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1. INTRODUCTION 

1.1 General - Purpose of Document 

The purpose of this standard is to: 

 Identify the requirements, responsibilities and activities in the initiation, production, 
revision, review, approval and/or acceptance, registration, distribution and filing of 
Engineering Drawings by Ontario Power Generation Renewable Generation & Power 
Marketing (OPG RGPM) personnel. 

 Ensure engineering drawings are prepared, reviewed, approved/accepted, registered, 
issued and filed in a consistent manner. 

This standard pertains to all engineering drawings, including the handling of and processing of 

Contractor and Manufacturer submitted drawings. 

The management of drawings and associated drawing files is determined by OPG Engineering 

& Technical Services (ETS) procedures and associated Plant Operations procedures.  The 

procedures cover the entire lifecycle of a drawing: 

 ENG-STD-004 Drawing Presentation Standard and Practices. 

 ENG-PRC-051 Drawing Management and Services. 

 ENG-MAN-015 Contractor-Submitted Drawing Requirements. 

 ENG-STD-003 Units of Measurements for Imperial – Unit Sites. 

For the purposes of this document, persons preparing drawings will be referred to as a 

Draftsperson.  While their actual job title will be different, they will be performing duties generally 

associated with the role of a Draftsperson. 

1.2 Drafting Objectives 

Following are the drafting objectives: 

(1) To produce new or revised drawings and other media for engineering design in an 
acceptable quality and in such quantities as the scheduled work load demands. 

(2) To produce all official drawings in electronic format. 

(3) To establish and utilize uniform and economical drawing practices. 

(4) To maintain identification and numbering systems for effective filing, referencing and 
retrieval of drawing information. 

(5) To use presentation methods and techniques such as models, isometric view, photos, 
overlays, schematics and standard symbols to improve understanding of drawings. 
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(6) To incorporate new developments, techniques and reproduction processes where 
advantageous. 

(7) To utilize standardized design practices to ensure clear, concise and consistent 
technical presentation of all drawings. 

(8) To ensure design and data are depicted accurately. 

(9) To issue completed work and information to meet established schedules. 

(10) To preserve existing presentation when revising drawings, unless the revisions are so 
extensive the preparation of a new drawing to current practices is justified. 

(11) To utilize and adhere to all legal authorities, statutes, regulations and practices. 

(12) To maintain this standard by participating in its on-going development and 
maintenance. 

2. DOCUMENT MANAGEMENT 

2.1 Drawing Submittals 

This section describes the requirement for producing a hard copy and an electronic copy of 

drawings for drawing management. 

2.1.1 Hard Copy 

Hard copy drawings are to be plotted, full size at the correct scale, black and white on 20-lb 

bond paper or approved equal.  It is used for the purposes of obtaining drawing approval 

signatures/initials and creating the official corporate record, i.e. pdf of the drawing. 

2.1.2 Electronic Copy 

AutoCAD files are to be named in accordance with Section 3.3.2 Electronic File Naming and 

Numbering Convention. 

Electronic copies (.pdf, .dwg, .mil, .tiff, .docx, .xlsx, etc.) are submitted to Records, together with 

the hard copy, for registration and archiving purposes. 

2.2 Revision of Drawings 

After a drawing has been approved, issued and distributed, it may be necessary to make 

changes to the original or subsequent issue.  This section sets out the rules and principles to be 

used in such work. 

When revising drawings, existing presentation will continue unless the revisions are so 

extensive, the preparation of a new drawing to current practices is justified. 
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The revised AutoCAD drawing file(s) shall include electronic initials and dates in the previous 

issue blocks. 

2.2.1 Conditions for Revision 

Following are the conditions for revision: 

(1) The need to add, delete, alter or correct any approved issued drawing information 
including related to Engineering Change. 

(2) When the purpose of issue changes, such as ‘ISSUED FOR TENDERING’ changed to 
‘ISSUED FOR CONSTRUCTION. 

(3) Any modification or addition by OPG RGPM to a Manufacturer’s drawing, whether or 
not general issue is intended. 

(4) Drawings identified as Obsolete or Superseded. 

2.2.2 Principles of Revision 

The conditions of revision may require use of the principles outlined below: 

(1) Before revision work commences, the general condition of each drawing file should be 
examined.  The purpose is to judge the suitability of the drawing for further work or 
replacement. 

(2) In most instances, an unwanted portion of the drawing will be deleted.  However, when 
warranted, an alternative to deletion is hatching over the unwanted portion and marking 
it as ‘SUPERSEDED’ or 'ABANDONED, ’NOT REQUIRED', etc. 

(3) The revision 'particulars' must suit the following intentions: 

 Be brief, descriptive and accurate. 

 Inform the user of new requirements and/or extent of changes made.  With the 
use of 'revision arrows', the particulars may be quite short in description. 

 Assist the user in comparing the revision with previous issues of the drawing. 

 Inform the user of the source of the request to revise the drawing, such as 
engineering change request, as-built conditions, field-marked prints, client 
request no., etc. 

(4) Sample of revision particulars: 

‘ISSUED FOR CONSTRUCTION’ 

‘ISSUED TO ACCOMPANY SPECIFICATION…’ 

‘REVISED TO AGREE WITH FMP…’ 

‘ADDED OPG TITLE, NOTES AND REFERENCE DWGS’ 

(5) Revision arrows in the following form, found in the OPG RGPM AutoCAD menu as a 
standard drawing symbol, permit highlighting of drawing changes: 
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They are to be placed adjacent to the appropriate views, notes or tables.  Use good 
judgement in determining that the number of such arrows does not become excessive 
and confusing. 

(6) Any arrows of the immediate past revisions may be left on the drawing if the record of 
previous changes is required, such as incomplete work.  Otherwise, all revision arrows 
related to previous revisions are to be removed. 

(7) During revision work, the Draftsperson and/or Engineer have the obligation to 
recognize the need to alter other drawings, bills of material, cable/valve list, etc.  
Through job knowledge and inter-group coordination, it may be realized all affected 
drawings have not been specified.  When the Draftsperson identifies this need, he/she 
will advise/consult with the Engineer and arrange for other affected drawings to be 
revised. 

(8) In some cases, it may be necessary to highlight revisions by ‘clouding’. 

(9) Care should be taken on revising drawings that have the seal of a Professional 
Engineer to ensure the seal is not carried forward onto the next revision (i.e. the seal is 
to be removed). 

2.2.3 Drawing Holds 

A 'hold' is placed on an area of a drawing that is incomplete or where the information is not 

confirmed when the drawing must be issued.  The 'hold' shall be made as follows: 

(1) Outline the area with ‘clouded type’ lines on the drawing and add the word 'HOLD' 
within the outline. 

(2) Add a revision arrow to the drawing, as in Section 2.2.3, and a note 'HOLD ADDED' to 
the revision column. 

When the 'HOLD' is removed: 

(1) Erase the outline of the area and the word 'HOLD' from the drawing. 

(2) Add a new revision arrow symbol, as outlined in Section 2.2.3 and a note 'HOLD 
REMOVED' to the revision column. 

(3) Re-issue the drawing at the next revision number. 

R08 OR
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2.2.4 Obsolete and Superseded Drawings 

2.2.4.1 Obsolete Drawings 

An obsolete drawing is a registered drawing which is no longer required.  An obsolete drawing 

number must never be re-used, (i.e. the equipment/system the drawing represents is now 

obsolete and has been permanently removed from service). 

The decision to make a registered drawing obsolete shall be agreed upon by the responsible 

Engineer and the Draftsperson. 

The procedure of making a drawing obsolete shall be treated as a regular drawing revision with 

appropriate changes made to the revision number, application of `OBSOLETE’ stamp and 

pertinent notes in the revision column of the drawing. 

 

2.2.4.2 Superseded Drawings 

A superseded drawing is a registered drawing that is being replaced by a new drawing and 

drawing number.  A superseded drawing number must never be re-used. 

The procedure of superseding a drawing shall be treated as a regular drawing revision to the old 

drawing with appropriate changes made to the revision number, application of `SUPERSEDE’ 

stamp and pertinent notes in the revision column of the superseded drawing. 
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2.2.5 Revised and Redrawn Drawings 

A revised and redrawn drawing is an old drawing which is being replaced by a new drawing with 

the same drawing number. 

The new drawing shall have the next subsequent revision number with a note in the revision 

column, (i.e. R08 REVISED AND REDRAWN). 

2.2.6 Drawing Number Change 

A drawing should be superseded when the drawing number is changed, as in Section 2.2.4.2. 

2.3 Drawing Presentation Standard and Practices Revision Procedure 

There will be a review committee consisting of a representative from each Plant Operations 

office, and as chairperson, the Senior Technical Officer - Drafting, OPG RGPM ETS or 

delegate.  The representatives on the review committee, if possible, should have expertise in 

the three primary engineering disciplines. 

Proposals to revise the document will be submitted to: 

(1) The representatives of the Draftsperson(s) in the Plant Operations affected by the 
change. 

(2) The Senior Technical Officer - Drafting, RGPM ETS for changes to the GENERAL and 
REQUIREMENTS COMMON TO ALL DISCIPLINES. 

The proposed changes are to be reviewed by (1) and (2) and if found acceptable, circulated to 

all Plant Operations for comments.  Comments are to be returned to the Senior Technical 

Officer - Drafting, or delegate. 

For change proposals acceptable to all Plant Operations, the Senior Technical Officer - Drafting 

or delegate will issue instructions to implement the change, revise this document, OPG RGPM 

AutoCAD Standards and the AutoCAD menu, if required. 

3. REQUIREMENTS COMMON TO ALL DISCIPLINES 

3.1 Drawing Presentation - General 

This standard shall be considered in all drafting assignments and is to be applied to the full 

extent possible.  Other documents have standard elements which support this particular 

document. 
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The design decisions represented in work instructions may determine the type and amount of 

information which is shown in a new set of drawings.  Good drawing presentation should be 

planned to clarify and amplify the design information. 

Personnel preparing drawings are to determine suitable drawing presentation and ensure it is 

being utilized.  Such consideration should be from assignment of work to completion of the 

drawing. 

3.1.1 Principles of Drawing Presentation 

The following items are acceptable in all drafting disciplines unless specific exceptions are 

shown. 

(1) ORTHOGRAPHIC PROJECTION, third angle, will be used when developing several 
plane views of an object.  The normal arrangement of views will be as follows: 

LEFT SIDE 

TOP 

RIGHT SIDE BACK FRONT 

BOTTOM 

An alternative to the BOTTOM view is a reflected plan view, for such locations as the 
underside of concrete slabs or ceiling presentation. 

(2) CUTTING PLANES (SECTION ARROWS) to develop object views will be designated 
with the following basic symbol. 
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(3) DETAIL DESIGNATIONS on drawings are shown by the following symbol: 

 

(4) SCALE DESIGNATION; refer to Section 3.3.7. 

(5) ORIENTATION of a plan on a new drawing is derived from the following principle: 

 Within the project, the north point will appear at the top of the drawings and 
EITHER the left OR right side, as decided for the project 

 On Hydro projects, upstream is normally at the top of the drawing. 

All plan views on one drawing should have the same orientation.  If this cannot be 
achieved, the variations must be clearly noted by arrows and/or title description. 

(6) NORTH and CONSTRUCTION NORTH on working drawings is a convenient way of 
organizing drawing orientations.  It is shown perpendicular to that drawing side which is 
‘north’.  Once established on a key drawing with relation to true north, the construction 
north arrow is frequently the only orientation required: 
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The true north arrow is added when needed. 
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(7) COLUMN GRID DESIGNATIONS on orthographic drawings are to be as shown: 
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(8) COLUMN GRID DESIGNATIONS on isometric drawings are to be as shown. 
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(9) DRAWING LAYOUT and surrounding alpha-numeric information is detailed to suit the intended position of the viewer: 
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(10) NOTES should not be located within the drawn object or system, unless necessary to 
avoid ambiguity. 

(11) KEY PLANS - When the plan on a specific sheet is a part only of a larger plan or 
complex, a small scale key plan shall be placed on the sheet in the designated area in 
the upper right hand corner of the drawing sheet.  The location of the key plan on the 
sheet shall be uniform for all sheets in one set.  The key plan shall be shaded or 
crosshatched to indicate the portion concerned with respect to the whole plan. 

(12) LEGENDS, REFERENCES AND NOTES should be organized into separate 
presentations on the right side of the drawing sheet, see Item (9). 

(13) REFERENCES listed on a drawing will vary for a number of conditions: 

 References should include such primary drawings as flow diagrams, survey 
plans or basic arrangements which will assist the user in understanding and 
performing the required work. 

 Within sets of drawings, a cross-reference by number and/or title at a view may 
be clear and sufficient.  Such detail then need not be repeated in the reference 
listing, (optional). 

 When there are many complex drawing sets, references should include the 
project drawing list or index. 

(14) WORK RESTRICTION CONSIDERATIONS that apply to the design and detail should 
be shown on the drawing.  These include such features as: 

 Working or safety clearances 

 Limits of contract 

 Limits of ownership 

 Material availability 

 Reservation of space or equipment/material. 

(15) TYPICAL VIEWS when clearly designated may simplify the work of the draftsperson 
and the drawing user.  'Typical' infers considerable repetition of a work method, or 
material usage.  There is some understandable difference in each application. 

3.1.2 Functional Drafting 

FUNCTIONAL = SIMPLE + CLEAR PRESENTATION 

The basic principles are: 

 Avoid repetitive, artistic and unnecessary views and/or details. 

 If it is easier to describe, don’t draw it. 

 Apply symmetry wherever applicable. 

 Take full advantage of standard symbols. 

 Adopt and modify, copy and/or refer to existing drawings. 
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3.1.3 Drawing Format and Layout 

(1) Plan drawings carefully to utilize drawing space effectively and avoid crowding. 

(2) View information on drawings as a system of storing, preserving and readily accessing 
engineering information, rather than representing only the communication of an 
engineering concept. 

(3) Draw full size all data using Computer Aided Drafting (AutoCAD) system. 

(4) Orient all plans and part-plans in the same direction as the overall site plan. 

(5) Include a key where appropriate, to enhance the understanding on the drawing.  Show 
the area being detailed on the drawing, hatched or emphasized and with grid lines and 
bubbles shown for the boundaries of the plan. 

(6) Draw details with the same orientation as the original view. 

(7) Identify sections and details by numerical sequence preceded by alphabet, e.g. S1, S2, 
D1, D2, etc. 

3.2 Unit of Measurement 

For new facilities, the SI unit of measurement is the governing unit for this document with 

reference to imperial units where necessary. 

The use of the imperial unit of measurement is reserved for drawings that have been created 

using this system of measurement.  See ENG-STD-003 Units of Measurement for Imperial - 

Unit Sites. 

3.3 Standard Drawing Requirements 

3.3.1 Electronic Drawing File Format 

File types supported and maintained by drafting on a day-to-day operation follow. 

3.3.1.1 Vector Data Files 

Vector data is a group of mathematical equations that generate drawing entities such as lines, 

circles or text strings.  This is the type of data produced by the drawing application software 

such as AutoCAD by Autodesk. 

AutoCAD is the only approved and supported application software for creating and editing 

vector data. 

AutoCAD is also the base platform for many engineering applications that facilitate drafting as 

well as engineering functions such as AutoCAD Mechanical, AutoCAD Civil 3D, Autodesk Revit 

MEP, etc.  

For details and usage, see AutoCAD’s Help File and User’s Manual. 
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3.3.1.2 Raster Data Files 

This is the type of data produced when an original drawing (hard copy) is scanned.  A scan is an 

electronic representation of the information portrayed on a drawing by a series of dots (pixels) at 

a given image density or resolution, i.e. 200 dpi (dots per inch). 

AutoCAD Raster Design is the only approved standard application program for editing scanned 

images (raster data). 

Raster Design allows raster editing, saving and plotting of CALS Group 4 (mil), Image Systems 

Group4, and CCITT Group4 TIFF files, etc. (monolithic, stripped, and tiled). 

Moreover, it is an interactive raster editor program, which is used to bring raster and vector data 

together for the user to view and edit scanned images and AutoCAD drawings simultaneously 

on the same screen. 

For details and usage, see Raster Design’s Help file. 

3.3.1.3 Alternative File format for Lists (e.g. cable, valve, indices, etc.) 

The excel spread sheet (.xlsx) is an alternative file format for creating lists/databases such as 

cable, valve, etc. 

3.3.2 Electronic File Naming and Numbering Convention 

Electronic file identification of the drawings follows the format for drawing numbering with the 

addition of the revision number and file format extension of the vector and/or raster data. 

AutoCAD files will be named in accordance with the following examples: 

 The filename will incorporate the Property/Operating designation, Site or River 
number, actual drawing number, sheet number if applicable and revision number. 

 The filename will be revised each time the drawing is revised, (i.e. “Save As …”) to 
correspond to the revision number on the drawing. 

 In the case of hybrid drawings, the associated raster file will be named the same as 
the AutoCAD file but with a .mil extension.  In order to create the correct association 
for hybrid files, perform an “Image, Write, Save As …” in Raster Design.  Image file 
shall be embedded whenever possible to reduce the housekeeping of the files. 

Note:  Simply editing, (i.e. ‘renaming’), the raster filename, will not create the correct 

association. 

The following examples are based on a hybrid drawing.  For pure AutoCAD drawings, there will 

be no .mil file. 

River Type 
119-d-254-R01.dwg 

119-d-254-R01.mil 

Original Old Site Type NA9-621-e-4325-R03.dwg 
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NA9-621-e-4325-R03.mil 

Original ES Type 
NA9-58192ES-R03.dwg 

NA9-58192ES-R03.mil 

SCI Type 

NA9-D1S-64200-0005-R03.dwg 

NA9-D1S-64200-0005-R03.mil 

NA9-L4S-64200-0005-R03.xlsx 

With Sheet Numbers – All Types 

NA9-59128ES-0004-R03.dwg 

NA9-59128ES-0004-R03.mil 

NA9-D1S-64200-0005-0002-R03.dwg 

NA9-D1S-64200-0005-0002-R03.mil 

The Property/Operating designation, Site or River number will prefix all original drawing number 

types.  The revision, and if it exists, sheet number; will be added as a suffix, separated by 

hyphens.  No spaces are to be used in the filenames. 

3.3.3 Drawing File Storage 

Following is the suggested file folder structure for Drafting and Records.  Similarly named or 

additional folders may be required. 

3.3.3.1 Drawings - Active Folder 

This is a main storage folder used by drafting staff for all active and current working drawing 

files. 

This folder holds sub-folders based on: 

(1) Draftsperson name (LAST NAME - First Name) 

(2) Station name (Station name - Property number) 

(3) Request for Drafting ID number (Year - Request number) or Project Number. 

Example: 

 

All drafting, related to the request, will be done in this folder.  Files are not to be stored in any 

other location.  Folder names and formats are not to be changed. 
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3.3.3.2 Drawings - Transfer Folder 

This is a common interface folder for Drafting and Records staff. 

(1) Transfer files from Records to Draftsperson Folder 

A storage folder where Records deposits the requested drawing files that are charged 
out from the document management system for editing by drafting staff. 

This folder holds sub-folders based on: 

(a) Records - CHARGEOUT 

(b) Draftsperson name ( LAST NAME  First Name) 

(c) Station name ( Station name - Property number) 

(d) Request for Drafting ID number (Year - request number). 

 Example: 

 

(2) Transfer Completed Work Files to Records Folder 

This is a storage folder where Drafting staff deposit the approved drawing files for 
issue/release to Records. 

This folder holds sub-folders based on: 

(a) Records - ISSUE 

(b) Station name (Station name - Property number) 

(c) Request for Drafting ID number (Year - request number). 

 Example: 
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3.3.3.3 Others 

As required to manage electronic data, software, etc. within drafting, such as storing and 

archiving into CDs, DVDs, etc. 

3.3.4 Drawing Sheet Sizes 

3.3.4.1 Metric Sheet Sizes 

The metric ‘A’ series paper sizes are based on a sheet having an area of one square metre, 

(841 x 1 189 mm) and designated A0.  All other sizes in this series are derived by successively 

dividing the A0 sheet into two equal parts, as shown on the table below. 

An intermediate sheet size ‘B1’ (707 x 1 000 mm) is provided to bridge sizes between A0 and 

A1. 

Table 1 - Metric Sheet Sizes (Standard Border Size) 

Dwg Sheet 
Size Desig 

Ident 
in Dwg 
No by 

Dimensions (W x L), mm Borders, mm 

Cut Sheet Trim Line Dwg Frame 
Top 

& Bot LHS RHS 

A0 0 860 x 1220 841 x 1189 801 x 1133 20 40 16 

A1 1 610 x 860 594 x 841 566 x 801 14 28 12 

A2 2 430 x 610 420 x 594 400 x 566 10 20 8 

A3 3 305 x 430 297 x 420 283 x 394 7 20 6 

A4 4 305 x 215 297 x 210 283 x 184 7 20 6 

B1 5 724 x 1025 707 x 1000 679 x 960 14 28 12 

Other X As required As required 

Tolerances: A0 to A3 and B1: -0 + 2 mm A4: -0 + 1 mm 
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Extra long drawings, such as power and communication line route maps, must have widths 

coinciding with the ‘A’ series widths. 

3.3.4.2 Imperial Sizes 

All imperial sheet sizes are obsolete except * ‘A’ and * ‘B’ sizes.  Table 2 is included for 

reference only.  For report printing, it is acceptable to use ‘A’ (letter) and ‘B’ (ledger) size 

drawings. 

Table 2 - Imperial Sheet Sizes (Standard Border Size) 

Dwg Sheet 
Size Desig 

Ident 
in Dwg 
No. by 

Dimensions (W x L), inches Borders, inches 

Cut Sheet Trim Line Dwg Frame 
Top & 

Bot LHS RHS 

A* 4 9” x 12” 8 ½”  x 11” 8” x 10 ½ ” ½” ¼” ¼” 

B* 3 12” x 18” 11” x  17” 10 ½” x 16 
½”  

½” ½” ½” 

C 2 18” x  23” 17” x  22” 16 ¼” x 21 
¼”  

½” ½” ½” 

D 1 24” x  36” 22” x  34” 21” x 33” 1” 1 ½” 1” 

E 0 30“ x 48” 28“ x 46” 27” x 45” 1” 1 ½” 1” 

F 5 30“ x 42” 28“ x 40” 27” x 39” 1” 1 ½” 1” 

Other X As required As required 

Tolerance:   1/32” 

3.3.5 Drawing and Document Numbers 

Drawing numbers are developed from the appropriate Station and/or Project System 

Classification Index (SCI). 

This section provides the method to be used when applying the SCI to all engineering 

documents. 

All documents shall be identified with the appropriate file/account numbers derived from the SCI 

in order to provide a basis for efficient management information systems. 

For the latest governing documents, see OPG-PROC-0019 Records and Document 

Management. 

3.3.5.1 Definitions of Terms 

(1) System Classification Index (SCI) Number - A five digit numeric code used to identify, 
from the general to the specific, those portions of an engineering entity designed, 
constructed and placed into service. 

http://powersearch.corp.opg.com/PowerSearch/getCurrentDoc.jsp?facility=COR&document_nbr=OPG-PROC-0019&doc_sheet_nbr=&document_type=PROC&document_sub_type=
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(2) File Number - A unique compilation of alpha and/or numeric codes designed to 

facilitate the filing and retrieval of documents.  The number consists of property or river 
or site and system numbers. 

(3) Property or River or Site Number - A unique number assigned to an OPG asset such 
as generating station, river system, service centre, etc. 

(4) Document - Any memo, letter, drawing, report schedule, tender, or contract produced 
within or outside of OPG RGPM, directly or indirectly dealing with an engineering entity 
which bears a property or river or site number. 

(5) Document Type - An alphabetic code used to identify the various types of documents. 

(6) Document Source - An alphabetic code used to identify the originators of a document 
produced within or outside of OPG RGPM. 

(7) Serial Number - A sequential order of numerics assigned to all documents within the 
Document Type or Source and SCI Number. 

(8) Revision Number - A sequential order of two numeric values assigned to each 
document to establish and record the sequence in which revisions are made. 

(9) Document Size - An alphabetical or numerical code used to identify various sizes of 
document for filing purposes.  Recognized document sizes are: 

Imperial Sizes ISO Sizes Dwg Size Identifier 

A A4 4 

B A3 3 

C A2 2 

D A1 1 

F B1 5 

E A0 0 

X X X 

(10) Sheet Number - A field of up to four numeric characters indicating a specific sheet to 
be used only with alpha/numeric documents. 

3.3.5.2 Index Application 

For purposes of explanation, a drawing issued as an example of a SCI number and other 

pertinent data applied to a document identification code is contained within a twenty-two-

character field, allowing for the inclusion of the following code elements (see Figure 1): 

(1) Property or River or Site Number 

(2) Document Type 

(3) Document (paper) Size 

(4) Document Source 

(5) SCI Number 

(6) Serial Number 

(7) Sheet Number (if applicable) 
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(8) Revision Number 

The order of elements listed above should be strictly adhered to when preparing an 

identification code.  In cases where all the elements are not required on a document, refer to 

Section 3.3.5.7 Registration of Drawing Numbers. 
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Elements in the Makeup of a Document Identification Code

NF28 PROPERTY or RIVER or SITE NUMBER

D DOCUMENT TYPE

D 

F 

G  

H 

K 

L 

M 

S 

X 

1 DOCUMENT (PAPER) SIZE

Document size as per OPG-Hydro approved International 

Organization for Standardization (ISO) (See Section 2.2.4)

S DOCUMENT SOURCE

A 

E 

H 

P 

S 

W 

X 

68245 SYSTEM CLASSIFICATION INDEX NUMBER (SCI)

0001 SERIAL NUMBER

0001 SHEET NUMBER

01 REVISION NUMBER

010001000168245S1DNF28

Twenty-two Character Field

COMPLETE DOCUMENT IDENTIFICATION CODE

= Drawings

= Flow Diagrams, Flow Sheets, Charts, 1-Line Diagrams

= General Arrangement, Equipment Location, Plant Arrangement, Key Plan

= Pipe Support Drawings, Hangers

= Sketches, Layout studies (drawing type)

= Lists, all types other than ‘M’

= Bills of Materials

= Schedules

= Specifications

= Architectural

= Consultant – Technical Service Provider

= OPG – Hydro

= Requisitions for Spare Parts

= Electrical Discipline

= Management Services

= Operations

 

Figure 1 – Elements in the Makeup of a Document Identification Code 
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3.3.5.3 SCI Number System Breakdown 

Each division of the SCI, 0 through 8 is organized into five levels.  The levels proceed from the 

general to the specific in logical steps from left to right.  Each level is identified by a single 

numeric resulting in a five-digit code for system identification.  The levels are as follows: 

Function

Feature

System

Sub-System

N F 2 8 – D 1 S – 6 8 2 4 5

Component

(Element)

- 0 0 0 1   0 1

 

3.3.5.4 Serial Numbers 

A sequential order of numerics shall be assigned to documents within Property/File Number and 

SCI Number. 

In order to prevent any possibility of duplicating serial numbers, an OPG RGPM Record Centre 

will be responsible for assigning/reserving serial numbers to all engineering participants. 

All manufacturer documents shall be renumbered to the OPG RGPM System.  The responsible 

Engineer shall select the appropriate SCI number (see Section 3.3.5.3) and Records will assign 

the serial number.   

Note: The serial number for manufacturer documents will commence with a 9. i.e. NF28-D1S - 

68245-9001 00 

3.3.5.5 Document Source Coding - OPG, Professional Services Provider and 
Manufacturers’ Documents 

All documents shall receive a Document Source Code as listed in Section 3.3.5.2 Index 

Application. 

The document code will reflect the discipline or organization responsible for that submission, for 

example: 

Document 
Source Code 

Discipline or Organization 
Responsible 

Example 

S Electrical Discipline NF28-D1S-63230-0001-00 (OPG RGPM) 

H OPG RGPM NF28-D1H-63230-9001-00 (Manufacturer 
Submitted Document) 
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E* Professional Services 
Provider 

NF28-D1E-72100-1001 

* The use of Document Source Code identifier E = Professional Services Provider is applicable 

as an identifier for these companies only when they are acting as Design Agent for Ontario 

Power Generation. 

3.3.5.6 Revision Numbers 

Revision numbers will always comprise TWO NUMERICS e.g. 00, 01, 02, 03, etc. to 99 

3.3.5.7 Registration of Drawing Numbers 

All drawing numbers will be registered through the appropriate Record Centre. 

3.3.5.8 Bills of Material 

Bills of Material - Bills of material will have matching SCI numbers and Serial Numbers to the 

FIRST drawing they support. i.e. NF28-M4S-68245-0001-0001.  The Bill of Material must have a 

3-character alpha/numeric field beginning with M. 

3.3.5.9 Specifications  

A Technical Specification using a SCI Number. i.e. NF28-XAS-68245-0005. 

3.3.5.10 Changes to the System Classification Index 

Enquiries concerning errors, omissions, revisions or additions must be submitted to Records. 

3.3.5.11 Generating Unit Coding 

Unit information will be coded in a common location on all drawings, (i.e., first line of the drawing 

title in the titleblock).  When a drawing is common to specific units, unit numbers will be prefixed 

with COMMON. 

NOTE:  For thermal generating stations, unit coding is different than in Hydro stations.  Please 

contact the local thermal drawing office for unit coding direction. 
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This drawing is not applicable to any 
Generating Units. 

 

This drawing is applicable to 
Generating Unit 14 only. 

 

This drawing is applicable to each 
Generating Unit listed.  If applicable to 
8 Units, indicate as (i.e. G14 - G21). 

 

This drawing is common to Generating 
Units G14 and G15, (i.e. covers a 
Station system which serves a pair of 
Units). 

3.3.5.12 Standard Drawings 

In some instances, standard drawings will be prepared.  These drawings are approved designs 

kept on file for future incorporation into larger design and/or construction drawings. 

The majority of these drawings will be prepared on ISO A4 Series sized sheets. 

In order to accommodate registration and the SCI filing system, these drawings have an 

originating source code consisting of the prefix alphas STD, followed by the appropriate numeric 

code designating which engineering discipline is responsible for that standard, e.g. STD9-DA-

70002-SM. 
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Originating Source Codes: 

GEOTECH = 1 

CIVIL = 2 

MECHANICAL = 4 

ELECTRICAL = 5 

INST & CONTROL = 6 

CONSTRUCTION = 8 

PIPING = 9 

3.3.6 Drawing Title 

When applying a title to a drawing, the Draftsperson should be satisfied the identification is clear 

and unique for the particular project and the type of work.  Any unresolved doubt or ambiguity 

should be discussed with the Engineer. 

The following practices pertaining to drawing titleblocks are common to all disciplines. 

3.3.6.1 Project Name and Unit Designation 

The top window of the drawing titleblock shows the Station/Plant, Site or River name and its 

designation.  For example, a drawing for SIR ADAM BECK GS 2, applicable to Unit 14, would 

be as shown (see Section 3.3.5.11 Generating Unit Coding): 

 

The unit designation will be included on all Ontario Power Generation Station drawings except 

for drawings where there is no generating unit, e.g. River, in which case the unit designation will 

not be shown. 

DWG

   NF28- D0H-21520-0023 0001 00

SIR ADAM BECK GS 2 NF28

G 14

FOUNDATION SLAB

ROOM FLOOR EL. 320.00

CONCRETE

NTS
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3.3.6.2 Guidelines for Drawing Titleblock 

The main window of the titleblock contains a provision for four lines of lettering to identify the 

drawing title.  Each line of lettering will start at the left side of the window space. 

The wording of a drawing title usually has a pattern.  See Section 4 Discipline Specific 

Practices, Section 4.1.1 Drawing Titles. 

 

When less than four lines are required for the drawing title, the following will apply: 

 

 

 

When applicable, the word ‘STUDY’ occupies the last line of the identification. 
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3.3.7 Drawing Scales 

The proper choice of scales is required for accurate drawing presentation.  This standard shall 

be considered in all drafting assignments. 

All drawings should be created full size (1:1) in model space.  Standard scaled prints of the 

drawings should be created in paper space, excluding electrical drawings, which can be created 

not to scale in model space. 

All drawing borders on paper space shall remain full size (1:1). 

The Draftsperson shall ensure the proper use of scales and co-ordination between drafting 

disciplines are properly considered and applied. 

3.3.7.1 Factors in Selection of Drawing Scale 

The following factors shall be considered when establishing a drawing scale: 

(1) The standard scales shall be based on the 1, 2, 5 series as follows: 

Metric: 

Full Scale: 1:1 

Reduction: 1:2;  1:5;  1:10;  1:20;  1:30;  1:50   1:100;  1:200;   
1:500 

Enlargement 2:1;   5:1;   10:1;   20:1;   50:1   100:1 

 

Imperial: 

Full Scale: 12” = 1’-0”  

Reduction: 3”, 1 1/2”,  1”,  3/4", 1/2",  3/8”, 1/4”, 3/16”, 1/8” = 1’-0” 
;1” = 10’ 

Enlargement 2:1;   4:1 

See Section 4 Discipline Specific Practices. 

(2) Determine the approximate drawing scale, which adequately displays the amount of 
detail intended in the view.  Crowding of information is to be avoided.  The legibility 
required in the resulting reproducible scans must be considered. 

(3) Consider the need or advantage of more than one view on a drawing sheet. 

(4) Determine the standard or practical drawing sheet size, which accommodates the 
intended drawing view(s) and scale. 

3.3.7.2 Rules for Recording Drawing Scales 

(1) For a drawing without dimensioned views such as schematics, graphs or tabulations, 
show a small dash in the titleblock scale box. 

(2) For a drawing with all views (sections/profiles) to one scale, record the scale in the 
titleblock scale box as follows: 
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1:20, 1:50, 1:100, 1:400, 1:1000, 1:2000, etc., or 

1/2" = 1’- 0”; 1 1/2" = 1’ – 0”, etc.  

(3) For a drawing with views/sections using a dual scale, such as site profile, record the 
scales in the titleblock scale box in the following manner: 

1:1000  HOR 1/8” = 1’-0”  HOR 

1:200  VERT 1/4"   = 1’-0”  VERT 

(4) For a drawing with views to more than one scale, enter ‘AS SHOWN’ in the titleblock 
window.  In the drawing field, clearly indicate the scale of each view, or group of views, 
i.e. SCALE: 1:2000 or 1/4" = 1’-0”. 

(5) For a drawing with a dimensioned view to no particular scale, mark ‘NTS’ in the 
titleblock window. 

(6) For a drawing with some dimensioned views to no particular scale, mark ‘NTS’ under 
the title of such views. 

3.3.8 Linework and Symbol Usage 

This standard shall be applied to all normal drafting assignments.  The representations must be 

suitable for full size and scan reproduction methods.  Some details may be affected by 

computer-aided drafting, statutes or other regulations.  The Draftsperson shall ensure line work 

is performed within the intent of this subject. 

3.3.8.1 Linework 

The range of line thickness on each drawing should be kept to a minimum. 

Example: 

Thin (AutoCAD default) 0.00 mm  

Medium 0.70 mm  

Heavy 1.00 mm  

Extra Heavy 1.20 mm  

The thin and medium weights will provide adequate contrast on most drawings.  Occasionally, 

the heavy line (1.00 mm) may be required to develop an adequate view.  The extra heavy line is 

for special purposes such as electrical 1-line diagrams with several voltage levels. 

Provision of a clear space between adjacent lines is important for quality of the pdf files.  This 

space requirement varies as the weights of the lines increase in thickness.  For adjacent thin 

lines, the space should be at least 0.80 mm (1/32 inch).  With heavier lines, the space should 

range upward to 1.60 mm (1/16 inch). 
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3.3.8.2 Symbols Used on Drawings 

Symbols in the language of engineering drafting are graphical forms, which represent defined 

objects.  The forms may not indicate the shape, size or any specific detail of the actual object.  

This standard sets out current practices and definitions of the forms in use.  Most of the symbols 

are included in the OPG RGPM AutoCAD menu.  Refer to pdf attachment Word file named 

Symbols Used on Drawings for discipline specific symbols. 

Each Draftsperson shall use the symbols listed in this document for effective communication of 

information to the drawing user.  Any intended variations of symbol definitions must be shown 

on the drawing in a simple manner.  New symbols should be proposed and agree with externally 

accepted symbols whenever needs or benefits are realized. 

The Draftsperson shall ensure all drawings are checked for proper use of symbols.  Proposed 

new symbols shall be authorized for current work to suit stated conditions. 

3.3.9 Dimensioning 

This standard outlines the rules and principles to be used in all drafting assignments.  Efficient 

and uniform dimensioning on drawings requires planned effort.  It is expected the Draftsperson 

will plan and define the dimension style when determining and locating drawing views.  This 

includes reservation of space for dimensioning, which should be suited to the needs of the 

drawing user.  Any approximations or assumptions in the dimensions shall be clearly noted. 

3.3.9.1 Dimensioning Principles 

The following are to be considered when dimensioning drawings: 

(1) Dimensioning on OPG RGPM drawings will be in agreement with the principles 
contained in the latest revision of CAN/CSA-B78.2 - Dimensioning and Tolerancing of 
Mechanical Drawings.  Practices detailed in this section take precedence over all 
related standards. 

(2) Acceptable styles of dimensioning are illustrated in the following examples: 

  

Example No. 1 Example No. 2 
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Example No. 3 Example No. 4 

 

Example No. 5 

(3) Unless specified herein, the writing of metric units and symbols in drafting work will be 
in agreement with the requirements stated in the latest revision of ENG-STD-003 Units 
of Measurements for Imperial - Unit Sites. 

(4) Dimensioning to hidden lines is to be avoided.  A partial cutting view is to be used 
instead. 

(5) Circular dimensions should include one of the following as a suffix to aid clarity of 
meaning: 

(a) DIA  (b)   (c) R 

(6) When possible, only one unit should be used for linear measure on a particular drawing 
and, where no ambiguity can arise, the symbol for the unit will be discarded. 

(7) When metre and millimetre are used on the same drawing: 

(a) Symbols may be discarded in accordance with the following rules: 

 Numbers without decimal point indicate millimetres 

 Numbers with decimal point indicate metres. 
(b) To avoid the risk of incorrect interpretation when transferring dimensions from 

drawings to actual site measurements or when taking off quantities: 

 Metres should be written to three places of decimals 

 A unit symbol may be included for exceptions if the drawing prominently 
displays the following note in bold print: 

ALL DIMENSIONS IN ___EXCEPT AS NOTED 

(8) Where both metres and millimetres are used, avoid the risk of incorrect interpretation 
when transferring dimensions from drawings to actual site measurements or when 
taking off quantities.  Metres should be written to three decimal places of decimals.  For 
example, ‘two point one metres’ should be written as 2.100 m, which is visually 
compatible with and could be used as an alternative to 2 100 mm or 2100 mm. 

(9) Where the imperial system is used for machine design, the ‘decimal inch’ shall be 
used.  Refer to CSA B78.2 - Dimensioning and Tolerancing of Mechanical Engineering 
Drawings. 



Title: Number & Version Page: 

Drawing Presentation Standard and Practices ENG-STD-004 / R01 35 of 64 

 
(10) When dimensions are not to scale, the fact must be indicated.  This may be covered by 

the dimension suffix ‘NTS’, a note under the view, a general drawing note or in the 
titleblock scale indication.  All drawings should be created full size (1:1) in model 
space.  Standard scaled prints of the drawings should be created in paper space, 
excluding electrical drawings, which can be created not to scale in model space. 

(11) When an object is detailed in two or more views, each dimension should be shown only 
once and on the view to which the dimension is important. 

(12) The development of graphical data, such as the plotting of readings and curve 
smoothing will be based on normal design instructions in the work assignment. 

(13) Spaces should be used instead of commas to separate digits into easily readable 
blocks of three.  Four digit numbers can be used without a space where no ambiguity 
can arise. 

(14) The decimal point should be used as outlined in Section 3.3.10 Lettering. 

(15) When specific tolerance or fit is intended, the specification must be indicated.  This 
may be by explanatory note, or reference to a standard authority. 

(16) In angular measurements the minutes and seconds of arc are used normally in site 
survey data.  In other work, these units indicate the accuracy of measurement 
intended, by inclusion or omission. 

(17) Gradients are expressed as the fall or rise per unit of horizontal length. 

i.e. 10 mm in 120 mm       i.e. 1:12 

Note:  In the direction of increasing chainage, upward grades are positive (+) and 
downward grades are negative (-). 

(18) Road and railway grades are expressed as a percent slope. 

i.e. Vertical displacement x 100 = % grade 

 Horizontal distance  

 

i.e. 3 x 100 = 3 % grade 

 100  

3.3.10 Lettering 

3.3.10.1 General 

The standard for lettering on drawings is the upper case ROMANS or ROMAND style.  The use 

of the lower case is restricted to particular abbreviations, equipment codes and the like.  Slanted 

or sloped lettering applies only to specific cases such as water body names. 

Drawing Size Lettering Size in Detail Areas Section Subtitle and Grid Numbers 

Metric Imperial Metric Imperial 

A4 2.5 mm 3/32” 5 mm 3/16” 

A3 2.5 mm 3/32” 5 mm 3/16” 

A2 2.5 mm 3/32” 5 mm 3/16” 



Title: Number & Version Page: 

Drawing Presentation Standard and Practices ENG-STD-004 / R01 36 of 64 

 

A1 3.0 mm 1/8” 6.5 mm 1/4” 

B1 3.0 mm 1/8” 6.5 mm 1/4” 

A0 3.0 mm 1/8” 6.5 mm 1/4” 

3.3.10.2 Number Layout 

Thousand marker spaces shall be used instead of commas to separate digits into easily 

readable blocks of three.  Four-digit numbers can be without a space where no ambiguity can 

arise. 

Decimal notation point shall be used in numbers less than a unity.  A zero must precede the 

decimal point, e.g. 0.15. 

3.3.11 Bills of Material 

Bills of material are to be prepared for all drawings, which are intended for procurement, shop 

fabrication or field construction.  This excludes many schematic diagrams, tabulation of 

functions and layouts for study purposes. 

3.3.11.1 Principles 

The following are general statements for consideration when preparing Bills of Material: 

(1) Bills of Material or item lists may be shown on the drawing where possible, or 
separately as a drawing sheet. 

(2) Bills of Material, if separate, should bear the following identifications similar to the 
drawing it refers to: 

 A distinctive Bill of Material drawing number (e.g. NF28-M4H-22559-0001). 

 Project name. 

 Work order number, or project number. 

 Area of project and/or class of work involved. 

 Date of issue. 

 Date of any revision, and indication of the items ‘added’, ‘deleted’ or ‘revised’. 

(3) Bills of Material may also be prepared to accompany standard drawings. 

(4) Each Bill of Material should be cross-referenced to the applicable drawing numbers, or 
other source of information. 

(5) When various external supply sources are available, the words ‘or approved equal’ 
should suffix the description of an item. 

3.3.12 Abbreviations 

An abbreviation is a shortened form of a word, expression or phrase used when it is essential to 

conserve space.  When in doubt, spell it out. 
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Words of five or less letters should not be abbreviated except where abbreviations have been 

established by long standing practice. 

Where abbreviations are used, a legend shall be provided unless the abbreviation is commonly 

used and is an industry standard. 

Abbreviations can be used on drawings, Bills of Material, computer lists and tabulations.  They 

may be combined with symbols and equipment codes into a complete and clear message. 

Refer to pdf attachment Word file named Abbreviations Used on Drawings for reference. 

4. DISCIPLINE SPECIFIC PRACTICES 

The following information is given as a guide for drawing production.  The project may require 

the use of other methods of dimensioning, etc.  Examples of older methods, symbology, etc. 

have been given due to the age of OPG RGPM facilities and their associated drawings. 

4.1 Civil Discipline 

4.1.1 Drawing Titles 

Drawing titles are developed by the Draftsperson.  The title must clearly indicate the content of 

the drawing, utilizing words that will enable future key word searches and contain, as 

appropriate, the following: 

(1) Name of building, structure or feature. 

(2) Specific system or part of building, structure or feature. 

(3) Drawing identity, distinguishing it from others in the same set. 

(4) Class of work (concrete, structural steel, etc.). 

Example: 

 

DWG

   NF28- D0H-21520-0023 0001 00

SIR ADAM BECK GS 2 NF28

G 14

FOUNDATION SLAB

ROOM FLOOR EL. 320.00

CONCRETE

NTS
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4.1.2 Drawing Scales 

4.1.2.1 Typical Scales Used 

Site: 

Type of Drawing Metric Imperial 

Site plans, Roads, Railway 1:1000 1:2000 1:5000 1”=100’, 200’,400’ 

Rough Grading  1:2000 1”=200’ 

Yard Drainage  1:200; 1:1000 1/16”=1’-0”, 1”=100’ 

Excavation 1:100; 1:200; 1:500 1/8”, 1/16”=1’0”; 1”=20’, 50’,60’ 

 

Structural: 

Type of Drawing Metric Imperial 

Concrete 1:20; 1:50 3/8”, 1/4” = 1’-0” 

Reinforcing Steel 1:30; 1:50 3/8”, 1/4” = 1’-0” 

Structural Steel  1:20; 1:50 1/4” to 1” = 1’-0” 

Supplementary Steel 1:20; 1:50 1/4” to 1” = 1’-0” 

Miscellaneous Steel 1:50 1/4” to 1” = 1’-0” 

Embedded Parts 1:2; 1:5; 1:10; 1:20 6” to 1/4”=1’-0” 

The scale for enlarged view from the main view normally will be selected by the Draftsperson.  

Such views shall be at least twice the scale of the main view.  The scales in common use are as 

follows: 

Type of Drawing Metric Scales Imperial Scales 

Concrete 1:5;  1:10;  1:20 1-1/2” to 1/2” = 1’- 0” 

Reinforcing Steel 1:10;  1:30 1” to 1/2” = 1’ –0” 

Structural Steel 1:5;  1:10;  1:20 1-1/2” to 3/8” = 1’- 0” 

Miscellaneous Steel 1:5;  1:10;  1:20 1-1/2” to 1/2” = 1’- 0” 

4.1.3 Civil Drafting Symbols 

The Civil drafting symbols are divided into the following (see Section 4.1 Civil Discipline): 

(1) Concrete, Drainage, Grading and Excavation, Roads. 

(2) Structural Steel - Structural steel designations are derived from the Canadian Institute 
of Steel Construction (CISC) - Handbook of Steel Construction. 
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4.1.4 Dimensioning 

The following are to be considered when dimensioning Civil drawings: 

(1) Where necessary, diagonal strokes may be used instead of arrowheads: 

 

(2) Typical and minimum dimensions are to be shown as follows: 

   300 TYP     12” TYP 

1 200 MIN 3’-0”   MIN 

(3) The dimensions for elevations and coordinates on Civil drawings of Site Plans, Roads, 
Railways, Grading, Yard Drainage and Excavation should be given in metres or feet.  
The exception will be pipe sizes, smaller layers of granular material and structural 
items.  These shall be given in millimetres or inches. 

(4) The dimensions on Civil drawings of Concrete, Reinforcing, Structural Steel, 
Supplementary Steel, Miscellaneous Steel and Embedded Parts shall be given in 
millimetres or feet/inches.  If these drawings include elevations or coordinates, they 
alone, (elevations and coordinates), will be given in metres or feet/inches. 

(5) Dimensions in millimetres shall be shown as whole numbers to an accuracy of 1 mm. 

(6) Dimensions in Metres for: 

 Structures - shall have 3 digits after the decimal point, i.e. 100.000 

 Non-structures - shall have 2 digits after the decimal point, i.e. 100.00 

(7) Dimensions in Imperial for: 

 Structures - i.e. 100’ - 8” 

 Non-structures -  shall have 2 digits after the decimal point of a foot i.e. 100.00’  

(8) The following symbols shall be used to indicate elevations.  The abbreviation EL is not 
required. 

 

(9) The basic reference for location dimensions within a building shall be the building 
column grid. 

(10) The basic reference for items not located from a building column grid shall be the 
project/facility/station site grid. 

(11) In dimensioning symmetrical objects, the location dimensions may be omitted if a note 
such as the following appears on the drawing: 

METRIC

IMPERIAL

21.996

72' - 2"

21.966

72' - 2"

ON PLANS ON ELEVATIONS AND SECTIONS
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ALL COLUMN FOOTINGS ARE SYMMETRICAL ABOUT CENTRE LINE OF 
COLUMNS EXCEPT AS NOTED 

(12) Equipment foundations or supports and anchor bolts shall be located from the centre 
line or reference lines of the equipment.  These lines shall be located from the 
applicable grid. 

 

(13) Dimensions shall be used to indicate such things as: 

 Thickness of floors 

 Depth of keys 

 Depth of beams 

 Camber of roads 

 Depth of corbels 

 Depth of catch basins and manholes 

 Top of steel floor beams (from finished floor). 

(14) The slope of a structural member or surface is usually illustrated, in elevation, by 
drawing a right-angle triangle, the hypotenuse of which parallels the slope and whose 
vertical and horizontal sides are labelled proportionate to their lengths.  When 
expressing slope as a numerical ratio, the vertical components will always be written 
first, i.e. V:  H. 

(15) Wherever possible, the smaller side of the slope triangle should be written as unity.  
Thus for slopes shallower than 1:1, the first number will be unity, i.e. 1:2.  For slopes 
steeper than 1:1, the second number will be unity, i.e. 2:1. 

(16) Illustration of slope notation. 
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Note:  The use of angular measure in degrees for slopes is acceptable in certain cases 
where a higher order of accuracy is required. 

4.1.5 Drawing Presentation Format 

Types of drawings prepared: 

(1) Concrete/Construction Joint Location/Embedded Parts Location. 

(2) Reinforcing. 

(3) Structural Steel. 

(4) Miscellaneous Steel. 

(5) Site and Improvements. 

4.1.5.1 Concrete Drawings 

(1) Concrete drawings include Embedded Part location and Construction Joint details.  
Separate Embedded Part location drawings may be necessary for clarity in congested 
areas and are detailed as follows: 

 Embedded Part numbers shall not be repeated within a Project/Station Unit. 

 Numbering system of Embedded Parts shall be controlled by the Civil discipline. 

 Embedded Parts are listed on the Bill of Material, if required, in the Equipment 
Code column. 

 Embedded Parts located on Concrete Drawings shall be included on the Bills of 
Material, if required for these drawings, (even if the Parts themselves are detailed 
elsewhere, i.e. on separate Embedded Parts detail drawings. 

(2) Frames and Covers, Embedded Parts: 

 When Frame and Cover bear the same Embedded Parts number, add suffix A for 
Frame and suffix B for Cover. 

 When Frame and Cover have no Embedded Parts number, use separate Item 
Numbers for identification on the Bill of Material, if required. 

(3) Pour Identification: 

Example: 
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For Pour Identification number, use three digits.  The first digit indicates the type of 
formwork, for example: 

1. Slab or beam on grade 1 

2. Slab or beam, conventional form 2 

3. Slab or beam on Q-deck 3 

4. Wall 4 

5. Column 5 

6. Arch 6 

7. Footings, Thrust Blocks, Major Equipment Bases 7 

8. Plinths, Curbs, Small Equipment Bases 8 

9. Reserved for Construction 9 

The last two digits indicate consecutive pour numbers for a drawing or a set of 
drawings. 

Pour numbers shall not be repeated within a SCI number for any one unit. 

4.1.5.2 Reinforcing Drawings 

(1) Two types of drawings are prepared to illustrate reinforcing: 

 The detail drawing. 

 The engineering drawing. 

The ‘detail drawing’ consists of two parts, the bar list and the drawing.  The bar list may 
be added to the body of the drawing if space allows.  The bar list shall give all of the 
required cutting and bending information as well as bar numbers. 

The ‘engineering drawing’ portrays only the size and the spacing of the reinforcing 
required.  For OPG RGPM, this is occasionally incorporated on the concrete drawings. 

Concrete outlines and principal elevations shall be shown for the area being reinforced, 
together with enough of the concrete outline of the adjacent area to orientate the view. 

(2) There are two systems of illustrating reinforcing: 

(a) Two-bar system where end bars in a set are shown and all intermediate bars are 
omitted: 

Example: 

POUR IDENTIFICATION

CONCRETE VOLUME IN CUBIC METRES

ABOVE 5 CUBIC METRES, ROUND UP

TO NEAREST CUBIC METRE.

BELOW 5 CUBIC METRE, USE DECIMALS

(SMALLEST UNIT - 0.5 CUBIC METRES)
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(b) Single bar system where one bar in a set is shown and delimiters are used to 
indicate the limits of the end bars in a set: 

Example: 

 

Do not mix the two systems on a drawing.  The rules for both systems are the 
same.  The difference is in bar presentation. 

4.1.5.3 Structural Steel Drawings 

Two types of drawings are prepared: 

(1) Design Drawings. 

(2) Shop Drawings. 

Design drawings are prepared to provide the sizes of all members, special connection 

requirements, loads and forces and any other information required for the preparation of shop 

drawings. 

Shop drawings are prepared to contain all information necessary for fabrication and erection of 

the steel and are usually prepared by a steel fabricator or OPG RGPM drafting personnel. 

4.1.5.4 Miscellaneous Steel 

Miscellaneous steel drawings contain all information for fabrication and erection of all metallic 

elements that are not part of the primary structural building. 

4.1.5.5 Site and Improvements 

These are construction drawings for site layout, excavation, rough grading, dykes, roads, finish 

grade, drainage, security, etc. 

4.1.6 Line Work 

A single heavy line usually shows structural steel members.  When orientation of the member is 

necessary, a small portion shall be illustrated. 
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4.1.7 Member - Identification 

The identification of structural steel shapes, bars and plates shall be in accordance with the 

latest edition of the Handbook of Steel Construction (Metric Structural Steel Design Data), 

published by the Canadian Institute of Steel Construction. 

 

Shapes, bars and plates are identified in full, once only.  When identified elsewhere, an 

abbreviated identification shall be used: 

Shape 

Full Identification 

Abbreviated 

Identification 

Metric Imperial Metric Imperial 

Wide 
flange 

W610x113 W24x30 W610 W24 

Channel  C310x31 C12x20.5 C310 C12 

Angle L150x150x20 L6x6x3/4 L150 x 150 L6 x 6 

Plate PL10x460x228
0 

PL1/2x15x24 PL10 PL1/2 

Bar BAR10x60x203
0 

BAR3/8x2x3
6 

BAR10 BAR3/8 

When calling up angles and channels frequently repeated, symbols may be used, but must be 

identified in the legend on the right hand side of each drawing.  Members that are repeated in a 

consecutive run shall be called up by giving the necessary information on the first and last 

members and placing ‘DO’ (meaning ditto) against each of the intervening members. 

4.1.8 Member - Elevation on Plans 

Members shall be located relative to the finished floor or other designated elevation.  Dimension 

shown in brackets applies to location of top of member.  When the dimension is applied to 

angles, it indicates location of back of angle. 
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4.1.9 Loading and Forces 

Loading information for floors, stairs, etc. are in the general notes or specifications.  Any 

variance of loading must be noted in the area applicable.  Forces are noted on member when 

they exceed allowances of standard connections.  (This informs the fabricator that connections 

must be designed to suit). 

 

4.1.10 Curbs and Guardrails 

The extent of curbs and guardrails is indicated on floor plans by symbolic lines. 

 

CURB ONLY 

CURB & GUARDRAIL 
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4.2 Geotechnical, Environmental and Survey Discipline 

4.2.1 Drawing Titles 

4.2.1.1 Geotechnical and Hydraulic 

The drawing title is composed by the joint effort of the Draftsperson and the respective 

Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will 

enable future key word searches and, as appropriate, follow these line descriptions: 

Line 1 Building, Structure or Area 

Line 2 Specific part of Building, Structure, Area or Feature 

Line 3 Type of Drawing 

Line 4 Plan(s) or Section(s) or Detail(s) 

Example: 

 

Further examples of drawing titles can be obtained from the electronic document management 

system (i.e. AS7). 

4.2.2 Drawing Scales 

The following is typical of scales used: 

Type of Drawing Metric Imperial 

Site:  

Site Plans, Roads, Railway 1:1000; 1:2000; 1:5000 1”=100’, 200’,400’ 

Rough Grading 1:2000 1”=200’ 

Yard Drainage 1:200; 1:1000 1/16”=1’-0”, 1”=100’ 

Excavation 1:100; 1:200; 1:500 1/8”, 1/16”=1’0”; 1”=20’, 50’,60’ 

In special cases, it may be necessary to use other scales as agreed upon by the Draftsperson 

and Engineer. 

date
mf roll

number

SIR ADAM BECK GS 2 NF28

MAIN DAM

5'-0" SOUTH OF U/S WALL

GEOTECHNICAL BOREHOLE BH-1

NW CASING

Niagara Operations

dwn

chkd
appdparticulars

no

rev
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1:20 1:50 1:100 1:200 

1:500 1:1 000 1:2 000 1:5 000 

1:100 000 1:500 000 1:100 000 1:500 000 

4.2.3 Symbols 

The symbols are divided into the following (see Section 4.2 Geotechnical, Environmental and 

Survey Discipline): 

 General Items. 

 Survey Discipline. 

 Legal Items. 

 Landscaping, Mapping, Railway, Roads, Drainage, Waterways. 

 Instrumentation. 

 Geotechnical Explanatory Sheet. 

4.2.4 Dimensioning 

No specific requirements, see Section 3.3.9.1 Dimensioning Principles. 

4.2.5 Drawing Presentation Format 

No specific requirements, see Section 4.1.5 Drawing Presentation Format. 

4.3 Electrical Discipline 

4.3.1 Drawing Titles 

The drawing title is composed by the joint effort of the Draftsperson and the respective 

Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will 

enable future key word searches and contain, as appropriate, the following: 

 Area or system 

 Location, views or type of protection 

 Type of drawing. 

An example of a drawing title, including system identification is shown below: 
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Further examples of drawing titles can be obtained from the electronic document management 

system, i.e. AS7. 

4.3.2 Drawing Classification Code 

Classification code, in OPG, is used primarily to identify a class of electrical drawings. 

Refer to pdf attachment Word file named Drawing Classification Code Chart for descriptions and 

examples related to the descriptive titles commonly found on OPG drawings.  For example, a 

drawing marked Class 36 would be an electrical arrangement on Lighting and Heating. 

Sub Class Designation may be used to identify any area of a project or a specific group of 

drawings within a classification.  An example of Sub Class Designation is shown below. 

SUB CLASS DESIGNATIONS 

 1 Area only 

if desired  

North or East 
Area 

South or West 
Area 

500 kV A F K 

230 kV B G L 

115 kV C H M 

 46 kV D I N 

27.6 kV & BELOW D J O 

4.3.3 Drawing Scales 

4.3.3.1 Selection of Drawing Scale 

The following is typical of scales used: 

Type of Drawing Scales 

 Metric Imperial 

Receptacles 1:100 1/8”=1’-0” 

Lighting 1:100;  1:200;  
1:1000 

1/4”,3/16”=1’-0”; 1”=20’, 60’ 

dwn

chkd
appdparticulars

no

rev
date

mf roll

number

SIR ADAM BECK GS 2 NF28

COMMON G14-G17

600V COMMON SWITCHGEAR

MOTOR FDR PROTECTION

ELEMENTARY WIRING DIAGRAM

Niagara Operations
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Grounding 
Powerhouse 1:50;  1:100;  1:200 3/16”,1/8”,3/32”,1/16”=1’-0” 

Switchyard 1:100;  1:200;  1:500 1”=10’, 20’, 30’ 

Switchyard Arrangement 1:50;  1:100;  1:200 1/4”,3/16”,1/8”,1/16”=1’-0” & 
1”=20’ 

Switchyard Conduit 1:100;  1:200;  1:500 1/8”,1/16”=1’-0”; 1”=30’ 

General Location Plan 1:200;  1:500 1”=20’ 30’ 40’, 50’ 

Cable Pans/Trays 1:50;  1:100 1/4”,3/16”,1/8”=1’-0” 

Powerhouse Conduit 1:50;  1:100 1/4”,3/16”,1/8”=1’-0” 

Bus Duct 1:50;  1:100 1/4”,3/16”,1/8”=1’-0” 

Switchgear 1:50;  1:100 1/4”,3/16”,1/8”=1’-0” 

Communications 1:200 1/16”=1’0” 

Building Services 1:100 1/8”=1’-0” 

Spec Drawing 1:50;  1:100 1/4”,3/16”,1/8”=1’-0” 

Panel Arrangement 1:3;  1:5 2”=1’-0” 

The drawing scale for each assignment shall be determined and selected by the Draftsperson in 

consultation with the Engineer.  He/she shall also select the scale for enlarged views, which will 

be at least twice the main view. 

4.3.3.2 Instrumentation and Control Drawings 

The following is typical of scales used: 

Type of Drawing 
Scales 

Metric Imperial 

Instrumentation and 
Control 

1:1;  1:5;  1:10;  1:20; 
1:50;  1:100;  1:200; 

1:500; 1:1000; 1:2000 

3”, 2”, 1-1/2”, 1”, 3/4", 1/2”, 1/4”, 
1/8”, 1/16”=1’–0” and full scale 

4.3.4 Electrical Drafting Symbols 

The Electrical drafting symbols are divided into the following: 

(1) Electrical Diagram Symbols - Derived from IEEE-200-1975, latest edition with some 
adaptation or additions as used in OPG RGPM Engineering. 

(2) Electrical Arrangements Symbols - Adaptations as used in the Electrical disciplines, 
which produce arrangement drawings. 

(3) Lighting and Building Services - Symbols are derived from CSA Z99 latest edition with 
some adaptation or additions as used in OPG RGPM Engineering. 
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4.3.5 Dimensioning 

No specific discipline requirements (see Section 3.3.9.1 Dimensioning Principles). 

4.3.6 Drawing Presentation Format 

4.3.6.1 General Practices 

(1) FUNCTIONAL DRAFTING will be used to the fullest extent economically possible.  See 
Section 3.1.2 Functional Drafting. 

(2) DRAWING SIZE - In general, the use of B1 drawing sheets, (i.e. 5), should not be 
used. 

(3) PRESET FORMS of various types are developed on each project and are applicable to 
that project only. 

(4) CONSOLIDATED CABLE, BOX LISTS AND BUBBLE NUMBERS 

 Computer Process - At the present time, no databases exist for the above.  The 
process will be defined when the databases have been developed and populated 
with the existing data. 

 Manual Process - The Draftsperson prepares the lists as per instructions for the 
specific project on standard, electronic or manual forms.  For existing plants, the 
lists are continued in the established pattern. 

4.3.7 Equipment Identification Codes 

4.3.7.1 General 

Where codes are supplied as part of an assignment, the Draftsperson must not change the 

markings without the consent of the designer concerned.  When difficulty is encountered in 

assembling a code marking, the Engineer is to be consulted.  Repetitive situations, where no 

code is available, should be brought to the Engineer’s attention.  An additional code number 

must not be created by other than the originating group.  If a number is missing, it should be 

requested through normal coordination channels. 

The Draftsperson will ensure all code markings on a drawing are checked prior to issue.  

Additions or corrections to the code lists in this subject should be requested promptly.  Use of 

drawing legends shall be minimized and the Engineer is to be consulted when unavoidable. 

This section contains or makes reference to the code systems, which the Draftsperson 

encounters in normal work assignments.  Each list indicates the primary type of drafting work, 

which utilizes the codes.  There may be other types of drawings or tabulations to which the data 

is transcribed from the primary source. 

Coding consists of: 

 Unit number. 

 System name. 

 Device code and serial number. 
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4.3.7.2 Electrical Device Functions 

Reference - IEEE 37.2. 

4.3.7.3 Purpose of Device Function Number 

A device function number, with appropriate suffix letter or letters where necessary, is used to 

identify the function of each device in all types of partial automatic and automatic, and in many 

types of manual switchgear.  These numbers are to be used in elementary and connection 

wiring diagrams, instruction books, publications and specifications.  In addition, for automatic 

switchgear, the number may be placed on or adjacent to each device in the assembled 

equipment so that the device may be readily identified. 

Numbers from 95 to 99 should be assigned only for those functions in specific cases where 

none of the assigned standard device function numbers are applicable.  Numbers which are 

‘reserved for future application’ should not be used. 

Refer to pdf attachment Word file named Standard Device Function Numbers, each with its 

corresponding function name and the general description of each function. 

4.3.7.4 Supervisory Control and Indication 

Refer to IEEE - Standard C37.2, latest edition. 

4.3.7.5 Suffix Letters 

Refer also to IEEE - Standard C37.2, latest edition. 

Suffix letters may be used with device function numbers.  They should be used only when they 

accomplish a useful purpose. 

For example, when all of the devices in the equipment are associated with only one kind of 

apparatus, (such as a feeder, motor or generator), in order to retain maximum simplicity in 

device function identification, it is common practice not to add the respective suffix letter F, M or 

G to any of the device function numbers. 

In order to prevent any possible conflict or confusion, each suffix should have only one meaning 

for individual equipment.  Each suffix should not consist of more than two letters in order to keep 

the complete function designation as short and simple as possible. 

The meaning of each suffix used with a device function number should be designated in the 

following manner on the necessary drawings or publications applying to the equipment: 

TC Trip Coil 

V Voltage 

X Auxiliary Relay 
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In cases where the same suffix has different meaning in the same equipment, the complete 

device function number with its suffix letter or letters should be listed in the legend as follows: 

63 V Vacuum Relay 

70 R Raising Relay for Device 70 

90 V Voltage Regulator 

Colour Code for Relay Blocking Switches 

Blocking Switch Features Colour 

Standard Switch *red 4210 

Auto-reclosing blocking 

(blocks the special instantaneous relay used with auto-reclosing) 
orange 4260 

Master trip blocking green 4230 

Master trip close blocking yellow 4220 

Gas relay blocking blue 4250 

Remote trip blocking purple 4510 

Annunciator blocking white 4000 

Pilot wire relay 

black 4160 

with red 
top 

4210 

Blocking switching on alternate relays, which are used only when 
pilot wire relays are out of service 

black 4160 

*Colour of handles on standard switches. 

Application Notes: 

(1) The required colour of blocking switch handles will be indicated on the panel CWD, 
EWD and Panel Arrangement drawings. 

(2) The B/M will show all switches in the colour as purchased, (normally standard red). 

(3) By instruction or specification any further painting of the handles should be done at the 
time of panel assembly.  This includes the supply of paint. 

4.3.7.6 Instrumentation Standards-Instrument Designation Code 

Application Notes: 

System Flow Diagrams, Control Logic Diagrams and Electrical Schematic (1-Line) Diagram and 

EWD show the origination of most code numbers for drafting work. 
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4.4 Mechanical Discipline 

4.4.1 Drawing Titles 

The drawing title is composed by the joint effort of the Draftsperson and the respective 

Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will 

enable future key word searches and as appropriate, contain the following: 

 Name of building, structure or feature. 

 Specific system or part of building, structure or feature. 

 Plan or section elevations; drawing identity. 

 Type of drawing (plant arrangement, flow diagram, etc.). 

Example: 

 

Further examples of drawing titles can be obtained from the electronic document management 

system (i.e. AS7), searching under 'Drawings', and entering the name or part of the name of the 

drawing as a keyword. 

4.4.2 Drawing Scales 

4.4.2.1 Typical Scales Used: 

Type of Drawing Metric Imperial 

Plant Arrangement 1:50; 1:25 1/4" = 1’-0” 

Equipment Location 1:100 1/8”, 3/32” = 1’-0” 

Substructure Piping 1:100 1/8” = 1’-0” 

Yard Piping 1:100 1/8”, 1/16” = 1’-0” 

Yard Piping Key 
Plans 

1:100; 1:1000; 1:2000 1’ = 50’, 60’, 200’ 

System Drawings 
1:10; 1:20; 1:50; 1:100 1/2", 3/8”, 1/4", 3/16”, 1/8”, 3/32” = 

1’-0” 

Specification 
Drawings 

1:10; 1:20; 1:50; 1:100 1’, ¾”, ½”, 3/8”, ¼” = 1’-0” 

date
mf roll

number

SIR ADAM BECK GS 2 NF28
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HEATING SYSTEM

FLOW DIAGRAM
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Ventilation 1:50, 1:100 ¼”, 1/8” = 1’-0” 

The scale for the main view of the drawing shall be established by the Draftsperson.  The scale 

for enlarged views shall be at least twice the size of the main view.  The actual scale shall be 

decided by the Draftsperson concerned. 

4.4.3 Symbols 

The Mechanical drafting symbols are divided into the following (See Section 4.4 Mechanical 

Discipline): 

 Air Conditioning, Heating and Ventilation. 

 Flow Diagrams. 

 Power Equipment. 

 Machining. 

 Piping. 

 Plumbing. 

 Valves. 

 Welding. 

 Instrumentation and Control. 

4.4.4 Dimensioning 

The following are to be considered when dimensioning Mechanical drawings: 

4.4.4.1 Piping 

(1) Dimensioning shall be centre line to centre line.  In some cases the bottom of the 
inside pipe elevation is given. 

 

(2) Dimensions shall enable field fabrication, site location and installation. 

(3) Pipe supports and hangers shall be dimensioned to building steel or floors. 

 

(4) Standard fittings, flanges, etc., are dimensioned for accumulative length, as shown 
below.  For rubber lined systems see Item 15 below. 
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(5) The elevation of pipe in substructure shall be to the centre line of the pipe. 

(6) All vertical and horizontal location dimensions shall be to the centre line of the pipe. 

(7) All gasket dimensions shall be included in dimensioning by extending extension lines, 
and using the open arrow head: 

 

(8) Normally, tolerances will not be included in a piping system. 

(9) Dimensions shall be above the dimension lines and conform to Section 3.3.10 
Lettering. 

 

(10) Floor elevations will be expressed in the following manner: 

 

(11) Pipe centre lines will be expressed in the following manner: 

 

(12) Coordinate dimensions on yard drawings will be expressed in metres. 

(13) Field run pipe shall be adequately dimensioned to permit field installation.  Changes in 
direction and elevation must be clearly indicated and overall length of the piping 
shown.  All terminal points must be defined and dimensioned. 

(14) When dual dimensioning is used on main steam (MS) and hot reheat steam (HRS), or 
other steam system, the hot dimension (H), shall be shown on top of the dimension 
line, or to the left.  The fabricating dimension (F) shall be shown under the extension 
line, or to the right. 
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(15) Rubber lined piping shall be dimensioned centre line to centre line and each length 
between flanges, and fittings. 

(16) The figure below illustrates dimensioning of isometric drawings and certain general 
mechanical dimensioning practices. 

 

4.4.5 Ductwork 

(1) Plan views are dimensioned from grid lines to centreline of ducts. 

(2) Where grid lines are likely to be concealed by walls, etc. prior to duct installation, 
dimensioning shall be to walls or other visible datum points. 

(3) Ducts are dimensioned to sheet metal. 
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(4) Ducts, grilles, diffusers, dampers, etc. shall be dimensioned in millimetres. 

(5) In sections and elevations, dimensions are to the bottom of duct. 

(6) Use a centreline dimension when connecting ductwork to equipment, i.e. fan inlet. 

4.4.6 Equipment Drawings 

(1) Plan views are dimensioned to centreline. 

(2) Sections and elevations are dimensioned to centreline where necessary or if desirable. 

(3) Each component in a built-up equipment unit shall be dimensioned. 

4.4.7 Drawing Presentation Format 

Types of drawings prepared: 

(1) Flow diagrams. 

(2) System Drawings. 

(3) Plant Arrangement Drawings. 

(4) Equipment Location Drawings. 

(5) Yard Piping. 

(6) Isometric Drawings. 

(7) 3-D Drawings. 

4.4.7.1 Flow Diagrams 

A drawing showing diagrammatically design decisions made to effect the orthographic 

presentation of a system.  The principles to be followed are: 

(1) Use an A1 drawing sheet. 

(2) Use a medium line weight for pipe headers, both principal and secondary. 

(3) Use a thin line weight for equipment and instrument symbols. 

(4) Use symbols where possible to draw an object. 

(5) Check the symbol section of this document to make sure you represent an object 
correctly. 

(6) Lines intersecting another but not joining should cross over by using a small semi-
circle. 

(7) Leave adequate space for line and valve numbering, dimensioning, notes and 
reference remarks. 

(8) Keep clear of borderlines on the drawing sheet and do not draw into the right hand 
column above the titleblock. 

4.4.7.2 System Drawings - Orthographic and Isometric 

These are drawings portraying the route of a pipe system such that the piping can be fabricated, 

hung and erected in the field.  The principles to be followed are: 
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(1) The drawing shall contain all necessary information for instrument, valve, and support 

locations.  Bills of Material or item lists may be shown on the drawing where possible, 
or separately as a drawing sheet. 

(2) Due care must be taken to choose a route both economical and practical, permitting 
good access and withdrawal space around equipment, allowing for expansion or 
contraction when necessary and supported where possible from existing floor or steel 
and conforming to safe standards. 

(3) Use an A1 drawing sheet. 

(4) Supports are detailed on separate A4 sheets or detailed on the same drawing or new 
drawing. 

(5) For orthographic drawing, choose views that will give maximum clarity. 

(6) For an orthographic drawing containing several views, start plan on upper left-hand 
side of sheet. 

(7) Make the system stand out by heavier delineation from background delineation. 

(8) Piping systems will be drawn single line for all pipes under 8.5 mm.  A double line or 
heavier line will be used for all larger pipe sizes. 

(9) Show hanger locations.  On orthographic drawing this is normally shown in the plan 
view. 

(10) Don't repeat dimensions unnecessarily. 

(11) When a pipe system has slopes in horizontal parts of the system, use the word FALL 
over an arrow to indicate direction. 

(12) For isometric drawings, horizontal and vertical lines should, where possible, be 
proportionate to each other. 

(13) Dimensions not critical to the system piping but used to locate equipment or building 
steel shall have the abbreviation REF after the dimension. 

(14) Dimensions should always be taken to centre line of the pipe when locating to some 
fixed object. 

(15) When drawing field run pipe, dimensioning shall be kept to a minimum and shall only 
refer to elevations and relative location to building columns, or equipment. 

(16) When listing notes and references in right hand column of the drawing sheet, list 
references first, writing a brief description followed by the drawing reference numbers. 

4.4.7.3 Plant Arrangement Drawings 

(1) Drawing(s) showing the arrangement of equipment, steel work, concrete, brickwork, 
electrical ducts, ductwork and piping at chosen positions in the plant. 

(2) One view only will normally be shown on each drawing. 

(3) Use a ‘B1’ size sheet unless informed otherwise. 

(4) The location of the view forms a grid - normally ending on column centre lines.  Do not 
carry over any delineation past the grid lines. 

(5) The drawing is an accuracy drawing used to determine clearances and interferences.  
Therefore, care must be taken to draw to scale. 

(6) Size limitation of piping to be shown single or double line. 
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(7) Whether or not to show ‘Field Run’ piping to be jointly determined by Draftsperson and 

coordinating Engineer for the project concerned. 

(8) Linework shall be of two weights.  Steelwork, equipment, and concrete outlines are to 
be lighter than piping, cable pans, panels and ductwork. 

(9) Dimensions shall be kept to a minimum.  Normally only column spacings are 
dimensioned. 

(10) Pipelines in plan shall show pipeline designation and the elevation of the pipe. 

(11) Electrical features normally added to the drawings shall include cable pans, panels, 
bus ducts and switchgear. 

(12) Bracing of steel columns shall be shown in plan views by an arrow shaded thus: 

 

(13) Pipe hangers shall be shown in plan view thus: 

 

(14) When listing notes and references in the right hand column of the drawing sheet, list 
references by first writing a brief description followed by the drawing reference number. 

4.4.7.4 Equipment Location Drawings 

Equipment location drawing(s) show the location of equipment in the powerhouse and important 

features, such as stairs, platforms, rooms, openings and isolating phase duct routes.  These 

drawings are used inter-departmentally to effect decisions. 

(1) Use A0 sheet size for powerhouse equipment location drawings. 

(2) One view only will normally be shown on each drawing. 

(3) All building columns will be shown and identified, the extent and thickness of any 
enclosures shall be shown. 

(4) Access or exit openings in the building will be shown. 

(5) All equipment in nominal outline must be shown and dimensioned in two directions, 
normally to a fixed point such as building columns. 

(6) Centre line elevations of pumps, fans, horizontal coolers and heaters must be given. 

(7) Large openings such as access, ducts, pits, are to be dimensioned. 

(8) Platform locations are to be shown; their floor elevation and overall dimensions are to 
be noted. 

(9) Bracing of steel columns shall be shown in plain view by an arrow  shaded thus: 
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(10) All equipment shown shall have the manufacturer’s drawing referenced in the 
reference column. 

(11) Withdrawal and laydown areas, required for removal of equipment, shall be noted by 
broken lines. 

(12) Future equipment requirements shall be shown by chain dot outline. 

(13) Stairwells, direction of stairs, ladders to access platforms, will be shown. 

(14) Grated floors, checker plate floors, will be indicated by the appropriate symbol but 
indication must be kept to a minimum. 

(15) Electrical equipment to be shown, such as isolated phase bus, switchgear, cubicles, 
transformers, motor control centres. 

4.4.7.5 Yard Piping Drawings 

These are drawings showing the route of all pipe systems exposed and buried that exist in that 

part of the plant area not contained in a building.  Yard features other than piping are also 

shown but only in outline. 

(1) A grid drawing called ‘Key Plans’ will have divided the site and each rectangle in the 
grid will have been allocated a number. 

(2) The Key Plans are normally drawn at a 1:1 in model space on an A0 sheet for metric 
and 1/8”, 1/16”=1’-0” for imperial drawings to be used in paper space. 

(3) Each area (detail) drawing shall be drawn on an A1 sheet. 

(4) All major views are plan views, blow ups and details of critical areas within the grid are 
permitted. 

(5) Only details applying to the particular grid shall be shown. 

(6) If a detail cannot be shown clearly without interfering with the presentation of the rest of 
the drawing, a separate detail drawing may be drawn by adding a sheet to the drawing. 

(7) Do not carry, beyond the grid lines, any structure, road, pipe system or other feature, 
except reference marks, dimensions and notes. 

(8) All roads, ditches, yard drainage, railways, fences, to be drawn accurately.  These 
drawings are to be checked for clearance as well as detail. 

(9) All electrical buried ducts must be shown. 

(10) Use medium weight lines to represent piping, all other line weight must be thin. 

(11) Use single line for all piping. 

(12) Headers travelling the same route but representing a different system should be 
grouped together where possible. 

(13) Normally terminate all piping 1500 mm from a building. 

(14) The depth of cover for all water systems should be a minimum of 1 500 mm unless 
approved otherwise by the Engineer. 

(15) Elevations of piping will normally be to the pipe centre line. 



Title: Number & Version Page: 

Drawing Presentation Standard and Practices ENG-STD-004 / R01 61 of 64 

 
(16) The full pipe designation code and colour should be shown for each pipe line. 

(17) Keep dimensioning to a minimum; all locations of pipe should be by ordinates. 

(18) When listing notes and references in the right hand column of the drawing sheet, list 
references first, writing a brief description followed by the drawing reference number. 

4.4.7.6 HVAC/Mechanical Drawings 

(1) Isometric drawings shall be used for efficiency to portray piping details, pump and tank 
connections, etc.  Line work shall be done with appropriate piping designations. 

(2) On working drawings, all equipment is designated by abbreviation from station 
equipment device code.  The abbreviation and equipment number appears on the 
drawings as shown below.  Designations for valves, strainers, etc. are done in a like 
manner. 

 

(3) Flow Diagrams - The same form of enclosure as above is used for equipment coding 
on flow diagrams.  An exception is motors, in which case a circle is used.  
Abbreviations are taken from instrumentation device code.  A circular enclosure with 
the appropriate abbreviation is used for all instrumentation coding. 

5. REFERENCES 

 ENG-MAN-015 Contractor-Submitted Drawing Requirements. 

 ENG-PRC-051 Drawing Management and Services. 

 ENG-STD-003 Units of Measurement for Imperial - Unit Sites. 

 OPG STD6-C-H-01140-1120 Design and Construction Branch, Instrumentation and 
Control, Design Standards Manual. 

 IEEE Standard 315-1975 Graphic Symbols for Electrical and Electronics Diagrams 
(Including Reference Designation Letters). 

 CAN/CSA-B78.2-M91 (R2002) - Dimensioning and Tolerancing of Mechanical 
Drawings. 

 The Standards of the American National Standards Association (ANSI). 

 ANSI C37.2 - 2008 - Electrical Power System Device Function Numbers, Acronyms 
and Contact Designations. 

 The Standards of the Canadian Institute of Steel Construction (CISC). 

 Handbook of Steel Construction (Metric Structural Steel Design Data). 

 The Land Survey Act. 

FAN NO. 1

FAN OR PUMPF-1

F-1

FM-1
WITH MOTOR
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6. REVISION HISTORY 

Revision 
Number 

Revised 
Section or 
Pages 

Revision Description Revision 
Date 

R01 1.1  Purpose of document section rewritten. 

 Added bullet “ENG-STD-003 Units of 
Measurements for Imperial – Unit Sites”. 

Dec. 20, 
2016 

2  New section “Document Management” created, 
consisting of existing sub-sections in document, 
for improved organization of information. 

2.1.1  Pdf replaces microfilm as the official corporate 
record of a drawing. 

2.1.2  Added electronic file examples “(.pdf, .dwg, .mil, 
.tiff, .docx, .xlsx, etc.)”.  

2.2  Deleted “Existing drawings will continue to be 
used unless the revisions are so extensive, the 
preparation of a new drawing is justified.” 

2.2.1  Added “related to Engineering Change” to (1). 

2.2.2  Deleted drawing revision condititions (1) to (5). 

2.2.2 (7)  Added “and/or Engineer”. 

2.2.4.1  Added “application of `OBSOLETE’ stamp” to last 
paragraph.  Obsolete stamp image inserted. 

2.2.4.2  Added “application of `SUPERSEDED’ stamp” to 
last paragraph.  Superseded stamp image 
inserted. 

2.2.6  Deleted “A drawing number change occurs when 
the original drawing number is changed, but the 
drawing is not being superseded. The changes to 
the drawing number are the document type, 
drawing size and drawing source components.” 

3.1.3 (3)  Wording change to highlight AutoCAD is the only 
acceptable software for drafting. 

3.3.1.1  AutoCAD is the only acceptable software for 
drafting. 

3.3.1.2  AutoCAD is the only acceptable software for 
drafting. 

3.3.1.3  Excel .xlsx replaces .xls. 

3.3.2  Added “Image file shall be embedded whenever 
possible to reduce the housekeeping of the files” 
to third bullet. 

 ‘Hyphens’ replaces ‘underscores’ in AS7 filename 
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numbering. 

3.3.3  Deleted “Drawings - Completed Folder” sub-
section. 

3.3.5.2  Deleted “and Section 2.2.5.8 - Typical Makeup of 
other Document File Numbers” before Figure 1. 

3.3.5.5  ‘Professional Services Provider’ replaces 
Consultant. 

 Information re-organized in table for clarity. 

3.3.5  Deleted “Typical Makeup of Other Document File 
Numbers”, “Correspondence”, “When Filing 
Numbers are Omitted”, and “Document 
Registration” sub-sections. 

 New Sub-sections 2.2.5.8 Bills of Material and 
2.2.5.9 Specifications (previously numbered list, 
no content change). 

3.3.5.11  Added “NOTE:  For thermal generating stations, 
unit coding is different than in Hydro stations.  
Please contact the local thermal drawing office for 
unit coding direction.” 

3.3.7  Added 2nd paragraph “All drawings should be 
created full size (1:1) in model space.  Standard 
scaled prints of the drawings should be created in 
paper space, excluding electrical drawings, which 
can be created not to scale in model space.”  

 Added 3rd paragraph “All drawing borders on 
paper space shall remain full size (1:1).” 

3.3.7.1 (2)  “Scans” replaces reference to microfilms. 

3.3.8  “Scan” replaces “microfilm”. 

3.3.8.1  Last paragraph “of the pdf files” replaces 
“microfilm work”. 

3.3.8.2  Symbols Used on Drawings removed from body of 
document.  Added “Refer to pdf attachment Word 
file named Symbols Used on Drawings for 
discipline specific symbols.” 

3.3.9.1 (3)  “MCD-2-79 Ontario Power Generation Standard 
Specification - SI Metric Practice Reference 
Guide” replaced by “ENG-STD-003 Units of 
Measurements for Imperial Unit Sites”. 

3.3.9.1 (10)  Added “All drawings should be created full size 
(1:1) in model space.  Standard scaled prints of 
the drawings should be created in paper space, 
excluding electrical drawings, which can be 
created not to scale in model space.” 
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3.3.10.1  Lettering size table added for clarity. 

3.3.12  Abbreviations Used on Drawings removed from 
body of document.  Added “Refer to pdf 
attachment Word file named Abbreviations Used 
on Drawings for reference.” 

4.1.1  Deleted “Further examples of drawing titles can be 
obtained from the electronic document 
management system, i.e. AS7.” 

4.3.1  First sentence changed to “The drawing title is 
composed by the joint effort of the Draftsperson 
and the respective Engineer.” 

4.3.2  Drawing Classification Codes removed from body 
of document.  Added “Refer to pdf attachment 
Word file named Drawing Classification Code 
Chart for descriptions and examples related to the 
descriptive titles commonly found on OPG 
drawings.”  

4.3.4 (1)  IEEE-200-1975 replaces CSA Z99. 

4.3.7.2   Deleted “ANSI Standard C37.2 latest edition”. 

4.3.7.3  Standard Device Function Numbers removed from 
body of document.  Added “Refer to pdf 
attachment Word file named Standard Device 
Function Numbers.” 

4.4.1  First sentence changed to “The drawing title is 
composed by the joint effort of the Draftsperson 
and the respective Engineer.” 

 Added “searching under 'Drawings', and entering 
the name or part of the name of the drawing as a 
keyword” to last sentence. 

4.4.7.5  (2) “1:10 000” changed to ”1:1 in model space” 
and added “to be used in paper space” at end of 
sentence. 

 Deleted old (3) and (4) numbered items. 

 (6) For yard piping drawings, item now reads “If a 
detail cannot be shown clearly without interfering 
with the presentation of the rest of the drawing, a 
separate detail drawing may be drawn by adding a 
sheet to the drawing.” 

5  References updated. 

All  AS7 replaces SAP/DM throughout.  

R00 All  New document.  Supersedes EPS-DRF-STD-001. Jun. 30, 
2011 
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[bookmark: _Toc396991177]INTRODUCTION

The following symbols represent the current graphical forms, which represents defined objects used in OPG-Hydro Engineering.  This standard sets out current practices and definitions of the forms in use.

In some cases, examples of older symbology, etc. have been given due to the age of OPG-Hydro facilities and their associated drawings.  The OPG-Hydro AutoCAD menu contains most of the symbols, etc. contained in this section.

Proposed new symbols shall be authorized for current work to suit stated conditions.  The intentions of the standard authority are to be followed to the extent possible.

If any required symbols are not available, this list is to be revised to reflect this requirement.

[bookmark: _Toc276987922][bookmark: _Ref277232709][bookmark: _Ref277232719][bookmark: _Toc307911404][bookmark: _Toc307911502][bookmark: _Toc383610791][bookmark: _Toc383612729][bookmark: _Toc383614982][bookmark: _Toc383691987][bookmark: _Toc396809405][bookmark: _Toc396910700]


[bookmark: _Toc396991178]Civil Discipline

The Civil drafting symbols are divided into the following:

Concrete, Drainage, Grading and Excavation, Roads.

Structural Steel.

[bookmark: _Toc276987923][bookmark: _Toc307911405][bookmark: _Toc307911503][bookmark: _Toc383610792][bookmark: _Toc383612730][bookmark: _Toc383614983][bookmark: _Toc383691988][bookmark: _Toc396809406][bookmark: _Toc396910701][bookmark: _Toc396991179]Concrete, Drainage, Grading and Excavations Roads

The following symbols are in the Civil and Structural Disciplines.

		[bookmark: _Toc383614984]JOINT[image: ]

		[bookmark: _Toc383614985]OPENING

This symbol also applies to structural steel drawings[image: ]
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		[bookmark: _Toc383614987]DRAINAGE



		[bookmark: _Toc383614988]CATCH BASIN

[image: ]

		[bookmark: _Toc383614989]MANHOLE

[image: ]

		[bookmark: _Toc383614990]DITCH INVERT

[image: ]



		[bookmark: _Toc383614991]HIGH POINT OF DITCH[image: ]

		







		[bookmark: _Toc383614992]GRADING AND EXCAVATION



		[bookmark: _Toc383614993]SLOPE

Direction of arrow indicates downward slope.[image: ]

		[bookmark: _Toc383614994]EARTH (SECTION)[image: ]

		[bookmark: _Toc383614995]ROCK (SECTION)[image: ]



		[bookmark: _Toc383614996]OUTLINE OF EXCAVATION[image: ]

		







		[bookmark: _Toc383614997]ROADS



		[bookmark: _Toc383614998]CROWN[image: ]

		[bookmark: _Toc383614999]SHOULDER[image: ]

		





[bookmark: _Toc276987924][bookmark: _Toc307911406][bookmark: _Toc307911504][bookmark: _Toc383610793][bookmark: _Toc383612731][bookmark: _Toc383615000][bookmark: _Toc383691989][bookmark: _Toc396809407][bookmark: _Toc396910702][bookmark: _Toc396991180]Structural Steel

Structural steel designations are derived from CISC (Canadian Institute of Steel Construction). Handbook of Steel Construction.

[bookmark: _Toc276987925][bookmark: _Ref277233262][bookmark: _Toc307911407][bookmark: _Toc307911505][bookmark: _Toc383610794][bookmark: _Toc383612732][bookmark: _Toc383615001][bookmark: _Toc383691990][bookmark: _Toc396809408][bookmark: _Toc396910703]


[bookmark: _Toc396991181]Electrical Discipline

The Electrical drafting symbols are divided into the following:

Electrical Diagrams

Electrical Arrangements

Lighting and Building Services

[bookmark: _Toc276987926][bookmark: _Toc307911408][bookmark: _Toc307911506][bookmark: _Toc383610795][bookmark: _Toc383612733][bookmark: _Toc383615002][bookmark: _Toc383691991][bookmark: _Toc396809409][bookmark: _Toc396910704][bookmark: _Toc396991182]Electrical Diagrams

The following symbols are derived from:

1. CSA Z99 - 1975 with some adaption or additions as used in OPG-Hydro Engineering.

Ontario Power Generation practices within the drafting groups which produce electrical drawings.

		ACOUSTIC DEVICES



		BELL ELECTRICAL, TELEPHONE RINGER

If specific indication is required, the abbreviation AC or DC may be added within the square.

		[image: ]



		[bookmark: _Toc383615003]BUZZER

[bookmark: _Toc383615004]AC or DC may be added as above
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		HORN ELECTRICAL, LOUDSPEAKER, SIREN,

UNDERWATER SOUND PROJECTOR OR TRANSCEIVER



		GENERAL

Application - Specific types.  If specific types of identification of loudspeaker types are required, use the following symbol(s) at the locations indicated by the  and the ▲.

 -  HN Horn, electrical

 -  HW Howler

 -  K Loud speaker

 -  SN Siren

▲ - EM Electromatic with moving coil, (moving coil leads should 

       be identified).

▲ - EMN Electromatic with moving coil and neutralizing winding 

       (moving coil leads shall be identified).

▲ - MG Magnetic armature.
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		CIRCUIT PROTECTORS



		FUSE (ONE TIME THERMAL CURRENT OVERLOAD DEVICE) - GENERAL

		[image: ]

		FUSE WITH ALARM CONTACT (GRASSHOPPER)

		[image: ]



		FUSE, DUMMY

		[image: ]

		







		LIGHTING ARRESTERS



		GENERAL

		[image: ]

		CARBON BLOCK; TELEPHONE PROTECTOR BLOCK - The sides of the rectangle are to be approximately in the ratio of 1 to 2 and the space between the rectangles shall be approximately equal to the width of the rectangle.

		[image: ]



		ELECTROLYTIC OR ALUMINIUM CELL

		[image: ]

		HORN GAP

		[image: ]



		PROTECTIVE GAP

Equilateral triangle arrow head shall not be filled.

		



		SPHERE GAP

		[image: ]



		VALVE OR FILM ELEMENT

		[image: ]

		MULTIGAP, GENERAL

		[image: ]



		PIPE GAP

		[image: ]

		Application:  Gap plus valve plus ground, 2 pole

		[image: ]



		

		

		

		[image: ]








		CIRCUIT BREAKER



		If distinction is needed; for alternating - current circuit breakers rated at 1500 volts or less and for all direct current circuit breakers

		[image: ]

		



		Circuit breaker, other than covered above.  The symbol in the right column is for a 3-pole breaker.

NOTE:  Identification may be added inside or adjacent to the symbol when necessary.
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		OR



		Application:  3-pole circuit breaker with thermal overload device and magnetic over current trip

		[image: ]

		Application:  electrically operated circuit breaker

		[image: ]



		Application:  Electrically operated circuit breaker

		[image: ]

		








		CONTACTS, SWITCHES, CONTACTORS AND RELAYS

[bookmark: _Toc383615005]BASIC CONTACT ASSEMBLIES



		The standard method of showing a contact is by a symbol indicating the circuit condition it produces when the actuating device is in the de-energized or non-operated position.  The actuating device may be of a mechanical, electrical, or other nature and a clarifying note may be necessary with the symbol to explain the proper point at which the contact functions, (i.e. the point where a contact closes or opens as a function of changing pressure level, flow, voltage, current, etc.).  In cases where it is desirable to show contacts in the energized or operated condition and where confusion may result, a clarifying note shall be added to the drawing.

Auxiliary switches or contacts for circuit breakers, may be designated as follows:

1. Closed when device is in energized or operated position

Closed when device is in de-energized or non-operated position

Closed when operating mechanism of main device is in energized or operated position,

Closed when operating mechanism of main device is in de-energized or non-operating position.

See Section 11, 11.2, 11.27 (main document) - Equipment Identification Codes, for further details.

In the parallel - line contact symbols shown below, the length of the parallel lines shall be approximately four times the width of the gap.



		CLOSED (BREAK)

		[image: ]

		OPEN (MAKE)

		[image: ]



		TRANSFER

		[image: ]

		MAKE BEFORE BREAK

		[image: ]



		Application: open contact with time closing (SO) or time-delay closing (TDPU) feature.

		[image: ]

		Application: closed contact with time opening (SR) or time-delay opening (TDDO) feature.

		[image: ]



		TIME SEQUENTIAL CLOSING (STEPPING SW)

		[image: ]

		MAGNETIC BLOWOUT COIL

		[image: ]








		OPERATING COIL



		RELAY COIL

The asterisk denotes the relay designation together with a device function number from section 2.7.4.3 (if applicable) and relay type. (The above may also be placed outside the symbol if required).

		[image: ]

		MAGNETIC OVER CURRENT DEVICE

		[image: ]







		SWITCH



		See also FUSE.  Fundamental symbols for contacts, mechanical connections etc. may be used for switch symbols. The standard method of showing switches is in a position with no operating force applied. For switches that may be in one of two or more positions with no operating force applied and for switches actuated by some mechanical device (as in air pressure, liquid level, rate-of-flow, etc. switches), a clarifying note and/or diagram may be necessary to explain the point at which the switch functions.



		KNIFE SWITCH

		[image: ]

		Application:  D.P.D.T. switch with terminals shown

		[image: ]



		Application:  T.P.D.T. knife switch with auxiliary contacts and terminals.

		[image: ]

		








		DISCONNECT SWITCH



		MANUAL OPERATED DISCONNECT SWITCH

		[image: ]

		MANUAL GANG OPERATED DISCONNECT SWITCH

		[image: ]



		LOAD INTERRUPTER SWITCH

		[image: ]

		HORN GAP SWITCH

Note:  Refer to circuit protectors for horn gap

		[image: ]



		MOTOR OPERATED DISCONNECT SWITH

		[image: ]

		SOLENOID OPERATED DISCONNECT SWITCH

		[image: ]



		GROUND SWITCH SINGLE POLE

		[image: ]

		3 POLE MANUAL GANG OPERATED

		[image: ]







		DOUBLEBREAKER DISCONNECT SWITCH



		MANUAL GANG OPERATED

		[image: ]

		MOTOR OPERATED SOLENOID CLOSED

		[image: ]



		MOTOR OPERATED LINE SWITCH WITH SINGLE POLE GROUND SWITCH

		[image: ]

		FUSE DISCONNECT

		[image: ]



		FUSE MOUNT DISCONNECT

		[image: ]

		HOOKSTICK OPERATED, COMBINATION FUSED DISCONNECT AND LOAD INTERRUPTER

		[image: ]



		REGULATOR BYPASS SWITCH

		[image: ]

		








		PUSH BUTTON

Momentary or spring return



		CIRCUIT CLOSING (MAKE)

		[image: ]

		CIRCUIT OPENING (BREAK)

		[image: ]



		TWO CIRCUIT

		[image: ]

		TWO CIRCUIT MAINTAINED OR NOT SPRING RETURN

		[image: ]







		[bookmark: _Toc383615006]SELECTOR OR MULTIPOSITION SWITCH

The position in which the switch is shown shall be indicated by the 

designation of switch positions or indicated by a note.



		GENERAL (FOR POWER AND CONTROL DIAGRAMS)

Any number of transmission paths may be shown.

		[image: ]

		[bookmark: _Toc383615007]BREAK‑BEFORE‑

[bookmark: _Toc383615008]MAKE

Non-shorting (non-bridging) during contact transfer.

		[image: ]



		[bookmark: _Toc383615009]MAKE‑BEFORE‑

[bookmark: _Toc383615010]BREAK

Shorting (bridging) during contact transfer.



		[image: ]

		SEGMENTAL CONTACT

		[image: ]



		[bookmark: _Toc383615011]22-POINT SELECTOR

		[image: ]

		10-POINT SELECTOR SWITCH WITH FIXED SEGMENT

		[image: ]







		MASTER OR CONTROL SWITCH

A table of contact operation must be shown on the diagram.  A typical table is shown below:



		DETACHED CONTACTS SHOWN ELSEWHERE ON DIAGRAM

[image: ]







		[bookmark: _Toc383615012]CONTACTOR



		See also circuit breaker.  A power switch suitable for frequently making and breaking an electric circuit, (may be operated electro-mechanically or electro-pneumatically).  Fundamental symbols for contacts, coils, mechanical, connections, etc., are the basis of contactor symbols and should be used to represent contactors on complete diagrams.  Complete diagrams of contactors consist of combinations of fundamental symbols for control coils, mechanical connections, etc., in such configurations as to represent the actual device.  Mechanical interlocking should be indicated by notes.



		[bookmark: _Toc383615013]ELECTRICALLY OPERATED 1 POLE CONTACTOR WITH SERIES BLOWOUT COIL

		[image: ]

		ELECTRICALLY OPERATED 3 POLE CONTACTOR WITH SERIES BLOWOUT COIL, 2 OPEN AND 1 CLOSED AUXILIARY CONTACTS, (SHOWN SMALLER THAN MAIN CONTACTS).  AUXILIARY CONTACTS MAY ALSO BE SHOWN IN TABLE FORM.

		[image: ]



		

		

		

		This symbol is normally shown with all contacts in line



		[bookmark: _Toc383615014]ELECTRICALLY OPERATED 1 POLE CONTACTOR WITH SHUNT BLOWOUT COIL

		[image: ]

		







		FUNDAMENTAL ITEMS



		[bookmark: _Toc383615015]RESISTOR - Always add identification and value of resistor within or adjacent to rectangle.



		[bookmark: _Toc383615016]GENERAL

		[image: ]

		TAPPED RESISTOR

		[image: ]



		[bookmark: _Toc383615017]Application:  With adjustable tab

		[image: ]

		Application:  Adjustable or continuously adjustable (VARIABLE) RESISTOR, RHEOSTAT

		[image: ]



		[bookmark: _Toc383615018]Application:  Adjustable or continuously adjustable RHEOSTAT MOTOR OPERATED

		[image: ]

		Application:  Symmetrical varister (intrinsic) voltage-sensitive resistor

		[image: ]








		THERMISTER:  THERMAL RESISTOR TEMPERATURE - SENSING ELEMENT

NOTE:  Use only if essential to indicate special property.



		[bookmark: _Toc383615019]GENERAL

		[image: ]

		LINEAR

		[image: ]



		[bookmark: _Toc383615020]NONLINEAR

		[image: ]

		POSITIVE TEMPERATURE COEFFICIENT

		[image: ]



		[bookmark: _Toc383615021]NEGATIVE TEMPERATURE COEFFICIENT

		[image: ]

		








		CAPACITOR



		[bookmark: _Toc383615022]GENERAL

If it is necessary to identify the capacitor electrodes, the curved element shall represent the outside electrode in fixed paper-dielectric and ceramic-dielectric capacitors, the moving element in adjustable and variable capacitors, and the low potential element in feed through capacitors.

		[image: ]

		POLARIZED CAPACITOR

		[image: ]



		[bookmark: _Toc383615023]SHIELDED CAPACITOR

		[image: ]

		ADJUSTABLE OR VARIABLE CAPACITOR

If it is necessary to identify trimer capacitor, the letter ‘T’ should appear adjacent to the symbol.

		[image: ]



		Application: Adjustable, or variable capacitors with mechanical linkage of units

		[image: ]

		CONTINUOUSLY ADJUSTABLE OR VARIABLE DIFFERENTIAL CAPACITOR

The capacitance of one part increases as the capacitance of the other part decreases.

		[image: ]



		COUPLING (FOR POWER LINE CARRIER)

		[image: ]

		* =

		COM

		Communication



		

		

		

		LC

		Load Control



		

		

		

		REL

		Relaying



		

		

		

		SUP

		Supervisory



		

		

		

		TLM

		Telemetering



		

		

		

		TT

		Transfer Trip



		[bookmark: _Toc383615025]CAPACITOR VOLTAGE TRANSFORMER

		[image: ]

		COUPLING CARRIER DEVICE

		[image: ]



		[bookmark: _Toc383615026]COUPLING CVT AND CARRIER DEVICE



		[image: ]

		BUSHING CAPACITOR VOLTAGE TRANSFORMER



		[image: ]



		[bookmark: _Toc383615027]LINE TRAP

		SEE TRANSFORMERS, INDUCTORS AND WINDINGS

		








		ANTENNA



		GENERAL - Types of functions may be indicated by words or abbreviations adjacent to the symbol.

Qualifying symbols may be added to the antenna symbol to indicate polarization, direction of radiation, or special application.

If required, the general shape of the main lobes of the antenna polar diagrams may be shown adjacent to the symbol.  Notes may be added to show the direction and rate of lobe movement.

The stem of the symbol may represent any type of balanced or unbalanced feeder, including a single conductor.

		[image: ]



		[bookmark: _Toc383615028]Application:  Turnstile antenna

		[image: ]

		DIPOLE

		[image: ]



		[bookmark: _Toc383615029]LOOP

		[image: ]

		ANTENNA COUNTERPOISE

		[image: ]







		QUALIFYING SYMBOLS TO INDICATE POLARIZATION

Use only if essential to indicate special property of an antenna



		[bookmark: _Toc383615030]PLANE POLARIZATION

		[image: ]

		Application:  Antenna with horizontal polarization

		[image: ]



		[bookmark: _Toc383615031]Application:  Antenna with vertical polarization

		[image: ]

		CIRCULAR POLARIZATION

		[image: ]



		[bookmark: _Toc383615032]Application:  Antenna with circular polarization

		[image: ]

		








		BATTERY



		[bookmark: _Toc383615033]The long line is always positive, but polarity may be indicated in addition.  Example:

		[image: ]

		ONE CELL

		[image: ]



		[bookmark: _Toc383615034]MULTICELL

		[image: ]

		MULTICELL BATTERY WITH 3 TAPS

		[image: ]



		[bookmark: _Toc383615035]MULTICELL BATTERY WITH ADJUSTABLE TAP

		[image: ]

		TRANSDUCER, GENERAL (ELECTRICAL OUTPUT)

		[image: ]







		THERMOCOUPLE



		[bookmark: _Toc383615036]GENERAL

		[image: ]

		[bookmark: _Toc383615037]WITH INTEGRAL INSULATED HEATER

Explanatory word and arrow are not part of symbol.

		[image: ]



		[bookmark: _Toc383615038]THERMAL ELEMENT

[bookmark: _Toc383615039]Actuating device, self-heating or with external heater

		[image: ]

		[image: ]

		







		LAMPS AND VISUAL SIGNALLING - DEVICES



		[bookmark: _Toc383615040]LAMPS INDICATING

		[image: ]

		To indicate the following characteristics, the specified letter or letters may be inserted within or placed adjacent to the symbol:

		A

		Amber



		

		

		

		B

		Blue



		

		

		

		G

		Green



		

		

		

		NE

		Neon



		

		

		

		O

		Orange



		

		

		

		P

		Purple



		

		

		

		R

		Red



		

		

		

		W

		White



		

		

		

		Y

		Yellow







		RELAY FLAG OR TARGET

Note:  Referred symbols may be drawn beside or substitured for relay.



		[bookmark: _Toc383615041]MECHANICAL

		[image: ]

		CURRENT (SEE NOTE)

		[image: ]



		[bookmark: _Toc383615042]VOLTAGE (SEE NOTE)

		[image: ]

		








		MECHANICAL FUNCTIONS

MECHANICAL CONNECTIONS MECHANICAL INTERLOCK



		[bookmark: _Toc383615043]MECHANICAL CONNECTION

		[image: ]

		MECHANICAL INTERLOCK, OTHER

		INDICATE BY A NOTE



		[bookmark: _Toc383615044]These are short dashes

		[image: ]

		

		







		MECHANICAL MOTION



		[bookmark: _Toc383615045]Translation, one direction

		[image: ]

		Translation, both directions

		[image: ]



		[bookmark: _Toc383615046]Rotation, one direction

		[image: ]

		Rotation, both directions

		[image: ]







		QUALIFYING SYMBOLS

ADJUSTABILITY VARIABILITY

These recognition symbols shall be drawn about 45 degrees across the body of the symbol towhich they are applied.  Use only if essential to indicate special property.  Adjustability (extrinsic adjustability)



		[bookmark: _Toc383615047]GENERAL

		[image: ]

		Preset, general

		[image: ]



		[bookmark: _Toc383615048]Linear (shown applied to General)

		[image: ]

		Nonlinear (shown applied to General

		[image: ]



		TEST POINT RECOGNITION SYMBOL

Used if necessary to emphasize test points.



		[bookmark: _Toc383615049]GENERAL

		[image: ]

		Application:  Test-point recognition for a test jack

		[image: ]



		Application:  Test-point recognition for a circuit terminal.

		[image: ]

		








		POLARITY MARKINGS



		[image: ]

		[image: ]

		INSTANTANEOUS POLARITY MARKINGS

These polarity markings shall be used only when it is necessary to show the relative polarity of windings. Instantaneous direction of current into (or out of) one polarity mark. If instantaneous currents enter the windings at the marked points they will produce aiding fluxes.

		[image: ]



		[bookmark: _Toc383615050]Application:  Instantaneous polarity markings with current transformer.

		[image: ]

		Instantaneous polarity marking with potential transformers.

		[image: ]







		DIRECTION OF FLOW OF POWER, SIGNAL OR INFORMATION ONE WAY



		Note: The lower symbol is used if it is necessary to conserve space. The arrowhead to the lower symbol shall be filled.

		[image: ]

		Either way (but not simultaneously)

		[image: ]



		[bookmark: _Toc383615051]Both ways, simultaneously

		[image: ]

		Application: One-way, general.  NOTE: The ‘n’ is not part of the symbol.  A significant waveform, frequency, or frequency range shall be substituted for ‘n’.

		[image: ]



		[bookmark: _Toc383615052]KIND OF CURRENT

[bookmark: _Toc383615053]Alternating current

		[image: ]

		








		CONNECTION SYMBOLS

For use adjacent to symbols for transformer windings.



		3‑PHASE 3 WIRE DELTA OR MESH

		[image: ]

		3-PHASE OPEN DELTA

		[image: ]



		[bookmark: _Toc383615054]3-PHASE OPEN DELTA, GROUNDED AT COMMON POINT

		[image: ]

		OPEN CORNER DELTA

		[image: ]



		[bookmark: _Toc383615055]3-PHASE WYE OR STAR UNGROUNDED

		[image: ]

		3-PHASE WYE GROUNDED NEUTRAL

The direction of the stroke representing the neutral can be arbitrarily chosen.

		[image: ]



		[bookmark: _Toc383615056]3-PHASE 4-WIRE UNGROUNDED

		[image: ]

		3-PHASE ZIG ZAG

		[image: ]



		[bookmark: _Toc383615057]3-PHASE ZIG ZAG GROUNDED

		[image: ]

		STAR CONNECTION

		









		READOUT DEVICES



		Replace the asterisk by one of the following letter combinations, depending on the function of the meter or instrument, unless some other identification is provided in the circle, and explained on the diagram.  (On EWD'S functions are usually combined into the device description and should be replaced adjacent to the symbol).

		[image: ]



		[bookmark: _Toc383615058]Ammeter

		[bookmark: _Toc383615059]AI

		Ohmmeter

		OHM

		Telemetering Receiver

		TMR



		[bookmark: _Toc383615060]Ampere - hour

		[bookmark: _Toc383615061]AH

		Oil pressure

		PI

		Telemetering transmitter

		TMT



		[bookmark: _Toc383615062]Demand ammeter

		[bookmark: _Toc383615063]ADI

		Phasemeter

		PHI

		Temperature meter

		TI



		[bookmark: _Toc383615064]Demand energy

		[bookmark: _Toc383615065]DE

		Position Indicator

		NI

		Thermal converter

		THC



		[bookmark: _Toc383615066]Demand meter

		[bookmark: _Toc383615067]DI

		Powerfactor

		XI

		Total time; elapsed time

		TTI



		[bookmark: _Toc383615068]Demand-totalizing meter

		[bookmark: _Toc383615069]DTR

		Recording demand meter

		DR

		Varhour meter

		JXHI



		[bookmark: _Toc383615070]Frequency meter

		[bookmark: _Toc383615071]SI

		Recording varmeter

		JXR

		Varmeter

		JXI



		[bookmark: _Toc383615072]Ground detector

		[bookmark: _Toc383615073]GD

		Recording voltmeter

		ER

		Voltammeter

		VAI



		[bookmark: _Toc383615074]Indicating

		[bookmark: _Toc383615075]I

		Recording wattmeter

		JR

		Voltmeter

		EI



		[bookmark: _Toc383615076]Integrating

		[bookmark: _Toc383615077]INT

		Standard volume indicator, meter, audio level

		UVI

		Volume indicator; meter, audio level

		VI



		[bookmark: _Toc383615078]Microammeter

		[bookmark: _Toc383615079]UAI

		Summator

		SUM

		Watthour meter

		JHI



		[bookmark: _Toc383615080]Millimetre

		[bookmark: _Toc383615081]Mal

		Synchroscope

		UI

		Wattmeter

		JI



		[bookmark: _Toc383615082]Noise meter

		[bookmark: _Toc383615083]NM

		Telemeter

		TLM

		

		








		ROTATING MACHINERY



		[bookmark: _Toc383615084]ROTATING MACHINE BASIC

		[image: ]

		GENERATOR

		[image: ]



		[bookmark: _Toc383615085]PERMANENT MAGNET

		[image: ]

		MOTOR

		[image: ]



		[bookmark: _Toc383615086]MOTOR

		[image: ]

		SYNCHRONOUS

		[image: ]



		Wound‑Rotor Induction Motor Synchronous Induction Motor Induction Generator or Induction Frequency Converter

		[image: ]

		Synchronous Motor, Generator or Condenser

		[image: ]







		SEMICONDUCTOR DEVICES

AMPLIFIER



		[bookmark: _Toc383615087]General:

The triangle is pointed in the direction of transmission.  The symbol represents any method of amplification (electron tube, solidstate device, magnetic device, etc.).

NOTE:  If identification, electrical values, location data and similar information must be noted within a symbol, the size or aspect ratio of the original symbol may be altered providing its distinctive shape is retained.

Amplifier use may be indicated in the triangle by words, standard abbreviations, or a letter combination from the following list:

		[image: ]



		Bridging

		BDG

		Expansion

		EXP

		Preliminary

		PRE



		Booster

		BST

		Limiting

		LIM

		Power

		PWR



		Compression

		CMP

		Monitoring

		MON

		Torque

		TRQ



		Direct-Current

		DC

		Program

		PGM

		



		BRIDGE-TYPE RECTIFIER

		[image: ]

		SEMICONDUCTOR DIODE, SEMICONDUCTOR RECTIFIER DIODE OR METALLIC RECTIFIER

(May be shown without envelope).

		[image: ]








		PROGRAMMABLE LOGIC CONTROLLERS



		INPUT

		[image: ]

		OUTPUT (DRY CONTACT)

		[image: ]



		OUTPUT (POWER CONTACT)

		[image: ]

		GROUND

		[image: ]







		The following symbols are to be used for Ladder Logic Diagrams only, in conjunction with the current Electrical Design Standards and Recommended Practices Manual.



		INPUT

		[image: ]

		OUTPUT

		[image: ]



		

		

		

		* denotes address







		TERMINALS AND CONNECTORS

TERMINALS



		TERMINAL BOARD

Terminal board or terminal strip with 4‑terminals shown. Number and arrangement as shown.

		[image: ]

		CURRENT TRANSFORMER LEADS TERMINAL STRIP

With 4 terminals shown, number and arrangement as convenient.

		[image: ]



		BASE-PIN TERMINALS (ELECTRON-TUBES, ETC.)

		[image: ]

		DEVICE WITH BASE-ORIENTATION KEY

		[image: ]



		DEVICES WITH REFERENCE POINT

(Such as a boss, coloured dot, index pin, index tab or bayonet pin)

		[image: ]

		CABLE TERMINATION

Line on left of symbol indicates cable.

		[image: ]







		[bookmark: _Toc383615088]CONNECTOR

[bookmark: _Toc383615089]DISCONNECTING DEVICE

The connector symbol is not an arrowhead. It is longer and the lines are drawn at a 90 degree angle.



		FEMALE CONTACT

		[image: ]

		MALE CONTACT

		[image: ]



		SEPARABLE CONNECTORS (ENGAGED)

		[image: ]

		Application:  4 - conductor polarized connector (2 typical forms with female contacts are shown).

		[image: ]



		[bookmark: _Toc383615090]COAXIAL CONNECTORS

Engaged coaxial connectors. Coaxial recognition symbol may be added if necessary. See COAXIAL TRANSMISSION PATH.

		[image: ]

		Application:  Coaxial with the outside conductor shown carried through.

		[image: ]



		Application:  Coaxial with centre conductor shown carried through; with outside conductor terminated on the chassis.

		[image: ]

		Application:  Coaxial with centre conductor carried through; with outside conductor not carried through.

		[image: ]








		COMMUNICATION SWITCHBOARD - TYPE CONNECTOR



		2 ‑ conductor (jack)

		[image: ]

		2 ‑ conductor (plug)

		[image: ]



		TEST LINK

		[image: ]

		HOT LINE DISCONNECTING CLAMP

		[image: ]



		H.V. MOBILE CONNECTION

		[image: ]

		LIVE LINE OPENER

		[image: ]



		BUS OPENER

		[image: ]

		Application:  Engaged 4 ‑ conductor connectors, the plug has 1 male and 3 female contacts.

		[image: ]



		Application: Engaged 4 ‑ conductor connectors; the plug has 1 male and 3 female contacts with individual contact designations shown in the complete‑symbol column.

		[image: ]

		[image: ]

		



		MALE CONTACT

Filled outline, approximating contact end-view (3 typical forms are shown)

		[image: ]

		FEMALE CONTACT

Open outline, approximating limiting shape of mating male contact (3 typical forms are shown)

		[image: ]



		Application:  2 ‑ conductor nonpolarized connector with male contacts (3 typical forms are shown)

		[image: ]

		Application:  2 ‑ conductor nonpolarized connector with female contacts (3 typical forms are shown).

		[image: ]



		Application:  2 ‑ conductor polarized connector (2 typical forms with female contacts are shown).

		[image: ]

		Application: 3 ‑ conductor polarized connector (2 typical forms with female contacts are shown).

		[image: ]








		TRANSFORMER, INDUCTORS AND WINDINGS



		[bookmark: _Toc383615091]CORE

General or air core.  If it is necessary to identify an air core, a note should appear adjacent to the symbol of the inductor or transformer.  

Magnetic core of inductor or transformer. 

Not to be used unless it is necessary to identify a magnetic core.

		[image: ]

		INDUCTOR WINDING (MACHINE OR TRANSFORMER) REACTOR

[bookmark: _Toc383615092]GENERAL

		[image: ]



		TAPPED

		[image: ]

		ADJUSTABLE INDUCTOR

		[image: ]



		ADJUSTABLE OR CONTINUOUSLY ADJUSTABLE

		[image: ]

		GROUND REACTOR

		[image: ]



		LINE TRAP

Resonant Tuned

		[image: ]

		Broad Band

		[image: ]



		TRANSDUCTOR ELEMENT, ASSEMBLED

When windings are separated on drawings, suitable indication shall be provided to show that they are on the same core.

		[image: ]

		








		TRANSFORMERS



		GENERAL

		[image: ]

		DELTA CONNECTION

		[image: ]



		STAR CONNECTION

		[image: ]

		NONSATURATING

		





		Application:  Shielded transformer with magnetic core shown.

		[image: ]

		Application:  Transformer with magnetic cores shown and with an electrostatic shield between windings.  The shield is shown connected to the frame.

		[image: ]



		[bookmark: _Toc383615093]SATURATING TRANSFORMER

See SATURABLE PROPERTIES INDICATOR at qualifying symbols.

		[image: ]

		ONE WINDING WITH ADJUSTABLE INDUCTANCE

		[image: ]



		EACH WINDING WITH SEPARATELY ADJUSTABLE INDUCTANCE

		[image: ]

		ADJUSTABLE MUTUAL INDUCTOR, CONSTANT CURRENT TRANSFORMER

		[image: ]



		WITH TAPS, 1-PHASE

		[image: ]

		AUTOTRANSFORMER

1-PHASE

		[image: ]



		ADJUSTABLE

		[image: ]

		STEP VOLTAGE REGULATOR OR LOAD RATIO CONTROL AUTOTRANSFORMER

		[image: ]



		Application:  Underload tap - changing transformer

		[image: ]

		CURRENT TRANSFORMERS

		[image: ]



		BUSHING-TYPE CURRENT TRANSFORMER

		[image: ]

		







		TRANSMISSION PATH

TRANSMISSION PATH CONDUCTOR CABLE WIRING

GUIDED PATH GENERAL

A single line represents the entire group of conductors or the transmission path needed to guide the power or signal.  For coaxial and waveguide work, the recognition symbol is used at the beginning and end of each transmission path and at intermediate points as needed for clarity.



		BUS BAR (WITH CONNECTIONS SHOWN)

Use only if essential to distinguish bus from other circuit paths

		[image: ]

		CONDUCTIVE PATH OR CONDUCTOR WIRE

		[image: ]



		CROSSING OF PATHS OR CONDUCTORS NOT CONNECTED

		[image: ]

		JUNCTION OF PATHS AND CONDUCTORS

		[image: ]



		Application:  Junction of connected paths, conductors or wires,

		[image: ]

		The following symbol is not recommended and should only be used when layout conditions require it.

		[image: ]








		[bookmark: _Toc383615094]SHIELD, SHIELDING

Normally used for electric or magnetic shielding.

When used for other shielding, a note should so indicate.



		GENERAL

(LONG DASHES)

Application:  Shielded single conductor.

		[image: ]

		Application:  Shielded 5-conductor cable

		[image: ]



		Application:  Shielded 5-conductor cable with conductors separated on diagram for convenience.

		[image: ]

		Application:  Shielded 2-conductor cable with shield grounded.

2-CONDUCTOR TABLE

		[image: ]



		Application:  5-conductor cable

		[image: ]

		








		COAXIAL CABLE RECOGNITION SYMBOL

COAXIAL TRANSMISSION LINE PATH



		[bookmark: _Toc383615095]RADIO FREQUENCY CABLE

Note:  If necessary for clarity, an outer-conductor connection to the symbol shall be made where the broken line ---- is shown.  The broken line is not part of the symbol.

The recognition symbol is used at the beginning and end of each transmission path and at immediate points as needed for clarity.

		[image: ]



		GROUPING OF LEADS

Normally, bend of line indicates direction of line joining cable.

		[image: ]

		TWISTED PAIR CABLE

		[image: ]



		CABLE UNDERGROUND



		 (
Long dashes
)[image: ]

		RADIO LINK

Use only if essential to distinguish radio links or any radio portion or a circuit.

Avoid conflict with symbol for Cable Underground if used on the same diagram.

		 (
Long dashes
)[image: ]



		Application:  Radio Link (with antenna shown).

		[image: ]

		ALTERNATIVE OR CONDITIONAL WIRING

The arrowheads in this case shall be solid. A note shall explain the connections.

		[image: ]



		Application:  3 alternative paths

		[image: ]

		[bookmark: _Toc383615096]GROUND

A direct conducting connection to the earth or body of water that is a part thereof.  A conducting connection to a structure that serves a function similar to that of an earth ground (that is, a structure such as a frame of an air, space, or land vehicle that is not conductively connected to earth).

		[image: ]



		Chassis or frame connection.  A conducting connection to a chassis or frame of a unit.  The chassis or frame may be at a substantial potential with respect to earth or structure in which this chassis or frame is mounted.

		[image: ]

		COMMON CONNECTIONS

To be used to denote that common return connections are at the same potential.

		[image: ]



		POWER CONDUCTOR ENTRANCE UNDERGROUND

		[image: ]

		POWER CONDUCTOR ENTRANCE OVERHEAD

		[image: ]





[bookmark: _Toc276987927][bookmark: _Toc307911409][bookmark: _Toc307911507][bookmark: _Toc383610796][bookmark: _Toc383612734][bookmark: _Toc383615097][bookmark: _Toc383691992][bookmark: _Toc396809410][bookmark: _Toc396910705]


[bookmark: _Toc396991183]Electrical Arrangements

The following symbols are Ontario Hydro practices and are derived in the drafting discipline which produces electrical arrangement drawings.

		[bookmark: _Toc383615098]CABLE TRAYS, SUPPORTS, DOUBLE STRUT



		CONVENTIONAL

		[image: ]

		SEISMIC

		[image: ]



		SINGLE STRUT

		[image: ]

		CENTRE STRUT

		[image: ]



		NO STRUT

		[image: ]

		[bookmark: _Toc383615099]NUMBER OF TRAYS IN RUN

NOTE:  Asterisk denotes number of trays in run.

		[image: ]



		ALTERNATIVE

(Block is equal to number of trays in run)

		[image: ]

		[bookmark: _Toc383615100]FITTINGS

Fittings are identified by a number taken from its respective Fitting List, which also contains the detail type, elevation and stockcode.

		[image: ]



		

		

		

		*  Fitting number







		CONDUIT, WIRE AND/OR CABLE



		EXPOSED

		[image: ]

		[bookmark: _Toc383615101]EMBEDDED

		[image: ]



		CONCEALED

		[image: ]

		[bookmark: _Toc383615102]CONDUIT WIRE OR CABLE DOWN

		[image: ]



		CONDUIT WIRE OR CABLE-UP

		[image: ]

		[bookmark: _Toc383615103]CONDUIT TERMINATED AT PAN

[bookmark: _Toc383615104]NOTE:  * Indicate pan elevation or appropriate identification.

		[image: ]








		INSULATORS



		STRING

		[image: ]

		[bookmark: _Toc383615105]PIN TYPE

		[image: ]



		CAP TYPE

		[image: ]

		[bookmark: _Toc383615106]POST TYPE

		[image: ]



		GUY

		[image: ]

		







		GROUNDING



		GROUND PLATE (HORIZONTAL SURFACE)

NOTE: *.. Insert FP for floor CP for ceiling.

		[image: ]

		[bookmark: _Toc383615107]GROUND PLATE (VERTICAL SURFACE)

		[image: ]



		RISER (GROUND CABLE)

		[image: ]

		[bookmark: _Toc383615108]GROUND ROD

		[image: ]



		GROUND TEST LINK

		[image: ]

		[bookmark: _Toc383615109]GROUND MAT

		[image: ]



		FENCE BOND ACROSS COUPLING

		[image: ]

		[bookmark: _Toc383615110]FENCE BOND ACROSS COUPLING WITH GROUND BUS CONNECTION

		[image: ]



		GATE BOND (FLEXIBLE)

		[image: ]

		[bookmark: _Toc383615111]TAP (RUN TO STL, EQPT OR FITTING)

		[image: ]



		TAP (RUN TO STL, EQPT OR FITTING) WITH GROUND ROD

		[image: ]

		[bookmark: _Toc383615112]BRANCH GROUND CONNECTION TO BARRED WIRE

		[image: ]



		CONNECTION TO GROUND

		[image: ]

		[bookmark: _Toc383615113]THERMITE (CADWELD) TAP

		[image: ]



		

		

		

		*  DENOTES MOLD TYPE








		SWITCHBOARD DEVICES



		TEST LINK

NOTE: Intermediate link in a grouping may be shown as single line.

		[image: ]

		[bookmark: _Toc383615114]FUSE

		[image: ]



		FUSE DUMMY

		[image: ]

		[bookmark: _Toc383615115]SWITCH S P S T

		[image: ]



		SWITCH D P S T

		[image: ]

		[bookmark: _Toc383615116]SWITCH D P D T

		[image: ]



		SWITCH T P S T

		[image: ]

		[bookmark: _Toc383615117]SWITCH T P D T

		[image: ]







		TRANSMISSION LINE

The following legends shall be used in preparing schematic diagrams for transmission line work.



		LEGEND - VOLTAGE

(Shown by type of line in appropriate colour)



		10 - 15 KV

		[image: ]

		20 ‑ 30 KV

		[image: ]



		30 ‑ 50 KV

		[image: ]

		100 ‑ 200 KV

		[image: ]



		[bookmark: _Toc383615118]200 AND UP

		[image: ]

		CABLE

(Underground), (Overhead), (Submarine)

		[image: ]



		[bookmark: _Toc383615119]CUSTOMER OWNED LINES

		



		








		LEGEND - NATURE OF WORK

(Shown in colour on prints only)

		LEGEND - FREQUENCY



		[bookmark: _Toc383615120]Existing Line

		(as printed)

		This distinction is necessary only when both frequencies occur on the diagram.  Otherwise use a medium line.



		[bookmark: _Toc383615121]Proposed Line

		(as printed)

		



		[bookmark: _Toc383615122]Reinsulate

		(blue)

		



		[bookmark: _Toc383615123]Restring

		(green)

		25 CYCLE



		[bookmark: _Toc383615124]Rebuild

		(brown)

		[image: ]



		[bookmark: _Toc383615125]Rehabilitate

		(brown)

		[image: ]



		[bookmark: _Toc383615126]Remove

		(Yellow)

		







		LEGEND ‑ MISCELLANEOUS

(For use by Transmission & Distribution only).



		[bookmark: _Toc383615127]GENERATING STATION

		[image: ]

		TRANSFORMER STATION

		[image: ]



		[bookmark: _Toc383615128]DISTRIBUTION STATION

		[image: ]

		CUSTOMER STATION

		[image: ]



		[bookmark: _Toc383615129]FREQUENCY CHANGER AND SWITCHING STATION

		[image: ]

		AIR BREAK SWITCH

		[image: ]



		[bookmark: _Toc383615130]JUNCTION

		[image: ]

		CONDUCTOR CROSSOVER

		[image: ]



		[bookmark: _Toc383615131]TWO CIRCUIT LINE - 2 CCTS STRUNG

		[image: ]

		TWO CIRCUIT LINE - 1 CCTS STRUNG

		[image: ]



		[bookmark: _Toc383615132]FOUR CIRCUIT LINE - 4 CCTS STRUNG

		[image: ]

		DOUBLE CIRCUIT LINE (OPER AS SC)

		[image: ]



		[bookmark: _Toc383615133]LINE OPENER

		[image: ]

		LINE BREAK

		[image: ]



		[bookmark: _Toc383615134]FUSE

		[image: ]

		FUSE DISCONNECT

		[image: ]



		[bookmark: _Toc383615135]METERING EQUIPMENT

		[image: ]

		TRANSMISSION LINE TOWER AND POLE STRUCTURES

		See survey symbology section in this subject.





		ENG-STD-004 - DRAFTING Presentation Standard and Practices

SYMBOLS USED ON DRAWINGS

		Page 1 of 78









		ENG-STD-004 - DRAFTING Presentation Standard and Practices

SYMBOLS USED ON DRAWINGS

		Page 33 of 78











[bookmark: _Toc276987928][bookmark: _Toc307911410][bookmark: _Toc307911508][bookmark: _Toc383610797][bookmark: _Toc383612735][bookmark: _Toc383615136][bookmark: _Toc383691993][bookmark: _Toc396809411][bookmark: _Toc396910706]


[bookmark: _Toc396991184]Lighting and Building Services

The following symbols are derived from:  CSA Z99

The following symbols are OPG-Hydro engineering practices within the drafting discipline which produce lighting and building services drawings.

		GENERAL OUTLET



		[bookmark: _Toc383615137]CEILING

		[image: ]

		WALL

		[image: ]



		[bookmark: _Toc383615138]EXIT-CEILING

		[image: ]

		EXIT-WALL

NOTE:  The arrow indicates direction from which the exit is read.  Add arrows for additional direction.

		[image: ]



		[bookmark: _Toc383615139]CLOCK

		[image: ]

		FLOODLIGHT

		[image: ]



		[bookmark: _Toc383615140]JUNCTION BOX

		[image: ]

		FLUORESCENT LIGHTING FIXTURE

		[image: ]



		

		

		

		* Arrow is added when angle mounted



		[bookmark: _Toc383615141]CLII (EMERGENCY LIGHTING

		[image: ]

		







		TYPICAL EXAMPLES



		[bookmark: _Toc383615142]Fluorescent

		[image: ]

		Ceiling Incandescent

		[image: ]



		Alternatives when the drawing scale is too small for the above symbol to be used.



		[image: ]

		[image: ]

		[image: ]

		[image: ]








		RECEPTACLES



		[bookmark: _Toc383615143]SINGLE (TWISTLOCK)

		[image: ]

		DUPLEX

		[image: ]



		[bookmark: _Toc383615144]SPECIAL PURPOSE SINGLE

		[image: ]

		SPECIAL PURPOSE DUPLEX

		[image: ]



		

		NOTE:  Function should be noted against symbol.

		

		NOTE:  Function should be noted against symbol.







		SWITCHES



		[bookmark: _Toc383615145]SINGLE POLE

		[image: ]

		DOUBLE POLE

		[image: ]



		[bookmark: _Toc383615146]THREE WAY

		[image: ]

		FOUR WAY

		[image: ]



		[bookmark: _Toc383615147]WITH PILOT LAMP

		[image: ]

		TIME

		[image: ]



		[bookmark: _Toc383615148]ISOLATING

		[image: ]

		







		PANELS



		[bookmark: _Toc383615149]LIGHTING PANELS

		[image: ]

		POWER PANELS

		[image: ]







		MISCELLANEOUS



		UNDERFLOOR DUCT AND JUNCTION BOX

(Triple System)

NOTE: For double or single systems eliminate one or two lines.

		[image: ]

		UNDERFLOOR DUCT WITH HEADERS

		[image: ]








		HEATERS



		[bookmark: _Toc383615150]NATURAL CONVECTION TYPE

		[image: ]

		UNIT

		[image: ]







		CIRCUITS



		[bookmark: _Toc383615151]EXPOSED

		[image: ]

		EMBEDDED OR DIRECT BURIED

		[image: ]



		[bookmark: _Toc383615152]CONCEALED

		[image: ]

		CONDUIT OR CABLE DOWN

		[image: ]



		[bookmark: _Toc383615153]CONDUIT OR CABLE UP

		[image: ]

		



		Application:  One stroke across circuit indicates 12 mm conduit.  Two strokes across circuit indicates 20 mm conduit.  Three strokes across circuit indicates 25 mm conduit.  Conduit symbols to be used for 12 mm, 20 mm and 25 mm sizes only.  All other conduits to be indicated by size, in case of MICC cable indicate ‘MICC’ in place of conduit size.

One stroke on one side not greater than 45 slope to the conduit indicates one wire #12.

For a greater number of wires, indicate with additional sloped lines on either side of the conduit run.  In circuit symbols, all sizes of wires except #12 to be indicated by wire size.  Arrows formed by wire symbols indicate direction to load served by circuits.







		EXAMPLES



		2 #12 wire 12 mm (1/2") conduit run exposed.

		[image: ]

		4 #12 wires in 20 mm (3/4") conduit run embedded or direct buried.

		[image: ]



		3 #12 wires in 25 mm (1”) conduit run concealed.

		[image: ]

		9 #12 wires in 30 mm conduit run embedded or direct buried.

		[image: ]



		6 #6 wires in 40 mm conduit run exposed.

		[image: ]

		6 #6 wires & 2 #14 wires in 50 mm conduit embedded or direct buried.

		[image: ]








		AUXILIARY SYSTEMS



		TELEPHONE - OUTSIDE

		[image: ]

		TELEPHONE JACK - OUTSIDE

		[image: ]



		TELEPHONE - INTERCONNECTING

		[image: ]

		TELEPHONE JACK - INTERCONNECTING

		[image: ]



		HORN - CEILING

		[image: ]

		HORN - WALL

		[image: ]



		DOOR - OPENER

		[image: ]

		FIRE ALARM (GENERAL SYMBOL)

		[image: ]



		

		

		

		* Denotes function which should also appear in legend.





[bookmark: _Ref21934121][bookmark: _Toc22979232][bookmark: _Toc22979233]


[bookmark: _Toc276987929][bookmark: _Ref277234151][bookmark: _Ref277234161][bookmark: _Toc307911411][bookmark: _Toc307911509][bookmark: _Toc383610798][bookmark: _Toc383612736][bookmark: _Toc383615154][bookmark: _Toc383691994][bookmark: _Toc396809412][bookmark: _Toc396910707][bookmark: _Toc396991185]Geotechnical, Environmental and Survey Discipline

[bookmark: _Toc276987930][bookmark: _Toc307911412][bookmark: _Toc307911510][bookmark: _Toc383610799][bookmark: _Toc383612737][bookmark: _Toc383615155][bookmark: _Toc383691995][bookmark: _Toc396809413][bookmark: _Toc396910708][bookmark: _Toc396991186]Geotechnical and Hydraulic Symbols

The following symbols are OPG-Hydro engineering practices within the Geotechnical discipline.

The symbols are divided into the following:

General Items

Survey Discipline

Legal Items

Lines, Mapping, Railway, Roads, Street Features, Waterways

		GENERAL ITEMS



		BEDROCK SURFACES



		DEFINED

		[image: ]

		ASSUMED

		[image: ]



		EXCAVATED

		[image: ]

		GROUND SURFACE

		[image: ]



		WATER SURFACE

		[image: ]

		







		BOUNDARIES



		ROCK OUTCROP - DEFINED

		[image: ]

		SUBAQUEOUS ROCK OUTCROP - DEFINED

		[image: ]



		FAULT

		[image: ]

		SHEARZONE

		[image: ]



		OPEN FRACTURE

		[image: ]

		







		GEOLOGICAL CONTACTS



		DEFINED

		[image: ]

		APPROXIMATE

		[image: ]



		ASSUMED

		[image: ]

		








		JOINTS



		INCLINED

		[image: ]

		VERTICAL

		[image: ]



		OPEN - INCLINED

		[image: ]

		OPEN - VERTICAL

		[image: ]







		STRIKE AND DIP OF BEDDING



		INCLINED

		[image: ]

		VERTICAL

		[image: ]



		HORIZONTAL

		[image: ]

		STRIKE AND DIP OF FOLIATION OR SCHISTOSITY

		[image: ]



		STRIKE AND DIP OF VERTICAL FOLIATION OR SCHISTOSITY

		[image: ]

		GLACIAL STRIAE

		[image: ]



		ANTICLINAL AXIS

		[image: ]

		SYNCLINAL AXIS

		[image: ]



		DRAG FOLD AND DIRECTION OF PLUNGE

		[image: ]

		LOST CORE

		[image: ]



		SAMPLES:

		SPLIT TUBE

SHELBY TUBE

CORED

DENISON

DISTURBED

LOST

WASH

BULK OR CHUNK

		A

B

C

D

E

L

W

X








		HOLES



		DIAMOND DRILL HOLE IN PLAN SHOWING HOLE NUMBER AND ELEVATIONS OF GROUND (G),

ROCK (R) AND BOTTOM (B)

		[image: ]

		DIAMOND DRILL HOLE IN SECTION

		[image: ]



		DIAMOND DRILL HOLE - PROPOSED OR GAS WELL

		[image: ]

		DIAMOND DRILL HOLE IN PROGRESS

		[image: ]



		AUGER HOLE IN PLAN

		[image: ]

		AUGER HOLE IN SECTION

		[image: ]



		PRIMARY GROUT HOLE - PROPOSED

		[image: ]

		PRIMARY GROUT HOLE - COMPLETED

		[image: ]



		SECONDARY GROUT HOLE - PROPOSED

		[image: ]

		SECONDARY GROUT HOLE - COMPLETED

		[image: ]



		TERTIARY GROUT HOLE - PROPOSED

		[image: ]

		TERTIARY GROUT HOLD - COMPLETED

		





		QUARTERNARY GROUT HOLE - PROPOSED AND/OR TEST HOLE

		[image: ]

		QUARTERNARY GROUT HOLE - COMPLETED AND/OR TEST HOLE

		[image: ]



		GROUT HOLE IN SECTION WITH INSET SETTING

		[image: ]

		SEISMIC BEDROCK DETERMINATION IN PLAN

		[image: ]



		SEISMIC DEPTH TO BEDROCK IN SECTION

		[image: ]

		PIEZOMETER, OBSERVATION WELL, RELIEF WELL OR WATER WELL

		[image: ]



		PIEZOMETER OR OBSERVATION WELL IN SECTION

		[image: ]

		RELIEF WELL OR WATER WELL IN SECTION

		[image: ]



		CONE PENETRATION TEST

		[image: ]

		TEST PIT - PROPOSED

		





		TEST PIT - COMPLETED

		[image: ]

		INVERT GRADE

		[image: ]



		WATER LEVEL

		[image: ]

		DIRECTION OF VENTING

		[image: ]



		VENTED GROUT

		[image: ]

		VENTED WATER

		[image: ]



		BOTTOM OF CASING

		[image: ]

		CLAY

		[image: ]



		CONCRETE

		[image: ]

		GRAVEL

		[image: ]



		ORGANICS

		[image: ]

		SAND

		[image: ]



		SILT

		[image: ]

		SLOPE - PLAN

		[image: ]



		SLOPE - SECTION

		[image: ]

		








[bookmark: _Toc276987931][bookmark: _Toc307911413][bookmark: _Toc307911511][bookmark: _Toc383610800][bookmark: _Toc383612738][bookmark: _Toc383615156][bookmark: _Toc383691996][bookmark: _Toc396809414][bookmark: _Toc396910709][bookmark: _Toc396991187]Survey Discipline

The following symbols are derived from Ontario Hydro practices used in the various drafting groups requiring survey symbols.

		BENCH MARK

		[image: ]

		COORDINATES

		[image: ]







		ELEVATIONS



		STATION

		[image: ]

		SURVEY OR TOPOGRAPHY

		[image: ]







		GAUGES



		CHAIN

		[image: ]

		STAFF

		[image: ]



		AUTOMATIC

		[image: ]

		ORIGINAL STAFF OR CHAIN CHANGED OVER TO AUTOMATIC

		[image: ]







		HUBS



		HUB AT POINT OF INTERSECTION

		[image: ]

		HUB ON TANGENT

		[image: ]



		COPPER PLUG

		[image: ]

		BEARING POINT

		[image: ]








		PROFILES



		CENTRE LINE

		[image: ]

		FENCE ON CENTRE LINE

		[image: ]



		FIRST SIDE HILL LEFT

		[image: ]

		FIRST SIDE HILL RIGHT

		[image: ]



		SECOND SIDE HILL LEFT

		[image: ]

		SECOND SIDE HILL RIGHT

		[image: ]



		THIRD SIDE HILL LEFT

		[image: ]

		THIRD SIDE HILL RIGHT

		[image: ]



		ODD SHOTS LEFT

		[image: ]

		ODD SHOTS RIGHT

		



		SOUNDING OR PROBING

		[image: ]

		POINTS OF ATTACHMENT ON SUSPENSION TOWERS

		[image: ]



		POINTS OF ATTACHMENT ON DEAD END TOWERS

		[image: ]

		UTILITY LINES CORSSING SHOWING TOP CONDUCTOR

		[image: ]



		TOP BOLT LEG SPLICE

		[image: ]

		POLES LEFT AND RIGHT OF CENTRE LINE

		[image: ]



		ROCK RIVET

		[image: ]

		WOOD STAKE

		[image: ]







		STATIONS



		TRIANGULATION

		[image: ]

		TRAVERSE STATION TOPOGRAPHY

		[image: ]



		TRAVERSE STATION CONTROL

		[image: ]

		








[bookmark: _Toc276987932][bookmark: _Toc307911414][bookmark: _Toc307911512][bookmark: _Toc383610801][bookmark: _Toc383612739][bookmark: _Toc383615157][bookmark: _Toc383691997][bookmark: _Toc396809415][bookmark: _Toc396910710][bookmark: _Toc396991188]Legal Item

		BARS



		CROWN LANDS ROCK BAR

		[image: ]

		IRON BAR

16 mm X 16 mm X 600 mm

		[image: ]



		[bookmark: _Toc383615158]STANDARD IRON BAR

25 mm X 25 mm X 1,200 mm

		[image: ]

		[bookmark: _Toc383615159]SHORT STANDARD IRON BAR

25 mm X 25 mm X 600 mm

		[image: ]



		ROCK BAR

		[image: ]

		BRONZE CAP 75 mm

DIAMETER AFFIXED TO BAR

		[image: ]



		CUT CROSS

		[image: ]

		CONCRETE MONUMENT

		[image: ]



		STONE MOUND

		[image: ]

		







		POSTS



		CROWN LANDS IRON POST

25 mm INSIDE DIAMETER X 750 mm

		[image: ]

		CROWN LANDS ROCK POST

		[image: ]



		IRON POST

		[image: ]

		ROCK POST

		[image: ]



		WOODEN GUIDE POST

		[image: ]

		








[bookmark: _Toc22979236][bookmark: _Toc276987933][bookmark: _Toc307911415][bookmark: _Toc307911513][bookmark: _Toc383610802][bookmark: _Toc383612740][bookmark: _Toc383615160][bookmark: _Toc383691998][bookmark: _Toc396809416][bookmark: _Toc396910711][bookmark: _Toc396991189]Lines, Mapping, Railway, Roads, Street Features and Waterways

		BOUNDARY LINES



		INTERNATIONAL OR PROVINCIAL

		[image: ]

		COUNTY OR DISTRICT

		[image: ]



		TOWNSHIP

Label whether Northern, Southern, Eastern or Western limit.

		[image: ]

		CITY, TOWN OR VILLAGE

Label whether Northern, Southern, Eastern or Western limit.

		[image: ]



		ESTABLISHED PROPERTY LIMIT

If fenced, label whether wire, board, etc.

		[image: ]

		PROJECTED PROPERTY LIMIT

		[image: ]



		FIELD FENCE

Label whether wire, board, etc.

		[image: ]

		STANDARD CENTRE LINE

		[image: ]







		CONTOUR LINES

GENERAL - Every 5th contour to be heavy



		SURFACE

		[image: ]

		SUB-AQUEOUS

		[image: ]



		SUBTERRANEAN (SUBSURFACE ROCK)

		[image: ]

		ROCK OUTCROPS

		[image: ]








		POWER LINES



		STEEL TOWER

		[image: ]

		GUYED TOWER

		[image: ]



		EXISTING WOOD POLE STRUCTURE

		[image: ]

		EXISTING WOOD POLE STRUCTURE TO BE REMOVED

		[image: ]



		NEW WOOD POLE STRUCTURE

		[image: ]

		STRUCTURE WITH GUYS AND ANCHORS

		[image: ]



		STEEL POLE

		[image: ]

		







		MAPPING SYMBOLS



		CUT

		[image: ]

		FILL

		[image: ]



		TREES

		[image: ]

		[image: ]



		

		NOTE:  Where survey limits conflict with tree, show limits by a full line.

		



		BUSH

		[image: ]

		HEDGE

		[image: ]



		ORCHARD

		[image: ]

		BUILDINGS

		[image: ]



		

		* To be used on plans of scale 1:5000 or smaller

		

		* To be used on plans of scale 1:5000 or smaller



		FENCES

		See boundary lines

		RAILWAYS

		[image: ]



		

		

		

		Scale 1:1,200 or larger



		RAILWAYS

		[image: ]

		RAILWAY MILE POST

		[image: ]



		

		Scale 1:2,500 or smaller

		

		







		ROADS



		PAVED ROAD

		[image: ]

		IMPROVED ROAD

		[image: ]



		BUSH ROAD OR WAGON ROAD

		[image: ]

		TRAIL OR PORTAGE

		[image: ]







		STREET FEATURES



		CONCRETE SIDEWALK

		[image: ]

		CURB

		[image: ]



		ENTRANCE

		[image: ]

		SIGN POST

		[image: ]



		LIGHT STANDARD

		[image: ]

		POLE

		[image: ]



		CATCH BASIN

		[image: ]

		MANHOLE

		[image: ]



		HYDRANT

		[image: ]

		SUMP

		[image: ]



		VALVES

		[image: ]

		PARKING METER

		[image: ]



		

		V  - not known

W - water

g  - gas

		

		



		GAS DRIP

		[image: ]

		THERMO COUPLE

		[image: ]



		MARKER POST

		[image: ]

		



		WATERWAYS



		LAKE

		[image: ]

		RIVER

		[image: ]



		FALLS AND RAPIDS

		[image: ]

		STREAM

		[image: ]



		INTERMITTENT STREAM

		[image: ]

		SPRING

		[image: ]



		MARSH

		[image: ]

		DAM

		[image: ]



		BRIDGES

		[image: ]

		[image: ]



		CULVERT

		[image: ]

		





[bookmark: _Toc276987934]


[bookmark: _Toc307911416][bookmark: _Toc307911514][bookmark: _Toc383610803][bookmark: _Toc383612741][bookmark: _Toc383615161][bookmark: _Toc383691999][bookmark: _Toc396809417][bookmark: _Toc396910712][bookmark: _Toc396991190]Explanatory Information for Geotechnical Data Sheets

1. The sample number is followed by a letter symbolizing a particular sample type.

		COLUMN NO.

		DATA EXPLANATION



		A  - 51 mm O.D. SPLIT TUBE SAMPLE

		C - CORED SAMPLE



		A’ – 51 mm O.D. SPLIT TUBE SAMPLE WITH INSERT

		W - WASH SAMPLE



		B  - 51 mm O.D. SHELBY TUBE SAMPLE

		X - AUGERED OR BULK SAMPLE



		D  - 67 mm O.D. SHELBY TUBE SAMPLE

		AXT, BXL, NXL - CORE SIZES



		P  - 51 mm O.D. PISTON SAMPLE

		CC - CORE CONDITION



		O  - 76 mm O.D. OSTERBERG PISTON SAMPLE

		CR - CORE RECOVERY





The sampled interval will be indicated by one of the following symbols:

		SOIL

		[image: ]

		Undisturbed sample

		ROCK

		[image: ]

		Cored



		

		[image: ]

		Disturbed sample

		

		[image: ]

		Lost Core



		

		[image: ]

		Sample not recovered

		

		





The 'N' value is the number of blows of a 63.5 kg (140 lb) hammer dropping 752 mm (30 in) required to advance a 51 mm (2 in) O.D. split tube through 305 mm (12 in) of penetration. 'PUSH' denotes inserting sampler by pushing with hydraulic head

Rock quality designation 'R.Q.D.' is percentage of each core run recovered in pieces greater than 100mm (4 in) in length. numerical values of R.Q.D. and corresponding description of core quality are as follows:

		R.Q.D. (PERCENT)

		DESCRIPTION



		0 - 25

		VERY POOR



		25  -50

		POOR



		50 - 75

		FAIR



		75 - 90

		GOOD



		90 -100

		EXCELLENT





R.Q.D. values shown on data sheets may not be representative of in situ rock condition due to the drilling technique.




Water Level/Caving Condition in Soil/Drill Water Return

		[image: ]

		WATER LEVEL (SOIL/ROCK)



		[image: ]

		CAVING CONDITION IN SOIL



		W.R.

		DRILL WATER RETURN DURING A ROCK CORING RUN





Soil classification system:

SOIL COMPONENTS AND PARTICLE SIZE

		CLAY

		<200 SIEVE (COHESIVE)

		GRAVEL

		4.3 mm TO <75 mm DIA



		SILT

		<299 SIEVE (NON COHESIVE)

		COBBLES

		75 mm TO 300 mm DIA



		SAND

		200 SIEVE TO 4.3 mm DIA

		BOULDER

		OVER 300 mm DIA





DESCRIPTION TERMS AND RANGE OF PROPORTION

		and

		40 - 50 %

		little

		3 - 10 %



		adjective

		20 - 40 %

		trace

		1 - 3 %



		some

		10 - 20 %

		

		







		EXAMPLE



		Sandy

		20 - 40 %



		SILT (Major soil type) little gravel

		  3 - 10 %



		Trace clay

		  1 -   3%








		SOIL CONSISTENCY CLASSIFICATION



		FOR NON COHESIVE SOILS

(Based on Field ‘N’ Values)

		FOR COHESIVE SOILS

(Based on Shear Strength kPa)



		BLOWS/0.3m (N)

		DENSENESS

		CONSISTENCY

		N

		UNCONFINED

SHEAR STRENGTH ‘C'



		0 - 4

		very loose

		very soft

		0 - 2

		0 - 12



		5 - 10

		loose

		soft

		2 - 4

		12 - 25



		11 - 30

		compact

		firm

		4 - 8

		25 - 50



		31 - 50

		dense

		stiff

		8 - 15

		50 - 100



		>50

		very dense

		very stiff

		15 - 30

		100 - 200



		

		

		hard

		>30

		>200







		BEDDING CLASSIFICATION

		SYMBOLS



		MASSIVE BEDDED

		>1 m

		[image: ]

		BEDROCK SURFACE



		THICK BEDDED

		300 mm - 1 m

		

		



		MEDIUM BEDDED

		100 mm - 300 mm

		[image: ]

		[image: ]

		APPROXIMATE



		THIN BEDDED

		50 mm - 100 mm

		

		



		VERY THIN BEDDED

		10 mm - 50 mm

		

		



		PLATY

		2 mm - 10 mm

		

		



		FISSILE

		<2 mm

		

		







1. In the remarks column following, the following data may be indicated

OBSERVATION WELL DATA AS TO THE TYPE AND/OR ELEVATION OF TIP

GENERAL INFORMATION PERTINENT TO THE SOIL AND/OR ROCK

Observation Well & Piezometer

		[image: ]

		OBSERVATION WELL

		[image: ]

		PIEZOMETER





'k' SOIL/ROCK - HYDRAULIC CONDUCTIVITY (cm/s)

(OR COEFFICIENT OF PERMEABILITY)

		Water Pressure

		Test Rate of Flow (I/min)

		[image: ]

		Bottom of Casing



		

		Pressure (kPa)

		

		








Field Tests:

		SYMBOL

		TEST

		RESULT

		UNIT



		DC

		DYNAMIC CONE

		BLOWS / 0.3 m

		



		qc

		STATIC CONE

		POINT RESISTANCE

		kPa



		fs

		STATIC CONE

		SIDE FRICTION

		kPa



		FV

		FIELD VANE

		SHEAR STRENGTH

		kPa



		RV

		REMOULD VANE

		SHEAR STRENGTH

		kPa



		PP

		POCKET PENETROMETER

		SHEAR STRENGTH

		kPa



		Pi

		PRESSURE METER

		LIMIT PRESSURE

		kPa



		Py

		PRESSURE METER

		YIELD PRESSURE

		kPa



		Is

		POINT LOAD STRENGTH TEST

		

		kPa



		SH

		SCHMIDT HAMMER

		

		



		VALUES SHOWN ON DATA SHEETS REPRESENT A REBOUND NUMBER FOR EACH TEST LOCATION. 

SCHMIDT HARDNESS IS OBTAINED WHEN REBOUND NUMBER VALUES ARE CORRELATED WITH 

UNIAXIAL COMPRESSION STRENGTH AND UNIT DRY WEIGHT.





Laboratory shear strength tests:

		SYMBOL

		TEST

		UNIT



		U / C

		UNCONFINED COMPRESSION TEST

		kPa



		Q / U

		QUICK UNDRAINED TRIAXIAL TEST

		kPa



		C / U

		CONSOLIDATED UNDRAINED TRIAXIAL TEST

		kPa








Special laboratory tests:

		SYMBOL

		TEST

		RESULT

		UNIT



		WL

		LIQUID LIMIT

		

		%



		WP

		PLASTIC LIMIT

		

		%



		Ip

		PLASTICITY INDEX

		

		%



		LV

		LABORATORY VANE 

		SHEAR STRENGTH

		kPa



		S

		SENSITIVITY

		

		



		C

		COHESION

		

		kPa



		Θ

		ANGLE OF INTERNAL FRICTION

		

		Degrees



		E

		MODULUS OF DEFORMATION

		

		kPa



		EI

		INITIAL MODULUS OF DEFORMATION

		

		kPa



		

		WITHIN PSEUDO-ELASTIC LIMIT

		

		



		ER

		RELOAD MODULUS OF DEFORMATION

		

		kPa



		

		WITHIN PSEUDO-ELASTIC LIMIT

		

		



		V

		POISSON'S RATIO

		

		





[bookmark: _Ref21934194][bookmark: _Toc22979238][bookmark: _Toc276987935][bookmark: _Toc307911417][bookmark: _Toc307911515][bookmark: _Toc383610804][bookmark: _Toc383612742][bookmark: _Toc383615162][bookmark: _Toc383692000][bookmark: _Toc396809418][bookmark: _Toc396910713]


[bookmark: _Toc396991191]Mechanical Discipline

The Mechanical drafting symbols are divided into the following:

Air Conditioning, Heating and Ventilation.

Flow Diagrams.

Power Equipment.

Machining.

Piping.

Plumbing.

Valves.

Welding.

Instrumentation and Control.

[bookmark: _Toc22979239][bookmark: _Toc276987936]


[bookmark: _Toc307911418][bookmark: _Toc307911516][bookmark: _Toc383610805][bookmark: _Toc383612743][bookmark: _Toc383615163][bookmark: _Toc383692001][bookmark: _Toc396809419][bookmark: _Toc396910714][bookmark: _Toc396991192]Air Conditioning, Heating and Ventilation

The following symbols are derived from ANSI Z32.2.4 - Graphic Symbols for Heating, Ventilating and Air conditioning and are those in use in the Mechanical Discipline.

		AIR CONDITIONING



		CAPILLARY TUBE

		[image: ]

		DRYER

		[image: ]



		EXPANSION VALVE - AUTOMATIC

		[image: ]

		EXPANSION VALVE - THERMOSTATIC

		[image: ]



		FILTER

		[image: ]

		FILTER AND STRAINER

		[image: ]



		FUSIBLE PLUG

		[image: ]

		HEAT EXCHANGER

		[image: ]



		HUMIDISTAT

		[image: ]

		METER

		[image: ]



		OIL SEPARATOR

		[image: ]

		PRESSURE GAUGE

		[image: ]



		PRESSURESTAT

		[image: ]

		PRESSURE SWITCH



		[image: ]



		PRESSURE SWITCH WITH HIGH PRESSURE CUTOUT

		[image: ]

		RUPTURE DISC

		[image: ]



		SCALE TRAP

		[image: ]

		SIGHT GLASS

		[image: ]



		STRAINER

		[image: ]

		THERMAL BULB

		[image: ]



		THERMOMETER (DIAL TYPE)

		[image: ]

		THERMOMETER (STEM TYPE)

		[image: ]



		THERMOSTAT

		[image: ]

		THERMOSTAT (REMOTE BULB)

		[image: ]



		HEATING



		ANCHOR

		[image: ]

		BLAST THERMOSTATIC TRAP

		[image: ]







		CONVECTORS



		SURFACE MOUNTED

		[image: ]

		SEMI RECECESSED

		[image: ]



		RECESSED OR ENCLOSED

		[image: ]

		EXPANSION JOINT

		[image: ]



		FLOAT AND THERMOSTATIC TRAP

		[image: ]

		HANGER OR SUPPORT

		[image: ]



		HEAT EXCHANGER

		[image: ]

		STRAINER

		[image: ]



		TANK (DESIGNATE TYPE)

		[image: ]

		THERMOSTATIC TRAP

		[image: ]



		VIBRO ISOLATOR (FLEX CONN)

		[image: ]

		







		VENTILATING



		AUTOMATIC SHUTTER

		



		CANVAS CONNECTION

		[image: ]



		CEILING REGISTER OR GRILLE RETURN, DUCTED

		[image: ]

		CEILING REGISTER OR GRILLE SUPPLY, DUCTED

		[image: ]



		CEILING REGISTER OR GRILLE SUPPLY, NON DUCTED

		[image: ]

		CEILING REGISTER OR GRILLE RETURN NON DUCTED

		[image: ]



		COIL SECTION

		[image: ]

		DIRECTION OF FLOW

		[image: ]



		DUCT WIDTH X DEPTH

		[image: ]

		FAN AND MOTOR WITH BELT GUARD

		[image: ]



		INCLINED DROP IN RESPECT TO AIR

		[image: ]

		INCLINED RISE IN RESPECT TO AIR

		[image: ]



		INTAKE LOUVRES AND SCREEN

		[image: ]

		LOUVRED DOOR

		[image: ]



		UNDERCUT DOOR

		[image: ]

		OPPOSED BLADE DAMPER

		[image: ]



		PARALLEL BLADE DAMPER

		[image: ]

		RETURN AND EXHAUST DUCT

		[image: ]



		RETURN OR EXHAUST REGISTER OR GRILLE

		[image: ]

		SPLITTER DAMPER

		[image: ]



		SUPPLY DIFFUSER (CIRCULAR)

		[image: ]

		BACK DRAFT DAMPER

		[image: ]



		SUPPLY DIFFUSER - SQUARE WITH ROUND NECK

Show air flow pattern arrows only when other than 4-way.

		[image: ]

		SUPPLY DUCT (PRESSURE SIDE)

		[image: ]



		SUPPLY DIFFUSER - SQUARE WITH SQUARE NECK

		[image: ]

		SUPPLY REGISTER OR GRILLE

		[image: ]



		TURNING VANES

		[image: ]

		UNIT HEATER CENTRIFUGAL FAN - PLAN

		[image: ]



		UNIT HEATER - HORIZONTAL

		[image: ]

		UNIT HEATER - VERTICAL

		[image: ]



		VANE ELBOW

		[image: ]

		VOLUME DAMPER (ELEVATION)

		[image: ]



		VOLUME DAMPER (PLAN)

		[image: ]

		ROOF VENTILATOR

		[image: ]



		PROPELLER FAN

		[image: ]

		





[bookmark: _Toc276987937][bookmark: _Toc276987938][bookmark: _Toc307911419][bookmark: _Toc307911517][bookmark: _Toc383610806][bookmark: _Toc383612744][bookmark: _Toc383615164][bookmark: _Toc383692002][bookmark: _Toc396809420][bookmark: _Toc396910715][bookmark: _Toc396991193]Flow Diagrams

[bookmark: _Toc22979241]A flow diagram is a schematic arrangement of symbols that represents equipment, piping, ducting, tubing, etc., and illustrates the purpose and function of the particular system being designed.

[bookmark: _Toc276987939][bookmark: _Toc307911420][bookmark: _Toc307911518][bookmark: _Toc383610807][bookmark: _Toc383612745][bookmark: _Toc383615165][bookmark: _Toc383692003]
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The following symbols are derived from:

1. ANSI Z32.2.6 - Graphic Symbols for Heat-Power Apparatus

OPG-Hydro Engineering practices within the mechanical discipline.

		COMBINED AIR FILTER AND PRESSURE REGULARO

		[image: ]







		COMPRESSORS



		ONE STAGE

		[image: ]

		TWO STAGE

		[image: ]







		COOLERS



		DRAIN OR GLAND CONDENSER

		[image: ]







		CONDENSERS



		CONDENSER

		[image: ]

		CONDENSER WATER BOX

		[image: ]



		DAMPER WITH OPERATING LINKAGE

		[image: ]

		DEAERATOR

		[image: ]



		ELECTRIC MOTOR - FLOW DIAGRAM ONLY

		[image: ]

		ECONOMIZER INLET OR OUTLET

		[image: ]



		FAN CENTRIFUGAL OR AXIAL

		[image: ]

		GENERATOR

		[image: ]







		HEATERS



		F.W. HEATERS OR HEAT EXCHANGERS

		[image: ]

		REHEATER

		[image: ]



		POWER OPERATOR WITH LINKAGE

		[image: ]

		







		PUMPS



		CENTRIFUGAL

		[image: ]

		CENTRIFUGAL - DEEP WELL

		[image: ]



		POSITIVE DISPLACEMENT

		[image: ]

		







		SPECIAL OR RARELY USED ITEMS



		Indicate by internal wording

		[image: ]








		STRAINERS



		Y-TYPE

		[image: ]

		SINGLE BASKET

		[image: ]



		DUPLEX

		[image: ]

		DUPLEX - AUTOMATIC BACK-FLUSH

		[image: ]



		DUPLEX - HAND OPERATED BACK-FLUSH

		[image: ]

		SINGLE BASKET - MOTORIZED

		[image: ]



		STEAM DRUM

		[image: ]

		SEPARATOR

		[image: ]



		SILENCER

		[image: ]

		







		TRAPS



		TRAP

		[image: ]

		TRAP ASSEMBLY

Includes check valve, strainer, trap bypass isolating valve, etc.

		[image: ]



		TURBINES

		[image: ]

		








		TANKS



		BLOWDOWN

		[image: ]

		VACUUM

		[image: ]



		HYDROGEN DRYER TOWER

		[image: ]

		HYDROGEN - TRAP

		[image: ]





[bookmark: _Toc276987940][bookmark: _Toc307911421][bookmark: _Toc307911519][bookmark: _Toc383610808][bookmark: _Toc383612746][bookmark: _Toc383615166][bookmark: _Toc383692004][bookmark: _Toc396809422][bookmark: _Toc396910717][bookmark: _Toc396991195]Machining

[bookmark: _Toc307911422][bookmark: _Toc383610809][bookmark: _Toc396910718][bookmark: _Toc396991196]Tolerances

For general rules see CAN/CSA B78.2-M91 Dimensioning and Tolerancing of Technical Drawings.  For tolerance ranges and definition see CSA B97.1-1970 Standard Tolerances for Linear Dimensions, Inch and Metric.

[bookmark: _Toc307911423][bookmark: _Toc383610810][bookmark: _Toc396910719][bookmark: _Toc396991197]Surface Finishes

See CSA B95-1962 Surface Texture (Roughness, Waviness and Lay).
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The following symbols are derived from:

1. ANSI Z32.2.3.

OPG-Hydro Engineering practice within the mechanical discipline.




		[bookmark: _Toc22979244]PIPE SYSTEM DRAWINGS



		PRINCIPAL PIPING

		[image: ]

		SECONDARY PIPING AND PROCESS INSTRUMENT LINES

		[image: ]



		INSTRUMENT CAPILLARY TUBING

		[image: ]

		INSTRUMENT ELECTRICAL LINES

		[image: ]



		INSTRUMENT SIGNAL AIR TUBING

		[image: ]

		FUTURE INSTALLATION

		[image: ]



		INDICATION OF PIPING AND EQUIPMENT SHOWN ON OTHER DRAWINGS

		[image: ]

		HYDRO TERMINAL POINT ON DRAWINGS

		[image: ]



		TERMINAL POINT ON DRAWING OF BILL OF MATERIAL

		[image: ]

		







		PIPE FITTINGS



		BUSHING

		[image: ]

		CAP

		[image: ]



		CROSS-REDUCING

		[image: ]

		CROSS-STRAIGHT

		[image: ]



		ELBOW-45 DEGREE

		[image: ]

		ELBOW-90 DEGREE

		[image: ]



		ELBOW-TURNED DOWN

		[image: ]

		ELBOW-TURNED UP

		[image: ]



		ELBOW-REDUCING

		[image: ]

		JOINT-CONNECTING PIPE

		[image: ]



		JOINT-EXPANSION

		[image: ]

		ORIFICE FLANGE

Can be used as a flow element symbol representing venturi

		[image: ]



		REDUCER-CONCENTRIC

		[image: ]

		REDUCER-ECCENTRIC

		[image: ]



		TEE

		[image: ]

		UNION SCREWED

		[image: ]



		PIPE LINE - BLANK END BLIND FLANGE

		[image: ]

		PIPE LINE-FLANGED SLIP-ON

		[image: ]



		PIPE LINE-FLANGED WELD NECK

		[image: ]

		PIPE LINE-IDENTITY

		[image: ]



		PIPE LINE-FLEXIBLE CONNECTION

		[image: ]

		PIPE LINE-VALVE FLANGED WELDNECK

		[image: ]



		PIPE LINE-VALVE FLANGED SLI-ON

		[image: ]

		PIPE LINE-VALVE

		[image: ]



		EJECTOR, INJECTOR OR EDUCTOR

		[image: ]

		FIRE HYDRANT

		[image: ]



		FIRE HOSE HOUSE

		[image: ]

		FLOOR-BOTTOM OUTLET WITH BACK WATER VALVE

		[image: ]











		DRAINAGE - ROOF, SUBSTRUCTURE, SUPERSTRUCTURE



		DRAINS



		AREA-BOTTOM OUTLET

		[image: ]

		AREA-SIDE OUTLET

		[image: ]



		FLOOR-BOTTOM OUTLET

		[image: ]

		FLOOR-SIDE OUTLET

		[image: ]



		GUTTER-BOTTOM OUTLET

		[image: ]

		GUTTER-SIDE OUTLET

		[image: ]



		UTILITY

		[image: ]

		COMBINED FLOOR AND UTILITY

		[image: ]



		HORIZONTAL UTILITY

		[image: ]

		CLEAN OUT

		[image: ]



		OPEN

		[image: ]

		CLOSED

		[image: ]



		DUPLEX ADAPTOR

		[image: ]

		RAIN WATER HOPPER

		[image: ]



		BRANCH CONNECTION SIDE CONNECTED

		[image: ]

		BRANCH CONNECTION TOP CONNECTED

		[image: ]



		CHANGE IN ELEVATION

		[image: ]

		





[bookmark: _Toc276987942][bookmark: _Toc307911425][bookmark: _Toc307911521][bookmark: _Toc383610812][bookmark: _Toc383612748][bookmark: _Toc383615168][bookmark: _Toc383692006][bookmark: _Toc396809424][bookmark: _Toc396910721][bookmark: _Toc396991199]Plumbing

The following symbols are OPG-Hydro Engineering practices used in the Mechanical Discipline.

		PLUMBING FIXTURES DOMESTIC WATER FLOW DIAGRAMS



		DRINKING FOUNTAIN

		[image: ]

		DISH WASHER

		[image: ]







		SINKS



		KITCHEN - 1, 2 AND 3 COMPARTMENTS

		[image: ]

		SERVICE

		[image: ]



		LABORATORY

		[image: ]

		LAVATORY - WALL HUNG

		[image: ]



		EMERGENCY SHOWER

		[image: ]

		SHOWER

		[image: ]



		URINAL

		[image: ]

		VENTILATOR HOOD

		





		WATER CLOSET

		[image: ]

		WASH FOUNTAIN CIRCULAR AND SEMI-CIRCULAR

		[image: ]



		COFFEE URN

		[image: ]

		SOFT DRINK DISPENSER

		[image: ]



		LAVATORY WITH COUNTER TOP

		[image: ]

		WATER METER

		[image: ]







		DELINEATION



		COLD WATER

		[image: ]

		HOT WATER

		[image: ]



		HOT WATER RECIRCULATION

		[image: ]
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The following symbols are derived from:

1. ANSI Z32.2.3

OPG-Hydro Engineering practices within the various groups producing piping drawings.

[bookmark: _Toc307911427][bookmark: _Toc383610814][bookmark: _Toc396910723][bookmark: _Toc396991201]General

Valves shall be shown with the same shape on flow diagrams and system drawings.  However, on system drawings due allowance must be made-to-scale for valve stem projection.  Orientation of the valve stem and handwheel must be shown on one view.




		VALVES



		AIR RELEASE

		[image: ]

		ANGLE

		[image: ]



		BALL

		[image: ]

		BUTTERFLY

		[image: ]



		CHECK

		[image: ]

		CHECK-EXTERNAL CONTROL

		[image: ]



		CHECK - SCREW DOWN

		[image: ]

		CHECK WITH EASING LEVER

		[image: ]



		CONTROL

		[image: ]

		DIAPHRAGM

		[image: ]



		FLOAT

		[image: ]

		GATE

		[image: ]



		NON RISING STEM

		[image: ]

		RISING STEM

		[image: ]



		NORMALLY OPEN

		[image: ]

		NORMALLY CLOSED

		[image: ]



		LOCKED OPEN

		[image: ]

		GATE-LOCKED CLOSED

		[image: ]



		WITH WATER SEAL GLAND

		[image: ]

		GLOBE-NORMALLY OPEN

		[image: ]



		GLOBE-NORMALLY CLOSED

		[image: ]

		HOSE

		





		LOCKSHIELD

		[image: ]

		NEEDLE

		[image: ]



		PLUG OR COCK

		[image: ]

		PINCH

		[image: ]



		PRESSURE REDUCING-AS USED ON ARCHITECTURAL DRAWINGS

		[image: ]

		QUICK OPENING

		[image: ]



		RELIEF OR SAFETY

		[image: ]

		SOLENOID-WHEN PURCHASED BY OTHER THAN INSTRUMENTATION AND CONTROL

		[image: ]



		DELUGE

		[image: ]

		PREACTION

		[image: ]



		SPRINKLER

		[image: ]

		THREE-WAY

		[image: ]



		FOUR-WAY

		[image: ]

		GOVERNOR, INTERCEPT, REHEATER STOP AND RELEASE

		[image: ]



		MOTOR OPERATED

		[image: ]

		THREE WAY ELECTRIC

		[image: ]



		THREE WAY PNEUMATIC

		[image: ]

		WATER REGULATING - PRESSURE OPERATED

		[image: ]



		PISTON OPERATED

		[image: ]
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Refer to CSA W59-03 (R2008) - Welded Steel Construction (Metal Arc Welding).

[bookmark: _Toc22979247][bookmark: _Toc276987945][bookmark: _Toc307911429][bookmark: _Toc307911524][bookmark: _Toc383610816][bookmark: _Toc383612751][bookmark: _Toc383615171][bookmark: _Toc383692009][bookmark: _Toc396809427][bookmark: _Toc396910725][bookmark: _Toc396991203]Instrumentation and Control Discipline

The following I & C drafting standards are derived from:

N-SPEC-N0659068 - OPG STD6-C-H-01140-1120 - Design and Construction Branch, Instrumentation and Control, Design Standards Manual.

[bookmark: _Toc276987946][bookmark: _Toc307911430][bookmark: _Toc307911525][bookmark: _Toc383610817][bookmark: _Toc383612752][bookmark: _Toc383615172][bookmark: _Toc383692010][bookmark: _Toc396809428][bookmark: _Toc396910726][bookmark: _Toc396991204]Instruments for Flow Diagrams

1. Graphic Instrument Symbols:

The basic symbol for instruments is a circle enclosing the instrument number as shown:

[image: Graphic Instrument Symbol]

16 mm diameter circle 63336 SCI number FT 1 instrument code and loop serial number A2 channel designation letter and sub number.

Note:  The SCI number may be omitted from the symbol provided this is noted on the flow diagram.  The channel designation letter and sub-number notation is described in the Instrument Coding Standard.

Line Symbols:

Line symbols used to connect instrument symbols to the process as shown:

		[image: ]

		Connection to the process or mechanical link

Pneumatic signal (includes all gases)

Electric Signal



		[image: ]

		Capillary tubing (filled system)

Hydraulic signal

Electromagnetic or sonic signal (includes heat, radio waves, light and gamma radiation)








Lighter weight drafting lines are used for instrument lines and symbols in relation to process and equipment (mechanical) symbols, as shown:

[image: ]

Valve Symbols:

Valve symbols (including damper and louver symbols) are made up of four parts as shown:

[image: ]

Valve Actuator Symbols:

Symbols representing actuators for valves, dampers and louvers are shown:

		Diaphragm actuator (also used as a general purpose symbol for unclassified actuators)

		[image: ]

		Double diaphragm actuator

		[image: ]



		Electric motor actuator

		[image: ]

		Solenoid actuator

		[image: ]



		Piston actuator

		[image: ]

		








Valve Body Symbols:

Symbols representing valve bodies, dampers and louvers are shown:

		Globe, gate valve

(Also used for in-line valve bodies not otherwise identified - actual body type purchased is shown on the Technical Specification Data sheet for the valve).

		[image: ]

		Angel valve
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		Three-way valve
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		Four-way valve

		[image: ]



		Butterfly, damper or louver valve

		[image: ]

		Rotary plug or ball valve

		[image: ]





Valve Failure Symbol

Symbols used to represent the failure state of valves, dampers and louvers are:

		FC

		Fail Closed



		FO

		Fail Open



		FL

		Fail Locked (in last position)



		FI

		Fail Indeterminate (unknown position)





Valve failure symbols indicate the valve state upon loss of actuator power or component failure, e.g. diaphragm rupture.  The direction of fluid flow must be indicated on three-way and four-way valve failure symbols.
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Flow Element Symbol

Flow element symbols are composed of two parts, the Instrument Symbol and Primary Element Symbol, as shown.

[image: ]

Examples of flow element symbols:

[image: ]
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Process Connected Instrument Symbols

Symbols for instruments connected to the process utilize the instrument symbol and the line symbol as shown.
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Pressure transmitter and indicator (gauge) on the same process connections.
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Level transmitter (bubbler system in sump)
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Temperature Element

[image: ]
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1. [bookmark: _Ref286227106]Instrument Numbers

Instrument numbers are denoted as shown:

[image: ]

Note:  Each instrument number is unique to a generating station unit.  In multi unit stations, identification tags secured to instruments have the appropriate unit number preceding the instrument number, i.e. an instrument on unit 1 is tagged 1‑63441 TC 3A 1.




Instrument Code Letters

The first and second letters of the instrument code represent the Measured or initiating Variable and Function respectively as shown on Table 3.  See Table 4 for instrument codes for valves.

[bookmark: _Toc396910743]Table 1 - Instrument Code Letters

		LETTERS

		MEASURED OR INITIATING VARIABLE

		FUNCTION



		A

		Analysis (2)

		Alarm (7)



		B

		Bumer Flame

		



		C

		Conductivity (Electrical)

		Controller (4)



		D

		Density (Mass) or Specific Gravity

		



		E

		Voltage (EMF)

		



		F

		Flow Rate

		



		G

		Gauging (Dimensional) (1)

		Glass (6)



		H

		Hand (Manually Initiated)

		(5)



		I

		Current (Amps)

		Indicator



		J

		Power

		



		K

		Time or Time – Schedule

		



		L

		Level, Height

		



		M

		Moisture or Humidity

		



		N

		

		



		O

		Do Not Use

		Do Not Use



		P

		Pressure or Vacuum

		Point (Test Connection)



		Q

		Count, Events

		Integrator or Totalizer



		R

		Radioactivity

		Recorder or Printer



		S

		Speed or Frequency

		Switch



		T

		Temperature

		Transmitter



		U

		Multivariable

		Multifunction



		V

		Viscosity

		Valve, Damper or Louvre (8)



		W

		Weight, Load or Force

		Temperature Well



		X

		Miscellaneous (3)

		



		Y

		Vibration

		Analog Relay, Computing Relay, Converter or Transducer



		Z

		Position

		Drive, Actuator, or Unclassified Final Control Element








REFERENCE NOTES

1. Dimensional gauging includes thickness, length, out of roundness, etc.

Analysis includes pH, O2, D2, etc.

X may be used as the measured or initiating variable for Steam Quality.

Controller includes manual control stations and selector stations.

Black spaces are unassigned.  They may be assigned as required by reissue of the procedure.

As a succeeding letter, glass applies to instruments that provide an uncalibrated direct view of the process.

Alarm is used as a succeeding letter when the alarm is internal to the device.  Where a device provides contacts to which an alarm is wired, the device is coded as a switch.

See Table 3.

[bookmark: _Toc396910744]Table 2 - Instrument Codes for Valves

		SPECIAL DESIGNATIONS

		REMARKS



		Valve (On/Off)

		

		These valves do not require a measured variable code.



		Electric Motor Operated

		MV

		



		Pneumatically Operated

		PV

		



		Solenoid Valve

		SV

		



		Control Valves, Dampers serial and Louvers (modulating)

		CV

		Takes the same SCI, loop number and measured variable as its controlling loop. See example in Section 5.4.11 Instrument Coding - (1) Instrument Numbers



		Self-Regulating Valve

		RV

		Requires a measured variable (e.g. T, P, etc), and takes the loop serial number.  (Air supply sets do not require a PRV designation).
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		AIR CONDITIONING



		CHILLED WATER FLOW

		[image: ]

		CHILLED WATER RETURN

		[image: ]



		CONDENSER WATER FLOW

		[image: ]

		CONDENSER WATER RETURN

		[image: ]



		MAKE-UP WATER

		[image: ]

		REFRIGERANT HOT GAS

		[image: ]



		REFRIGERANT LIQUID

		[image: ]

		REFRIGERANT SUCTION

		[image: ]







		HEATING



		AIR RELIEF LINE

		[image: ]

		BOILER BLOW-OFF

		[image: ]



		COMPRESSED AIR

		[image: ]

		FUEL OIL FLOW

		[image: ]



		FUEL OIL RETURN

		[image: ]

		FUEL OIL TANK VENT

		[image: ]



		HIGH PRESSURE RETURN

		[image: ]

		HIGH PRESSSURE STEAM

		[image: ]



		HOT WATER HEATING SUPPLY

		[image: ]

		HOT WATER HEATING RETURN

		[image: ]



		LOW PRESSURE RETURN

		[image: ]

		LOW PRESSURE STEAM

		[image: ]



		MAKE-UP WATER

		[image: ]

		MEDIUM PRESSURE RETURN

		[image: ]



		MEDIUM PRESSURE STEAM

		[image: ]

		PUMPED CONDENSATE

		[image: ]








		PLUMBING



		ACID WASTE

		[image: ]

		CLEANOUT

		[image: ]



		COLD WATER

		[image: ]

		COLD WATER BURIED

		[image: ]



		COMPRESSED AIR

		[image: ]

		DRAIN ABOVE GRADE

		[image: ]



		DRAIN BELOW GRADE

		[image: ]

		DRINKING WATER RETURN

		[image: ]



		DRINKING WATER SUPPLY

		[image: ]

		FIRE LINE

		[image: ]



		GAS

		[image: ]

		HOT WATER

		[image: ]



		HOT WATER RETURN

		[image: ]

		RAIN WATER BELOW GRADE

		[image: ]



		RAIN WATER ABOVE GRADE

		[image: ]

		VENT

		[image: ]







		SPRINKLERS



		BRANCH AND HEAD

		[image: ]

		DRAIN

		[image: ]



		MAIN SUPPLY
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Abbreviations Used on Drawings

The following list of abbreviations is the current accepted standard in OPG-Hydro/Thermal Operations.  It includes abbreviations for single words and word combinations common to Ontario Power Generation drafting.  All Project Equipment code requirements are to be based on this list.  If any required abbreviations are not available, this list is to be revised to reflect this requirement.

		A









		absolute                                       ABS



		AC working volts                    VACW



		access chamber                            AC



		access floor                                 A/F



		accommodate                     ACCOM



		accumulator                               ACC



		across corners                             A/C



		across flats                                  A/F



		actual                                           ACT



		adaptor                                     ADPT



		addendum                                  ADD



		addition                                      ADD



		additional                                  ADDL



		adhesive                                     ADH



		adjust, (able)                               ADJ



		adjuster rod                                  AA



		administration                      ADMIN



		advance                                      ADV



		agitator                                          AG



		air blast                                          AB



		air blast circuit breaker          ABCB



		air circuit breaker                      ACB



		air conditioning                          A/C



		air cooling unit                           ACU



		air release valve                        ARV



		air ventilating unit                    AVU



		airbreak switch                          ABS



		airbreaker                                     AB



		airflow measuring 

  station                                    AFMS



		airlock                                             AL



		alarm                                           ALM



		alarm check valve                      ACV



		alarm negative                             AN



		alarm positive                               AP



		allowance                                ALLCE



		alternate, (or, ing, ion)              ALT



		alternating current                      AC



		aluminum                                     AL



		aluminum alloy                       Al AL



		aluminum stranded conductor

                                                     ASC



		ambient                                    AMB



		American National Standards

   Institute                                 ANSI



		American Screw Gauge          ASG



		American Society for Testing 

   & Materials                         ASTM



		American Welding Society   AWS



		American Wire Gauge          AWG



		ammeter                                    AM



		ammeter indicating                     AI



		ammeter switch                          AS



		amount                                     AMT



		ampere                                           A



		ampere hour                              AH



		ampere turn                                AT



		amplifier                                 AMPL



		analogue                                 ANAL



		anchor                                       ANC



		anchor bolt                                 AB



		and so forth                               ETC



		angle brace                        ANG BR



		angle, (ular)                             ANG



		annunciator                                AN



		apparatus                                  APP



		appendix                                 APPX



		application                              APPL



		approved                                 APPD



		approved equal                           AE



		approximate                      APPROX



		architectural                           ARCH



		arrangement                        ARRGT



		arrestor                                      ARR



		artesian flow                               AF



		asbestos                                     ASB



		asphalt                                     ASPH



		assembly                                   ASSY



		assistant                                    ASST



		atmosphere                               ATM



		atomic                                            AT



		Atomic Energy of Canada 

  Ltd.                                           AECL



		attachment                                 ATT



		attachment                                 ATT



		attention                                   ATTN



		attenuator                              ATTEN



		authorized                               AUTH



		auto voltage regulator              AVT



		automatic                                AUTO



		automatic load control             ALC



		automatic reclosing     AUTO RECL



		autotransfer switch                   ATS



		auto-transformer                     TRFR



		auxiliary                                      AUX



		average                                       AVG



		azimuthB                                       AZ







		B



		











		back pressure                                    BP



		back to back                                B to B



		back water valve                          BWV



		backconnected                                 BC



		baffle                                                BAF



		balance, (er)                                    BAL



		ball bearing                                       BB



		ballscrew airlocks                            BA



		band pass                                          BP



		bank (shut off rod)                        BAN



		bare copper                                       BC



		base plate                                          BP



		basement                                     BSMT



		basic (Impulse) insulation level     BIL



		basket                                             BSKT



		battery                                                BY



		battery charger                        BY CHG



		Baume                                                BE



		bearing                                            BRG



		bearing tree                                       BT



		bedrock                                    B/R or R



		beginning of curve                           BC



		beginning of spiral                            BS



		bell (or horn, etc.)                             BL



		bell and spigot                              B & S



		bell end                                              BE



		bench board                                     BB



		bench mark                                      BM



		bend                                                   BD



		between                                           BET



		between centres                              BC



		between perpendiculars                 BP



		bevel, (led)                                      BEV



		bill of material                               B/M



		Birmingham wire gauge             BWG



		bituminous                                       BIT



		black                                                 BLK



		blank                                                BLK



		blind                                                   BL



		block filler                                         BF



		block, (ing)                                      BLK



		blocking switch                                BS



		blow-down tank                    BD TANK



		blow-off                                            BO



		blow-out coil                                  BOC



		board                                                 BD



		boiler                                               BLR



		boiler blow down                          BBD



		boiler circulating pump                 BCP



		boiler feed                                         BF



		boiler feed pump                           BFP



		boiler feed water                         BFW



		boiler lateral positioner                  BP



		boiler pressure                                  BP



		boiling point                                      BP



		bolt circle                                           BC



		both hands active                         BHA



		both sides                                          BS



		both ways                                        BW



		bottom                                    BOT or B



		bottom face                                       BF



		bottom horizontal discharge       BHD



		bottom of rock face                       BRF



		bottom of steel                              BOS



		bottom of vertical rock face      BVRF



		bottom vertical discharge           BVD



		boulder                                                 B



		brace, (ing)                                        BR



		bracket                                           BRKT



		brake horsepower                         BHP



		brake solenoid                               BSO



		branch                                               BR



		brass                                                BRS



		brass mounting                               BM



		brazing                                          BRZG



		breaker                                            BKR



		brick                                                      B



		bridge                                           BRDG



		bridge (crane)                                   BR



		brightness                                       BRT



		Brinell hardness number             BHN



		British thermal unit                       BTU



		broadloom floor covering            BFC



		bronze                                              BRZ



		bronze mounting                            BM



		brown                                              BRN



		building                                         BLDG



		bulkhead                                           BH



		bundle                                              BDL



		bus                                                      BU



		bus duct                                             BD



		bus tie                                                 BT



		bushing                                         BUSH



		bushing current transformer       BCT



		bushing potential device              BPD



		butt weld                                         BW



		butterfly valve                    BTFLY VLV



		buzzer                                             BUZ







		bypass                                               BYP







		C











		cabinet                                            CAB







		cable                                                 CBL



		cable block diagram                      CBD



		cadmium                                           CD



		cadmium plate                            CD PL



		calandria                                    CALAN



		calandria support                           CLS



		calculate, (ion)                             CALC



		calibrate, (ion)                                CAL



		Canadian Geodetic Datum          CGD



		Canadian Standards 

   Association                                CSA



		cantilever                                  CANTIL



		capacitor                                         CAP



		capacitor voltage transformer    CVT



		capacity                                           CAP



		carbon                                                  C



		carbon dioxide                               CO2



		carbon molybdenum                   CMO



		carpet tile                                        CPT



		carrier                                           CARR



		cartridge                                         CTG



		cast brass                                          CB



		cast iron                                             CI



		cast iron brass mounted           CIBM



		cast iron bronze mounted        CIBM



		cast iron monel mounted        CIMM



		cast steel                                           CS



		cast steel brass mounted         CSBM



		cast steel bronze mounted      CSBM



		cast steel monel mounted      CSMM



		casting                                          CSTG



		catalogue                                        CAT



		catalyst                                            CAT



		catch basin                                        CB



		cathode ray tube                            CRT



		caustic soda                               CAUST



		cavity                                               CAV



		cedar plank                                      CPT



		ceiling                                               CLG



		cement                                   CEM or C



		centigrade degrees (Celsius)           °C



		centimetre                                        cm



		centre                                               CTR



		centre line                                          CL



		centre of gravity                        C of G



		centre tap                                          CT



		centre to centre                          C to C



		centre to face                              C to F



		ceramic                                            CER



		ceramic tile                                        CT



		chain                                                  CH



		chain link fence                               CLF



		chalkboard                                 CHKBD



		chamfer                                       CHAM



		changeover                                       CO



		changer                                           CHG



		channel                                                 C



		channel                                        CHAN



		charger, (ing)                                 CHG



		chart                                                CHT



		check valve                                       CV



		checked                                        CHKD



		chemical                                      CHEM



		chemical dryer (dehumidifier)       DR



		chlorinate, (ion)                              CHL



		chord                                                  CH



		chromium                                          CR



		cinch anchor                                     CA



		circle, (ular, ularity)                        CIR



		circuit (*obsolete)             CCT (CKT*)



		circuit breaker                                  CB



		circuit closing                             CCT CL



		circuit integrated                               CI



		circuit opening                         CCT OP



		circulate, (ing, ion)                       CIRC



		circulating water                            CW



		circulating water pump              CWP



		circumference                              CIRC



		clamp                                                 CL



		clarifier                                              CF



		class                                                    CL



		classification                               CLASS



		cleanout                                            CO



		clevis                                                CLV



		clock                                                 CLK



		clockwise                                         CW



		closing                                                CL



		closing coil                                         CC



		clothes dryer                                  CDR



		clutch                                               CLU



		clutch control module                 CCM



		coaxial                                           COAX



		coefficient                                     COEF



		coffered acoustic ceiling               CAC



		column                                             COL



		combine, (ed, ion, ing)              COMB



		combined stop & emergency valve  

                                                   CS & EV



		combustion                                COMB



		commission, (ing)                     COMM



		common battery                            CBY



		communication                        COMM



		companion                                 COMP



		company                                           CO



		compartment                           COMPT



		complete                                   COMPL



		complete with                               C/W



		component                                 COMP



		composite metal deck                 CMD



		composition                                COMP



		compressor, (ion)                           CPT



		computer                                  COMPT



		concealed                                     CNCL



		concealed grid lay in acoustic

  panel                                         CGLAP



		concentrate                                 CONC



		concentric                                    CONC



		concession                                     CON



		concrete                                       CONC



		concrete block                     CONC BLK



		condensate                                CONDS



		condenser                                         CD



		condenser cooling water            CCW



		condition                                     COND



		conductor, (ivity)                        COND



		conduit                                            CDT



		conduit connection              CDT CON



		configuration                           CONFIG



		connect, (or, ion)                       CONN



		connection wiring diagram        CWD



		connector plug                                  JP



		connector socket                               JS



		construction                            CONSTR



		construction joint                              CJ



		construction project schedule     CPS



		contact                                         CONT



		contact breaker                  CONT BKR



		contactor                                           CN



		containment doors                       CND



		continued                                  CONTD



		continuous                                   CONT



		continuous blow down                 CBD



		contraction                                CONTR



		control absorber rod                     CAR



		control distribution frame            CDF



		control, (ler)                                        C



		conversion                                   CONV



		converter                                          CO



		conveyor                                     CNVR



		coolant                                            CLT



		coolant tube                                  CTU



		cooled                                              CLD



		cooler                                               CRL



		cooling                                             CLG



		cooling water                                  CW



		coordinate                                  COOD



		copper                                               Cu



		copper weld conductors              CW



		corporation                                 CORP



		corrected                                     CORR



		corrugated iron pipe                      CIP



		corrugated steel pipe                    CSP



		corrugation                                  CORR



		counter                                            CTR



		counterbalance                            CBAL



		counterbalance valve                   CBV



		counterbore                              CBORE



		counterclockwise                         CCW



		countersunk                                    CSK



		counterweight                            CTWT



		county                                               CO



		coupling                                        CPLG



		coupling voltage transformer     CVT



		courses                                                C



		crane                                                   CR



		critical                                             CRIT



		cross                                                      X



		cross bracing                               X BRA



		cross connection                     X CONN



		cross linked Polyethylene           XLPE



		cross section                               XSECT



		crossarm                                      XARM



		crossing                                       XING



		crown lands iron post                   CLIP



		crown lands rock post                 CLRP



		cubic centimetre                               cc



		cubic feet second                           CFS



		cubic feet/minute                            CF



		cubic feet/second                          CFS



		cubic foot                        CU FT or FT3



		cubic inch                         CU IN or IN3



		cubic yard                       CU YD or YD3



		cubicle                                            CUB



		cultivated                                      CULT



		current                                         CURR



		current directional relay              CDR



		current transducer                          AT



		current transformer                        CT



		customer                                      CUST



		cycle                                                   CY



		cycles per minute                         CPM



		cycles per second (hertz)             Hz









		cylinder                                             CYL











		D









		damper                                                 D



		dashpot                                              DP



		dead end                                            DE



		deaerator                                        DEA



		decarbonator                                 DCB



		decibel                                               DB



		decimal                                            DEC



		deck                                                    DK



		decontamination             DECONTAM



		definite, (ion)                                  DEF



		deflection                                      DEFL



		degasifier                                DGASFR



		degree                                      DEG or °



		degree Celsius, (centigrade)            °C



		degree Fahrenheit                             °F



		degree Kelvin                                     °K



		degree of curve                                  D



		dehumidifier                                 DHU



		demand indicator                             DI



		demineralize                             DEMIN



		department                                  DEPT



		design                                              DES



		designation                                 DESIG



		desuperheater                               DSH



		detail                                                DET



		detection (or)                                 DET



		develop, (ment)                             DEV



		device                                              DEV



		dew point                                          DP



		diagonal                                        DIAG



		diagram                                         DIAG



		diagrammatic                            DIAGR



		diameter                                           DIA



		diaphragm                                   DIAPH



		difference, (tial)                             DIFF



		digital computer controller         DCC



		digital/analog converter              D/A



		dilute                                                 DIL



		dimension                                       DIM



		diode                                                DIO



		direct connected                 DIR CONN



		direct current                                    DC



		directional                                        DIR



		discard reproducible                     D/R



		discharge                                     DISCH



		disconnect                                      DISC



		disconnecting switch  DS or DISC SW



		discriminator                               DISCR



		dispenser                                        DISP



		distance                                          DIST



		distillation tower                          TWR



		distilled water                      DO or DW



		distributing station                          DS



		distribution                                    DIST



		distribution frame                            DF



		district                                             DIST



		ditto                                                   DO



		division                                             DIV



		dock leveller                                      DL



		documents                                   DOCS



		domestic                                       DOM



		door                                           D or DR



		double                                              DBL



		double arm                                       DA



		double circuit                               2 CCT



		double contact                                 DC



		double door                                      DD



		double extra                                      XX



		double extra strong                       XXS



		double groove (insulators)           DG



		double groove double petticoat

  (insulators)                                 DGDP



		double pole                                       DP



		double pole back connected     DPBC



		double pole double throw         DPDT



		double pole front connected     DPFC



		double pole single throw            DPST



		double suspension                           DS



		double throw                                    DT



		Douglas fir                                     D FIR



		dovetail                                          DVTL



		drafting                                         DFTG



		drafting office                                  DO



		drain, (age)                                       DR



		drawing                                         DWG



		drawout                                            DO



		drinking fountain                             DF



		drip proof                                          DP



		drive                                                   DV



		dry bulb temperature                     DB



		dry cleaner clothes                          DC



		dry swamp                                     SWD



		dryer                                                DYN



		dumbwaiter                                  DWG



		duplex                                                DX



		duplicate                                         DUP

dynamo                                           DYN















		E









		each face                                              EF



		eccentric (ity)                                    ECC



		economizer                                    ECON



		edge of marine vegetation           EMV



		edge of rock outcrop                      ERO



		edge of vegetation                            EV



		edge of water                                    EW



		emergency door                                    ED



		effective, efficiency                         EFF



		ejector                                                 ER



		electric resistance weld               ERW



		electric, (al, ity)                              ELEC



		electrical arrangement                   E/A



		electrically polarized relay               EP



		electrolyte, (ic) electron(ic)       ELECT



		electronic data processing            EDP



		elementary                                   ELEM



		elementary wiring diagram        EWD



		elevation                                            EL



		elevator                                         ELEV



		elongation                                 ELONG



		embedded part                                 EP



		emergency                                     EMER



		emergency power Generation      EPG



		emergency power Supply              EPS



		enclose, (ed, ure)                          ENCL



		end fitting                                           EF



		end of curve                                       EC



		end of spiral                                       ES



		end shield                                           ES



		end to end                                    E to E



		engine, (eer)                                   ENG



		engineering                               ENGRG



		epoxy                                                  EP



		equal                                          EQ or =



		equalizer bus                              EQ BU



		equalizer bus feed                Eq BU FD



		equation                              EQ or EQN



		equipment                                   EQPT



		equipment list                                  EL



		equivalent                                  EQUIV



		erect, (ing, on)                             EREC



		estimate                                          EST



		evaporate, (ion, or)                         EV



		examination                                EXAM



		excavate, (ion)                                EXC



		excess flow valve                              FV



		exchanger                                     EXCH



		exciter, (ation)                                  EX



		exhaust                                           EXH



		existing                              EX or EXIST



		expand, (sion)                                EXP



		expanded metal                             EM



		expansion joint                                 EJ



		experiment, (al)                           EXPT



		expulsion                                         EXP



		extension                                         EXT



		exterior, (nal)                                  EXT



		extra                                                     X



		extra fine (threads)                          EF



		extra heavy                                X/HVY



		extra high voltage                         EHV



		extra strong                                       XS



		extreme high water mark       EHWM



		extrude, extraction, (or)             EXTR













		F









		fabricate                                          FAB



		face to face                                  F to F



		facility                                             FAC



		Fahrenheit degrees                           °F



		fan                                                         F



		fan motor                                         FM



		far side                                               FS



		farface                                                FF



		fast operating (relay)                      FO



		fast release (relay)                           FR



		fastener                                      FSTNR



		fastening                                    FSTNG



		feed water                                       FW



		feeder                                              FDR



		feeder panel                              FDR PL



		feeder scanner door                      FSD



		feet per minute          FPM or FT/MIN



		feet per second                 FPS or FT/S



		female                                             FEM



		ferrule                                                 FR



		fibre                                                  FBR



		fibreboard                                  FBRBD



		field weld                                         FW



		figure                                                FIG



		filter                                                   FR



		final rock                                           FR



		finish                                                 FIN



		finished grade                           FIN GR



		fire alarm                                            FL



		fire door                                           FDR



		fire hose                                             FH



		fire hose cabinet                            FHC



		fire hose rack                                  FHR



		fire hydrant                                     FHY



		fireproof                                         FPRF



		fitting                                                FTG



		fixture                                                FIX



		flame arrester                                   FA



		flame retardant                                FR



		flameproof                                         FP



		flange                                                FLG



		flash box                                             FB



		flash, (ing)                                           FL



		flat bar                                                FB



		flat faced                                            FF



		flat head                                            FH



		flat head metal screw                FHMS



		flexible                                            FLEX



		flexible cable                              FLEX C



		flexible conduit                    FLEX CND



		flexible coupling                 FLEX CPLG



		float glass                                          FG



		flood water level                           FWL



		floor                                                     FL



		floor drain                                          FD



		flooring                                             FLG



		flow control valve                          FCV



		flued head anchor                         HAF



		fluid coupling                                     FC



		fluorescent                                 FLUOR



		flush                                                     FL



		folding door                            FLDG DR



		folding vinyl door                           FVD



		foot, feet                                            FT



		footing                                             FTG



		for example                                      EG



		forced draft                                       FD



		forced draft blower                       FDB



		forged steel                                        FS



		forging                                          FORG



		fork lift truck                                     FT



		forward                                          FWD



		foundation                                     FDN



		four circuit                                   4 CCT



		four conductor                        4 COND



		four pole                                           4 P



		four way                                      4WAY



		fracture                                              FR



		frame                                                  FR



		frequency                                             S



		frequency converter               S CONV



		frequency Indicator                           FI



		frequency meter Indicating             SI



		frequency transducer                      SY



		front connected                                FC



		front view                                          FV



		fuelling machine                     F MACH



		fuelling machine bridge              FMB



		fuelling machine head                FMH



		full size                                               FS



		full voltage non-reversing starter  

                                                      FVNR



		full voltage reversible starter     FVR



		full voltage two-speed starter    FVS



		furnace, furnish                         FURN



		fuse                                                   FU



		fuse block                                          FB



		fusible                                            FSBL







		future                                             FUT











		G









		gallons per minute                       GPM



		galvanized                                     GALV



		galvanized iron                                  GI



		galvanized steel                           GSTL



		gasket                                            GSKT



		gate valve                                          GV



		gauge                                                 GA



		gear reducer                                     GR



		general                                          GENL



		general distribution                      GDF



		generating station                           GS



		generation, (or)                            GEN



		generator, standby                         SG



		generator, turbine                          TG



		geotechnical                        GEOTECH



		geotechnical data sheet              GDS



		giga (109)                                              G



		gigahertz                                         GHz



		gigawatthour                               GWH



		girder                                                   G



		glass block                                      GLB



		glazed ceramic tile                        GCT



		glazed tile                                         GT



		globe valve                                     GLV



		government                                GOVT



		grade                                                 GR



		grade line                                          GL



		graphite                                         GPH



		grating                                         GRTG



		gravel                                      GVL or G



		gravity                                                  G



		grease trap                                        GT



		grille                                                   GR



		grommet                                     GROM



		groove                                             GRV



		gross ton                                            GT



		gross weight                              GR WT



		ground                                   GRD or G



		ground line                                        GL



		grounding                                    GRDG



		grounding transformer                   GT



		guard                                                 GD

guardrail                                            GR



		gypsum board                                  GB









		H









				half-round                                    1/2 R



		hand control                                   H C



		hand reset                                       HR



		handhole                                         HH



		handle                                            HDL



		handmade                                      HM



		handrail                                    HNDRL



		hanger                                           HGR



		hanger - constant                           HC



		hanger - guide                                HG



		hanger - rigid                                  HR



		hanger shock absorber               HAS



		hanger-anchor                                 HA



		hanger-sliding                                HSL



		hanger-support                               HS



		hanger-variable                              HV



		hardware                                     HDW



		hatch                                                   H



		head                                         HD or H



		header                                            HDR



		heat absorbing glass                    HAG



		heat absorbing tempered glass HATG                                            



		heat exchanger                                HX



		heater                                             HTR



		heater condenser                            HC



		heater, electric                              THE



		heater, steam                                HTS



		heating                                           HTG



		heating and ventilation unit      HVU



		heating plant                                   HP



		heavy                                              HVY



		heavy anchor                                  HA



		height                                               HT



		hermetically                              HERM



		hertz                                                  Hz



		hexagon, (al)                                 HEX



		high frequency                                HF



		high potential                            H POT



		high pressure                                   HP



		high tension                                     HT



		high voltage                                     HV



		high water level                           HWL



		high water mark                        HWM



		highly                                                 HI



		highway                                        HWY



		hoist                                                  HO



		holding coil                                      HC



		hollow metal                                  HM



		hollow structural section            HSS



		horizontal                                      HOR



		horsepower                                      HP



		hot rolled steel                            HRST



		hot water                                        HW



		hot water return                         HWR



		hot water tank                             HWT



		house                                               HSE



		hub drain                                          HD



		hub on sub-tangent                   HOST



		hub on tangent                            HOT



		humidifier                                         HU



		hydrant                                              HY



		hydraulic                                         HYD



		hydrogen                                           H2



		hydrogen coolers                            HY



		hydrogen sulphide                         H2S

















		I









		identify, (ication)                        IDENT



		ignition                                             IGN



		







		illustrate, (ion)                             ILLUS

illuminate, (ion) ILLUM   



		impedance                                           Z



		incandescent                           INCAND



		inch, inches                               IN OR "



		incline                                             INCL



		include, (usive)                      INCLUDE



		incoming                                          INC



		increase                                         INCR



		independent                              INDEP



		indicate, (or)                                  IND



		indicating lamp                                 IL



		induced draft                                    ID



		inductance                                          L



		inductance-capacitance                  LC



		induction                                         IND



		information                                  INFO



		initial point (soundings)                   IP



		injection                                            INJ



		inside diameter                                 ID



		insoluble                                      INSOL



		inspect, (ion)                                 INSP



		install, (ation)                              INSTL



		instantaneous                             INSTL



		Institute of Electrical and

Electronic Engineers                     IEEE



		instrument, (ation)                      INST



		insulation, (or)                                INS



		interchangeable                      INTCHG



		intercommunicating, (ion)      

                                             INTERCOM



		interconnection                                 IC



		interference                                  INTF



		interior                                             INT



		interlock                                      INTLK



		intermediate                              INTER



		intermediate distributing frame  IDF



		intermittent                               INTMT



		internal                                             INT



		internal connection            INT CONN



		International Great Lakes Datum 

                                                         IGLD



		International System of Units          SI



		interrupter                                  INTER



		interrupting                                     INT



		intersect                                           INT



		intersection angle                                I



		inverse                                              INV



		inverse time relay                           ITR



		invert                                                INV



		inverter                                               IN



		ion exchanger                                    IX



		iron bar                                               IB



		iron core                                             IC



		iron pipe size                                   IPS



		iron tube                                             IT



		irregular                                      IRREG



		isolated ground                                 IG



		isolated phase bus                          IPB



		isolating, (ion)                                ISOL









		J









		janitor                                               JAN



		joint                                                      JT



		joint compound                                 JC



		jointing                                             JTG



		jumper                                              JPR



		jumper plug                                  JPR P



		junction                                             JCT



		junction box                                       JB











		K









		keyway                                           KWY



		kilo (103)                                               k



		kilocalorie                                      kCAL



		kilocycles per second (kilohertz)  kHz



		kilogram                                              kg



		kilohm                                        K or KΩ



		kilometre                                          km



		kilovolt                                               kV



		kilovolt ampere                             kVA



		kilowatt                                            kW



		kilowatt hour                                 kWh



		kip (1,000 pounds)                             K



		knife switch                                KN SW











		L









		laboratory                                     LAB



		ladder                                            LAD



		laminate                                       LAM



		laminated conductor      LAM COND



		laminated contact           LAM CONT



		laminated core                        LAM C



		landing                                          LDG



		latent heat                              LAT HT



		lateral                                            LAT



		latitude                                          LAT



		lattice                                             LAT



		laundry                                         LAU



		lavatory                                        LAV



		lay-in acoustic panel                   LAP



		lead                                                  Pb



		lead covered                                   LC



		lead sheathing                             LSH



		left hand                                          LH



		left hand active                            LHA



		left hand reverse                          LHR



		length                                       L or LG



		length of curve                                  L



		length over all                              LOA



		length water line                         LWL



		level surface                               LEV S



		level, (ling)                                     LEV



		licence                                             LIC



		light                                                   LT



		lighting                                           LTG



		lighting panel                                   LP



		lighting panel emergency            LPE



		lightning                                      LTNG



		lightning arrester                            LA



		limestone                                         LS



		limit, (er)                                        LIM



		limited                                            LTD



		line (pipe or electrical)                     L



		line disconnect                         L DISC



		line jumper                                 L JPR



		line material                                  LM



		linear                                              LIN



		link                                                    LK



		linkage bus feed                        LBFD



		lintel                                             LNTL



		liquid                                               LIO



		litre                                                      L



		litres per second                            L/S



		live load                                            LL



		load cell                                         LDC



		load centre                                      LC



		load factor                                        LF



		load limiting resistor                    LLR



		load rate                                          LR



		load ratio control                         LRC



		local battery                                    LB



		locate, (ion)                                  LOC



		lock (door lock)                               LK



		logarithm                                     LOG



		long leg horizontal                      LLH



		long leg vertical                           LLV



		long radius                                      LR



		long, (er)                                  L or LG



		longitude, (inal)                        LONG



		low pressure                                    LP



		low tension                                      LT



		low voltage                                      LV



		low voltage release                     LVR



		low water level                            LWL



		low water level                            LWL



		lube oil purifier                             LOP



		lubricate                                        LUB



		lubricating oil                         LUB OIL



		lubricator                                         LU



		lumber                                           LBR









		M









		machine                                    MACH



		machine bolt                         M BOLT



		machine screw                        M SCR



		magnetic                                     MAG



		main                                               MN



		main distributing frame            MDF



		main output transformer         MOT



		main steam                                    MS



		maintenance                               MTC



		male                                                  M



		malleable                                   MALL



		malleable iron                                MI



		manhole                                        MH



		man-hour                                      MH



		manual, (ly)                                 MAN



		manufacture, (er)                       MFR



		manufacturing                            MFG



		marine                                          MAR



		mastic joint                                     MJ



		mat sinkage                        MAT SINK



		material                                      MATL



		material list                                    ML



		maximum                                    MAX



		maximum working pressure   MWP



		mean effective pressure           MEP



		mean water level                      MWL



		measure                                       MEAS



		mechanical joint                              MJ



		mechanical, (ism)                      MECH



		medium                                         MED



		medium hard                                 MH



		mega (106)                                        M



		

megacycles per second (megahertz)  

                                                         MHz



		megavolt                                          MV



		megavolt-ampere                        MVA



		megawatt                                       MW



		megawatt-hour                           MWh



		megohm                                M or MΩ



		melting point                                  MP



		messenger                                  MESS



		metal deck                                       MD



		metal door                                  MET D



		metal linear ceiling                       MLC



		metal partition                                MP



		metal siding                                     MS



		metalclad                                         MC



		meter (instrument)                          M



		metre (unit of length)                     m



		metres per second                      m/S



		mezzanine                                   MEZZ



		micro (10-6)                                         μ



		microampere                                       μ



		microfarad                                         μF



		microfilm                                          MF



		micromicrofarad (picofarad)          pF



		microphone                                    MIC



		microsecond                                     μS



		microvolt                                           μV



		microwatt                                        μW



		microwave                                    M/W



		middle                                             MID



		mild steel                                         MS



		miles per gallon                            MPG



		miles per hour                              MPH



		mili (10-3)                                            M



		milliampere                                     mA



		millifarad                                          mF



		milligram                                          mg



		millivolt                                            mv



		milliwatt                                         mW



		mineral insulated copper covered 

                                                       MICC



		minimum                                       MIN



		minute                                     MIN or '



		miscellaneous                              MISC



		mixture                                           MIX



		model                                            MOD



		moderator                                    MOD



		modify, (ication)                          MOD



		modulator                                    MOD



		module                                         MOD



		momentary contact                       MC



		monitor                                        MON



		motor                                                 M



		motor control centre                   MCC



		motor field                                       MF



		motor operator                               MO



		motor starter                                   MS



		motor-generator                            MG



		moulded                                         MLD



		moulded circuit breaker              MCB



		moulding                                     MLDG



		mounted                                        MTD



		mounting                                       MTG



		multiple                                        MULT



		multiple contact                              MC



		multipole                                          MP









		N









		nameplate                                     N/P



		nano (10-9)                                         n



		national coarse (screw thread)   NC



		national extra fine (screw thread)

                                                        NEF



		national fine (screw thread)        NF



		National Research Council        NRC



		National Topographic Series     NTS



		natural                                          NAT



		nautical mile                                NMI



		near face                                         NF



		near side                                         NS



		negative                             NEG or (-)



		network bank                                NB



		neutral                                               N



		neutron                                             N



		Newton                                              N



		nickel steel                                N STL



		no load                                            NL



		no voltage release                      NVR



		nominal                                       NOM



		nominal pipe size                         NPS



		non sparking                                   NS



		non-drawout                               NDR



		non-metallic sheathed cable  

                                                    NMSC



		non-rising stem                           NRS



		normal                                         NOR



		normal high water level        NHWL



		normal water level                   NWL



		normally closed                            NC



		normally open                              NO



		north                                                  N



		northeast                                        NE



		northwest                                   NW



		not connected                               NX



		not to scale                                   NTS



		nozzle                                              NZ



		nozzle plate                                    NP



		nuclear                                         NUC



		nuclear generating station       NGS



		nuclear power demonstration  

                                                      NPD



		nuclear reactor                             NR



		number                                  NO or #











		O









		obscure float glass                        OFG



		observe, (ed), (ation)                  OBSV



		obsolete                                          OBS



		octagon, (al)                                   OCT



		office                                               OFF



		off load tap changer                    OLTC



		offset                                               OFF



		ohm                                                      Ω



		ohm-centimetre                          Ω-cm



		oil circuit breaker                          OCB



		oil circuit reclosure                       OCR



		oil tight                                              OT



		oil transformer                     O-TRANS



		on centre                                          OC



		Ontario Power Generation          OPG



		open circuit                                 O CCT



		operate, (ion, ing)                       OPER



		opposite                                          OPP



		opposite hand                         OPP HD



		optimum                                     OPTM



		organic matter                                   O



		orientation                              ORIENT



		orifice                                               OR



		original                                         ORIG



		orthophoto                                    O/P



		oscillate                                          OSC



		outgoing                                     OUTG



		outlet                                             OUT



		output                                           OUT



		outside diameter                           OD



		outside face                                    OF



		outside radius                                  OR



		outside screw & yoke              OS & Y



		outside to outside                    O to O



		overall                                               OA



		overburden                                    O/B



		overcurrent                                      OC



		overcurrent relay                          OCR



		overflow                                       OVFL



		overhead                                     OVHD



		overload                                          O/L



		oversize                                             OS



		overvoltage                                      OV



		oxidized                                           OXD











		P











		package                                           PKG



		painted                                            PTD



		pan (cable)                                        PC



		panel                                                  PL



		paper insulated lead covered     PILC



		parallel                                            PAR



		partition                                         PTN



		passage                                         PASS



		pasture                                          PAST



		patent                                              PAT



		pattern                                          PATT



		pavement                                        PAV



		pedestal                                           PED



		perimeter                                   PERIM



		permanent                                  PERM



		permanent magnet                        PM



		permeability                       PERM or K



		perpendicular                              PERP



		personnel                                        PER



		phase                                        PH or Ø



		phase shifting transformer          XTT



		pico (1 0-1.2)                                         p



		picoampere                                      pA



		picofarad                                           pF



		picosecond                                        pS



		picowatt                                           pW



		pipe handrail                                    PH



		pipe rail                                             PR



		pipe sleeve                                      PSL



		pipewhip restraint                       PWR



		pitch circle                                         PC



		pitch diameter                                 PD



		plan                                                      P



		plan & profile                                  P/P



		plaster                                             PLA



		plastic                                           PLSTC



		plastic laminate                          PLAM



		plate                                                    PL



		plate glass                                     PL GL



		platform                                       PLATF



		plating                                            PLTG



		plotting                                          PLOT



		plywood                                         PWD



		pneumatic                                    PNEU



		pneumatic motor operator            PO



		point of curve                                 POC



		point of intersection                         PI



		point of tangency                             PT



		polarization                               POLAR



		polarized                                         POL



		polish                                               POL



		polyethylene               POLYETH or PE



		polyphase                                    PHPH



		polyvinyl chloride                          PVC



		poorly graded                                     P



		porcelain                                      PORC



		portable                                        PORT



		position                                         POSN



		position switch                                 NS



		positive                                 POS or (+)



		possible                                         POSS



		post meridiem                                 PM



		potential                                          POT



		potential difference                         PD



		potential transformer                      PT



		potentionmeter                             POT



		pothead                                          PHD



		pounds per square inch                 PSI



		pounds per square inch absolute

                                                         PSIA



		pounds per square inch gauge  PSIG



		power                                            PWR



		power amplifier                               PA



		power circuit breaker                   PCB



		power directional relay               PDR



		power factor                                    PF



		power factor indicator                  PFI



		power line                                        PL



		power operated valves (pneumatic) 

                                                           PV



		power plant                                     PP



		power supply                                   PS



		powerhouse                                     PH



		preamplifier                           PREAMP



		pre-cast concrete                            PC



		pre-cast concrete panel               PCP



		precipitator                              PRECIP



		prefabricated                         PREFAB



		preferred                                       PFD



		preheater                               PREHTR



		preliminary                               PRELIM



		pre-moulded                            PRMLD



		pre-painted steel liner panels   PSLP



		prepare, (ation)                           PREP



		pressed metal                                 PM



		pressure                                      PRESS



		pressure control valve                  PCV



		pressure reducing valve               PRV



		primary                                             PRI



		primary circuit feeder                    PFC



		printed circuit board                     PCB



		printer (typewriter)                         PR



		private automatic branch

   exchange                                   PABX



		private branch exchange             PBX



		process                                        PROC



		production                                  PROD



		profile                                          PROF



		programmable comparator (digital)

                                                          PCD



		programmable controller            PKG



		project, (ion)                                 PROJ



		proof                                                PRF



		propeller                                       PROP



		property                                       PROP



		protection                                    PROT



		provision                                       PROV



		public address                                   PA



		publication                                      PUB



		pull box                                              PB



		pull switch                                     PSW



		pulses per second                          PPS



		pulverizer                                     PULV



		pump                                                    P



		pump motor                                    PM



		pumphouse                                    PPH



		pumping generating station        PGS



		purchase                                    PURCH



		purchase order                                 PO



		push button                                      PB



		push button station                 PB STA



		push button switch                    PBSW



		push pull                                           P-P







		Q









		quadrant                                        QUAD



		quality                                             QUAL



		quantity                                    QTY or Q



		quarry tile                                           QT



		quarry tile base                               QTB



		quarry tile floor                                QTF



		quarter                                              QTR



		quarter bend                                1/4BD



		quarter round                              1/4RD



		quartz                                                QTZ



		quick break                                       QB



		quick opening                                  QO



		quotation                                     QUOT







		



		R









		rack                                                       RK



		radial                                                 RAD



		radian                                                RAD



		radiation, (or)                                   RAD



		radio frequency                                  RF



		radius                                                     R



		railing                                                 RLG



		railroad                                                RR



		railway                                     RLY or RY



		rainwater                                           RW



		rainwater leader                             RWL



		rainwater pipe                                RWP



		raised face                                           RF



		random                                            RDM



		reactor                                            REAC



		reactor, electrical                               RT



		reassemble                                     REAS



		received                                          RECD



		receiver                                                RC



		receptacle                                       RECP



		receptacle panel                                RP



		reception                                      RCPTN



		reciprocate                                    RECIP



		recirculate, (ing, ion)                 RECIRC



		reclosing, (ure)                               RECL



		recombination unit                           RU



		recorder                                             REC



		recording frequency meter              SR



		recording kilovolt ampere           KVAR



		recording varmeter                          JXR



		recording voltmeter                      RVM



		recording wattmeter                         JR



		rectangle, (ular)                             RECT



		rectifier                                                RF



		red rubber                                          RR



		reduce, (er, ing)                               RED



		reference                                           REF



		reference line                                      RL



		reference object                                RO



		reference point                                   RP



		refrigeration unit                             RFU



		refrigerator                                     REFR



		refusal                                                REF



		regional                                           REGL



		register                                              REG



		registered plan                    REGD PLAN or RP



		regulator                                             RG



		rehearsal facility                                RH



		reheat-cold                                       CRH



		reheater                                         RHTR



		reheat-hot                                        HRH



		reinforce, (ing)                              REINF



		reinforced vinyl tile                          RVT



		reinforcing bar                             REBAR



		reinforcing steel                                RST



		relay                                                        R



		release                                                REL



		relief                                                    REL



		relief valve                                           RV



		remote control                                    RC



		required                                          REQD



		requirement                                 REQM



		requisition                                         REQ



		reserve                                               RES



		residence                                           RES



		residual                                          RESID



		resilient                                                  R



		resistance                                              R



		resistor, (ivity)                                  RES



		restricting orifice                               RO



		return                                                 RET



		return air                                             RA



		return bend                                        RB



		reverse                                              REV



		revise, (ed)                                        REV



		revision                                      REV or R



		revolutions per minute                  RPM



		rheostat                                          RHEO



		right                                                      R



		right hand                                         RH



		right hand active                           RHA



		right hand reverse                        RHR



		right hand side                               RHS



		right of way                                    R/W



		rock outcrop                                     RO



		rock rivet                                           RR



		rock shelf                                        RST



		Rockwell hardness                RH or RC



		rod ready indicator                         RRI



		roller bearing                                    RB



		rolling shutter                                   RS



		rolling steel door                           RSD



		roof                                                    RF



		roof drain                                      RDM



		roof ventilation                                RV



		roofing                                            RFG



		room                                                 RM



		root mean square                         RMS



		rotary converter                      ROT CO



		rotating biological contactor       RBC



		round                                                 RD



		round iron bar                                 RIB



		route & profile                                 R P



		rubber                                             RUB



		rubber & lead                                 R&L



		rubber base                                       RB



		rubber covered                                 RC



		rubber covered double braid    RCDB



		rubber covered single braid       RCSB



		rubber insulated lead covered    RILC



		rubber insulated neoprene jacketed 

                                                         RINJ



		rubber insulation                               RI



		rubber tile                                          RT



		running time meter                      RTM



		rupture (bursting) Disc                   RD











		S









		saddle                                                SDL



		saddle clamp                            SDL-CLP



		safe working pressure                  SWP



		safety valve                                        SV



		sample station                                   SS



		sampling                                       SAMP



		sanitary                                            SAN



		saturate, (ed)                                   SAT



		schedule                                           SCH



		schematic                                   SCHEM



		scored concrete block                    SCB



		Screen                                                 SC



		screwed                                           SCD



		scrubber                                             SB



		sea level                                              SL



		seal plate anchor                           HPA



		sealer                                                SLR



		seal-in device                                     SI



		seamless                                       SMLS



		searchlight                                         SL



		second                                      SEC or "



		secondary                                        SEC



		section                                            SECT



		sector                                                     S



		sediment                                          SED



		see details                                          SD



		see remarks                                       SR



		select, (ed, or)                                  SEL



		self damping conductor                 SDC



		self reset                                             SR



		semi-finished                                     SF



		sender                                              SDR



		senior                                                  SR



		separate, (or)                                    SEP



		sequence                                          SEQ



		sequence of events monitor        SEM



		serial                                                  SER



		series                                                  SER



		serrate                                            SERR



		service                                            SERV



		service sink                                         SS



		service water                                    SW



		settling                                              SET



		shear plate                                       S PL



		sheathing                                   SHTHG



		sheet copper                                SH Cu



		sheet steel                                     SH ST



		shield (ed, ing)                               SHLD



		shielding doors                                SHD



		shops equipment                               SE



		shore line                                             SL



		short radius                                         SR



		shortwave                                          SW



		shoulder                                          SHLD



		shower                                                 SH



		shut-off rod                                         SA



		side outlet                                           SO



		side view                                               SV



		siding                                                  SDG



		signal                                                    SIG



		silencer                                                   SL



		similar                                                 SIM



		simplex                                                  SX



		single                                                        S



		single circuit                                    1 CCT



		single conductor                         1 COND



		single groove (insulator)                    SG



		single groove single petticoat      SGSP



		single phase                          1 Ø or 1 PH



		single pole                                    SP or P



		single pole double throw              SPDT



		single pole single throw                 SPST



		single throw                                         ST



		sixteenth bend                           1/16 BD



		sketch                                                    SK



		sleeve                                                  SLV



		slotted                                              SLOT



		slow operating                                    SO



		slow release                                        SR



		snake rail fence                                 SRF



		snubber                                              SNB



		socket                                                 SOC



		socket head                                 SOC HD



		socket weld                                         SW



		soft drawn                                            SD



		soil pipe                                                SP



		soil pipe fitting                                  SPF



		solder                                                  SLD



		solder fitting                                     SOF



		solenoid                                               SO



		solid neutral                                      SNB



		solid rock outcrop                            SRO



		solution                                            SOLN



		soot blower                                          SB



		spark gap                                            SPG



		speaker                                                SPK



		special                                                  SPL



		specific gravity                               SP GR



		specification                                     SPEC



		spherical                                        SPHER



		spiral to curve                                      SC



		spiral to tangent                                  ST



		split phase                                      SP PH



		split rib concrete block                 SRCB



		spot face                                        SFACE



		spotlight                                          SPOT



		spring                                                 SPG



		sprinkler                                               SR



		square                                                  SQ



		square foot                         SQ FT or FT2



		square head                                  SQ HD



		square inch                          SQ IN or IN2



		square yard                       S Q YD or YD2



		squirrel cage                                   SQCG



		stabilizer, (ing)                                 STAB



		staggered                                         STAG



		stainless steel                                     SST



		stair                                                         ST



		stairway                                           STWY



		standard                                              STD



		standard cubic feet                        SCFM



		standard temperature &

    pressure                                           STP



		standard weight                              S WT



		standby                                                 SB



		standing wave ratio                        SWR



		starter                                                 STR



		static pressure                                     SP



		station service                                     SS



		station, (ary)                                      STA



		stator                                                STAT



		steam                                                     ST



		steam drum                                          SD



		steel                                            STL or ST



		steel body                                             SB



		steel channel                                     ST C



		steel tube                                            STT



		steel wire                                          SWR



		steradian                                              SR



		stiffener                                           STIFF



		stirrup                                               STI R



		stock                                                    STK



		stone                                                   STN



		storage                                             STOR



		straight                                                STR



		strainer                                                STR



		strand, (ed)                                      STRD



		strip                                                     STR



		strong                                                    ST



		structural steel                           STR STL



		structure, (al)                                     STR



		strut                                                     HST



		stuffing box                                          SB



		subassembly                            SUBASSY



		submerged                                        SUB



		substation                                  SUBSTA



		substitute                                          SUB



		substructure                              SUBSTR



		subtangent                                           ST



		suction                                             SUCT



		summary                                          SUM



		sump                                                     SU



		superheater                                SUPHTR



		superintendent                                SUPT



		supersede                                      SUPSD



		superstructure                       SUPERSTR



		supervise, (or, ory)                         SUPV



		supplement                                     SUPP



		supplementary steel               SUPP STL



		supply                                                 SUP



		support & guide                               HSG



		support, (ing)                                    SUP



		survey                                             SURV



		suspension (tower)                              S



		suspension strain                               SS



		sustain, (ed, ing)                           SUST



		swaged fittings                                   SF



		swamp                                                SW



		switch                                                 SW



		switchboard                                 SWBD



		switchgear                                   SWGR



		switching                                      SWGR



		switching station                                SS



		switchyard                                    SWYD



		symmetrical                                     SYM



		synchronize, (ing,ous)                     SYN



		synchroscope                                      UI



		system                                                SYS



		system service transformer            SST
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		tabulate                                           TAB



		tachometer                                  TACH



		talus                                                       T



		tandem                                           TDM



		tangent                                    TAN or T



		tangent to spiral                                TS



		tank                                                     TK



		tap changer                                      T/C



		taper                                                 TPR



		taper pipe thread                           TPT



		tarpaulin                                        TARP



		technical, (ian)                             TECH



		tee bar                                                  T



		telecommunications           TELECOM



		telegraph                                        TLG



		telemeter                                        TLM



		telephone                                         TEL



		television                                           TV



		television lens                                 TVL



		television pan & tilt                       TVP



		temperature indicator                      TI



		temperature transmitter                 TT



		tempered glass                                 TG



		tempering water                             TW



		template                                     TEMPL



		temporary                                    TEMP



		tender, (ing)                                 TEND



		tensile strength                                 TS



		tension                                           TENS



		terminal                                        TERM



		terminal block                                   TB



		terminal board                                  TB



		terminal distribution frame          TDF



		terminal point                                   TP



		terminal strip                                        J



		terra cotta                                          TC



		terrazzo                                            TER



		tertiary                                             TER



		test link                                               TL



		test switch                                     TSW



		testing device                                   TD



		that is                                                   IE



		theoretical                                    THEO



		thermal                                      THERM



		thermal shields                                  TS



		thermal subject index                     TSI



		thermocouple                                   TC



		thermometer                           THERM



		thermoplastic equipment wire  TEW



		thermostat                                         TS



		thick                                                 THK



		thousand                                             K



		thousand cubic feet                       KCF



		thousand pounds                            KIP



		thread                                              THD



		threaded outlet                                TO



		threads per inch                              TPI



		three conductor                      3 COND



		three phase                         3 Ø or 3PH



		three pole                                          3P



		three way                                   3 WAY



		threshold                                     THLD



		through                                       THRU



		throwover                                         TO



		tie line                                                TL



		time delay                                          TD



		time delay closing                          TDC



		time delay dropout                    TDDO



		time delay opening                       TDO



		time delay pick up                      TDPU



		time switch                                        TS



		timer                                                   KS



		tinned                                             TND



		title record plan                             TRP



		toggle                                             TOG



		tolerance                                        TOL



		tongue and groove                      T&G



		tool steel                                            TS



		top & bottom                                 T&B



		top bolt leg splice                         TBLS



		top dead centre                             TDC



		top of rock face                              TRF



		top of steel                                     TOS



		top of vertical rock face             TVRF



		topographical                              TOPO



		total                                                 TOT



		total load                                           TL



		total sub-tangent                           TST



		totalizer                                          TOT



		tower (distillation)                       TWR



		

township                                        TWP



		transducer                                       TD



		transfer                                     TRANS



		transfer bus                                     TB



		transfer chamber bulkhead       TCB



		transfer chamber door               TCD



		transformer                        TRFR or T



		transformer station                       TS



		transformer system service turbine

                                                         TSS



		transistor                                    XSTR



		transmission                           TRANS



		Transmission & Distribution     T&D



		transmitter                                SMTR



		transport                                     TRPT



		transverse                             TRANSV



		trap                                                   TP



		trap assembly                                 TA



		trash rack                                   TR RK



		travelled                                     TRAV



		tray                                                   TY



		treatment                                 TREAT



		tree line                                            TL



		trimmer                                   TRIMM



		trip coil                                             TC



		triple braid weatherproof      TBWP



		triplex                                            TRX



		trolley (crane)                                TR



		true position                                  TP



		turbine                                      TURB



		turbo-generator          TURBO-GEN



		turnbuckle                             TRNBKL



		turning                                      TURN



		turning gear                                   TN



		turning point                                  TP



		turning vanes                                 TV



		TV camera                                    TVC



		TV monitor                                 TVM



		twisted                                          TW



		two circuit                                 2 CCT



		two conductor                      2 COND



		two phase                       2 Ø or 2 PH



		two pole                                         2 P



		two way                                   2 WAY



		typical                                            TYP









		U









		ultimate                                              ULT



		ultimate tensile strength (stress)  UTS



		ultra high frequency                        UHF



		ultra high voltage                            UHV



		under voltage                                     UV



		undercut                                         UCUT



		underground                                      UG



		underload-tap chamber               ULTC



		underside                                           U/S



		underside of steel                           UOS



		unfinished                                     UNFIN



		ungrounded                                UNGRD



		uniform subject index                      USI



		unit cooler                                      UCUT



		unit heater                                          UH



		unit service transformer                 UST



		Universal                                         UNIV



		Universal Transverse Mercator

   (grid)                                             UTM



		urethane                                              U



		urinal                                                  UR



















		V









		vacuum                                              VAC



		valve                                                       V



		valve, control line (modulating)      CV



		valve, non-return                              NV



		valve, power operated (electric or air)

                                                             MV



		valve, pressure regulating              PRV



		valve, relief (or safety)                      RV



		valve, solenoid                                    SV



		vapour pressure                                 VP



		vapour, (izer)                                    VAP



		vapour proof                                         VP



		var meter indicating                            XI



		var transducer                                   JXY



		variable                                             VAR



		variable air volume box                  VVB



		variable frequency oscillator         VFO



		varnish                                            VARN



		varnished cambric                              VC



		vault                                                    VLT



		velocity                                               VEL



		vent pipe                                             VP



		vent stack                                            VS



		ventilate                                         VENT



		ventilation, (or)                                  VE



		vertical                                            VERT



		vertical flux detector                      VFD



		vertical lift                                           VL



		vertical rock face                             VRF



		vertical semi strain                          VSS



		very high frequency                        VHF



		very low frequency                          VLF



		vestibule                                          VEST



		vibrate                                                VIB



		viewing periscope                              VP



		viewing window                                VW



		vinyl                                                      V



		vinyl covered gypsum board     VCGB



		vinyl handrail                                  VHF



		vinyl sheet flooring                       VSF



		viscosity                                         VISC



		voice frequency (audio)                 AF



		volt                                                V or E



		volt ampere                                       VA



		volt ohm milliammeter               VOM



		voltage adjusting rheostat      VADJ R



		voltage detector                              VD



		voltage regulator                        V REG



		voltage relay                                     VR



		voltage transducer                           EY



		voltage transformer                         VT



		voltmeter                                            EI



		voltmeter indicating                         VI



		volume                                             VOL















		W









		warehouse                                   WHSE



		washer                                         WASH



		washroom                                        WR



		water level, (line)                            WL



		water pressure test                      WPT



		water return                                    WR



		watercloset                                    W/C



		watercooler                                    WCR



		waterheater                                WHTR



		waterproof                                         SP



		waterstop                                        W/S



		watertight                                         WT



		watt                                                        J



		watt transducer                               WT



		watthour                                            JQ



		watthour meter                             WH



		wattmeter                                           JI



		wattmeter indicating                         WI



		wattmeter recording                       WR



		weathered                              WEATHD



		weatherproof                                   WP



		weatherstripping                               WS



		weekly progress report                WPR



		weight                                               WT



		weight scale                                      WS



		weight scale                                      WT



		well graded                                         W



		wet bulb temperature                    WB



		wheelbase                                        WB



		wind load                                          WL



		winding                                          WDG



		window                                               W



		wire fence                                         WF



		wire mesh                                       WM



		wire way                                           WW



		wire wound                                     WW



		wiring                                              WRG



		witness                                              WIT



		witness post                                      WP



		wood                                                  WO



		wood blocking                                WBL



		wood door & frame                      WDF



		wood furring strip                          WFS



		wood panel                                     WDP



		wood pole                                         WP



		wood post                                         WP



		working point                                   WP



		working pressure                             WP



		workorder                                         WO











		X - Y - Z









		yard                                                       YD



		zone control unit                             ZCU
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		No.

		Standard Device



		1.

		MASTER ELEMENT is the initiating device, such as a control switch, voltage relay, float switch, etc, which serves either directly or through such permissive devices as protective and time-delay relays to place equipment in or out of operation.



		2.

		TIME-DELAY STARTING OR CLOSING RELAY is a device that functions to give a desired amount of time delay before or after any point of operation in a switching sequence or protective relay system, except as specifically provided by device functions 48, 62, and 79.



		3.

		CHECKING OR INTERLOCKING RELAY is a relay that operates in response to the position of a number of other devices (or to a number of predetermined conditions) in equipment, to allow an operating sequence to proceed, or to stop, or to provide a check of the position of these devices or of these conditions, for any purpose.



		4.

		MASTER CONTACTOR is a device, generally controlled by device function 1 or the equivalent and the required permissive and protective devices.  It serves to make and break the necessary control circuits to place equipment into operation under the desired conditions and to take it out of operation under other or abnormal conditions.



		5.

		STOPPING DEVICE is a control device used primarily to shut down equipment and hold it out of operation.  (This device may be manually or electrically actuated, but excludes the function of electrical lockout (see device function 86), on abnormal condition.



		6.

		STARTING CIRCUIT BREAKER is a device with the principal function of connecting a machine to its source of starting 'Voltage’.



		7.

		RATE OF CHANGE RELAY OR ANODE CIRCUIT BREAKER is a device used in the anode circuits of a power rectifier for the primary purpose of interrupting the rectifier circuit, if an arc-back should occur.



		8.

		CONTROL POWER DISCONNECTING DEVICE is a disconnecting device, such as a knife switch, circuit breaker, or pull-out fuse block, used for the purpose of respectively connecting and disconnecting the source of control power to and from the control bus or equipment.

Note:  Control power is considered to include auxiliary power, which supplies such apparatus as small motors and heaters.



		9.

		REVERSING DEVICE is a device used for the purpose of reversing a machine field or for performing any other reversing functions.



		10.

		UNIT SEQUENCE SWITCH is a switch used to change the sequence in which units may be placed in and out of service in multiple-unit equipment.



		11.

		MULTIFUNCTION DEVICE is a device that performs three or more comparatively important functions that could only be designated by combining several of these device function numbers.  All of the functions performed by device 11 shall be defined in the drawing legend or device function list.



		12.

		OVER-SPEED DEVICE is usually a direct-connected speed switch which functions on machine overspeed.



		13.

		SYNCHRONOUS-SPEED DEVICE is a device such as a centrifugal-speed switch, a slip-frequency relay, a voltage relay, an undercurrent relay, or any type of device that operates at approximately the synchronous speed of a machine.



		14.

		UNDER-SPEED DEVICE is a device that functions when the speed of a machine falls below a predetermined value.



		15.

		SPEED OR FREQUENCY MATCHING DEVICE is a device that functions to match and hold the speed or the frequency of a machine or of a system equal to, or approximately equal to, that of another machine, source, or system. 



		16.

		DATA COMMUNICATION DEVICE is a device that supports the serial and/or network communications that are part of the substation control and protection system.



		

		First suffix letter S (= serial device) or E (= Ethernet device)



		

		Subsequent suffix letters:



		

		

		C -

		Security processing function (VPN, encryption, etc.)



		

		

		F -

		Firewall or message filter function



		

		

		M -

		Network managed function (i.e. configured via SNMP)



		

		

		R -

		Router



		

		

		S -

		Switch (Examples:  Port switch on a dial up connection is 16SS, 

an Ethernet switch is 16ES)



		

		

		T -

		Telephone component (Example:  Auto-answer modem)

Combination - 16ERFCM = Ethernet Router/Firewall/VPN/Network Managed



		17.

		SHUNTING OR DISCHARGE SWITCH is a switch that serves to open or to close a shunting circuit around any piece of apparatus, (except a resistor), such as a machine field, a machine armature, a capacitor, or a reactor.

Note:  This excludes devices that perform such shunting operations as may be necessary in the process of starting a machine by devices 6 or 42, or their equivalent, and also excludes device function 73 that serves for the switching of resistors.



		18.

		ACCELERATING OR DECELERATING DEVICE is a device used to close or to cause the closing of circuits, which are used to increase or decrease the speed of a machine.



		19.

		STARTING-TO-RUNNING TRANSITION CONTACTOR is a device that operates to initiate or cause the automatic transfer of a machine from the starting to the running power connection.



		20.

		ELECTRICALLY OPERATED VALVE is an electrically operated, controlled or monitored valve used in a fluid line.

Note:  The function of the valve may be indicated by the use of the suffixes in Section 1.7.6 - Suffix Letters.



		21.

		DISTANCE RELAY is a relay that functions when the circuit admittance, impedance, or reactance increases or decreases beyond predetermined limits.



		22.

		EQUALIZER CIRCUIT BREAKER is a breaker that serves to control or to make and break the equalizer or the current-balancing connections for a machine field, or for regulating equipment, in a multiple-unit installation.



		23.

		TEMPERATURE CONTROL DEVICE is a device that functions to raise or lower the temperature of a machine or other apparatus, or of any medium, when its temperature falls below, or rises above, a predetermined value.

Note:  An example is a thermostat that switches on a space heater in a switchgear assembly when the temperature falls to a desired value, as distinguished from a device that is used to provide automatic temperature regulation between close limits and would be designated as device function 90T.



		24.

		VOLTS PER HERTZ RELAY is a relay that functions when the ratio of voltage to frequency exceeds a preset value.  The relay may have an instantaneous or a time characteristic.



		25.

		SYNCHRONIZING OR SYNCHRONISM-CHECK DEVICE is a device that operates when two AC circuits are within the desired limits of frequency, phase angle, or voltage, to permit or to cause the paralleling of these two circuits.



		26.

		APPARATUS THERMAL DEVICE is a device that functions when the temperature of the shunt field or the amortisseur winding of a machine, or that of a load limiting or load shifting resistor or of a liquid or other medium, exceeds a predetermined value; or if the temperature of the protected apparatus, such as a power rectifier, or of any medium decreases below a predetermined value.



		27.

		UNDERVOLTAGE RELAY is a relay that operates when its input voltage is less than a predetermined value.



		28.

		FLAME DETECTOR is a device that monitors the presence of the pilot or main flame in such apparatus as a gas turbine or a steam boiler.



		29.

		ISOLATING CONTACTOR is a device that is used expressly for disconnecting one circuit from another for the purposes of emergency operation, maintenance, or test.



		30.

		ANNUNCIATOR RELAY is a non-automatically reset device that gives a number of separate visual indications upon the functioning of protective devices, and which may also be arranged to perform a lockout function.



		31.

		SEPARATE EXCITATION DEVICE is a device that connects a circuit, such as the shunt field of a synchronous converter, to a source of separate excitation during the starting sequence; or one that energizes the excitation and ignition circuits of a power rectifier.



		32.

		DIRECTIONAL POWER RELAY is a device that operates on a desired value of power flow in a given direction or upon reverse power resulting from the motoring of a generator upon loss of its prime mover.



		33.

		POSITION SWITCH is a switch that makes or breaks contact when the main device or piece of apparatus, (which has no device), function number reaches a given position.



		34.

		MASTER SEQUENCE DEVICE is a device such as a motor-operated multi-contact switch, or equivalent, or a programming device such as a computer, that establishes or determines the operating sequence of the major devices in equipment during starting and stopping or during other sequential switching operations.



		35.

		BRUSH OPERATING OR SLIP-RING SHORT-CIRCUITING DEVICE is a device for raising, lowering, or shifting the brushes of a machine, or for short-circuiting its slip rings, or for engaging or disengaging the contacts of a mechanical rectifier.



		36.

		POLARITY OR POLARIZING VOLTAGE DEVICE is a device that operates, or permits the operation of another device on a predetermined polarity only, or verifies the presence of a polarizing voltage in equipment.



		37.

		UNDERCURRENT OR UNDERPOWER RELAY is a relay that functions when the current or power flow decreases below a predetermined value.



		38.

		BEARING PROTECTIVE DEVICE is a device that functions on excessive bearing temperature, or on other abnormal mechanical conditions associated with the bearing, such as undue wear, which may eventually result in excessive bearing temperature or failure.



		39.

		MECHANICAL CONDITION MONITOR is a device that functions upon the occurrence of an abnormal mechanical condition (except that associated with bearings as covered under device function 38), such as excessive vibration, eccentricity, expansion, shock, tilting, or seal failure.



		40.

		FIELD (OVER/UNDER EXCITATION) RELAY is a relay that functions on a given or abnormally low value or failure of machine field current, or on an excessive value of the reactive component of armature current in an AC machine indicating abnormally low field excitation.



		41.

		FIELD CIRCUIT BREAKER is a device that functions to apply or remove the field excitation of a machine.



		42.

		RUNNING CIRCUIT BREAKER is a device whose principal function is to connect a machine to its source of running or operating voltage.  This function may also be used for a device, such as a contactor, that is used in series with a circuit breaker or other fault protecting means, primarily for frequent opening and closing of the circuit.



		43.

		MANUAL TRANSFER OR SELECTOR DEVICE is a manually operated device that transfers the control circuits in order to modify the plan of operation of the switching equipment or of some of the devices.



		44.

		UNIT SEQUENCE STARTING RELAY is a relay that functions to start the next available unit in a multiple-unit piece of equipment upon the failure or non-availability of the normally preceding unit.



		45.

		ATMOSPHERIC CONDITION MONITOR is a device that functions upon the occurrence of an abnormal atmospheric condition, such as damaging fumes, explosive mixtures, smoke, or fire.



		46.

		REVERSE-PHASE OR PHASE-BALANCE CURRENT RELAY is a relay that functions when the polyphase currents are of reverse-phase sequence, or when the polyphase currents are unbalanced or contain negative phase-sequence components above a given amount.



		47.

		PHASE-SEQUENCE VOLTAGE RELAY is a relay that functions upon a predetermined value of polyphase voltage in the desired phase sequence.



		48.

		INCOMPLETE SEQUENCE RELAY is a relay that generally returns the equipment to the normal or off position and locks it out if the normal starting, operating, or stopping sequence is not properly completed within a predetermined time.  If the device is used for alarm purposes only, it should preferably be designated as 48A (alarm).



		49.

		MACHINE OR TRANSFORMER THERMAL RELAY is a relay that functions when the temperature of a machine armature or other load-carrying winding or element of a machine or the temperature of a power rectifier or power transformer (including a power rectifier transformer) exceeds a predetermined value.



		50.

		INSTANTANEOUS OVERCURRENT OR RATE-OF RISE RELAY is a relay that functions instantaneously on an excessive value of current or on an excessive rate of current rise.



		51.

		AC INVERSE TIME OVERCURRENT RELAY is a relay that operates when its ac input current exceeds a predetermined value and in which the input current and operating time are inversely related through a substantial portion of the performance range.



		52.

		AC CIRCUIT BREAKER is a device that is used to close and interrupt an ac power circuit under normal conditions or to interrupt this circuit under fault or emergency conditions.



		53.

		EXCITER OR DC GENERATOR RELAY is a relay that forces the dc machine field excitation to build up during starting, or which functions when the machine voltage has built up to a given value.



		54.

		TURNING GEAR ENGAGING DEVICE is an electrically operated, controlled, or monitored device that functions to cause the turning gear to engage (or disengage) the machine shaft.



		55.

		POWER FACTOR RELAY is a relay that operates when the power factor in an ac circuit rises above or falls below a predetermined value.



		56.

		FIELD APPLICATION RELAY is a relay that automatically controls the application of the field excitation to an ac motor at some predetermined point in the slip cycle.



		57.

		SHORT-CIRCUITING OR GROUNDING DEVICE is a primary circuit switching device that functions to short-circuit or to ground a circuit in response to automatic or manual means.



		58.

		RECTIFICATION FAILURE RELAY is a device that functions if one or more anodes of a power rectifier fail to fire, or to detect an arc-back, or on failure of a diode to conduct or block properly.



		59.

		OVERVOLTAGE RELAY is a relay that operates on a given value of overvoltage.



		60.

		VOLTAGE OR CURRENT BALANCE RELAY is a relay that operates on a given difference in voltage, or current input or output of two circuits.



		61.

		DENSITY SWITCH OR SENSOR is a device that operates on a given value, or a given rate of change, of gas density.



		62.

		TIME-DELAY STOPPING OR OPENING RELAY is a time-delay relay that serves in conjunction with the device that initiates the shutdown, stopping or opening operation in an automatic sequence or protective relay system.



		63.

		PRESSURE SWITCH is a switch, which operates on given values, or on a given rate of change of pressure.



		64.

		GROUND DETECTOR RELAY is a relay that operates on failure of machine, or other apparatus insulation to ground.

Note:  This function is assigned only to a relay that detects the flow of current from the frame of a machine or enclosing case or structure of a piece of apparatus to ground; or detects a ground on a normally ungrounded winding or circuit.  It is not applied to a device connected in the secondary circuit of a current transformer, or in the secondary neutral of current transformers, connected in the power circuit of a normally grounded system.



		65.

		GOVERNOR is the assembly of fluid, electrical, or mechanical control equipment used for regulating the flow of water, steam, or other medium to the prime mover for such purposes as starting, holding speed or load, or stopping.



		66.

		NOTCHING OR JOGGING DEVICE is a device that functions to allow only a specified number of operations of a given device, or equipment, or a specified number of successive operations within a given time of each other.  It is also a device that functions to energize a circuit periodically or for fractions of specified time intervals, or that is used to permit intermittent acceleration or jogging of a machine at low speeds for mechanical positioning.



		67.

		AC DIRECTIONAL OVERCURRENT RELAY is a relay that functions on a desired value of AC overcurrent flowing in a predetermined direction.



		68.

		BLOCKING OR ‘OUT-OF-STEP’ RELAY is a relay that initiates a pilot signal for blocking of tripping on external faults in a transmission line or in other apparatus under predetermined conditions, or cooperates with other devices to block tripping or to block reclosing on an out-of-step condition or on power swings.



		69.

		PERMISSIVE CONTROL DEVICE is generally a two position device that, in one position, permits the closing of a circuit breaker, or the placing of equipment into operation, and in the other position prevents the circuit breaker or the equipment from being operated.



		70.

		REHEOSTAT is a variable resistance device used in an electric circuit, which is electrically operated or has other electrical accessories, such as auxiliary, position, or limit switches.



		71.

		LIQUID LEVEL SWITCH is a switch, which operates on given values, or on a given rate of change, of level.



		72.

		DC CIRCUIT BREAKER is a circuit breaker that is used to close and interrupt a dc power circuit under normal conditions or to interrupt this circuit under fault or emergency conditions.



		73.

		LOAD-RESISTOR CONTACTOR is a contactor that is used to shunt or insert a set of load limiting, shifting, or indicating resistance in a power circuit, or to switch a space heater in circuit, or to switch a light or regenerative load resistor of a power rectifier or other machine in and out of circuit.



		74.

		ALARM RELAY is a relay other than an annunciator, as covered under device function 30, used to operate, or to operate in connection with, a visual or audible alarm.



		75.

		POSITION CHANGING MECHANISM is a mechanism used for moving a main device from one position to another in equipment; for example, shifting a removable circuit breaker unit to and from the connected, disconnected, and test positions.



		76.

		DC OVERCURRENT RELAY is a relay that functions when the current in a dc circuit exceeds a given value.



		77.

		PULSE TRANSMITTER is used to generate and transmit pulses over a telemetering or pilot-wire circuit to the remote indicating or receiving device.



		78.

		PHASE-ANGLE MEASURING OR OUT-OF-STEP PROTECTIVE RELAY is a relay that functions at a predetermined phase angle between two voltages or between two currents or between voltage and current.



		79.

		AC RECLOSING RELAY is a relay that controls the automatic reclosing and locking out of an ac circuit interrupter.



		80.

		FLOW SWITCH is a switch, which operates on given values, or on a given rate of change, of flow.



		81.

		FREQUENCY RELAY is a relay that responds to the frequency of an electrical quantity, operating when the frequency or rate of change of frequency exceeds or is less than a predetermined value.



		82.

		DC RECLOSING RELAY is a relay that controls the automatic closing and reclosing of a dc circuit interrupter, generally in response to load circuit conditions.



		83.

		AUTOMATIC SELECTIVE CONTROL OR TRANSFER RELAY is a relay that operates to select automatically between certain sources or conditions in equipment or performs a transfer operation automatically.



		84.

		OPERATING MECHANISM is the complete electrical mechanism or servomechanism, including the operating motor, solenoids, position switches, etc., for a tap changer, induction regulator, or any similar piece of apparatus which otherwise has no device function number.



		85.

		COMMUNICATIONS, CARRIER OR PILOT-WIRE RELAY is a relay that is operated or restrained by a signal used on connection with carrier-current or dc pilot-wire fault directional relaying.



		86.

		LOCKING-OUT RELAY is a hand or electrically reset auxiliary relay that is operated upon the occurrence of abnormal conditions to maintain associated equipment or devices inoperative until it is reset.



		87.

		DIFFERENTIAL PROTECTIVE RELAY is a protective relay that functions on a percentage or phase angle or other quantitative difference of two currents or of some other electrical quantities.



		88.

		AUXILIARY MOTOR OR MOTOR GENERATOR is one used for operating auxiliary equipment, such as pumps, blowers, exciters, rotating magnetic amplifiers, etc.



		89.

		LINE SWITCH is a switch used as a disconnecting, load-interrupter, or isolating switch in an ac or dc power circuit, when this device is electrically operated or has electrical accessories, such as an auxiliary switch, magnetic lock, etc.



		90.

		REGULATING DEVICE is a device that functions to regulate a quantity, or quantities, such as voltage, current, power, speed, frequency, temperature, and load, at a certain value or between certain, (generally close), limits for machines tie lines or other apparatus.



		91.

		VOLTAGE DIRECTIONAL RELAY is a relay that operates when the voltage across an open circuit breaker or contactor exceeds a given value in a given direction.



		92.

		VOLTAGE AND POWER DIRECTIONAL RELAY is a relay that permits or causes the connection of two circuits when the voltage difference between them exceeds a given value in a predetermined direction and causes these two circuits to be disconnected from each other when the power flowing between them exceeds a given value in the opposite direction.



		93.

		FIELD-CHANGING CONTACTOR is a contactor that functions to increase or decrease, in one step, the value of field excitation on a machine.



		94.

		TRIPPING OR TRIP-FREE RELAY is a relay that functions to trip a circuit breaker, contactor, or equipment, or to permit immediate tripping by other devices; or to prevent immediate reclosure of a circuit interrupter if it should open automatically even though its closing circuit is maintained closed.



		95.

to

99

		Used only for specific applications in individual installations where none of the assigned numbered functions from 1 to 94 are suitable.
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The purpose of this standard is to:

Identify the requirements, responsibilities and activities in the initiation, production, revision, review, approval and/or acceptance, registration, distribution and filing of Engineering Drawings by Ontario Power Generation Renewable Generation & Power Marketing (OPG RGPM) personnel.

Ensure engineering drawings are prepared, reviewed, approved/accepted, registered, issued and filed in a consistent manner.

This standard pertains to all engineering drawings, including the handling of and processing of Contractor and Manufacturer submitted drawings.

The management of drawings and associated drawing files is determined by OPG Engineering & Technical Services (ETS) procedures and associated Plant Operations procedures.  The procedures cover the entire lifecycle of a drawing:

ENG-STD-004 Drawing Presentation Standard and Practices.

ENG-PRC-051 Drawing Management and Services.

ENG-MAN-015 Contractor-Submitted Drawing Requirements.

ENG-STD-003 Units of Measurements for Imperial – Unit Sites.

For the purposes of this document, persons preparing drawings will be referred to as a Draftsperson.  While their actual job title will be different, they will be performing duties generally associated with the role of a Draftsperson.

[bookmark: _Toc469931024]Drafting Objectives

Following are the drafting objectives:

To produce new or revised drawings and other media for engineering design in an acceptable quality and in such quantities as the scheduled work load demands.

To produce all official drawings in electronic format.

To establish and utilize uniform and economical drawing practices.

To maintain identification and numbering systems for effective filing, referencing and retrieval of drawing information.

To use presentation methods and techniques such as models, isometric view, photos, overlays, schematics and standard symbols to improve understanding of drawings.

To incorporate new developments, techniques and reproduction processes where advantageous.

To utilize standardized design practices to ensure clear, concise and consistent technical presentation of all drawings.

To ensure design and data are depicted accurately.

To issue completed work and information to meet established schedules.

To preserve existing presentation when revising drawings, unless the revisions are so extensive the preparation of a new drawing to current practices is justified.

To utilize and adhere to all legal authorities, statutes, regulations and practices.

To maintain this standard by participating in its on-going development and maintenance.
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[bookmark: _Toc469931026]Drawing Submittals

This section describes the requirement for producing a hard copy and an electronic copy of drawings for drawing management.

[bookmark: _Toc469931027]Hard Copy

Hard copy drawings are to be plotted, full size at the correct scale, black and white on 20-lb bond paper or approved equal.  It is used for the purposes of obtaining drawing approval signatures/initials and creating the official corporate record, i.e. pdf of the drawing.

[bookmark: _Toc469931028]Electronic Copy

AutoCAD files are to be named in accordance with Section 3.3.2 Electronic File Naming and Numbering Convention.

Electronic copies (.pdf, .dwg, .mil, .tiff, .docx, .xlsx, etc.) are submitted to Records, together with the hard copy, for registration and archiving purposes.

[bookmark: _Toc469931029]Revision of Drawings

After a drawing has been approved, issued and distributed, it may be necessary to make changes to the original or subsequent issue.  This section sets out the rules and principles to be used in such work.

When revising drawings, existing presentation will continue unless the revisions are so extensive, the preparation of a new drawing to current practices is justified.

The revised AutoCAD drawing file(s) shall include electronic initials and dates in the previous issue blocks.

[bookmark: _Toc469931030]Conditions for Revision

Following are the conditions for revision:

1. The need to add, delete, alter or correct any approved issued drawing information including related to Engineering Change.

When the purpose of issue changes, such as ‘ISSUED FOR TENDERING’ changed to ‘ISSUED FOR CONSTRUCTION.

Any modification or addition by OPG RGPM to a Manufacturer’s drawing, whether or not general issue is intended.

Drawings identified as Obsolete or Superseded.

[bookmark: _Toc469931031]Principles of Revision

The conditions of revision may require use of the principles outlined below:

1. Before revision work commences, the general condition of each drawing file should be examined.  The purpose is to judge the suitability of the drawing for further work or replacement.

In most instances, an unwanted portion of the drawing will be deleted.  However, when warranted, an alternative to deletion is hatching over the unwanted portion and marking it as ‘SUPERSEDED’ or 'ABANDONED, ’NOT REQUIRED', etc.

The revision 'particulars' must suit the following intentions:

Be brief, descriptive and accurate.

Inform the user of new requirements and/or extent of changes made.  With the use of 'revision arrows', the particulars may be quite short in description.

Assist the user in comparing the revision with previous issues of the drawing.

Inform the user of the source of the request to revise the drawing, such as engineering change request, as-built conditions, field-marked prints, client request no., etc.

Sample of revision particulars:

‘ISSUED FOR CONSTRUCTION’

‘ISSUED TO ACCOMPANY SPECIFICATION…’

‘REVISED TO AGREE WITH FMP…’

‘ADDED OPG TITLE, NOTES AND REFERENCE DWGS’

Revision arrows in the following form, found in the OPG RGPM AutoCAD menu as a standard drawing symbol, permit highlighting of drawing changes:

		[image: Revision Arrow]





They are to be placed adjacent to the appropriate views, notes or tables.  Use good judgement in determining that the number of such arrows does not become excessive and confusing.

Any arrows of the immediate past revisions may be left on the drawing if the record of previous changes is required, such as incomplete work.  Otherwise, all revision arrows related to previous revisions are to be removed.

During revision work, the Draftsperson and/or Engineer have the obligation to recognize the need to alter other drawings, bills of material, cable/valve list, etc.  Through job knowledge and inter-group coordination, it may be realized all affected drawings have not been specified.  When the Draftsperson identifies this need, he/she will advise/consult with the Engineer and arrange for other affected drawings to be revised.

In some cases, it may be necessary to highlight revisions by ‘clouding’.

Care should be taken on revising drawings that have the seal of a Professional Engineer to ensure the seal is not carried forward onto the next revision (i.e. the seal is to be removed).

[bookmark: _Ref466630864][bookmark: _Ref466630883][bookmark: _Toc469931032]Drawing Holds

A 'hold' is placed on an area of a drawing that is incomplete or where the information is not confirmed when the drawing must be issued.  The 'hold' shall be made as follows:

1. Outline the area with ‘clouded type’ lines on the drawing and add the word 'HOLD' within the outline.

Add a revision arrow to the drawing, as in Section 2.2.3, and a note 'HOLD ADDED' to the revision column.

When the 'HOLD' is removed:

1. Erase the outline of the area and the word 'HOLD' from the drawing.

Add a new revision arrow symbol, as outlined in Section 2.2.3 and a note 'HOLD REMOVED' to the revision column.

Re-issue the drawing at the next revision number.

[bookmark: _Toc469931033]Obsolete and Superseded Drawings

Obsolete Drawings

An obsolete drawing is a registered drawing which is no longer required.  An obsolete drawing number must never be re-used, (i.e. the equipment/system the drawing represents is now obsolete and has been permanently removed from service).

The decision to make a registered drawing obsolete shall be agreed upon by the responsible Engineer and the Draftsperson.

The procedure of making a drawing obsolete shall be treated as a regular drawing revision with appropriate changes made to the revision number, application of `OBSOLETE’ stamp and pertinent notes in the revision column of the drawing.
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A superseded drawing is a registered drawing that is being replaced by a new drawing and drawing number.  A superseded drawing number must never be re-used.

The procedure of superseding a drawing shall be treated as a regular drawing revision to the old drawing with appropriate changes made to the revision number, application of `SUPERSEDE’ stamp and pertinent notes in the revision column of the superseded drawing.
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[bookmark: _Toc469931034]Revised and Redrawn Drawings

A revised and redrawn drawing is an old drawing which is being replaced by a new drawing with the same drawing number.

The new drawing shall have the next subsequent revision number with a note in the revision column, (i.e. R08 REVISED AND REDRAWN).

[bookmark: _Toc469931035]Drawing Number Change

A drawing should be superseded when the drawing number is changed, as in Section 2.2.4.2.

[bookmark: _Toc469931036]Drawing Presentation Standard and Practices Revision Procedure

There will be a review committee consisting of a representative from each Plant Operations office, and as chairperson, the Senior Technical Officer - Drafting, OPG RGPM ETS or delegate.  The representatives on the review committee, if possible, should have expertise in the three primary engineering disciplines.

Proposals to revise the document will be submitted to:

1. The representatives of the Draftsperson(s) in the Plant Operations affected by the change.

1. The Senior Technical Officer - Drafting, RGPM ETS for changes to the GENERAL and REQUIREMENTS COMMON TO ALL DISCIPLINES.

The proposed changes are to be reviewed by (1) and (2) and if found acceptable, circulated to all Plant Operations for comments.  Comments are to be returned to the Senior Technical Officer - Drafting, or delegate.

For change proposals acceptable to all Plant Operations, the Senior Technical Officer - Drafting or delegate will issue instructions to implement the change, revise this document, OPG RGPM AutoCAD Standards and the AutoCAD menu, if required.

[bookmark: _Toc469931037]Requirements Common to All Disciplines

[bookmark: _Toc469931038]Drawing Presentation - General

This standard shall be considered in all drafting assignments and is to be applied to the full extent possible.  Other documents have standard elements which support this particular document.

The design decisions represented in work instructions may determine the type and amount of information which is shown in a new set of drawings.  Good drawing presentation should be planned to clarify and amplify the design information.

Personnel preparing drawings are to determine suitable drawing presentation and ensure it is being utilized.  Such consideration should be from assignment of work to completion of the drawing.

[bookmark: _Toc396809343][bookmark: _Toc456099763][bookmark: _Toc469931039][bookmark: _Toc242016685][bookmark: _Toc242066845][bookmark: _Toc266272937][bookmark: _Toc313863423]Principles of Drawing Presentation

The following items are acceptable in all drafting disciplines unless specific exceptions are shown.

1. ORTHOGRAPHIC PROJECTION, third angle, will be used when developing several plane views of an object.  The normal arrangement of views will be as follows:

		LEFT SIDE

		TOP

		RIGHT SIDE

		BACK



		

		FRONT

		

		



		

		BOTTOM

		

		





An alternative to the BOTTOM view is a reflected plan view, for such locations as the underside of concrete slabs or ceiling presentation.

CUTTING PLANES (SECTION ARROWS) to develop object views will be designated with the following basic symbol.

		[image: cutting planes]





DETAIL DESIGNATIONS on drawings are shown by the following symbol:

		







SCALE DESIGNATION; refer to Section 3.3.7.

ORIENTATION of a plan on a new drawing is derived from the following principle:

Within the project, the north point will appear at the top of the drawings and EITHER the left OR right side, as decided for the project

On Hydro projects, upstream is normally at the top of the drawing.

All plan views on one drawing should have the same orientation.  If this cannot be achieved, the variations must be clearly noted by arrows and/or title description.

NORTH and CONSTRUCTION NORTH on working drawings is a convenient way of organizing drawing orientations.  It is shown perpendicular to that drawing side which is ‘north’.  Once established on a key drawing with relation to true north, the construction north arrow is frequently the only orientation required:

		







The true north arrow is added when needed.
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COLUMN GRID DESIGNATIONS on orthographic drawings are to be as shown:

		[image: ]





COLUMN GRID DESIGNATIONS on isometric drawings are to be as shown.

		[image: ]





[bookmark: _Ref294776380]DRAWING LAYOUT and surrounding alpha-numeric information is detailed to suit the intended position of the viewer:
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		[image: ]







NOTES should not be located within the drawn object or system, unless necessary to avoid ambiguity.

KEY PLANS - When the plan on a specific sheet is a part only of a larger plan or complex, a small scale key plan shall be placed on the sheet in the designated area in the upper right hand corner of the drawing sheet.  The location of the key plan on the sheet shall be uniform for all sheets in one set.  The key plan shall be shaded or crosshatched to indicate the portion concerned with respect to the whole plan.

LEGENDS, REFERENCES AND NOTES should be organized into separate presentations on the right side of the drawing sheet, see Item (9).

REFERENCES listed on a drawing will vary for a number of conditions:

References should include such primary drawings as flow diagrams, survey plans or basic arrangements which will assist the user in understanding and performing the required work.

Within sets of drawings, a cross-reference by number and/or title at a view may be clear and sufficient.  Such detail then need not be repeated in the reference listing, (optional).

When there are many complex drawing sets, references should include the project drawing list or index.

WORK RESTRICTION CONSIDERATIONS that apply to the design and detail should be shown on the drawing.  These include such features as:

Working or safety clearances

Limits of contract

Limits of ownership

Material availability

Reservation of space or equipment/material.

TYPICAL VIEWS when clearly designated may simplify the work of the draftsperson and the drawing user.  'Typical' infers considerable repetition of a work method, or material usage.  There is some understandable difference in each application.

[bookmark: _Ref489952613][bookmark: _Toc307911279][bookmark: _Toc383610666][bookmark: _Toc396809344][bookmark: _Toc456099764][bookmark: _Toc469931040]Functional Drafting

FUNCTIONAL = SIMPLE + CLEAR PRESENTATION

The basic principles are:

Avoid repetitive, artistic and unnecessary views and/or details.

If it is easier to describe, don’t draw it.

Apply symmetry wherever applicable.

Take full advantage of standard symbols.

Adopt and modify, copy and/or refer to existing drawings.

[bookmark: _Toc20564349][bookmark: _Toc22979187][bookmark: _Toc276987854][bookmark: _Toc307911280][bookmark: _Toc307911439][bookmark: _Toc383610667][bookmark: _Toc383612666][bookmark: _Toc383614919][bookmark: _Toc383691924][bookmark: _Toc396809345][bookmark: _Toc456099765][bookmark: _Toc469931041]Drawing Format and Layout

1. Plan drawings carefully to utilize drawing space effectively and avoid crowding.

View information on drawings as a system of storing, preserving and readily accessing engineering information, rather than representing only the communication of an engineering concept.

Draw full size all data using Computer Aided Drafting (AutoCAD) system.

Orient all plans and part-plans in the same direction as the overall site plan.

Include a key where appropriate, to enhance the understanding on the drawing.  Show the area being detailed on the drawing, hatched or emphasized and with grid lines and bubbles shown for the boundaries of the plan.

Draw details with the same orientation as the original view.

Identify sections and details by numerical sequence preceded by alphabet, e.g. S1, S2, D1, D2, etc.

[bookmark: _Toc20564362][bookmark: _Toc22979200][bookmark: _Toc276987867][bookmark: _Toc307911295][bookmark: _Toc307911452][bookmark: _Toc383610682][bookmark: _Toc383612679][bookmark: _Toc383614932][bookmark: _Toc383691937][bookmark: _Toc396809355][bookmark: _Toc456099780][bookmark: _Toc469931042]Unit of Measurement

[bookmark: _Toc20564363][bookmark: _Toc22979201][bookmark: _Toc276987868][bookmark: StandardDrawingRequirements]For new facilities, the SI unit of measurement is the governing unit for this document with reference to imperial units where necessary.

The use of the imperial unit of measurement is reserved for drawings that have been created using this system of measurement.  See ENG-STD-003 Units of Measurement for Imperial - Unit Sites.

[bookmark: _Toc307911296][bookmark: _Toc307911453][bookmark: _Toc383610683][bookmark: _Toc383612680][bookmark: _Toc383614933][bookmark: _Toc383691938][bookmark: _Toc396809356][bookmark: _Toc456099781][bookmark: _Toc469931043]Standard Drawing Requirements

[bookmark: ElectronicDwgFiles][bookmark: _Toc20564364][bookmark: _Toc22979202][bookmark: _Toc276987869][bookmark: _Toc307911297][bookmark: _Toc307911454][bookmark: _Toc383610684][bookmark: _Toc383612681][bookmark: _Toc383614934][bookmark: _Toc383691939][bookmark: _Toc396809357][bookmark: _Toc456099782][bookmark: _Toc469931044]Electronic Drawing File Format

File types supported and maintained by drafting on a day-to-day operation follow.

[bookmark: _Toc307911298][bookmark: _Toc383610685][bookmark: _Toc456099783]Vector Data Files

Vector data is a group of mathematical equations that generate drawing entities such as lines, circles or text strings.  This is the type of data produced by the drawing application software such as AutoCAD by Autodesk.

AutoCAD is the only approved and supported application software for creating and editing vector data.

AutoCAD is also the base platform for many engineering applications that facilitate drafting as well as engineering functions such as AutoCAD Mechanical, AutoCAD Civil 3D, Autodesk Revit MEP, etc. 

For details and usage, see AutoCAD’s Help File and User’s Manual.

[bookmark: _Toc307911299][bookmark: _Toc383610686][bookmark: _Toc456099784]Raster Data Files

This is the type of data produced when an original drawing (hard copy) is scanned.  A scan is an electronic representation of the information portrayed on a drawing by a series of dots (pixels) at a given image density or resolution, i.e. 200 dpi (dots per inch).

AutoCAD Raster Design is the only approved standard application program for editing scanned images (raster data).

Raster Design allows raster editing, saving and plotting of CALS Group 4 (mil), Image Systems Group4, and CCITT Group4 TIFF files, etc. (monolithic, stripped, and tiled).

Moreover, it is an interactive raster editor program, which is used to bring raster and vector data together for the user to view and edit scanned images and AutoCAD drawings simultaneously on the same screen.

For details and usage, see Raster Design’s Help file.

[bookmark: _Toc307911300][bookmark: _Toc383610687][bookmark: _Toc456099785][bookmark: FileNamingConvention]Alternative File format for Lists (e.g. cable, valve, indices, etc.)

The excel spread sheet (.xlsx) is an alternative file format for creating lists/databases such as cable, valve, etc.

[bookmark: _Toc276987870][bookmark: _Ref277231462][bookmark: _Ref277231474][bookmark: _Toc307911301][bookmark: _Toc307911455][bookmark: _Toc383610688][bookmark: _Toc383612682][bookmark: _Toc383614935][bookmark: _Toc383691940][bookmark: _Toc396809358][bookmark: _Toc456099786][bookmark: _Toc469931045]Electronic File Naming and Numbering Convention

Electronic file identification of the drawings follows the format for drawing numbering with the addition of the revision number and file format extension of the vector and/or raster data.

AutoCAD files will be named in accordance with the following examples:

The filename will incorporate the Property/Operating designation, Site or River number, actual drawing number, sheet number if applicable and revision number.

The filename will be revised each time the drawing is revised, (i.e. “Save As …”) to correspond to the revision number on the drawing.

In the case of hybrid drawings, the associated raster file will be named the same as the AutoCAD file but with a .mil extension.  In order to create the correct association for hybrid files, perform an “Image, Write, Save As …” in Raster Design.  Image file shall be embedded whenever possible to reduce the housekeeping of the files.

Note:  Simply editing, (i.e. ‘renaming’), the raster filename, will not create the correct association.

The following examples are based on a hybrid drawing.  For pure AutoCAD drawings, there will be no .mil file.

		River Type

		119-d-254-R01.dwg



		

		119-d-254-R01.mil



		Original Old Site Type

		NA9-621-e-4325-R03.dwg



		

		NA9-621-e-4325-R03.mil



		Original ES Type

		NA9-58192ES-R03.dwg



		

		NA9-58192ES-R03.mil



		SCI Type

		NA9-D1S-64200-0005-R03.dwg



		

		NA9-D1S-64200-0005-R03.mil



		

		NA9-L4S-64200-0005-R03.xlsx



		With Sheet Numbers – All Types

		NA9-59128ES-0004-R03.dwg



		

		NA9-59128ES-0004-R03.mil



		

		NA9-D1S-64200-0005-0002-R03.dwg



		

		NA9-D1S-64200-0005-0002-R03.mil





The Property/Operating designation, Site or River number will prefix all original drawing number types.  The revision, and if it exists, sheet number; will be added as a suffix, separated by hyphens.  No spaces are to be used in the filenames.

[bookmark: _Toc20564365][bookmark: _Toc22979203][bookmark: FileStorageRequirement][bookmark: _Toc276987871][bookmark: _Toc307911302][bookmark: _Toc307911456][bookmark: _Toc383610689][bookmark: _Toc383612683][bookmark: _Toc383614936][bookmark: _Toc383691941][bookmark: _Toc396809359][bookmark: _Toc456099787][bookmark: _Toc469931046]Drawing File Storage

Following is the suggested file folder structure for Drafting and Records.  Similarly named or additional folders may be required.

[bookmark: _Toc307911303][bookmark: _Toc383610690][bookmark: _Toc456099788]Drawings - Active Folder

This is a main storage folder used by drafting staff for all active and current working drawing files.

This folder holds sub-folders based on:

1. Draftsperson name (LAST NAME - First Name)

1. Station name (Station name - Property number)

1. Request for Drafting ID number (Year - Request number) or Project Number.

Example:

		[image: Drawings-Active Hydro]





All drafting, related to the request, will be done in this folder.  Files are not to be stored in any other location.  Folder names and formats are not to be changed.

[bookmark: _Toc307911305][bookmark: _Toc383610692][bookmark: _Toc456099789]Drawings - Transfer Folder

This is a common interface folder for Drafting and Records staff.

1. Transfer files from Records to Draftsperson Folder

A storage folder where Records deposits the requested drawing files that are charged out from the document management system for editing by drafting staff.

This folder holds sub-folders based on:

Records - CHARGEOUT

Draftsperson name ( LAST NAME  First Name)

Station name ( Station name - Property number)

Request for Drafting ID number (Year - request number).

	Example:

		[image: Records-Chargeout Hydro]





Transfer Completed Work Files to Records Folder

This is a storage folder where Drafting staff deposit the approved drawing files for issue/release to Records.

This folder holds sub-folders based on:

1. Records - ISSUE

1. Station name (Station name - Property number)

1. Request for Drafting ID number (Year - request number).

	Example:

		[image: Records-ISSUE Hydro]





[bookmark: _Toc307911306][bookmark: _Toc383610693][bookmark: _Toc456099790]Others

As required to manage electronic data, software, etc. within drafting, such as storing and archiving into CDs, DVDs, etc.

[bookmark: _Toc22979204][bookmark: _Toc276987872][bookmark: _Toc307911307][bookmark: _Toc307911457][bookmark: _Toc383610694][bookmark: _Toc383612684][bookmark: _Toc383614937][bookmark: _Toc383691942][bookmark: _Toc396809360][bookmark: _Toc456099791][bookmark: _Toc469931047]Drawing Sheet Sizes

[bookmark: _Toc307911308][bookmark: _Toc383610695][bookmark: _Toc456099792]Metric Sheet Sizes

The metric ‘A’ series paper sizes are based on a sheet having an area of one square metre,

(841 x 1 189 mm) and designated A0.  All other sizes in this series are derived by successively dividing the A0 sheet into two equal parts, as shown on the table below.

An intermediate sheet size ‘B1’ (707 x 1 000 mm) is provided to bridge sizes between A0 and A1.

[bookmark: _Toc434489732][bookmark: _Toc456099886][bookmark: _Toc469931092]Table 1 - Metric Sheet Sizes (Standard Border Size)

		Dwg Sheet Size Desig

		Ident in Dwg No by

		Dimensions (W x L), mm

		Borders, mm



		

		

		Cut Sheet

		Trim Line

		Dwg Frame

		Top & Bot

		LHS

		RHS



		A0

		0

		860 x 1220

		841 x 1189

		801 x 1133

		20

		40

		16



		A1

		1

		610 x 860

		594 x 841

		566 x 801

		14

		28

		12



		A2

		2

		430 x 610

		420 x 594

		400 x 566

		10

		20

		8



		A3

		3

		305 x 430

		297 x 420

		283 x 394

		7

		20

		6



		A4

		4

		305 x 215

		297 x 210

		283 x 184

		7

		20

		6



		B1

		5

		724 x 1025

		707 x 1000

		679 x 960

		14

		28

		12



		Other

		X

		As required

		As required



		Tolerances:

		A0 to A3 and B1:

		-0 + 2 mm

		A4:

		-0 + 1 mm





Extra long drawings, such as power and communication line route maps, must have widths coinciding with the ‘A’ series widths.

[bookmark: _Toc307911309][bookmark: _Toc383610696][bookmark: _Toc456099793]Imperial Sizes

All imperial sheet sizes are obsolete except * ‘A’ and * ‘B’ sizes.  Table 2 is included for reference only.  For report printing, it is acceptable to use ‘A’ (letter) and ‘B’ (ledger) size drawings.

[bookmark: _Ref383529929][bookmark: _Toc402264824][bookmark: _Toc434489733][bookmark: _Toc456099887][bookmark: _Toc469931093]Table 2 - Imperial Sheet Sizes (Standard Border Size)

		Dwg Sheet Size Desig

		Ident in Dwg No. by

		Dimensions (W x L), inches

		Borders, inches



		

		

		Cut Sheet

		Trim Line

		Dwg Frame

		Top & Bot

		LHS

		RHS



		A*

		4

		9” x 12”

		8 ½”  x 11”

		8” x 10 ½ ”

		½”

		¼”

		¼”



		B*

		3

		12” x 18”

		11” x  17”

		10 ½” x 16 ½” 

		½”

		½”

		½”



		C

		2

		18” x  23”

		17” x  22”

		16 ¼” x 21 ¼” 

		½”

		½”

		½”



		D

		1

		24” x  36”

		22” x  34”

		21” x 33”

		1”

		1 ½”

		1”



		E

		0

		30“ x 48”

		28“ x 46”

		27” x 45”

		1”

		1 ½”

		1”



		F

		5

		30“ x 42”

		28“ x 40”

		27” x 39”

		1”

		1 ½”

		1”



		Other

		X

		As required

		As required





Tolerance:   1/32”

[bookmark: _Toc22979205][bookmark: _Toc276987873][bookmark: _Toc307911310][bookmark: _Toc307911458][bookmark: _Toc383610697][bookmark: _Toc383612685][bookmark: _Toc383614938][bookmark: _Toc383691943][bookmark: _Toc396809361][bookmark: _Toc456099794][bookmark: _Toc469931048]Drawing and Document Numbers

Drawing numbers are developed from the appropriate Station and/or Project System Classification Index (SCI).

This section provides the method to be used when applying the SCI to all engineering documents.

All documents shall be identified with the appropriate file/account numbers derived from the SCI in order to provide a basis for efficient management information systems.

For the latest governing documents, see OPG-PROC-0019 Records and Document Management.

[bookmark: _Toc307911311][bookmark: _Toc383610698][bookmark: _Toc456099795]Definitions of Terms

1. System Classification Index (SCI) Number - A five digit numeric code used to identify, from the general to the specific, those portions of an engineering entity designed, constructed and placed into service.

1. File Number - A unique compilation of alpha and/or numeric codes designed to facilitate the filing and retrieval of documents.  The number consists of property or river or site and system numbers.

1. Property or River or Site Number - A unique number assigned to an OPG asset such as generating station, river system, service centre, etc.

1. Document - Any memo, letter, drawing, report schedule, tender, or contract produced within or outside of OPG RGPM, directly or indirectly dealing with an engineering entity which bears a property or river or site number.

1. Document Type - An alphabetic code used to identify the various types of documents.

1. Document Source - An alphabetic code used to identify the originators of a document produced within or outside of OPG RGPM.

1. Serial Number - A sequential order of numerics assigned to all documents within the Document Type or Source and SCI Number.

1. Revision Number - A sequential order of two numeric values assigned to each document to establish and record the sequence in which revisions are made.

1. Document Size - An alphabetical or numerical code used to identify various sizes of document for filing purposes.  Recognized document sizes are:

		Imperial Sizes

		ISO Sizes

		Dwg Size Identifier



		A

		A4

		4



		B

		A3

		3



		C

		A2

		2



		D

		A1

		1



		F

		B1

		5



		E

		A0

		0



		X

		X

		X





Sheet Number - A field of up to four numeric characters indicating a specific sheet to be used only with alpha/numeric documents.

[bookmark: _Ref21927276][bookmark: _Ref277232048][bookmark: _Toc307911312][bookmark: _Toc383610699][bookmark: _Ref396901482][bookmark: _Toc456099796]Index Application

For purposes of explanation, a drawing issued as an example of a SCI number and other pertinent data applied to a document identification code is contained within a twenty-two-character field, allowing for the inclusion of the following code elements (see Figure 1):

1. Property or River or Site Number

1. Document Type

1. Document (paper) Size

1. Document Source

1. SCI Number

1. Serial Number

1. Sheet Number (if applicable)

1. Revision Number

The order of elements listed above should be strictly adhered to when preparing an identification code.  In cases where all the elements are not required on a document, refer to Section 3.3.5.7 Registration of Drawing Numbers.




		







[bookmark: _Ref456699050][bookmark: _Toc469931094]Figure 1 – Elements in the Makeup of a Document Identification Code

[bookmark: _Toc307911313][bookmark: _Toc383610700][bookmark: _Toc456099797][bookmark: _Ref466564394]SCI Number System Breakdown

Each division of the SCI, 0 through 8 is organized into five levels.  The levels proceed from the general to the specific in logical steps from left to right.  Each level is identified by a single numeric resulting in a five-digit code for system identification.  The levels are as follows:

		







[bookmark: _Toc307911314][bookmark: _Toc383610701][bookmark: _Toc456099798]Serial Numbers

A sequential order of numerics shall be assigned to documents within Property/File Number and SCI Number.

In order to prevent any possibility of duplicating serial numbers, an OPG RGPM Record Centre will be responsible for assigning/reserving serial numbers to all engineering participants.

All manufacturer documents shall be renumbered to the OPG RGPM System.  The responsible Engineer shall select the appropriate SCI number (see Section 3.3.5.3) and Records will assign the serial number.  

Note: The serial number for manufacturer documents will commence with a 9. i.e. NF28-D1S - 68245-9001 00

[bookmark: _Toc307911315][bookmark: _Toc383610702][bookmark: _Toc456099799]Document Source Coding - OPG, Professional Services Provider and Manufacturers’ Documents

All documents shall receive a Document Source Code as listed in Section 3.3.5.2 Index Application.

The document code will reflect the discipline or organization responsible for that submission, for example:

		Document Source Code

		Discipline or Organization Responsible

		Example



		S

		Electrical Discipline

		NF28-D1S-63230-0001-00 (OPG RGPM)



		H

		OPG RGPM

		NF28-D1H-63230-9001-00 (Manufacturer Submitted Document)



		E*

		Professional Services Provider

		NF28-D1E-72100-1001





* The use of Document Source Code identifier E = Professional Services Provider is applicable as an identifier for these companies only when they are acting as Design Agent for Ontario Power Generation.

[bookmark: _Toc307911316][bookmark: _Toc383610703][bookmark: _Toc456099800]Revision Numbers

Revision numbers will always comprise TWO NUMERICS e.g. 00, 01, 02, 03, etc. to 99

[bookmark: _Ref21926885][bookmark: _Toc307911317][bookmark: _Toc383610704][bookmark: _Toc456099801]Registration of Drawing Numbers

All drawing numbers will be registered through the appropriate Record Centre.

Bills of Material

Bills of Material - Bills of material will have matching SCI numbers and Serial Numbers to the FIRST drawing they support. i.e. NF28-M4S-68245-0001-0001.  The Bill of Material must have a 3-character alpha/numeric field beginning with M.

Specifications 

A Technical Specification using a SCI Number. i.e. NF28-XAS-68245-0005.

[bookmark: _Toc307911322][bookmark: _Toc383610709][bookmark: _Toc456099806]Changes to the System Classification Index

Enquiries concerning errors, omissions, revisions or additions must be submitted to Records.

[bookmark: _Ref21927462][bookmark: _Toc307911323][bookmark: _Toc383610710][bookmark: _Toc456099807]Generating Unit Coding

Unit information will be coded in a common location on all drawings, (i.e., first line of the drawing title in the titleblock).  When a drawing is common to specific units, unit numbers will be prefixed with COMMON.

NOTE:  For thermal generating stations, unit coding is different than in Hydro stations.  Please contact the local thermal drawing office for unit coding direction.




		[image: ]

		This drawing is not applicable to any Generating Units.



		[image: ]

		This drawing is applicable to Generating Unit 14 only.



		[image: ]

		This drawing is applicable to each Generating Unit listed.  If applicable to 8 Units, indicate as (i.e. G14 - G21).



		[image: ]

		This drawing is common to Generating Units G14 and G15, (i.e. covers a Station system which serves a pair of Units).





[bookmark: _Toc456099808]Standard Drawings

In some instances, standard drawings will be prepared.  These drawings are approved designs kept on file for future incorporation into larger design and/or construction drawings.

The majority of these drawings will be prepared on ISO A4 Series sized sheets.

In order to accommodate registration and the SCI filing system, these drawings have an originating source code consisting of the prefix alphas STD, followed by the appropriate numeric code designating which engineering discipline is responsible for that standard, e.g. STD9-DA-70002-SM.

Originating Source Codes:

		GEOTECH

		= 1



		CIVIL

		= 2



		MECHANICAL

		= 4



		ELECTRICAL

		= 5



		INST & CONTROL

		= 6



		CONSTRUCTION

		= 8



		PIPING

		= 9





[bookmark: _Toc22979206][bookmark: _Toc276987874][bookmark: _Toc307911325][bookmark: _Toc307911459][bookmark: _Toc383610712][bookmark: _Toc383612686][bookmark: _Toc383614939][bookmark: _Toc383691944][bookmark: _Toc396809362][bookmark: _Toc456099809][bookmark: _Toc469931049]Drawing Title

When applying a title to a drawing, the Draftsperson should be satisfied the identification is clear and unique for the particular project and the type of work.  Any unresolved doubt or ambiguity should be discussed with the Engineer.

The following practices pertaining to drawing titleblocks are common to all disciplines.

[bookmark: _Toc307911326][bookmark: _Toc383610713][bookmark: _Toc456099810]Project Name and Unit Designation

The top window of the drawing titleblock shows the Station/Plant, Site or River name and its designation.  For example, a drawing for SIR ADAM BECK GS 2, applicable to Unit 14, would be as shown (see Section 3.3.5.11 Generating Unit Coding):

		[image: ]





The unit designation will be included on all Ontario Power Generation Station drawings except for drawings where there is no generating unit, e.g. River, in which case the unit designation will not be shown.

[bookmark: _Toc307911327][bookmark: _Toc383610714][bookmark: _Toc456099811]Guidelines for Drawing Titleblock

The main window of the titleblock contains a provision for four lines of lettering to identify the drawing title.  Each line of lettering will start at the left side of the window space.

The wording of a drawing title usually has a pattern.  See Section 4 Discipline Specific Practices, Section 4.1.1 Drawing Titles.

		[image: ]





When less than four lines are required for the drawing title, the following will apply:

		[image: ]
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When applicable, the word ‘STUDY’ occupies the last line of the identification.

[bookmark: _Ref20890796][bookmark: _Toc22979207][bookmark: _Toc276987875][bookmark: _Toc307911328][bookmark: _Toc307911460][bookmark: _Toc383610715][bookmark: _Toc383612687][bookmark: _Toc383614940][bookmark: _Toc383691945][bookmark: _Toc396809363][bookmark: _Toc456099812][bookmark: _Toc469931050]Drawing Scales

The proper choice of scales is required for accurate drawing presentation.  This standard shall be considered in all drafting assignments.

All drawings should be created full size (1:1) in model space.  Standard scaled prints of the drawings should be created in paper space, excluding electrical drawings, which can be created not to scale in model space.

All drawing borders on paper space shall remain full size (1:1).

The Draftsperson shall ensure the proper use of scales and co-ordination between drafting disciplines are properly considered and applied.

[bookmark: _Toc307911329][bookmark: _Toc383610716][bookmark: _Toc456099813]Factors in Selection of Drawing Scale

The following factors shall be considered when establishing a drawing scale:

1. The standard scales shall be based on the 1, 2, 5 series as follows:

		Metric:



		Full Scale:

		1:1



		Reduction:

		1:2;  1:5;  1:10;  1:20;  1:30;  1:50   1:100;  1:200;   1:500



		Enlargement

		2:1;   5:1;   10:1;   20:1;   50:1   100:1







		
Imperial:



		Full Scale:

		12” = 1’-0” 



		Reduction:

		3”, 1 1/2”,  1”,  3/4", 1/2",  3/8”, 1/4”, 3/16”, 1/8” = 1’-0” ;1” = 10’



		Enlargement

		2:1;   4:1





See Section 4 Discipline Specific Practices.

Determine the approximate drawing scale, which adequately displays the amount of detail intended in the view.  Crowding of information is to be avoided.  The legibility required in the resulting reproducible scans must be considered.

1. Consider the need or advantage of more than one view on a drawing sheet.

1. Determine the standard or practical drawing sheet size, which accommodates the intended drawing view(s) and scale.

[bookmark: _Toc307911330][bookmark: _Toc383610717][bookmark: _Toc456099814]Rules for Recording Drawing Scales

1. For a drawing without dimensioned views such as schematics, graphs or tabulations, show a small dash in the titleblock scale box.

1. For a drawing with all views (sections/profiles) to one scale, record the scale in the titleblock scale box as follows:

		1:20, 1:50, 1:100, 1:400, 1:1000, 1:2000, etc., or



		1/2" = 1’- 0”; 1 1/2" = 1’ – 0”, etc. 





1. For a drawing with views/sections using a dual scale, such as site profile, record the scales in the titleblock scale box in the following manner:

		1:1000  HOR

		1/8” = 1’-0”  HOR



		1:200  VERT

		1/4"   = 1’-0”  VERT





1. For a drawing with views to more than one scale, enter ‘AS SHOWN’ in the titleblock window.  In the drawing field, clearly indicate the scale of each view, or group of views, i.e. SCALE: 1:2000 or 1/4" = 1’-0”.

1. For a drawing with a dimensioned view to no particular scale, mark ‘NTS’ in the titleblock window.

1. For a drawing with some dimensioned views to no particular scale, mark ‘NTS’ under the title of such views.

[bookmark: _Toc22979208][bookmark: _Toc276987876][bookmark: _Toc307911331][bookmark: _Toc307911461][bookmark: _Toc383610718][bookmark: _Toc383612688][bookmark: _Toc383614941][bookmark: _Toc383691946][bookmark: _Toc396809364][bookmark: _Toc456099815][bookmark: _Toc469931051]Linework and Symbol Usage

This standard shall be applied to all normal drafting assignments.  The representations must be suitable for full size and scan reproduction methods.  Some details may be affected by computer-aided drafting, statutes or other regulations.  The Draftsperson shall ensure line work is performed within the intent of this subject.

[bookmark: _Toc307911332][bookmark: _Toc383610719][bookmark: _Toc456099816]Linework

The range of line thickness on each drawing should be kept to a minimum.

Example:

		Thin (AutoCAD default)

		0.00 mm

		



		Medium

		0.70 mm

		



		Heavy

		1.00 mm

		



		Extra Heavy

		1.20 mm

		





The thin and medium weights will provide adequate contrast on most drawings.  Occasionally, the heavy line (1.00 mm) may be required to develop an adequate view.  The extra heavy line is for special purposes such as electrical 1-line diagrams with several voltage levels.

Provision of a clear space between adjacent lines is important for quality of the pdf files.  This space requirement varies as the weights of the lines increase in thickness.  For adjacent thin lines, the space should be at least 0.80 mm (1/32 inch).  With heavier lines, the space should range upward to 1.60 mm (1/16 inch).

[bookmark: _Toc307911333][bookmark: _Toc383610720][bookmark: _Toc456099817]Symbols Used on Drawings

[bookmark: _Toc22979209]Symbols in the language of engineering drafting are graphical forms, which represent defined objects.  The forms may not indicate the shape, size or any specific detail of the actual object.  This standard sets out current practices and definitions of the forms in use.  Most of the symbols are included in the OPG RGPM AutoCAD menu.  Refer to pdf attachment Word file named Symbols Used on Drawings for discipline specific symbols.

Each Draftsperson shall use the symbols listed in this document for effective communication of information to the drawing user.  Any intended variations of symbol definitions must be shown on the drawing in a simple manner.  New symbols should be proposed and agree with externally accepted symbols whenever needs or benefits are realized.

The Draftsperson shall ensure all drawings are checked for proper use of symbols.  Proposed new symbols shall be authorized for current work to suit stated conditions.

[bookmark: _Toc276987877][bookmark: _Toc307911334][bookmark: _Toc307911462][bookmark: _Toc383610721][bookmark: _Toc383612689][bookmark: _Toc383614942][bookmark: _Toc383691947][bookmark: _Toc396809365][bookmark: _Toc456099818][bookmark: _Toc469931052]Dimensioning

This standard outlines the rules and principles to be used in all drafting assignments.  Efficient and uniform dimensioning on drawings requires planned effort.  It is expected the Draftsperson will plan and define the dimension style when determining and locating drawing views.  This includes reservation of space for dimensioning, which should be suited to the needs of the drawing user.  Any approximations or assumptions in the dimensions shall be clearly noted.

[bookmark: _Ref277233328][bookmark: _Ref277234285][bookmark: _Toc307911335][bookmark: _Toc383610722][bookmark: _Ref396905893][bookmark: _Ref396906145][bookmark: _Toc456099819]Dimensioning Principles

The following are to be considered when dimensioning drawings:

1. Dimensioning on OPG RGPM drawings will be in agreement with the principles contained in the latest revision of CAN/CSA-B78.2 - Dimensioning and Tolerancing of Mechanical Drawings.  Practices detailed in this section take precedence over all related standards.

1. Acceptable styles of dimensioning are illustrated in the following examples:

		[image: ]
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		Example No. 1

		Example No. 2



		[image: ]
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		Example No. 3

		Example No. 4



		[image: ]



		Example No. 5





Unless specified herein, the writing of metric units and symbols in drafting work will be in agreement with the requirements stated in the latest revision of ENG-STD-003 Units of Measurements for Imperial - Unit Sites.

Dimensioning to hidden lines is to be avoided.  A partial cutting view is to be used instead.

Circular dimensions should include one of the following as a suffix to aid clarity of meaning:

		(a)

		DIA

		

		(b)

		

		

		(c)

		R





When possible, only one unit should be used for linear measure on a particular drawing and, where no ambiguity can arise, the symbol for the unit will be discarded.

When metre and millimetre are used on the same drawing:

1. Symbols may be discarded in accordance with the following rules:

Numbers without decimal point indicate millimetres

Numbers with decimal point indicate metres.

1. To avoid the risk of incorrect interpretation when transferring dimensions from drawings to actual site measurements or when taking off quantities:

Metres should be written to three places of decimals

A unit symbol may be included for exceptions if the drawing prominently displays the following note in bold print:

ALL DIMENSIONS IN ___EXCEPT AS NOTED

Where both metres and millimetres are used, avoid the risk of incorrect interpretation when transferring dimensions from drawings to actual site measurements or when taking off quantities.  Metres should be written to three decimal places of decimals.  For example, ‘two point one metres’ should be written as 2.100 m, which is visually compatible with and could be used as an alternative to 2 100 mm or 2100 mm.

Where the imperial system is used for machine design, the ‘decimal inch’ shall be used.  Refer to CSA B78.2 - Dimensioning and Tolerancing of Mechanical Engineering Drawings.

When dimensions are not to scale, the fact must be indicated.  This may be covered by the dimension suffix ‘NTS’, a note under the view, a general drawing note or in the titleblock scale indication.  All drawings should be created full size (1:1) in model space.  Standard scaled prints of the drawings should be created in paper space, excluding electrical drawings, which can be created not to scale in model space.

When an object is detailed in two or more views, each dimension should be shown only once and on the view to which the dimension is important.

The development of graphical data, such as the plotting of readings and curve smoothing will be based on normal design instructions in the work assignment.

Spaces should be used instead of commas to separate digits into easily readable blocks of three.  Four digit numbers can be used without a space where no ambiguity can arise.

The decimal point should be used as outlined in Section 3.3.10 Lettering.

When specific tolerance or fit is intended, the specification must be indicated.  This may be by explanatory note, or reference to a standard authority.

In angular measurements the minutes and seconds of arc are used normally in site survey data.  In other work, these units indicate the accuracy of measurement intended, by inclusion or omission.

Gradients are expressed as the fall or rise per unit of horizontal length.

i.e. 10 mm in 120 mm       i.e. 1:12

Note:  In the direction of increasing chainage, upward grades are positive (+) and downward grades are negative (-).

Road and railway grades are expressed as a percent slope.

		i.e.

		Vertical displacement

		x 100 = % grade



		

		Horizontal distance

		







		i.e.

		3

		x 100 = 3 % grade



		

		100

		





[bookmark: _Ref21927631][bookmark: _Ref21934281][bookmark: _Toc22979210][bookmark: _Toc276987878][bookmark: _Toc307911336][bookmark: _Toc307911463][bookmark: _Toc383610723][bookmark: _Toc383612690][bookmark: _Toc383614943][bookmark: _Toc383691948][bookmark: _Toc396809366][bookmark: _Toc456099820][bookmark: _Toc469931053]Lettering

[bookmark: _Toc307911337][bookmark: _Toc383610724][bookmark: _Toc456099821]General

[bookmark: _Ref21933270]The standard for lettering on drawings is the upper case ROMANS or ROMAND style.  The use of the lower case is restricted to particular abbreviations, equipment codes and the like.  Slanted or sloped lettering applies only to specific cases such as water body names.

		Drawing Size

		Lettering Size in Detail Areas

		Section Subtitle and Grid Numbers



		

		Metric

		Imperial

		Metric

		Imperial



		A4

		2.5 mm

		3/32”

		5 mm

		3/16”



		A3

		2.5 mm

		3/32”

		5 mm

		3/16”



		A2

		2.5 mm

		3/32”

		5 mm

		3/16”



		A1

		3.0 mm

		1/8”

		6.5 mm

		1/4”



		B1

		3.0 mm

		1/8”

		6.5 mm

		1/4”



		A0

		3.0 mm

		1/8”

		6.5 mm

		1/4”





[bookmark: _Ref277232514][bookmark: _Toc307911338][bookmark: _Toc383610725][bookmark: _Toc456099822]Number Layout

[bookmark: _Toc22979211]Thousand marker spaces shall be used instead of commas to separate digits into easily readable blocks of three.  Four-digit numbers can be without a space where no ambiguity can arise.

Decimal notation point shall be used in numbers less than a unity.  A zero must precede the decimal point, e.g. 0.15.

[bookmark: _Toc276987879][bookmark: _Toc307911339][bookmark: _Toc307911464][bookmark: _Toc383610726][bookmark: _Toc383612691][bookmark: _Toc383614944][bookmark: _Toc383691949][bookmark: _Toc396809367][bookmark: _Toc456099823][bookmark: _Toc469931054]Bills of Material

Bills of material are to be prepared for all drawings, which are intended for procurement, shop fabrication or field construction.  This excludes many schematic diagrams, tabulation of functions and layouts for study purposes.

[bookmark: _Toc307911340][bookmark: _Toc383610727][bookmark: _Toc456099824]Principles

The following are general statements for consideration when preparing Bills of Material:

1. Bills of Material or item lists may be shown on the drawing where possible, or separately as a drawing sheet.

1. Bills of Material, if separate, should bear the following identifications similar to the drawing it refers to:

A distinctive Bill of Material drawing number (e.g. NF28-M4H-22559-0001).

Project name.

Work order number, or project number.

Area of project and/or class of work involved.

Date of issue.

Date of any revision, and indication of the items ‘added’, ‘deleted’ or ‘revised’.

Bills of Material may also be prepared to accompany standard drawings.

Each Bill of Material should be cross-referenced to the applicable drawing numbers, or other source of information.

When various external supply sources are available, the words ‘or approved equal’ should suffix the description of an item.

[bookmark: _Toc22979212][bookmark: _Toc276987880][bookmark: _Toc307911341][bookmark: _Toc307911465][bookmark: _Toc383610728][bookmark: _Toc383612692][bookmark: _Toc383614945][bookmark: _Toc383691950][bookmark: _Toc396809368][bookmark: _Toc456099825][bookmark: _Toc469931055]Abbreviations

An abbreviation is a shortened form of a word, expression or phrase used when it is essential to conserve space.  When in doubt, spell it out.

Words of five or less letters should not be abbreviated except where abbreviations have been established by long standing practice.

Where abbreviations are used, a legend shall be provided unless the abbreviation is commonly used and is an industry standard.

Abbreviations can be used on drawings, Bills of Material, computer lists and tabulations.  They may be combined with symbols and equipment codes into a complete and clear message.

Refer to pdf attachment Word file named Abbreviations Used on Drawings for reference.

[bookmark: _Ref456865189][bookmark: _Ref456865199][bookmark: _Ref456865282][bookmark: _Ref456865296][bookmark: _Toc469931056]Discipline Specific Practices

The following information is given as a guide for drawing production.  The project may require the use of other methods of dimensioning, etc.  Examples of older methods, symbology, etc. have been given due to the age of OPG RGPM facilities and their associated drawings.

[bookmark: _Toc22979214][bookmark: _Toc276987882][bookmark: _Toc307911343][bookmark: _Toc307911467][bookmark: _Toc383610730][bookmark: _Toc383612694][bookmark: _Toc383614947][bookmark: _Toc383691952][bookmark: _Toc396809370][bookmark: _Ref428446266][bookmark: _Toc456099827][bookmark: _Ref456865460][bookmark: _Ref456865468][bookmark: _Toc469931057]Civil Discipline

[bookmark: _Toc276987883][bookmark: _Ref277232173][bookmark: _Toc307911344][bookmark: _Toc307911468][bookmark: _Toc383610731][bookmark: _Toc383612695][bookmark: _Toc383614948][bookmark: _Toc383691953][bookmark: _Toc396809371][bookmark: _Toc456099828][bookmark: _Ref456865219][bookmark: _Ref456865229][bookmark: _Toc469931058]Drawing Titles

Drawing titles are developed by the Draftsperson.  The title must clearly indicate the content of the drawing, utilizing words that will enable future key word searches and contain, as appropriate, the following:

1. Name of building, structure or feature.

1. Specific system or part of building, structure or feature.

1. Drawing identity, distinguishing it from others in the same set.

1. Class of work (concrete, structural steel, etc.).

Example:

		[image: ]





[bookmark: _Toc276987884][bookmark: _Toc307911345][bookmark: _Toc307911469][bookmark: _Toc383610732][bookmark: _Toc383612696][bookmark: _Toc383614949][bookmark: _Toc383691954][bookmark: _Toc396809372][bookmark: _Toc456099829][bookmark: _Toc469931059]Drawing Scales

[bookmark: _Toc307911346][bookmark: _Toc383610733][bookmark: _Toc456099830]Typical Scales Used

		Site:



		Type of Drawing

		Metric

		Imperial



		Site plans, Roads, Railway

		1:1000	1:2000 1:5000

		1”=100’, 200’,400’



		Rough Grading	

		1:2000

		1”=200’



		Yard Drainage	

		1:200; 1:1000

		1/16”=1’-0”, 1”=100’



		Excavation

		1:100; 1:200; 1:500

		1/8”, 1/16”=1’0”; 1”=20’, 50’,60’







		Structural:



		Type of Drawing

		Metric

		Imperial



		Concrete

		1:20; 1:50

		3/8”, 1/4” = 1’-0”



		Reinforcing Steel

		1:30; 1:50

		3/8”, 1/4” = 1’-0”



		Structural Steel	

		1:20; 1:50

		1/4” to 1” = 1’-0”



		Supplementary Steel

		1:20; 1:50

		1/4” to 1” = 1’-0”



		Miscellaneous Steel

		1:50

		1/4” to 1” = 1’-0”



		Embedded Parts

		1:2; 1:5; 1:10; 1:20

		6” to 1/4”=1’-0”





The scale for enlarged view from the main view normally will be selected by the Draftsperson.  Such views shall be at least twice the scale of the main view.  The scales in common use are as follows:

		Type of Drawing

		Metric Scales

		Imperial Scales



		Concrete

		1:5;  1:10;  1:20

		1-1/2” to 1/2” = 1’- 0”



		Reinforcing Steel

		1:10;  1:30

		1” to 1/2” = 1’ –0”



		Structural Steel

		1:5;  1:10;  1:20

		1-1/2” to 3/8” = 1’- 0”



		Miscellaneous Steel

		1:5;  1:10;  1:20

		1-1/2” to 1/2” = 1’- 0”





[bookmark: _Toc383610734][bookmark: _Toc383612697][bookmark: _Toc383614950][bookmark: _Toc383691955][bookmark: _Toc396809373][bookmark: _Toc456099831][bookmark: _Toc469931060]Civil Drafting Symbols

The Civil drafting symbols are divided into the following (see Section 4.1 Civil Discipline):

1. Concrete, Drainage, Grading and Excavation, Roads.

1. Structural Steel - Structural steel designations are derived from the Canadian Institute of Steel Construction (CISC) - Handbook of Steel Construction.

[bookmark: _Toc276987886][bookmark: _Toc307911348][bookmark: _Toc307911471][bookmark: _Toc383610735][bookmark: _Toc383612698][bookmark: _Toc383614951][bookmark: _Toc383691956][bookmark: _Toc396809374][bookmark: _Toc456099832][bookmark: _Toc469931061]Dimensioning

The following are to be considered when dimensioning Civil drawings:

1. Where necessary, diagonal strokes may be used instead of arrowheads:

		[image: Civil-diagonal stroke dimensioning]





Typical and minimum dimensions are to be shown as follows:

		   300 TYP

		    12” TYP



		1 200 MIN

		3’-0”   MIN





The dimensions for elevations and coordinates on Civil drawings of Site Plans, Roads, Railways, Grading, Yard Drainage and Excavation should be given in metres or feet.  The exception will be pipe sizes, smaller layers of granular material and structural items.  These shall be given in millimetres or inches.

The dimensions on Civil drawings of Concrete, Reinforcing, Structural Steel, Supplementary Steel, Miscellaneous Steel and Embedded Parts shall be given in millimetres or feet/inches.  If these drawings include elevations or coordinates, they alone, (elevations and coordinates), will be given in metres or feet/inches.

Dimensions in millimetres shall be shown as whole numbers to an accuracy of 1 mm.

Dimensions in Metres for:

Structures - shall have 3 digits after the decimal point, i.e. 100.000

Non-structures - shall have 2 digits after the decimal point, i.e. 100.00

Dimensions in Imperial for:

Structures - i.e. 100’ - 8”

Non-structures -  shall have 2 digits after the decimal point of a foot i.e. 100.00’ 

The following symbols shall be used to indicate elevations.  The abbreviation EL is not required.

		[image: ]





The basic reference for location dimensions within a building shall be the building column grid.

The basic reference for items not located from a building column grid shall be the project/facility/station site grid.

In dimensioning symmetrical objects, the location dimensions may be omitted if a note such as the following appears on the drawing:

ALL COLUMN FOOTINGS ARE SYMMETRICAL ABOUT CENTRE LINE OF COLUMNS EXCEPT AS NOTED

Equipment foundations or supports and anchor bolts shall be located from the centre line or reference lines of the equipment.  These lines shall be located from the applicable grid.

		[image: ]





Dimensions shall be used to indicate such things as:

Thickness of floors

Depth of keys

Depth of beams

Camber of roads

Depth of corbels

Depth of catch basins and manholes

Top of steel floor beams (from finished floor).

The slope of a structural member or surface is usually illustrated, in elevation, by drawing a right-angle triangle, the hypotenuse of which parallels the slope and whose vertical and horizontal sides are labelled proportionate to their lengths.  When expressing slope as a numerical ratio, the vertical components will always be written first, i.e. V:  H.

Wherever possible, the smaller side of the slope triangle should be written as unity.  Thus for slopes shallower than 1:1, the first number will be unity, i.e. 1:2.  For slopes steeper than 1:1, the second number will be unity, i.e. 2:1.

Illustration of slope notation.

		[image: ]





Note:  The use of angular measure in degrees for slopes is acceptable in certain cases where a higher order of accuracy is required.

[bookmark: _Toc276987887][bookmark: _Toc307911349][bookmark: _Toc307911472][bookmark: _Toc383610736][bookmark: _Toc383612699][bookmark: _Toc383614952][bookmark: _Toc383691957][bookmark: _Toc396809375][bookmark: _Ref396906958][bookmark: _Toc456099833][bookmark: _Ref456865876][bookmark: _Ref456865884][bookmark: _Toc469931062]Drawing Presentation Format

Types of drawings prepared:

1. Concrete/Construction Joint Location/Embedded Parts Location.

1. Reinforcing.

1. Structural Steel.

1. Miscellaneous Steel.

1. Site and Improvements.

[bookmark: _Toc307911350][bookmark: _Toc383610737][bookmark: _Toc456099834]Concrete Drawings

1. Concrete drawings include Embedded Part location and Construction Joint details.  Separate Embedded Part location drawings may be necessary for clarity in congested areas and are detailed as follows:

Embedded Part numbers shall not be repeated within a Project/Station Unit.

Numbering system of Embedded Parts shall be controlled by the Civil discipline.

Embedded Parts are listed on the Bill of Material, if required, in the Equipment Code column.

Embedded Parts located on Concrete Drawings shall be included on the Bills of Material, if required for these drawings, (even if the Parts themselves are detailed elsewhere, i.e. on separate Embedded Parts detail drawings.

Frames and Covers, Embedded Parts:

When Frame and Cover bear the same Embedded Parts number, add suffix A for Frame and suffix B for Cover.

When Frame and Cover have no Embedded Parts number, use separate Item Numbers for identification on the Bill of Material, if required.

Pour Identification:

Example:

		[image: Pour identification]





For Pour Identification number, use three digits.  The first digit indicates the type of formwork, for example:

		1.

		Slab or beam on grade

		1



		2.

		Slab or beam, conventional form

		2



		3.

		Slab or beam on Q-deck

		3



		4.

		Wall

		4



		5.

		Column

		5



		6.

		Arch

		6



		7.

		Footings, Thrust Blocks, Major Equipment Bases

		7



		8.

		Plinths, Curbs, Small Equipment Bases

		8



		9.

		Reserved for Construction

		9





The last two digits indicate consecutive pour numbers for a drawing or a set of drawings.

Pour numbers shall not be repeated within a SCI number for any one unit.

[bookmark: _Toc307911351][bookmark: _Toc383610738][bookmark: _Toc456099835]Reinforcing Drawings

1. Two types of drawings are prepared to illustrate reinforcing:

The detail drawing.

The engineering drawing.

The ‘detail drawing’ consists of two parts, the bar list and the drawing.  The bar list may be added to the body of the drawing if space allows.  The bar list shall give all of the required cutting and bending information as well as bar numbers.

The ‘engineering drawing’ portrays only the size and the spacing of the reinforcing required.  For OPG RGPM, this is occasionally incorporated on the concrete drawings.

Concrete outlines and principal elevations shall be shown for the area being reinforced, together with enough of the concrete outline of the adjacent area to orientate the view.

There are two systems of illustrating reinforcing:

1. Two-bar system where end bars in a set are shown and all intermediate bars are omitted:

Example:

		[image: reinforcing-2 bar sys]





Single bar system where one bar in a set is shown and delimiters are used to indicate the limits of the end bars in a set:

Example:

		[image: reinforcing-1 bar sys]





Do not mix the two systems on a drawing.  The rules for both systems are the same.  The difference is in bar presentation.

[bookmark: _Toc307911352][bookmark: _Toc383610739][bookmark: _Toc456099836]Structural Steel Drawings

Two types of drawings are prepared:

1. Design Drawings.

1. Shop Drawings.

Design drawings are prepared to provide the sizes of all members, special connection requirements, loads and forces and any other information required for the preparation of shop drawings.

Shop drawings are prepared to contain all information necessary for fabrication and erection of the steel and are usually prepared by a steel fabricator or OPG RGPM drafting personnel.

[bookmark: _Toc307911353][bookmark: _Toc383610740][bookmark: _Toc456099837]Miscellaneous Steel

Miscellaneous steel drawings contain all information for fabrication and erection of all metallic elements that are not part of the primary structural building.

[bookmark: _Toc307911354][bookmark: _Toc383610741][bookmark: _Toc456099838]Site and Improvements

These are construction drawings for site layout, excavation, rough grading, dykes, roads, finish grade, drainage, security, etc.

[bookmark: _Toc276987888][bookmark: _Toc307911355][bookmark: _Toc307911473][bookmark: _Toc383610742][bookmark: _Toc383612700][bookmark: _Toc383614953][bookmark: _Toc383691958][bookmark: _Toc396809376][bookmark: _Toc456099839][bookmark: _Toc469931063]Line Work

A single heavy line usually shows structural steel members.  When orientation of the member is necessary, a small portion shall be illustrated.

		[image: structural steel presentation-linework]





[bookmark: _Toc276987889][bookmark: _Toc307911356][bookmark: _Toc307911474][bookmark: _Toc383610743][bookmark: _Toc383612701][bookmark: _Toc383614954][bookmark: _Toc383691959][bookmark: _Toc396809377][bookmark: _Toc456099840][bookmark: _Toc469931064]Member - Identification

The identification of structural steel shapes, bars and plates shall be in accordance with the latest edition of the Handbook of Steel Construction (Metric Structural Steel Design Data), published by the Canadian Institute of Steel Construction.

		[image: structural steel presentation-identification]





Shapes, bars and plates are identified in full, once only.  When identified elsewhere, an abbreviated identification shall be used:

		Shape

		Full Identification

		Abbreviated

Identification



		

		Metric

		Imperial

		Metric

		Imperial



		Wide flange

		W610x113

		W24x30

		W610

		W24



		Channel 

		C310x31

		C12x20.5

		C310

		C12



		Angle

		L150x150x20

		L6x6x3/4

		L150 x 150

		L6 x 6



		Plate

		PL10x460x2280

		PL1/2x15x24

		PL10

		PL1/2



		Bar

		BAR10x60x2030

		BAR3/8x2x36

		BAR10

		BAR3/8





When calling up angles and channels frequently repeated, symbols may be used, but must be identified in the legend on the right hand side of each drawing.  Members that are repeated in a consecutive run shall be called up by giving the necessary information on the first and last members and placing ‘DO’ (meaning ditto) against each of the intervening members.

[bookmark: _Toc276987890][bookmark: _Toc307911357][bookmark: _Toc307911475][bookmark: _Toc383610744][bookmark: _Toc383612702][bookmark: _Toc383614955][bookmark: _Toc383691960][bookmark: _Toc396809378][bookmark: _Toc456099841][bookmark: _Toc469931065]Member - Elevation on Plans

Members shall be located relative to the finished floor or other designated elevation.  Dimension shown in brackets applies to location of top of member.  When the dimension is applied to angles, it indicates location of back of angle.

		[image: structural steel presentation- MEMBER EL wmf]





[bookmark: _Toc276987891][bookmark: _Toc307911358][bookmark: _Toc307911476][bookmark: _Toc383610745][bookmark: _Toc383612703][bookmark: _Toc383614956][bookmark: _Toc383691961][bookmark: _Toc396809379][bookmark: _Toc456099842][bookmark: _Toc469931066]Loading and Forces

Loading information for floors, stairs, etc. are in the general notes or specifications.  Any variance of loading must be noted in the area applicable.  Forces are noted on member when they exceed allowances of standard connections.  (This informs the fabricator that connections must be designed to suit).

		[image: structural steel presentation-LOAD FORCE]





[bookmark: _Toc276987892][bookmark: _Toc307911359][bookmark: _Toc307911477][bookmark: _Toc383610746][bookmark: _Toc383612704][bookmark: _Toc383614957][bookmark: _Toc383691962][bookmark: _Toc396809380][bookmark: _Toc456099843][bookmark: _Toc469931067]Curbs and Guardrails

The extent of curbs and guardrails is indicated on floor plans by symbolic lines.

		[image: structural steel presentation-CURB]

		CURB ONLY

CURB & GUARDRAIL





[bookmark: _Toc22979216][bookmark: _Toc276987901][bookmark: _Toc307911379][bookmark: _Toc307911486][bookmark: _Toc383610766][bookmark: _Toc383612713][bookmark: _Toc383614966][bookmark: _Toc383691971][bookmark: _Toc396809389][bookmark: _Ref402263636][bookmark: _Toc456099862][bookmark: _Ref456865769][bookmark: _Toc469931068][bookmark: _Toc402261631][bookmark: _Toc456099844]Geotechnical, Environmental and Survey Discipline

[bookmark: _Toc276987902][bookmark: _Toc307911380][bookmark: _Toc307911487][bookmark: _Toc383610767][bookmark: _Toc383612714][bookmark: _Toc383614967][bookmark: _Toc383691972][bookmark: _Toc396809390][bookmark: _Toc456099863][bookmark: _Toc469931069]Drawing Titles

[bookmark: _Toc307911381][bookmark: _Toc383610768][bookmark: _Toc456099864]Geotechnical and Hydraulic

The drawing title is composed by the joint effort of the Draftsperson and the respective Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will enable future key word searches and, as appropriate, follow these line descriptions:

		Line 1

		Building, Structure or Area



		Line 2

		Specific part of Building, Structure, Area or Feature



		Line 3

		Type of Drawing



		Line 4

		Plan(s) or Section(s) or Detail(s)





Example:

		[image: ]





Further examples of drawing titles can be obtained from the electronic document management system (i.e. AS7).

[bookmark: _Toc276987903][bookmark: _Toc307911382][bookmark: _Toc307911488][bookmark: _Toc383610769][bookmark: _Toc383612715][bookmark: _Toc383614968][bookmark: _Toc383691973][bookmark: _Toc396809391][bookmark: _Toc456099865][bookmark: _Toc469931070]Drawing Scales

The following is typical of scales used:

		Type of Drawing

		Metric

		Imperial



		Site:

		



		Site Plans, Roads, Railway

		1:1000;	1:2000; 1:5000

		1”=100’, 200’,400’



		Rough Grading

		1:2000

		1”=200’



		Yard Drainage

		1:200; 1:1000

		1/16”=1’-0”, 1”=100’



		Excavation

		1:100; 1:200; 1:500

		1/8”, 1/16”=1’0”; 1”=20’, 50’,60’





In special cases, it may be necessary to use other scales as agreed upon by the Draftsperson and Engineer.

		1:20

		1:50

		1:100

		1:200



		1:500

		1:1 000

		1:2 000

		1:5 000



		1:100 000

		1:500 000

		1:100 000

		1:500 000





[bookmark: _Toc276987904][bookmark: _Toc307911383][bookmark: _Toc307911489][bookmark: _Toc383610770][bookmark: _Toc383612716][bookmark: _Toc383614969][bookmark: _Toc383691974][bookmark: _Toc396809392][bookmark: _Toc456099866][bookmark: _Toc469931071]Symbols

The symbols are divided into the following (see Section 4.2 Geotechnical, Environmental and Survey Discipline):

General Items.

Survey Discipline.

Legal Items.

Landscaping, Mapping, Railway, Roads, Drainage, Waterways.

Instrumentation.

Geotechnical Explanatory Sheet.

[bookmark: _Toc276987905][bookmark: _Toc307911384][bookmark: _Toc307911490][bookmark: _Toc383610771][bookmark: _Toc383612717][bookmark: _Toc383614970][bookmark: _Toc383691975][bookmark: _Toc396809393][bookmark: _Toc456099867][bookmark: _Toc469931072]Dimensioning

No specific requirements, see Section 3.3.9.1 Dimensioning Principles.

[bookmark: _Toc276987906][bookmark: _Toc307911385][bookmark: _Toc307911491][bookmark: _Toc383610772][bookmark: _Toc383612718][bookmark: _Toc383614971][bookmark: _Toc383691976][bookmark: _Toc396809394][bookmark: _Toc456099868][bookmark: _Toc469931073]Drawing Presentation Format

No specific requirements, see Section 4.1.5 Drawing Presentation Format.

[bookmark: _Toc469931074]Electrical Discipline

[bookmark: _Toc276987894][bookmark: _Toc307911361][bookmark: _Toc307911479][bookmark: _Toc383610748][bookmark: _Toc383612706][bookmark: _Toc383614959][bookmark: _Toc383691964][bookmark: _Toc396809382][bookmark: _Toc398034984][bookmark: _Toc402261632][bookmark: _Toc456099845][bookmark: _Toc469931075]Drawing Titles

The drawing title is composed by the joint effort of the Draftsperson and the respective Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will enable future key word searches and contain, as appropriate, the following:

Area or system

Location, views or type of protection

Type of drawing.

An example of a drawing title, including system identification is shown below:

		[image: ]





Further examples of drawing titles can be obtained from the electronic document management system, i.e. AS7.

[bookmark: _Toc276987895][bookmark: _Toc307911362][bookmark: _Toc307911480][bookmark: _Toc383610749][bookmark: _Toc383612707][bookmark: _Toc383614960][bookmark: _Toc383691965][bookmark: _Toc396809383][bookmark: _Toc398034985][bookmark: _Toc402261633][bookmark: _Toc456099846][bookmark: _Toc469931076]Drawing Classification Code

Classification code, in OPG, is used primarily to identify a class of electrical drawings.

Refer to pdf attachment Word file named Drawing Classification Code Chart for descriptions and examples related to the descriptive titles commonly found on OPG drawings.  For example, a drawing marked Class 36 would be an electrical arrangement on Lighting and Heating.

Sub Class Designation may be used to identify any area of a project or a specific group of drawings within a classification.  An example of Sub Class Designation is shown below.

		SUB CLASS DESIGNATIONS



		

		1 Area only

if desired 

		North or East Area

		South or West Area



		500 kV

		A

		F

		K



		230 kV

		B

		G

		L



		115 kV

		C

		H

		M



		 46 kV

		D

		I

		N



		27.6 kV & BELOW

		D

		J

		O





[bookmark: _Toc276987896][bookmark: _Toc307911363][bookmark: _Toc307911481][bookmark: _Toc383610750][bookmark: _Toc383612708][bookmark: _Toc383614961][bookmark: _Toc383691966][bookmark: _Toc396809384][bookmark: _Toc398034986][bookmark: _Toc402261634][bookmark: _Toc456099847][bookmark: _Toc469931077]Drawing Scales

[bookmark: _Toc307911364][bookmark: _Toc383610751][bookmark: _Toc398034987][bookmark: _Toc402261635][bookmark: _Toc456099848]Selection of Drawing Scale

The following is typical of scales used:

		Type of Drawing

		Scales



		

		Metric

		Imperial



		Receptacles

		1:100

		1/8”=1’-0”



		Lighting

		1:100;  1:200;  1:1000

		1/4”,3/16”=1’-0”; 1”=20’, 60’



		Grounding

		Powerhouse

		1:50;  1:100;  1:200

		3/16”,1/8”,3/32”,1/16”=1’-0”



		

		Switchyard

		1:100;  1:200;  1:500

		1”=10’, 20’, 30’



		Switchyard Arrangement

		1:50;  1:100;  1:200

		1/4”,3/16”,1/8”,1/16”=1’-0” & 1”=20’



		Switchyard Conduit

		1:100;  1:200;  1:500

		1/8”,1/16”=1’-0”; 1”=30’



		General Location Plan

		1:200;  1:500

		1”=20’ 30’ 40’, 50’



		Cable Pans/Trays

		1:50;  1:100

		1/4”,3/16”,1/8”=1’-0”



		Powerhouse Conduit

		1:50;  1:100

		1/4”,3/16”,1/8”=1’-0”



		Bus Duct

		1:50;  1:100

		1/4”,3/16”,1/8”=1’-0”



		Switchgear

		1:50;  1:100

		1/4”,3/16”,1/8”=1’-0”



		Communications

		1:200

		1/16”=1’0”



		Building Services

		1:100

		1/8”=1’-0”



		Spec Drawing

		1:50;  1:100

		1/4”,3/16”,1/8”=1’-0”



		Panel Arrangement

		1:3;  1:5

		2”=1’-0”





The drawing scale for each assignment shall be determined and selected by the Draftsperson in consultation with the Engineer.  He/she shall also select the scale for enlarged views, which will be at least twice the main view.

[bookmark: _Toc307911365][bookmark: _Toc383610752][bookmark: _Toc398034988][bookmark: _Toc402261636][bookmark: _Toc456099849]Instrumentation and Control Drawings

The following is typical of scales used:

		Type of Drawing

		Scales



		

		Metric

		Imperial



		Instrumentation and Control

		1:1;  1:5;  1:10;  1:20; 1:50;  1:100;  1:200; 1:500; 1:1000; 1:2000

		3”, 2”, 1-1/2”, 1”, 3/4", 1/2”, 1/4”, 1/8”, 1/16”=1’–0” and full scale





[bookmark: _Toc276987897][bookmark: _Toc307911366][bookmark: _Toc307911482][bookmark: _Toc383610753][bookmark: _Toc383612709][bookmark: _Toc383614962][bookmark: _Toc383691967][bookmark: _Toc396809385][bookmark: _Toc398034989][bookmark: _Toc402261637][bookmark: _Toc456099850][bookmark: _Toc469931078]Electrical Drafting Symbols

The Electrical drafting symbols are divided into the following:

1. Electrical Diagram Symbols - Derived from IEEE-200-1975, latest edition with some adaptation or additions as used in OPG RGPM Engineering.

1. Electrical Arrangements Symbols - Adaptations as used in the Electrical disciplines, which produce arrangement drawings.

1. Lighting and Building Services - Symbols are derived from CSA Z99 latest edition with some adaptation or additions as used in OPG RGPM Engineering.

[bookmark: _Toc276987898][bookmark: _Toc307911367][bookmark: _Toc307911483][bookmark: _Toc383610754][bookmark: _Toc383612710][bookmark: _Toc383614963][bookmark: _Toc383691968][bookmark: _Toc396809386][bookmark: _Toc398034990][bookmark: _Toc402261638][bookmark: _Toc456099851][bookmark: _Toc469931079]Dimensioning

No specific discipline requirements (see Section 3.3.9.1 Dimensioning Principles).

[bookmark: _Toc276987899][bookmark: _Toc307911368][bookmark: _Toc307911484][bookmark: _Toc383610755][bookmark: _Toc383612711][bookmark: _Toc383614964][bookmark: _Toc383691969][bookmark: _Toc396809387][bookmark: _Toc398034991][bookmark: _Toc402261639][bookmark: _Toc456099852][bookmark: _Toc469931080]Drawing Presentation Format

[bookmark: _Toc307911369][bookmark: _Toc383610756][bookmark: _Toc398034992][bookmark: _Toc402261640][bookmark: _Toc456099853]General Practices

1. FUNCTIONAL DRAFTING will be used to the fullest extent economically possible.  See Section 3.1.2 Functional Drafting.

1. DRAWING SIZE - In general, the use of B1 drawing sheets, (i.e. 5), should not be used.

1. PRESET FORMS of various types are developed on each project and are applicable to that project only.

CONSOLIDATED CABLE, BOX LISTS AND BUBBLE NUMBERS

Computer Process - At the present time, no databases exist for the above.  The process will be defined when the databases have been developed and populated with the existing data.

Manual Process - The Draftsperson prepares the lists as per instructions for the specific project on standard, electronic or manual forms.  For existing plants, the lists are continued in the established pattern.

[bookmark: _Toc276987900][bookmark: _Ref277234907][bookmark: _Toc307911370][bookmark: _Toc307911485][bookmark: _Toc383610757][bookmark: _Toc383612712][bookmark: _Toc383614965][bookmark: _Toc383691970][bookmark: _Toc396809388][bookmark: _Toc398034993][bookmark: _Toc402261641][bookmark: _Toc456099854][bookmark: _Toc469931081]Equipment Identification Codes

[bookmark: _Toc307911371][bookmark: _Toc383610758][bookmark: _Toc398034994][bookmark: _Toc402261642][bookmark: _Toc456099855]General

Where codes are supplied as part of an assignment, the Draftsperson must not change the markings without the consent of the designer concerned.  When difficulty is encountered in assembling a code marking, the Engineer is to be consulted.  Repetitive situations, where no code is available, should be brought to the Engineer’s attention.  An additional code number must not be created by other than the originating group.  If a number is missing, it should be requested through normal coordination channels.

The Draftsperson will ensure all code markings on a drawing are checked prior to issue.  Additions or corrections to the code lists in this subject should be requested promptly.  Use of drawing legends shall be minimized and the Engineer is to be consulted when unavoidable.

This section contains or makes reference to the code systems, which the Draftsperson encounters in normal work assignments.  Each list indicates the primary type of drafting work, which utilizes the codes.  There may be other types of drawings or tabulations to which the data is transcribed from the primary source.

Coding consists of:

Unit number.

System name.

Device code and serial number.

[bookmark: _Toc307911372][bookmark: _Toc383610759][bookmark: _Toc398034995][bookmark: _Toc402261643][bookmark: _Toc456099856]Electrical Device Functions

Reference - IEEE 37.2.

[bookmark: _Toc307911373][bookmark: _Toc383610760][bookmark: _Toc398034996][bookmark: _Toc402261644][bookmark: _Toc456099857]Purpose of Device Function Number

A device function number, with appropriate suffix letter or letters where necessary, is used to identify the function of each device in all types of partial automatic and automatic, and in many types of manual switchgear.  These numbers are to be used in elementary and connection wiring diagrams, instruction books, publications and specifications.  In addition, for automatic switchgear, the number may be placed on or adjacent to each device in the assembled equipment so that the device may be readily identified.

Numbers from 95 to 99 should be assigned only for those functions in specific cases where none of the assigned standard device function numbers are applicable.  Numbers which are ‘reserved for future application’ should not be used.

Refer to pdf attachment Word file named Standard Device Function Numbers, each with its corresponding function name and the general description of each function.

[bookmark: _Toc307911375][bookmark: _Toc383610762][bookmark: _Toc398034998][bookmark: _Toc402261646][bookmark: _Toc456099859]Supervisory Control and Indication

Refer to IEEE - Standard C37.2, latest edition.

[bookmark: _Ref21933906][bookmark: _Toc307911376][bookmark: _Toc383610763][bookmark: _Toc398034999][bookmark: _Toc402261647][bookmark: _Toc456099860]Suffix Letters

Refer also to IEEE - Standard C37.2, latest edition.

Suffix letters may be used with device function numbers.  They should be used only when they accomplish a useful purpose.

For example, when all of the devices in the equipment are associated with only one kind of apparatus, (such as a feeder, motor or generator), in order to retain maximum simplicity in device function identification, it is common practice not to add the respective suffix letter F, M or G to any of the device function numbers.

In order to prevent any possible conflict or confusion, each suffix should have only one meaning for individual equipment.  Each suffix should not consist of more than two letters in order to keep the complete function designation as short and simple as possible.

The meaning of each suffix used with a device function number should be designated in the following manner on the necessary drawings or publications applying to the equipment:

		TC

		Trip Coil



		V

		Voltage



		X

		Auxiliary Relay





In cases where the same suffix has different meaning in the same equipment, the complete device function number with its suffix letter or letters should be listed in the legend as follows:

		63 V

		Vacuum Relay



		70 R

		Raising Relay for Device 70



		90 V

		Voltage Regulator





[bookmark: _Toc307911377][bookmark: _Toc383610764]Colour Code for Relay Blocking Switches

		Blocking Switch Features

		Colour



		Standard Switch

		*red

		4210



		Auto-reclosing blocking

(blocks the special instantaneous relay used with auto-reclosing)

		orange

		4260



		Master trip blocking

		green

		4230



		Master trip close blocking

		yellow

		4220



		Gas relay blocking

		blue

		4250



		Remote trip blocking

		purple

		4510



		Annunciator blocking

		white

		4000



		Pilot wire relay

		black

		4160



		

		with red top

		4210



		Blocking switching on alternate relays, which are used only when pilot wire relays are out of service

		black

		4160





*Colour of handles on standard switches.

Application Notes:

1. The required colour of blocking switch handles will be indicated on the panel CWD, EWD and Panel Arrangement drawings.

1. The B/M will show all switches in the colour as purchased, (normally standard red).

1. By instruction or specification any further painting of the handles should be done at the time of panel assembly.  This includes the supply of paint.

[bookmark: _Toc307911378][bookmark: _Toc383610765][bookmark: _Toc398035000][bookmark: _Toc402261648][bookmark: _Toc456099861]Instrumentation Standards-Instrument Designation Code

Application Notes:

System Flow Diagrams, Control Logic Diagrams and Electrical Schematic (1-Line) Diagram and EWD show the origination of most code numbers for drafting work.

[bookmark: _Toc22979217][bookmark: _Toc276987907][bookmark: _Toc307911386][bookmark: _Toc307911492][bookmark: _Toc383610773][bookmark: _Toc383612719][bookmark: _Toc383614972][bookmark: _Toc383691977][bookmark: _Toc396809395][bookmark: _Ref402263982][bookmark: _Toc456099869][bookmark: _Ref456865911][bookmark: _Ref456865918][bookmark: _Toc469931082]Mechanical Discipline

[bookmark: _Toc276987908][bookmark: _Toc307911387][bookmark: _Toc307911493][bookmark: _Toc383610774][bookmark: _Toc383612720][bookmark: _Toc383614973][bookmark: _Toc383691978][bookmark: _Toc396809396][bookmark: _Toc456099870][bookmark: _Toc469931083]Drawing Titles

The drawing title is composed by the joint effort of the Draftsperson and the respective Engineer.  The title must clearly indicate the content of the drawing, utilizing words that will enable future key word searches and as appropriate, contain the following:

Name of building, structure or feature.

Specific system or part of building, structure or feature.

Plan or section elevations; drawing identity.

Type of drawing (plant arrangement, flow diagram, etc.).

Example:

		[image: ]





Further examples of drawing titles can be obtained from the electronic document management system (i.e. AS7), searching under 'Drawings', and entering the name or part of the name of the drawing as a keyword.

[bookmark: _Toc276987909][bookmark: _Toc307911388][bookmark: _Toc307911494][bookmark: _Toc383610775][bookmark: _Toc383612721][bookmark: _Toc383614974][bookmark: _Toc383691979][bookmark: _Toc396809397][bookmark: _Toc456099871][bookmark: _Toc469931084]Drawing Scales

[bookmark: _Toc307911389][bookmark: _Toc383610776][bookmark: _Toc456099872]Typical Scales Used:

		Type of Drawing

		Metric

		Imperial



		Plant Arrangement

		1:50; 1:25

		1/4" = 1’-0”



		Equipment Location

		1:100

		1/8”, 3/32” = 1’-0”



		Substructure Piping

		1:100

		1/8” = 1’-0”



		Yard Piping

		1:100

		1/8”, 1/16” = 1’-0”



		Yard Piping Key Plans

		1:100; 1:1000; 1:2000

		1’ = 50’, 60’, 200’



		System Drawings

		1:10; 1:20; 1:50; 1:100

		1/2", 3/8”, 1/4", 3/16”, 1/8”, 3/32” = 1’-0”



		Specification Drawings

		1:10; 1:20; 1:50; 1:100

		1’, ¾”, ½”, 3/8”, ¼” = 1’-0”



		Ventilation

		1:50, 1:100

		¼”, 1/8” = 1’-0”





The scale for the main view of the drawing shall be established by the Draftsperson.  The scale for enlarged views shall be at least twice the size of the main view.  The actual scale shall be decided by the Draftsperson concerned.

[bookmark: _Toc276987910][bookmark: _Toc307911390][bookmark: _Toc307911495][bookmark: _Toc383610777][bookmark: _Toc383612722][bookmark: _Toc383614975][bookmark: _Toc383691980][bookmark: _Toc396809398][bookmark: _Toc456099873][bookmark: _Toc469931085]Symbols

The Mechanical drafting symbols are divided into the following (See Section 4.4 Mechanical Discipline):

Air Conditioning, Heating and Ventilation.

Flow Diagrams.

Power Equipment.

Machining.

Piping.

Plumbing.

Valves.

Welding.

Instrumentation and Control.

[bookmark: _Toc276987911][bookmark: _Toc307911391][bookmark: _Toc307911496][bookmark: _Toc383610778][bookmark: _Toc383612723][bookmark: _Toc383614976][bookmark: _Toc383691981][bookmark: _Toc396809399][bookmark: _Toc456099874][bookmark: _Toc469931086]Dimensioning

The following are to be considered when dimensioning Mechanical drawings:

[bookmark: _Toc307911392][bookmark: _Toc383610779][bookmark: _Toc456099875]Piping

1. Dimensioning shall be centre line to centre line.  In some cases the bottom of the inside pipe elevation is given.

		[image: ]





Dimensions shall enable field fabrication, site location and installation.

Pipe supports and hangers shall be dimensioned to building steel or floors.

		[image: ]





Standard fittings, flanges, etc., are dimensioned for accumulative length, as shown below.  For rubber lined systems see Item 15 below.

		[image: ]





The elevation of pipe in substructure shall be to the centre line of the pipe.

All vertical and horizontal location dimensions shall be to the centre line of the pipe.

All gasket dimensions shall be included in dimensioning by extending extension lines, and using the open arrow head:

		[image: ]





Normally, tolerances will not be included in a piping system.

Dimensions shall be above the dimension lines and conform to Section 3.3.10 Lettering.
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Floor elevations will be expressed in the following manner:
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Pipe centre lines will be expressed in the following manner:
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Coordinate dimensions on yard drawings will be expressed in metres.

Field run pipe shall be adequately dimensioned to permit field installation.  Changes in direction and elevation must be clearly indicated and overall length of the piping shown.  All terminal points must be defined and dimensioned.

When dual dimensioning is used on main steam (MS) and hot reheat steam (HRS), or other steam system, the hot dimension (H), shall be shown on top of the dimension line, or to the left.  The fabricating dimension (F) shall be shown under the extension line, or to the right.
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Rubber lined piping shall be dimensioned centre line to centre line and each length between flanges, and fittings.

The figure below illustrates dimensioning of isometric drawings and certain general mechanical dimensioning practices.
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1. Plan views are dimensioned from grid lines to centreline of ducts.

1. Where grid lines are likely to be concealed by walls, etc. prior to duct installation, dimensioning shall be to walls or other visible datum points.

1. Ducts are dimensioned to sheet metal.

1. Ducts, grilles, diffusers, dampers, etc. shall be dimensioned in millimetres.

1. In sections and elevations, dimensions are to the bottom of duct.

1. Use a centreline dimension when connecting ductwork to equipment, i.e. fan inlet.
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1. Plan views are dimensioned to centreline.

1. Sections and elevations are dimensioned to centreline where necessary or if desirable.

1. Each component in a built-up equipment unit shall be dimensioned.
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Types of drawings prepared:

1. Flow diagrams.

1. System Drawings.

1. Plant Arrangement Drawings.

1. Equipment Location Drawings.

1. Yard Piping.

1. Isometric Drawings.

1. 3-D Drawings.
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A drawing showing diagrammatically design decisions made to effect the orthographic presentation of a system.  The principles to be followed are:

1. Use an A1 drawing sheet.

1. Use a medium line weight for pipe headers, both principal and secondary.

1. Use a thin line weight for equipment and instrument symbols.

1. Use symbols where possible to draw an object.

1. Check the symbol section of this document to make sure you represent an object correctly.

1. Lines intersecting another but not joining should cross over by using a small semi-circle.

1. Leave adequate space for line and valve numbering, dimensioning, notes and reference remarks.

1. Keep clear of borderlines on the drawing sheet and do not draw into the right hand column above the titleblock.
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These are drawings portraying the route of a pipe system such that the piping can be fabricated, hung and erected in the field.  The principles to be followed are:

1. The drawing shall contain all necessary information for instrument, valve, and support locations.  Bills of Material or item lists may be shown on the drawing where possible, or separately as a drawing sheet.

1. Due care must be taken to choose a route both economical and practical, permitting good access and withdrawal space around equipment, allowing for expansion or contraction when necessary and supported where possible from existing floor or steel and conforming to safe standards.

1. Use an A1 drawing sheet.

1. Supports are detailed on separate A4 sheets or detailed on the same drawing or new drawing.

1. For orthographic drawing, choose views that will give maximum clarity.

1. For an orthographic drawing containing several views, start plan on upper left-hand side of sheet.

1. Make the system stand out by heavier delineation from background delineation.

1. Piping systems will be drawn single line for all pipes under 8.5 mm.  A double line or heavier line will be used for all larger pipe sizes.

1. Show hanger locations.  On orthographic drawing this is normally shown in the plan view.

1. Don't repeat dimensions unnecessarily.

1. When a pipe system has slopes in horizontal parts of the system, use the word FALL over an arrow to indicate direction.

1. For isometric drawings, horizontal and vertical lines should, where possible, be proportionate to each other.

1. Dimensions not critical to the system piping but used to locate equipment or building steel shall have the abbreviation REF after the dimension.

1. Dimensions should always be taken to centre line of the pipe when locating to some fixed object.

1. When drawing field run pipe, dimensioning shall be kept to a minimum and shall only refer to elevations and relative location to building columns, or equipment.

1. When listing notes and references in right hand column of the drawing sheet, list references first, writing a brief description followed by the drawing reference numbers.
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1. Drawing(s) showing the arrangement of equipment, steel work, concrete, brickwork, electrical ducts, ductwork and piping at chosen positions in the plant.

1. One view only will normally be shown on each drawing.

1. Use a ‘B1’ size sheet unless informed otherwise.

1. The location of the view forms a grid - normally ending on column centre lines.  Do not carry over any delineation past the grid lines.

1. The drawing is an accuracy drawing used to determine clearances and interferences.  Therefore, care must be taken to draw to scale.

1. Size limitation of piping to be shown single or double line.

1. Whether or not to show ‘Field Run’ piping to be jointly determined by Draftsperson and coordinating Engineer for the project concerned.

1. Linework shall be of two weights.  Steelwork, equipment, and concrete outlines are to be lighter than piping, cable pans, panels and ductwork.

1. Dimensions shall be kept to a minimum.  Normally only column spacings are dimensioned.

1. Pipelines in plan shall show pipeline designation and the elevation of the pipe.

1. Electrical features normally added to the drawings shall include cable pans, panels, bus ducts and switchgear.

1. Bracing of steel columns shall be shown in plan views by an arrow shaded thus:

		





1. Pipe hangers shall be shown in plan view thus:

		[image: Mechanical presentation-PIPE HANGERS]





1. When listing notes and references in the right hand column of the drawing sheet, list references by first writing a brief description followed by the drawing reference number.
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Equipment location drawing(s) show the location of equipment in the powerhouse and important features, such as stairs, platforms, rooms, openings and isolating phase duct routes.  These drawings are used inter-departmentally to effect decisions.

1. Use A0 sheet size for powerhouse equipment location drawings.

1. One view only will normally be shown on each drawing.

1. All building columns will be shown and identified, the extent and thickness of any enclosures shall be shown.

1. Access or exit openings in the building will be shown.

1. All equipment in nominal outline must be shown and dimensioned in two directions, normally to a fixed point such as building columns.

1. Centre line elevations of pumps, fans, horizontal coolers and heaters must be given.

1. Large openings such as access, ducts, pits, are to be dimensioned.

1. Platform locations are to be shown; their floor elevation and overall dimensions are to be noted.

1. Bracing of steel columns shall be shown in plain view by an arrow  shaded thus:

		





1. All equipment shown shall have the manufacturer’s drawing referenced in the reference column.

1. Withdrawal and laydown areas, required for removal of equipment, shall be noted by broken lines.

1. Future equipment requirements shall be shown by chain dot outline.

1. Stairwells, direction of stairs, ladders to access platforms, will be shown.

1. Grated floors, checker plate floors, will be indicated by the appropriate symbol but indication must be kept to a minimum.

1. Electrical equipment to be shown, such as isolated phase bus, switchgear, cubicles, transformers, motor control centres.
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These are drawings showing the route of all pipe systems exposed and buried that exist in that part of the plant area not contained in a building.  Yard features other than piping are also shown but only in outline.

1. A grid drawing called ‘Key Plans’ will have divided the site and each rectangle in the grid will have been allocated a number.

1. The Key Plans are normally drawn at a 1:1 in model space on an A0 sheet for metric and 1/8”, 1/16”=1’-0” for imperial drawings to be used in paper space.

1. Each area (detail) drawing shall be drawn on an A1 sheet.

1. All major views are plan views, blow ups and details of critical areas within the grid are permitted.

1. Only details applying to the particular grid shall be shown.

1. If a detail cannot be shown clearly without interfering with the presentation of the rest of the drawing, a separate detail drawing may be drawn by adding a sheet to the drawing.

1. Do not carry, beyond the grid lines, any structure, road, pipe system or other feature, except reference marks, dimensions and notes.

1. All roads, ditches, yard drainage, railways, fences, to be drawn accurately.  These drawings are to be checked for clearance as well as detail.

1. All electrical buried ducts must be shown.

1. Use medium weight lines to represent piping, all other line weight must be thin.

1. Use single line for all piping.

1. Headers travelling the same route but representing a different system should be grouped together where possible.

1. Normally terminate all piping 1500 mm from a building.

1. The depth of cover for all water systems should be a minimum of 1 500 mm unless approved otherwise by the Engineer.

1. Elevations of piping will normally be to the pipe centre line.

1. The full pipe designation code and colour should be shown for each pipe line.

1. Keep dimensioning to a minimum; all locations of pipe should be by ordinates.

1. When listing notes and references in the right hand column of the drawing sheet, list references first, writing a brief description followed by the drawing reference number.
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1. Isometric drawings shall be used for efficiency to portray piping details, pump and tank connections, etc.  Line work shall be done with appropriate piping designations.

1. On working drawings, all equipment is designated by abbreviation from station equipment device code.  The abbreviation and equipment number appears on the drawings as shown below.  Designations for valves, strainers, etc. are done in a like manner.
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Flow Diagrams - The same form of enclosure as above is used for equipment coding on flow diagrams.  An exception is motors, in which case a circle is used.  Abbreviations are taken from instrumentation device code.  A circular enclosure with the appropriate abbreviation is used for all instrumentation coding.
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ENG-MAN-015 Contractor-Submitted Drawing Requirements.

ENG-PRC-051 Drawing Management and Services.

ENG-STD-003 Units of Measurement for Imperial - Unit Sites.

OPG STD6-C-H-01140-1120 Design and Construction Branch, Instrumentation and Control, Design Standards Manual.

IEEE Standard 315-1975 Graphic Symbols for Electrical and Electronics Diagrams (Including Reference Designation Letters).

CAN/CSA-B78.2-M91 (R2002) - Dimensioning and Tolerancing of Mechanical Drawings.

The Standards of the American National Standards Association (ANSI).

ANSI C37.2 - 2008 - Electrical Power System Device Function Numbers, Acronyms and Contact Designations.

The Standards of the Canadian Institute of Steel Construction (CISC).

Handbook of Steel Construction (Metric Structural Steel Design Data).

The Land Survey Act.
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Workflow Information

I

lator: MCANANAMA Lesle -ENGETECHSERVDocum ent: ENG-STD-004 Draving Presentation

Standard and Pradices

Started:
Last run: 12/20/2016 2:19 FM

Tasks

12/19/2016 5:25 M Status:  Approved

“The folowing tasks have been assigned to the participants in this workflow. Cick a task to edt t. You can also viewthese tasks i the list Tasks.

Due Date S|

e edTo Tile
TRAVERS Jane - Flease spprove ENG-STD-004 Draving Fresertation Standard and
ENGRTECHSERV Practices | ew

SOHI Robby -ENGSTECHSERV  Please approve ENG-STD-004 Draving Presertation Standard and

Practices | new.

Workflow History

8 Vewworkflow reports
“The following events have occurred in this workflove.

Date Occurr EventType O User D
12/19/2016 525 FM  Workflow MCANANAMA Lesie -
Intiated ENGRTECHSERY

12/19/2016 525 M TaskCreated  MCANANAMA Lesle -

ENGRTECHSERV
12/20/2016 12:50 PM Task TRAVERS Jane -
Conpleted ENGRTECHSERV
12/20/2016 12:50PM  TaskCreated  MCANANAMA Leslie -
ENGRTECHSERV
12/20/2016 219 PM  Task SOHI Robby -
Conpleted ENGRTECHSERV
12/20/2016 219 M Workflow MCANANAMA Leslie -
Conpleted ENGRTECHSERV

ENGDOC Approval vas started. Particpants:
TRAVERS Jane -ENGRTECHSERY, SOHI Robby -
ENGRTECHSERV

Task created for TRAVERS Jane -
ENGRTECHSERV. Due by: None

Task assigned to TRAVERS Jane -ENGETECHSERV
was approved by TRAVERS Jane -
ENGRTECHSERV. Comments:

Task created for SOHI Robby -ENGRTECHSERY.
Due by: None

Task assigned to SOHI Robby -ENGETECHSERV
wias approved by SOHI Robby -ENGETECHSERV.
Comrents:

ENGDOC Approval was corpleted.

Completed  Approved by TRAVERS Jane -
ENGRTECHSERV

Completed  Approved by SOHI Robby -ENGRTECHSERV.

Outcore

Approved by TRAVERS Jane -ENGETECHSERY

Approved by SOHI Robby -ENGETECHSERY

ENGDOC Approval on ENG-STD-004 Draving Presentation
Standard and Practices has successfuly completed. Al
partiapants have completed ther tasks.
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		Chris Alaksa, Northwest Operations
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		Comment
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		[bookmark: _Ref277233328][bookmark: _Ref277234285][bookmark: _Toc307911335][bookmark: _Toc383610722][bookmark: _Ref396905893][bookmark: _Ref396906145][bookmark: _Toc456099819]3.3.9.1 Dimensioning Principles

		This is the phase symbol

Not dia. Symbol

Page 78[image: cid:image001.png@01D0EEF5.C86C3FC0]

		Revised, thanks.









		Reviewer:

		Steve Holowanky, Northwest Operations



		Date:

		Sept. 17/15



		

		Section

		Comment

		Disposition



		1. 

		2.2  Revision of Drawings

		"When revising drawings, existing presentation will continue unless the revisions are so extensive, the preparation of a new drawing to current practices is justified.

The revised AutoCAD drawing file(s) shall include electronic initials and dates in the previous issue blocks.

Existing drawings will continue to be used unless the revisions are so extensive, the preparation of a new drawing is justified.:



Highlights are repeats

		Removed repeated statement, thanks.



		

		2.2.2  Principles of Revision

		(7) "During revision work, the Draftsperson...:

Add "and/or Engineer"

		Revised, thank you.



		

		2.2.4  Obsolete and Superseded Drawings

		Need to clarify the difference between superseding and obsoleting.  There is confusion between meanings.  Discussion needs to happen.

		Definiton is clear, no change.  



		

		2.2.6  Drawing Number Change

		Who uses this?  This can get complicated and create confusion.  We have some instances that the only difference is the size.

		Going forward, drawing number changes should be processed as superseded/superseding drawing revisions to simplify process.



		

		2.3  Drafting Presentation Standard and Pratices Revision Procedure

		We should be meeting.  Especially when NEW and revised procedures are developed...like this one.

		This was discussed at the Sep 18 and 19, 2014 drafting workshop.



		

		3.3.2  Electronic File Naming and Numbering Convention

		Any images that can be embedded shall be.  “Save as” is a housekeeping nightmare, we have the technology to streamline, lets do it.  There are certain instances where we cannot embed (i.e. grayscale images.) then follow this naming and numbering convention.  Lets move forward. Especially considering the headache with hybrid files and new Powersearch.

		Revised, thanks.



		

		Correspondence

		Should this be here or in the engineering drawing management?

		Section deleted.



		

		

		i.e. NF28-D1S-68245-0001-09

Should this be NF28-D1S-68245-0001_V09?

		Section deleted.



		

		3.3.5.11 Generating Unit Coding

		Third block down...use of the term "alternately"



We try not to use alternate as you can have someone searching for G16 and it will not come up in Powersearch as it is not in title.

		This is just a phrase, not a search term.  No change.



		

		3.3.5.12  Standard Drawings

		Who does this PES?  Have not seen one.

		Yes, PES does this.   However, It has not been done in some time.



		

		3.3.8.1  Linework

		"  quality microfilm work."  

Are we not getting away from microfilms:  $$$

		Changed to pdf files, thanks.



		

		3.3.9.1  Dimensioning Principles

		(10) "When dimensions are not to scale, the fact must be indicated."



Dimensions not to scale should be limited to special cases which are case specific.

		Revised, thanks.



		

		4.3.6.1  General Practices

		(2)   DRAWING SIZE - In general, the use of B1 drawing sheets, (i.e. 5), should not be used.

Why not?

		This is a guideline, it's an odd size.  No change.



		

		

		(4)  CONSOLIDATED CABLE, BOX LISTS AND BUBBLE NUMBERS

At NWO Hydro, cable lists & bubble #’a are managed by the P&C Supervisor on a network drive.

		This is the plant operation's local practice.  No change.



		

		4.4.4.1  Piping

		(1)  Dimensioning shall be centre line to centre line.  In some cases the bottom of the inside pipe elevation is given.



Invert.

		It means the same thing. No change.



		

		4.4.7.1  Flow Diagrams

		(1)  Use an A1 drawing sheet.



why is this mentioned here?  I have many piping schematics on A2.

		Just a preference.  No change.



		

		4.4.7.2  System drawings - Orthographic and Isometric

		(3)  Use an A1 Drawing sheet.

Why is this specified?  What if it is a simple system that does not require that amount of space?

		Just a preference.  No change.









		Reviewer:

		Wes O'Connor, E&TS



		Date:

		Oct. 01, 2015



		

		Section

		Comment

		Disposition



		1. 

		2.1.1  Hard Copy

		"...corporate record, i.e. microfilm..."



We are not using microfilms

		Revised to pdf, thanks.



		

		2.3  Drafting Presentation Standard and Practices Revision Procedure

		(1)  The representatives of the Draftsperson(s) in the Plant Group(s) affected by the change.

Plant Group is now operations center.  There are several occurrences of this.

		Revised, thanks.



		

		3.3.2  Electronic File Naming and Numbering Convention

		(last paragraph)

"...separated by underscores."



Cannot use underscores in AS7

		Revised, thanks.



		

		3.3.5.2.  Index Application

		Elements in the Makeup of a Document Identification Code:

Document (paper) size creates a lot of extra work and adds nothing to to the finished product. We should just stop using it all together

		This is a CSA standard.  No change.



		

		3.3.5.8  Typical Makeup of Other Document File Numbers

		These are non drawing documents and should not be part of the drafting standard

NF28-61000P - CCTV Security Camera Specifications

These are non drawing documents and should not be part of the drafting standard

		Section separated into two new sections 2.2.5.8 Bills of Material and 2.2.5.9 Specification.  BOMs and specifications are treated the same as drawings and typically are managed by the drafting/drawing offices.



		

		3.3.5.11  Generating Unit Coding

		First Block

This is not necessary. Common sense tells you that this drawing is not applicable to any generating units.

		This is an example.



		

		

		Fourth Block

There is no value in using common. Just list the units that are represented by the drawing

		There is value in using 'common'.  When one drawing is used for two separate units.



		

		

		This whole page could be removed and life would go on just fine.

		No change.



		

		3.3.8.2  Symbols Used on Drawings

		All of the drawing symbols used should be available to anyone working for opg, in one location . They are not in one place now.

		We'll look into developing a webpage in 2016/2017.



		

		3.3.9.1  Dimensioning Principles

		(5)  Circular dimensions should include one of the following as a suffix to aid clarity of meaning:

		(a)

		DIA

		

		(b)

		

		

		(c)

		R





Use Proper diameter symbol

		Revised, thanks.



		

		3.3.10.1  General

		This would be better shown on a chart like it is displayed on ENG-MAN-015 pg. 16 section 5.4

		Revised, thanks.



		

		3.3.11.1  Principles

		This whole section could say," put bills of material on a drawing border" and give it a drawing number or put it in records and make reference to it from the drawings that it is pertaining to.

		No change. This is applicable when producing drawings for procurement or fabrication.



		

		Appendix - OPG Drawing Number Stamp

		Should read Hydro-Thermal Operations

		Appendix removed from Standard.  It can be found in ENG-PRC-051.










		Reviewer:

		Lawrence Sinnaeve, Northeast Operations

Jawaid Kamran, Northeast Operations

William Ciccone, Timmins, NEO

Mark Jones, Timmins, NEO



		Date:

		October 7, 2015



		

		Section

		Comment

		Disposition



		1. 

		General

		From William Ciccone

There is no section on shop drawings, approving, rejecting or modifying shop dwgs, or how to have them filed.  Do they get assigned an OPG dwg#?  Do they require an OPG titleblock

		This is a standard to produce a drawing.  No change.



		

		

		From Jawaid Kamran?

All drawings are treated same so need for separate section

		No change.



		

		3.1.1 Principles of Drawing Presentation

		From William Ciccone

(9) Drawing Layout

When printed out, this is very difficult to read.  If desired, each example titleblock could be enlarged as a full page horizontal example

		Images rotated.



		

		2.2.1  Conditions for Revision

		From William Ciccone?

Does this include:

Field change notices or site instruction approved by an engineer during construction?

As built Dwgs?

Records Dwgs?

		This is applicable to any type of drawing.



		

		2.2.2  Principles of Revision

		From Jawaid Kamran

(5)

[image: ]

Can we remove "R" because its obvious that its a revision arrow.

		This is a graphical presentation, you can remove the R if it suits you.



		

		

		From William Ciccone

(9)

· Clarification should be provided as to when an engineers seal should appear on a revised dwg (not required for as-builts, required for records dwgs)

· Does a system exist to track field change notes or site instructions

		Please see ENG-PRA-001 Appendix C.



		

		2.2.6  Drawing Number Change

		From Jawaid Kamran

Drawing number change can only be done on REV-00.  Once drawing is revised to next revision, then drawing number change process cannot be done.

		Drawing number changes were not restricted to Rev 00.  Going forward, drawing number changes should be processed as superseded/superseding drawing revisions.



		

		3.3.3.1  Drawings - active Folder

		From William Ciccone

(1) Draftsperson name (LAST NAME - First Name)

Why is the 1st sub-folder the drafterperson's name?  Individuals will come and go but the stations are here to stay.  Would it better to list by station?  What abut dwgs with multiple drafters?

		Multiple draftspersons can be working on a same station project but on two different projects.  It is necessary to identify who is working on what, e.g. when the drawing gets charged out to the individuals, not the project. No change.



		

		

		From Jawaid Kamran

Every drafts person has their own working Active folder in T.drive which is accessible to everyone.  For that reason drafts person's name is on #1.

		Thanks Jawaid.  No change.



		

		3.3.3.3.  Drawings - Transfer Folder

		From William Ciccone

Same comment as above regarding using individuals names as job references.

		See above. 



		

		3.3.5.3  SCI Number System Breakdown

		From William Ciccone

Is HTO now using the simplified SCI system?

		The practice to be used is to be as detailed as possible.  No change.



		

		

		From Jawaid Kamran:

Please specify, Simplified on what level?  System or Sub-System Level?

		See above.



		

		3.3.5.4  Serial Numbers

		From William Ciccone

Serial Numbers - Manufacturer Documents

A definition for Manufacturer Document would be helpful.  Does it mean anything from the manufacturer?  Is it specific to manufactured equipment?  Would a shop dwg be a manufacturer dwg?

		See ENG-MAN-015 for this definition.



		

		3.3.5.6  Revision Numbers

		From Mark Jones

During the project phase, drawing revisions should be alphabetical (A,B,C, etc.) then IFC as Rev 0.  New drawings issued into the system as 'record drawings' and should be entered at the latest IFC up-revision, eg Rev 1.

		Managing the drawings during the construction phase is entirely up to the project management as long as record drawings are registered in the system at Rev 00.



		

		4.1 Civil Discipline 

		From William Ciccone

A section within the civil section dedicated to fabrication dwgs might be beneficial as those types of drawings typically require very detailed drawings.

		A separate section is not required.  No change.



		

		4.1.4  Dimensioning

		From William Ciccone

(8) 

[image: ]

21.996m = 72'2"...using the same numbers to show metric and imperial might lead to confusion

		Revised, thanks.



		

		4.3.7  Equipment Identification codes

		From Mark Jones

Drafting should be issuing the bubble numbers, not production

		This is entirely a local practice.  No change.



		

		4.4.4.1  Piping

		From William Ciccone



(4)  Standard fittings, flanges, etc. are dimensioned for accumulative length, as shown below.  For rubber lined systems, see Item 16 below.



Should this be item 15 or item 16?

		Changed to Item 15, thank you.



		

		4.4.7.5  Yard Piping Drawings

		From Jawaid Kamran

(8)

Aren't we using sheet system to accommodate bigger designs

		Revised, thanks.



		

		Appendix A  ENG-FRM-DFT-001 Request for Drafting Form

		From William Cicccone

Is this the doc to be filled out when we need a dwg complete?  If yes, should the # of Dwgs requested listed here somewhere?  Also, where it says SCI in this table, what if the job requires several dwgs with several different SCIs?

		Appendix A removed from document and can be found on ENGDOC.  Yes, ENG-FRM-001 Request for Drafting Form or equivalent is to be filled out when a drawing is needed.  



		

		

		Under Scope of Work add Records Dwgs

		Added.



		

		

		From Jawaid Kamran

Currently we are using routing sheet as Drafting Request Form which is NOT part of this document.

		Thanks Jawaid.  Drafting form appendices removed from this document.



		

		Appendix B - ENG-FRM-DFT-002 Drawing Routing Sheet

		From William Ciccone



Drawing Routing is a term I am not familiar with and this form is the only time it shows up in the document other than the table of contents.

		Appendix B removed from document and can be found on ENGDOC.  

This is a mechanism and suggestion as to how to route the drawing.  You can use your own local form.



		

		Appendix G - ENG-FRM-DFT-007 - drawing Access/Release Request by External Users

		From William Ciccone



There have been instances where two contractors working on two separate design build jobs required the same drawing be charged out for external use.  Is there or can there be a system developed to control dwgs in this scenario?  May be an FTP shared site where only one contractor could have the dwg open at one time with requirement for them to save their own versions before releasing to the ftp?  Or may be it could be established that one contractor would act as administrator and control dwg changes for all other contractors on a job?

		Appendix G removed from document and can be found on ENGDOC.  

If a proper checkout of a drawing is used through the drawing office, than the drawing office should be addressing this.



		

		Appendix H - Drawing Titleblock and revised column Sign Off

		From William Ciccone

It should be noted somewhere that drawer, checker, designer, reviewer should all be different people.

		Appendix H removed from document.  

Note added to same Appendix image in ENG-PRC-051. Thanks.



		

		Appendix L & M

		Links do not function

		See pdf attachments.









		Reviewer:

		David Freemark, EO

Lou Sebesta, EO



		Date:

		Oct. 01, 2015



		

		Section

		Comment

		Disposition



		1. 

		General

		Wants Appendices numbered numerically rather than alphabetically

		Per our formatting conventions, Appendices are always numbered alphabetically.



		

		2.2.6  Drawing Number Change

		It is my feeling that if a drawing number is changed, the drawing must be superseded by the new drawing number.  A search in AS7 can result in the display of the old drawing as well as the newly numbered drawing.  If a tradesperson has an older copy of the drawing, they may not know that the drawing has been modified if the original drawing number hasn't been identified as superseded.

		Agreed.



		

		3.3.1.1.  Vector Data Files

		"AutoCAD is the approved and supported application software for creating and editing vector data.

AutoCad by Autodesk will be the software used to produce drawings by consultants. I think we should be stipulating the use of autocad rather than suggesting it. We are the customer. We have had several instances where the files have been created with another software and exported as an autocad file. When this is done dimensioning on the drawings often does not convert properly. 3d programs such as solid works export the z coordinate with the file even though it is a two dimensional drawing. The drawing then needs to be “flattened” in autocad and when that is done lines may not be in  proper alignment or connected anymore.

		A Contractors Drawing Package will be created and circulated once this suite of drafting/drawing documents have been completed.



		

		3.3.1.3 Alternative File format for Lists

		The excel spread sheet (.xls) is an alternative file format for creating lists/databases such as cable, valve, etc.

New version of excel is .xlsx

		Revised, thanks.



		

		3.3.3.1 Drawings - Active Folder

		(3)  Request for drafting ID number (Year - request number)

I believe that we should be using project numbers rather than drafting id numbers. If we use project numbers,a search in AS7 will bring all associated materials related to the project together such as the project execution plan, accounting details, project closure notices, etc. It’s an easy way to keep relevant project data linked.

		Added “or Project Number”. 



		

		3.3.3.2  Drawings Completed Folder

		Regarding folder:

Is this folder really necessary. When we are finished working on a drawing we put it into the file transfer folder for uploading to AS7.

		Removed Drawing Completed Folder from the document. With drawings being uploaded on to AS7 server. Step is no longer required.



		

		

		(d)  Request for Drafting ID number (Year - request number)

See note above.

		See above.



		

		

		(2) (c)   Request for Drafting ID number (Year - request number).

See note above.

		See above.



		

		3.3.5.2 Index Application

		P. 26 Elements in the Makeup of a Document Identification Code

Last two digits....revision number rather than version number

		Revised, thanks.



		

		

		Should we not have document source codes for mechanical and civil discipline drawings?

		Not required. Civil and Mechanical drawings fall under 'H' on that page.



		E

		3.3.5.4. Serial Numbers

		"In order to prevent any possibility of duplicating serial numbers, an OPG Hydro-Thermal Record Centre will be responsible for assigning/reserving serial numbers to all engineering participants".

Currently you cannot reserve numbers in AS7-if you attempt to, a new drawing will have to be entered as revision 01 since rev 00 is the reserved number. Only New Horizons can edit this at a cost of $500 per incident apparently. A database outside of AS7 should be created to hold reserved drawing numbers. This database should be accessable to all so that new drawing numbers can be chosen without duplication.

		You can reserve drawings in AS7 by creating an INPROG revision if you want it to display in PowerSearch.

You can also create a document number without a Revision.

And if you reserve the number in C010 (in AS7) it cannot be duplicated by someone else.



		

		3.3.5.11  Generating Unit Coding

		As per Lou Sebesta - does NOT follow thermal convention.

		Added exception statement, thanks. 

“NOTE:  For thermal generating stations, unit coding is different than in Hydro stations.  Please contact the local thermal drawing office for unit coding direction.”



		

		3.3.7 Drawing Scales

		"The proper choice of scales is required for accurate drawing presentation.  This standard shall be considered in all drafting assignments".

All autocad drawing creation will be done at full scale in model space. Drawing scaling will be done in viewports (paperspace).

		Revised, thanks.



		

		3.3.8.2  Symbols Used on drawings

		Most of the symbols, (defined in Appendix M), are included in the OPG Hydro-Thermal AutoCAD menu.

Rather than customize our autocad software which excludes us from Autodesk support, why do we not distribute a library of blocks that people can install on their server. This library could also be supplied to contractors/consultants so that they use our approved symbology.

		Appendix M is now a pdf attachment to the document.  

Arif will provide both options for OPG symbols. Block Symbol Library, Palettes and Menu system. OPG’s Autodesk licenses are controlled and managed by CIO and New Horizons. Both these companies dictates what version of the software we use and when we upgrade.



		

		4.3.4  Electrical Drafting Symbols

		These symbols should be supplied in the block library if the standards are listed as reference.

		The OPG symbols are derived from the standards.



		

		4.4.7.1  Flow Diagrams

		(6)   Lines intersecting another but not joining should cross over by using a small semi-circle.

Should a line break symbol not be used on the horizontal ---/  |  /--- ?

		Both are acceptable.



		

		Appendix A - ENG-FRM-DFT-001

		The drafting streamlining team from OSPG proposed a simpler request for drafting form. (Attached with comment package).  At the very least this form needs to contain the “owner’s engineer” and “project number”.

		Appendix A removed from document and can be found on ENGDOC.  Yes, ENG-FRM-001 Request for Drafting Form or equivalent is to be filled out when a drawing is needed.  

Project Number and OPG Representative (rather than Owner’s Engineer as per Supply Chain directive) have been added.



		

		Appendix B - ENG-FRM-DFT-002

		Owner's Engineer and project number should be added to all the drafting forms.

		Appendix B removed from document and can be found on ENGDOC.  

Project Number and OPG Representative (rather than Owner’s Engineer as per Supply Chain directive) have been added.



		

		Appendix E - ENG-FRM-DFT-005

		Changing a drawing number should not be allowed.  See previous comment regarding the reasons why.

		ENG-FRM-DFT-005 Drawing Number Change is obsolete.  

Removed, thanks.



		

		Appendix K OPG Drawing Number Stamp

		This block needs to contain the OPG ownership caveat.





		Appendix removed from document and can be found in ENG-PRC-051.  

Revised, thanks.
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(6)

Unless specified herein, the writing of metric units and symbols in drafting work will
be in agreement with the requirements stated in the latest revision of ENG-STD-003
Units of Measurements for Imperial Unit Sites.

Dimensioning to hidden lines is to be avoided. A partial cutting view is to be used
instead.

Circular dimensions should include one of the following as a suffix to aid clarity of
meaning:

@] DA (b). CIR

When possible, only one unit should be used for linear measure on a particular
drawing and, where no ambiguity can arise, the symbol for the unit will be
discarded.
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8) If a detail cannot be shown clearly without interfering with the presentation of the
rest of the drawing, a separate detail drawing may be drawn. An A1 sheet shall be
used and the drawing shall have a suffix 'A" after the drawing number.
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