRUN ACTIVATED
SLUDGE PUMP P-S101, PROPOSED IDENTIFICATION

1-0102S-SK07 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, REPURN ACTIVATED
SLUDGE PUMPS P-S102 & P-S103, PROPOSED IDENTIFICATION

1-0102S-SK08 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, REPURN ACTIVATED
SLUDGE PUMPS P-S108 & P-S109, PROPOSED IDENTIFICATION

1-0102S-SK09 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, RAS HEADER,
PROPOSED IDENTIFICATION

1-0102S-SK10 001 00 SECONDARY
CLARIFIERS

PROCESS & INSTRUMENTATION DIAGRAM, WASTE ACTIVATED
SLUDGE PUMPS P-S202 & P-S203, PROPOSED IDENTIFICATION

Marion Wastewater Pumping Station
City Drawing
Number

Sh
ee

t Rev Project / Area TITLE

1-0159L-SK01 001 00 PROCESS & INSTRUMENTATION DIAGRAM, WASTEWATER
PUMPING

1-0159L-SK02 001 00 PROCESS & INSTRUMENTATION DIAGRAM, VENTILATION

MacLean Water Pumping Station
City Drawing
Number

Sh
ee

t Rev Project / Area TITLE

1-0630A-SK01 001 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND & DETAILS

1-0630A-SK01 002 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND & DETAILS

1-0630A-SK01 003 00  PROCESS & INSTRUMENTATION DIAGRAM, LEGEND & DETAILS

1-0630C-SK01 001 00  PROCESS & INSTRUMENTATION DIAGRAM, CHLORINE
CYLINDER SHUTOFF VALVES

1-0630C-SK02 001 00  PROCESS & INSTRUMENTATION DIAGRAM, CHLORINATION
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City Drawing
Number

Sh
ee

t Rev Project / Area TITLE

SYSTEM

1-0630M-SK02 001 00  PROCESS & INSTRUMENTATION DIAGRAM, SUCTION HEADER

1-0630M-SK03 001 00  PROCESS & INSTRUMENTATION DIAGRAM, PUMP P-M021

1-0630M-SK04 001 00  PROCESS & INSTRUMENTATION DIAGRAM, PUMP P-M022

1-0630M-SK05 001 00  PROCESS & INSTRUMENTATION DIAGRAM, PUMP P-M023

1-0630M-SK07 001 00  PROCESS & INSTRUMENTATION DIAGRAM, PUMP P-M025

1-0630M-SK08 001 00  PROCESS & INSTRUMENTATION DIAGRAM, PUMP P-M026

1-0630M-SK09 001 00  PROCESS & INSTRUMENTATION DIAGRAM, DISCHARGE
HEADER

1-0630M-SK10 001 00  PROCESS & INSTRUMENTATION DIAGRAM, COMPRESSED AIR
SYSTEM

1-0630M-SK11 001 00  PROCESS & INSTRUMENTATION DIAGRAM, GEN-M751 & GEN-
M752

1-0630M-SK12 001 00  PROCESS & INSTRUMENTATION DIAGRAM, MISCELLANEOUS

1-0630R-SK01 001 00  PROCESS & INSTRUMENTATION DIAGRAM, RESERVOIR FILL
VALVES

1-0630R-SK02 001 00  PROCESS & INSTRUMENTATION DIAGRAM, RESERVOIR CELLS

1-0630Y-SK01 001 00  PROCESS & INSTRUMENTATION DIAGRAM, DISCHARGE TO
FEEDERMAINS


