SECTION 18
The Source for Critical Information and Insight™ ELEVENTH EDITION 2008
FACILITY DRAWINGS

18.1 SCOPE.

18.1.1 Purpose. This Section provides a standard for the preparation and interpretation of Facility Drawings. It
applies to drawing types, format and procedure normally associated with the architectural and construction
industry.

18.1.2 Drawing Types. This section covers only those drawing types, format and practices that are either not
included or are purposefully excluded from other sections of this manual.

18.1.3 Facility Drawings Interconnected With Hardware Drawings. The practices recommended in this
SECTION apply primarily to facility drawings that show designs of systems which are or will be interconnected
to hardware. During the interconnected phase, the facility system or systems can be interpreted to be an integral
part of the hardware. Then the facility system configuration may be subject to the same change and control as
required of the hardware.

18.1.4 Preparation Of “ON SITE” Facility Construction Drawings. The general requirements and practices
included are those necessary to prepare drawings required for “ON SITE” facility construction. The additional
requirements necessary for shop detail and “OFF SITE” manufactured equipment are contained in other
sections of this manual.

18.2 APPLICABLE DOCUMENTS. Note: DoD Policy Memo 05-3 “Elimination of Waivers to Cite
Military Specifications and Standards in Solicitation and Contracts” has eliminated the need for
waivers to use MIL-SPECS and MIL-STDS on DoD contracts. (See PREFACE 1, Section 2)

MIL-STD-17/1 Mechanical Symbols (Other Than Aeronautical, Aerospacecraft and Spacecraft Use)
(INACTIVE)

MIL-STD-17/2 Mechanical Symbols For Aeronautical, Aerospacecraft And Spacecraft Use
(INACTIVE)

ASME Y14.100 Engineering Drawing Practices

ANSI Y32.4 Graphic Symbols for Plumbing

(INACTIVE)
IEEE STD 91 Graphic Symbols for Logic Diagrams (X-Ref: ANSI Y32.14)
191A

IEEE STD 315 Graphic Symbols for Electrical & Electronic Diagrams
/315A

IEEE C37.20.1 Standard for Metal-Enclosed Low Voltage Power Circuit Breaker Switchgear
IEEE C37.20.2 Metal-Clad and Station-Type Cubicle Switchgear
IEEE C37.20.3 Metal-Enclosed Interrupter Switchgear

ANSI/IEEE Y32.9 Graphic Symbols for Electrical Wiring and Layout Diagrams Used in Architecture and
Building Construction.
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18.3 DEFINITIONS.
18.3.1 Interconnected Facility Systems Drawings.

18.3.1.1 Diagrammatic Drawing. A diagrammatic drawing delineating features and relationship of items
forming an assembly or system by means of symbols and lines. A diagrammatic drawing is a graphic
explanation of the manner by which an installation, assembly or system (e.g., mechanical, electrical, electronic,
hydraulic, pneumatic) performs its intended function. The following Standards IEEE STD 315/315A, IEEE
C37.20.1, IEEE C37.20.2, IEEE C37.20.3, MIL-STD-17/1, MIL-STD-17/2, ANSI Y32.4 and IEEE Y32.9 provide
directions for use of symbology relative to diagrammatic drawings.

18.3.1.1.1 Schematic Diagram. A schematic or elementary diagram shows, by means of graphical symbols,
the electrical connections and functions of a specific circuit arrangement. A schematic diagram facilitates tracing
the circuit and its functions without regard to the actual physical size, shape, or location of the component
devices or part. (See SECTION 22.)

18.3.1.1.2 Connection Diagram. A connection or wiring diagram shows the electrical connections of an
installation or of its component devices or parts. It may cover internal or external connections, or both, and
contains such detail as is needed to make or trace connections that are involved. A connection diagram usually
shows general physical arrangement of the component devices or parts (See SECTION 22). A connection
diagram may be prepared in the form of a “running (wire) list” (See 18.3.6.2).

18.3.1.1.3 Interconnection Diagram. An interconnection diagram is a form of connection or wiring diagram
which shows only external connections between units, sets, groups, and systems (See SECTION 22).

18.3.1.1.4 Single Line Diagram. A single line or one line diagram shows, by means of single lines and
graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used
therein (See SECTION 22.)

18.3.1.1.5 Logic Diagram. A logic diagram shows, by means of graphic symbols, the sequence and function
of logic circuitry (See SECTION 22). Logic diagrams shall be prepared per requirements of IEEE STD 91 (X-
Ref: ANSI Y32.14).

18.3.1.1.6 Mechanical Schematic Diagram. A mechanical schematic diagram illustrates the operational
sequence or arrangement of mechanical devices. (See SECTION 4.)

18.3.1.1.7 Piping Diagram. A piping (hydraulic, pneumatic, or fluid) diagram depicts the interconnection of
components by piping, tubing or hose; and, when desired, sequential flow of fluids in the system (See SECTION
4). Sufficient detail shall be shown to explain (a) the arrangement of the piping, valves, etc. or (b) operational
sequence. Symbolic line representation may be used to distinguish functions of various parts in accordance with
MIL-STD-17/1. When the objective is to show arrangement, the following characteristics may be shown: routing
of fluids, physical locations and arrangements of components, pipe diameters, types and sizes of fittings, flow,
pressure, volume, etc.
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18.3.2 Hardware. Any separable assembly interconnected to a facility for purpose of test, evaluation or
checkout.

18.3.3 Kit Drawing. (See SECTION 4.)
18.3.4 Plant Equipment Drawings. (See SECTION 4.)

18.3.5 Construction Drawing. A construction drawing delineates the design of buildings, structures, or related
construction, ashore or afloat, individually or in groups, and is normally associated with the architectural-
construction-civil engineering operations. Construction drawings establish all the interrelated elements of an
architectural-civil engineering design, including pertinent services, equipment, utilities, and other engineering
details. Maps, except those accompanying or used in conjunction with construction drawings, sketches,
presentation drawings, perspectives and renderings are not considered to be construction drawings.

18.3.5.1 Erection Drawing. An erection drawing shows procedures and operation sequence for erection or
assembly of individual items or assemblies of items. An erection drawing shall show the location of each part in
the structure, identification markings, types of fastenings required, approximate weight of heavy structural
members, controlling dimensions, and any other information which will contribute to erection of the structure.

18.3.5.2 Plan Drawing. A plan drawing depicts a horizontal projection of a structure showing the layout of the
foundation, floor, deck, roof, or utility system (See FIGURE 1). As applicable, a plan drawing shall show shapes,
sizes and materials of the foundation, its relation to the superstructure and its elevation with reference to a fixed
datum plane, location of walls, partitions, bulkheads, stanchions, companionways, openings, columns, stairs,
shapes and sizes of roofs, parapet walls, drainage, skylights, ventilators, etc. A plan drawing shall specify
materials of construction and shall show the arrangement of structural framing. As applicable, the location of
equipment or furniture may be indicated. Also a plan drawing for services may depict individual layouts for
heating, plumbing, air conditioning, electrical or other utility systems.

18.3.5.3 Plot (Plat) Plan Drawing. A plot (plat) drawing depicts areas on which structures are clearly indicated
with detailed information regarding their relationship to other structures, existing and proposed utilities,
topography, boundary lines, roads, walks, fences, the property lines and locations, contours and profiles,
shrubbery, sewer and water lines, building lines, location of structures to be constructed, existing structures,
finished grades and other pertinent data. (See SECTION 4.)

18.3.5.4 Vicinity Plan Drawing. A vicinity plan drawing (or vicinity map used with construction drawings)
delineates the relationship of a site to features of the surrounding area such as towns, bodies of water, railroads,
highways, etc. (See SECTION 4.)

18.3.6 Special Purpose Drawings. Special purpose drawings are other than end product drawings used to
supplement end product requirements. These kinds of engineering drawings may be required for management
control, logistic purposes, configuration management, manufacturing aids, and other functions unique to a
Government Design Activity.
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18.3.6.1 Book-Form Drawings. A book-form drawing is an assemblage of related data disclosing the
engineering requirements of an item, a family of items, or a system by means of pictorial delineation’s, technical
tabulations or a combination thereof. A book-form drawing is used for special purpose application in which it is
expeditious to provide a document consisting of numerous small sheets suitable for binding into book-form (See
SECTION 4). A book-form drawing shall preferably be prepared on “A” size drawing formats. Other standard
size formats may be used provided the final original document size sheets are reduced to 11-inch height and
can be folded to 8.5 inch width, with resultant legibility maintained. Book-form drawings shall not be prepared to
circumvent the requirements for furnishing the types of drawings normally required for the delineation of an item
or system.

18.3.6.2 Running (Wire) List. A running (wire) list is a book-form drawing consisting of tabular data and
instructions required to establish wiring connections within or between units of an equipment or between
equipment’s, sets, or assemblies of systems. A running (wire) list is a type of interconnection diagram. (See
SECTION 4) Normally, the principal sections of a running (wire) list shall be as follows:

Title sheet.

Revision status of sheets tabulation.

Table of contents.

Referenced documents.

lllustrations. The figures necessary to supplement the tabulations shall be provided.
List of units. Units shall be listed by unit or reference designation and nomenclature.
Summaries of cabling information by units.

@ 0 ao0 oo

18.3.7 Facilities Drawings.

18.3.7.1 “ON SITE” Facility Construction Drawings. Facilities drawings define the design of buildings,
structures, sites, or related construction either individually or in groups. They shall establish all interrelated
elements in engineering features of the design, including pertinent services, equipment, and utilities. The
general requirements and practices are those necessary to prepare the drawings required for “on site” facility
construction. The additional requirements necessary for shop detail and “off site” manufactured equipment are
not included.

18.3.7.2 Facility Drawing Types.

18.3.7.2.1 Civil Drawings. Graphic and symbolic representations of existing and/or planned surface features
of a region showing the necessary construction required to develop a site. Natural and man-made features or
objects (such as hills, valleys, streams, swamps, buildings and structures, power transmission lines, railroads,
etc.), indicating their geometric configuration and physical relationship to other structures and boundary lines,
are shown. Certain important imaginary lines (such as state, community, and property boundaries, zoning
boundaries, building setbacks, coordinate grid system, etc.) are also indicated for record and reference
purposes. Included in the general planning and layout of construction required to develop a site are drawings
depicting structure location, grading, roads and paving, underground piping, yard structures, etc.

DRAWING REQUIREMENTS MANUAL
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18.3.7.2.2 Structural Drawings. Engineering drawings that delineate such items as structural steel framing for
buildings, towers, and other structures and the construction details for bridges, barges, buildings, and many
other facilities components. These drawings establish the basis for the construction of the structural
components of facilities. The delineation of structural drawings, by the use of symbols, dimensions,
specifications, schedules, lists, reference codes, etc., describes the size and placement of beams, reinforcing
steel, concrete, rivets, bolts, plates, welds, columns, etc.

Structural drawings are of three types:

a. Structural concrete.
b. Structural steel.
c. Structural shop drawings.

18.3.7.2.3 Architectural Drawings. The architectural requirements for buildings and other structures,
including magnitude, appearance, interior and exterior materials, location for construction details of walls,
partitions, foundations, floors, roofs, doors, windows, etc., and location and /or details of equipment such as
lockers, shelves, tables, etc. For structures that are basically structural concrete, structural steel, or a
combination of these, the architectural drawings become key or composite drawings. These drawings depict “go
together” of all components, plus all other nonstructural details such as wall and roof materials and application,
stair and handrail details, window and louver installation, suspended or acoustical ceiling details, built-in
counters, cabinets, etc., and all other miscellaneous steel and iron work.

18.3.7.2.4 Mechanical Drawing. The mechanical requirements delineate piping to convey solids, liquids, or
gases, the construction details for mechanical devices and air-conditioning installations, and the construction
details for tanks, fire protection systems, etc. These drawings establish the requirements for construction and/or
planning of interrelated elements of the facility design including pertinent services, equipment, and other
features required to insure the performance of the mechanical equipment. These drawings incorporate
dimensions, symbols, reference to codes, conventions, schedules, diagrams, etc. in describing the size and
routing of pipes, the kind of material to be used, equipment criteria, duct sizes and shapes, amount of flow and
the temperature of material in pipes and ducts, valve types and location, floor and wall penetrations, tank
construction, and other facets of mechanical design.

18.3.7.2.5 Electrical Drawings. Graphic representations of facilities’ electrical design requirements. These
drawings shall be provided when essential for planning, procurement, construction, evaluation, recording, repair,
maintenance, and use of the particular facilities.

18.3.8 Drawing Package/Set. All drawings necessary to define the design of a facility or a system. It must
contain all of those drawings prepared to delineate the work of a single contractor or a subcontractor.

18.3.9 Construction Specifications. Engineering requirements intended for primary use in construction
which give clear, accurate, technical requirements for items, materials, utilities, and services, including the
procedure by which it will be determined that the design requirements of the facility have been met. The
construction specification contains the scope of work: references applicable codes, construction practices, and
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18.3.9 Construction Specifications, (Continued)

installation requirements; recommends guides for materials, certain construction testing, and general design
requirements that can be more adequately described in the specifications than in separate callouts on
numerous drawings.

18.3.9.1 Contents Of The Design Package. The construction specification and the set of drawings comprise
the design package. Duplication of information between drawings and specifications shall be avoided.

18.3.9.2 The Governing Entity. In the case of conflict between the construction drawings and construction
specifications, the specifications govern.

18.4 REVISIONS. (CHANGES)

18.4.1 Methods Of Revision. Revisions shall be made by erasure, crossing out, addition of information, or
redrawing.

18.4.2 Crossing Out. When the crossing-out method is used, a series of parallel lines shall be placed on the
face of the drawing (preferably at 45° angle) in a manner not to obscure the information thus changed. The
superseding data, if any, or reference to its location, shall be placed near the portion crossed out and shall be
indicated by a revision letter.

18.4.3 Revision Locations. To be identified by one of the following methods:

Revision symbols on field of drawing. See FIGURE 18-2

Description in the revision block. See FIGURE 18-2

Revision authorization document referenced on drawing. See FIGURE 18-3
Zone in the revision authorization block. See FIGURE 18-2

Combinations of a, b, ¢ of the above, when required for clarity.

©® oo o

18.4.3.1 [Exception Of Use. When revision symbols are used and many changes are involved in one area
such that separate revision symbols would crowd the drawing, a single revision symbol may be used to identify
the changes provided sufficient supplementary information is included within the referenced revision
authorization document.

18.4.4 Deviation Of Use Of Revision Symbol. Revision symbols shall not be used on book-form drawings,
master art-work or undimensioned drawings, and schematic or wiring diagrams where the use of such symbols
may conflict with other symbols as used on these types of drawings.

18.5 IDENTIFICATION MARKING.

18.5.1 Identification Limited To Facility Drawings. See SECTION 11 for marking and identification of
assemblies, end items, parts and plant equipment.
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18.5.2 Identification Of Functional A Operation On Schematic Diagrams. Systems may be identified for
functional operation by assigning line numbers on schematic diagrams.

a. 4“- 30 - C68 - A
Line Size -|- -‘7 ‘ T— Piping Specification
Line Service Line Number
Site or Location
10

1 - AV
—|_— Piping Specification

—— Line Number

b. 4“- LH - 1C
Line Size -|- T

Line Service

18.5.2.3 Miscellaneous Line Identification Procedures.

18.5.2.3.1 Stub Connections. Stub connections on manifold and headers carry the manifold or header line
number.

18.5.2.3.2 Parallel Suction Lines. Parallel suction lines to two pumps, from common header, may carry the
same line number.

18.5.2.3.3 Parallel Discharge Lines. Parallel discharge lines from two pumps to a common header may carry
the same line number.

18.5.2.3.4 Distribution Headers. Distribution headers retain the same line number through size changes.
Branches off main header are assigned different line numbers than header.

18.5.2.3.5 Changes. When material specification change occurs in a pipeline, a different line number shall be
assigned.

12" -30-C66-A M~ 10" -30-C66-A [—— 8" -30-C66-A .
— — 3

8" -30-C6T-A_ o [~  4"-30-C68-A 4" -30;C69-J V-1
| 7y I

SIZE

SERVICE (FUEL)

SITE OR AREA LOCATION (AREA C)

AND LINE NO.

PIPING | (5"~ 30-C70

SPECIFICATION

EXAMPLE OF SYSTEM IDENTIFICATION
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18.6 DRAWING SCALES.

18.6.1 Types Of Drawing Scales. Use one of the following scale methods for selecting a proper drawing
scale.

18.6.1.1 Fractional Method. The fractional method expresses the ratio of the size of the object as drawn to its
true size in the form of a common fraction.

18.6.1.2 Equation Method. The equation method expresses, the relationship of the size of the object as drawn
to its true dimension in the form of an equation.

18.6.2 Typical Scales. The following typical scales are recommended for various types of drawings.

18.6.2.1 Civil.

Area Plot Plan: 1" = 200’

Grading, Plot Plan, Paving and Utilities Plan: 1" = 20" or 1" = 10’

18.6.2.2 Structural/Architectural.
Buildings and structure: 1/8" or 1/4" = 1’0"
Foundation details: 1/2" or 3/4" = 1’0"
Steel structure details: 3/4" or 1" = 1’0"
18.6.2.3 Mechanical.
Piping: 3/8" = 1’0"
Vessels: Scale to suit sheet size
Plumbing: 1/8" or 1/4" = 1°0"
Isometrics: No Scale
Mechanical Specialties: Full Size 1/1

Enlarged 2/1, 4/1, 10/1
Reduced 1/2, 1/4, 1/10, 1/20 up to 1/100
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18.6.2.4 Electrical.

Wiring Diagram: No Scale
Building and Structures: 1/8, 1/4" or 1/2" = 1’0"

18.6.2.5 Instrumentation.

Wiring Diagrams: No Scale
Building and Structures: 1/8" or 1/4" = 1’0"

18.6.3 BAR SCALES. (Graphs)

18.6.3.1 Use Of Bar Scales. Bar scales (graphs) may be used on all drawings with the exception of
schematics, sketches, wiring diagrams and tabulations, piping and shop drawings.

18.6.3.2 Bar Scale Placement. Place the bar scale a minimum of 2-1/2" to the left of the title block, and 1"
above and parallel to the border line.

18.6.3.3 Use Of More Than One Bar Scale. If more than one scale is used on any drawing, show only the
maximum and minimum scales (bar graphs) used. Indicate other scales at the respective views. See FIGURES
18-4 and 18-5

18.7 DRAWING FORMAT AND SIZES.

18.7.1 Drawing Size and Format. For drawing sizes and format see SECTION 6.

18.7.1.1 Drawing Size. All drawings in bid/construction packages shall use one size (normally “F” size). (See
SECTION 6)

18-7.1.2 Drawing Sheet Number. All drawings in a bid/construction package shall be single sheet and
individually numbered.

18.7.1.3 Index Sheet. The index sheet in a bid/construction package shall list all applicable drawings,
reference drawings, and standard drawings.

18.7.1.4 Sheet Numbering. The package of drawings shall be numbered consecutively by sheet number in
respect to the total bid/construction package.

18.7.1.5 “Reference Only” Drawings. “Reference Only” drawings are not considered as contract drawings
and do not contain a sheet number of the package.

18.7.2 Multiple Engineering Disciplines Involved. When more than one engineering discipline is involved
such as civil, mechanical, electrical, etc., secondary top drawings should be made to show features peculiar to
the discipline. Secondary top drawings and subordinate drawings must show the drawing type in the title.
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18.7.3 Sample Format Blocks.
18.7.3.1 Title Block. (See SECTION 6)
18.7.3.2 Parts List.

18.7.3.2.1 Parts List Preparation. For drawings on shop detail, off-site manufactured equipment, or
fabrication drawings. See SECTION 10.

18.7.3.2.2 Parts List Restriction. Parts lists are not normally used on construction drawings.

18.7.3.3 Reference Drawing Block. This block is for the entry of reference drawing numbers and titles. The
following examples indicate the intended use of this block: See FIGURE 18-6.

a. Package index of all drawings.

b. Floor plan drawings shall reference their related plot plans, steel framing plans and details.

c. Installation drawings shall reference their related civil, structural, or plot plan drawings.

d. Electro/Mechanical Assembly drawings shall reference their related schematic and wiring diagrams.

e. Bay group drawings shall reference their related interconnection diagrams, block diagrams, system
schematics or tabulations.

f. Schematic diagram drawings shall reference their related wiring diagrams, block diagrams or tabulations.
18.7.3.4 Drawing Notes. See SECTION 9.
18.7.3.5 Tabulation Blocks. (Schedules) See FIGURES 18-1 and 18-6.
18.7.3.6 Revision Blocks. (Changes) See FIGURES 18-2 and18-3.

18.7.3.7 Legend Blocks. See FIGURE 18-6.

DRAWING REQUIREMENTS MANUAL
18-10



L-81 NI
ONIMYHO NV'1d

‘d3d1d0830 ONIF9 ONIMVYSHA 40 3dALIHL VLS OL AdVESTIOIN 354930
dHL OL F1F1dINCO ANV AINO TVNOILVINHOSNI 81 ONIMYHA I'1dWVS SIHL

SECTION 18

v

FACILITY DRAWINGS

ELEVENTH EDITION 2008

18-11

The Source for Critical Information and Insight™

™

_az_mzou_

FMMIM_ESE,s?u.!L _ 3T¥IS . _ p— NOLL™D d dY
& LAY NEIS3 0 HOO3EN EHELNEE])
A3Y O Sl 3003 3awa| 331 ¥on3 HSINI3
HOLMAS dOLS ANY Ld7 1S QNOD die= 5
03423H JTET— I71S OWHIHL SRILYIH=H L
Wtwd 0| SHIMFH0 37905 LOH 00 FdA L AMENDIIW- IFISOWHIHLONNOO D=0 1
H an3o .
UL 30 5 THAOH A
n1I002
ON L2wH1ND 3 HbrueA 3IVIS HEY HX]
] nyu 1180007 118 0000 MS
— = = o e _— : -
2140 A [ FEIFT] —— g
mio nar Ly TiN3 v AITHETH
L LCREZ L) ] s IW!\ = o K [
= 150" e il 0 &) T iz a — -  x o
< pgl=== “:ﬂ o ngep| ant™ .E.:ﬂg [LF T _ﬁ L B m mm S
w082 ﬁlb “mn Eu@Fl.uoo« l..uM.ﬂu 9 NIXORT i s S 2
] o ;
= LA [ N .
NV HGAL) SNIENLIN] Y e
L s o= oy LETRINN b
B mAIGEE W_ oy i —=” ..:. =14 N.OE.ON
H & _
T3 ¥Ms 24 o T ‘ M
wd i A i2 R F
[ !
TT P EllmdT 2 serouns MY M| warosm
[TE Qi a ul® - [End ns” | hys w|A® 430 w0
iy oud HE | aBO00z —y r_ QL0 L ¥
e e = e e e e e e T ==
A H 1720 2 000 Ak
= jimd L1 {roo 42 maowim P ’ .
miasz (&l U S W0 WY 000 maI00 ®:300%
bl mu - A 423 Y3 HED vy Nl
R H =28 =
L Felosl] P m N3iany
NTd HID +}EmO000N - Dt WO
200ULLHN T / i “.“Jul.wn_u. e
wry || G| % H ~ 41003 o Saou w00 o
1 WOy 113MS $1ML
R Pl mBIA AI0NY 10D 33S
-
LI = LS HND D
N NI SMMO2 Wbik SHNOD W3 1S 30 IFIdvy 117 0L
L Felu= [ETRS]
15d 08 17 317 434 Q0L SLNM 2% N ISTIODON IIF IHE
»1 ATV SH 3dWWA T MO A
HLIMQ3A KON d 38 TIPHSSLIUNO0 35144108
V-V wIL3IS Eveais IrHOIN » Wﬂ N3O 0T 34107 WO M W H dIN B3 HOIW N |
- X LN ANOD 7 HOW3 O LSLDN IMELNI 47 HS3H 477
F1 Ny ._J,‘lmné.u wr o . -l T 131UN0 SLNN 17 4548
b“ h- ] E® HLwA 317430 OLSLINA SNIN QLI RSD 47 1779
e = Tl IN3 Y3441 G VN WKy W
[ Fll+r] = doC H LA A1 M3 WOIL NI L0 dBTME JL0WI Y
2 38 0L WOOH ASISHN S NI LTLSO WH3 HL ON T I H'S
It L "33 A INSNIBOL DN 30 3A0EY SLONA TV T
BLEESS O NOMA D BA 335 SH IO L
Qau 020 00 DNMO OO 0L dit A AZ 40 NOIFANILNO 2 80 4°5

M5 Hd WYILS ISdOE QN FHER WOOH 4.5 L
MO A3 S¥E 3dAL JENLNIA 380 LSHO FIdvH 17T
BTTLESTON DMd 3 ' A o1
4343 4 SNOILD INMO I di Nd TL¥SH IANO 3 AN
ORI ML AAH A d HIMd 40 STWLIQHO AL
SALON

—ur—r —

DRAWING REQUIREMENTS MANUAL




SECTION 18

ELEVENTH EDITION 2008
FACILITY DRAWINGS

The Source for Critical Information and Insight™

™

'd34914053d ONI38 ONIMVHQA 40 3dAL 3H1L 31VvHISNTT1 OL AHVSS3IO3IN 334930

JdHL Ol 3137dINOD ANV ATNO TVNOILVINHOANI S| ONIMVYHA IT1dINVS SIHL

t _ _ > b % g _ 9 _ 2
anmn| von
by v..vln_ o nnelans qan
_ O e
Ohived 3135 10N OF
ru| wre | eviomen - >
— sypm i _ )
1811 SiMve lm -, 0Ol -ml.w .89 |_
==t ]
P 2 - ﬂﬁ
] “ —«
! L
N | ) —
-3
. @) L
AVE NOOY HSYM
4
. H2IS 13702 _ _
-] <401-.6 s Sl D
3 ©)
LIS
s o
o] |4
| s | .
3 I r
n [
. I°|~Mt " ly
H
T [~ AvoLvHO8 VT wooy
a ATddns |
+* i | NP
& P
. 1 Lo
F.I_!IL_
ALINVIO ¥04 AILVIIDOVXT -e -5/ =
¥DOT8 NOISIATY 40 TZIS TZ-.07 —5 .07
m o NIVHO H0O1d4 d3aav | zv | 98
Yoy s8/t/ .6-.0LSVM | 1v | ‘o

QIADYIIY

24vo

NOUdIHIS3I0 Add

3NOZ

AHOLSIH NOISINGY

ou ...,._n _

REVISION SYMBOL ON FIELD OF DRAWING.

FIGURE 18-2

DRAWING REQUIREMENTS MANUAL

18-12



‘038143830 ONIZE ONIMYHEA 4O 3dAL 3HL LvHLSNTIOL A¥YSSIDIN 334930
3H1L OL 3131dWOD ANV AINO TYNOILYWHOAN! S| ONIMYHA 31dNVS SIHL

SECTION 18

ELEVENTH EDITION 2008
FACILITY DRAWINGS

The Source for Critical Information and Insight™

t z ¢ M y + s _ 9 i
R B )
[ H. .l!"l' ‘".-I‘W"‘
N
N
L )
3
o| e
o
of |«
1R
..M i
' .04€ | i : T
, m
T AMOLYYOB YT nooy
a 1 Alddans “
[N [ S [\
H =
ALIIVTO H0d GILYYTDOVXT Dty e
YOO8 NOISIANY 40 32IS
. X7
YT ¢ | S8/1/6 supz Noa 33s| o [ ua -2-.01 -0-.0f
T4 a v8/9/L 089¥Z_NOJG 335] 8 | 010
Fwa s | ze/ol/s SvE21 NOQV ONI] v | v
03A0MdY unve RNOILLONIS 20 AW INOZ
ABOLSHNOSWRY
- _
: _ g tolal e, v 3 s | 9 | L

™

FIGURE 18-3
18-13

REVISION BLOCK CHANGES.
DRAWING REQUIREMENTS MANUAL




SECTION 18
The Source for Critical Information and Insight™ ELEVENTH EDITION 2008
FACILITY DRAWINGS
10' 0' 20' 40' 60’ 80" 100" 120" 140" 160’
B3 =1"-0" CIT1T—1 [T T T T T 1 N — 1 I
10’ 0’ 10’ 20' 30' 40' 50' 60’ 70' 80’
Yie =1'- 0" 1111 I I I I I I I ]
5 0 5' 10 15 20' 25' 30' 35' 40'
YVe" =1'- 0" T 1T111 I I I I I I I ]
5 0 5' 10 15'
V' =1-0" I T 11 I I ]
1" 0 2' 4' 6' 8 10' 12 14’
3" =1"- 0" I111 I I I I I I I I I I I I I ]
1 0 1 22 3 4 5 6 7 8 9' 10’
1," = 1. 0" 11 I I I I I I I I I ]
1 L] 6" OI 1 L] 2! 3l 4I 5! 6! 7I
3 "=1"-0" 1111 I I I I I I ]
1l 6" ol 1l 2! 3l 4I 5!
1" =1-0" CIT_T_T1T 1 I I I I ]
1I 9" 6" 3" ol 1I 2! 3!
3" =1-0 " (IITITTTITTITTTIT I I ]
1l 9" 6" 3" ol 1l
3"=1-0" T T T T T T T T T 11 ]
1 (1] 0" 1 i1} 2" 3" 4" 5Il 6" 7" 8" 9" 1 0"
6"=1'-0" 111 I I I I I I I I I ¢
1 (1] 1/2II 0" 1 1 1) 2ll 3ll 4ll 5ll
FS I I111T111 I I I I ]
1“ 3/4" 1/2" 1/4“ 0“ 1" 2"
2FS I O I I ]
GRAPHIC SCALE
ARCHITECTURAL TYPE.
FIGURE 18-4

DRAWING REQUIREMENTS MANUAL
18-14



SECTION 18
The Source for Critical Information and Insight™ ELEVENTH EDITION 2008
FACILITY DRAWINGS

10' 5 ) 10' 20' 30 40'

1"=10' I IIITIII1I11 I | I |
25' o) 25' 50 75'

1" =20"' 11 1T 1 I I ]
25' 0) 25' 50 75' 100’ 125'

1" =30 1111 I I I I ]
50' 25' 0} 50' 100’ 150'

1"=40' [T I I I ITT1 I I ]
50 0 50 100’ 150’ 200’

1"=50' ITT_1T 11 I I I ]
50 ) 50 100’ 150’ 200’ 250'

1" =60 I 1111 I | I I ]
100’ 0} 100’ 200’ 300’

1"=80' [IT T ITITITITI1 I I ]
100’ 0) 100’ 200’ 300’ 400'

1" =100' 11111111 I I I ]
200' 0) 200" 400’ 600" 800"

1" =200 111 I I I | ]
500’ (o) 500’ 1000'

1" =300' [ I I I I I I ]
500’ 0) 500’ 1000' 1500’

1"=400 CITT_T T 1 I I ]
500’ 0} 500’ 1000’ 1500 2000’

1"=500" C I I T 11 I I I ]
1000’ o) 1000’ 2000' 3000’ 4000

1" =1000' 111111111 I I I ]

GRAPHIC SCALE
ENGINEERING TYPE.
FIGURE 18-5

DRAWING REQUIREMENTS MANUAL
18-15



SECTION 18

ELEVENTH EDITION 2008
FACILITY DRAWINGS

The Source for Critical Information and Insight™

™

‘d39id0S3d ONIF9 ONIMVHEA 40 IdAL IHL FLIVEHLISNTII OL AYVYSS3OAN 334993d
JH1 OL F13TdINOD ANV ATNO TVYNOILVINHOLNI S| ONIMVYEA FTdINVS SIHL

L _ z g v v _ 9 L 8
P O | [ oawed [ | olos e
o .
T e ST 00) =l
[T T [ [ Tswos]
T SO (uoneoo| Alojepuepy) ydeus Jeg
,.u__ e _ _ ® Moo|g spiL
oo|g puaban
(sebexoed uononisuo) |/’
/PIg UO pasn JON)
1817 sued
%00|g saInpayds _uwum_snm.rl/’
N
N
EEE—— G
N
EE——
sjuawalinbal joeJjuod —
bCN_Q >Q paulwia)ap aq 300|g S9J0N |elsuss) —— "
IIeys $X20i|g JO uoneso] |/’ —
N
———
N
|
S3LON
3o0|g Buimelq aouaiajey |/’
Xo0|g
UOISIAS,
| | \_| | ISIne 9o1j0N Asejaudold
T T | oo = |/'
L z Loz L s | on oma] ¢ b * 9 _ ] _ g

LOCATION OF INFORMATION BLOCKS ON DRAWING

FIGURE 18-6

DRAWING REQUIREMENTS MANUAL

18-16



	Main Screen
	Title Page
	Introduction
	Table of Contents
	Index
	Section 1 Specifications & Standards Data
	Section 2 Drawing/Data Elements & Management
	Section 3 Drafting Practices
	Section 4 Types of Engineering Drawings
	Section 5 Dimension and Tolerances
	Section 6 Engineering Drawing Format
	Section 7 Drawing & Part Number System
	Section 8 Drawing Titles
	Section 9 Drawing Notes
	Section 10 Parts List Preparation
	Section 11 Identification Marking
	Section 12 Thread Representation
	Section 13 Surface Texture
	Section 14 Welding Symbology
	Section 15 Protective Coatings
	Section 16 Casting Drawings
	Section 17 Forgings Drawings
	Section 18 Facility Drawings
	18.1 Scope
	18.2 Applicable Documents
	18.3 Definitions
	18.4 Revisions
	18.5 Identification Marking
	18.6 Drawing Scales
	18.7 Drawing Format and Sizes

	Section 19 Tooling Drawings
	Section 20 Packaging Drawings
	Section 21 Sheet Metal Drawings
	Section 22 Electrical & Electronic Drawings
	Section 23 Drawing Change Procedures
	Section 24 Abbreviations
	Section 25 Definitions
	Section 26 Digital Data Sets and 3D Solid Modeling
	Section M1 International System of Units (SI)
	Section M2 Metric Conversion of Units
	Section M3 Writing SI
	Section M4 Conversion of Drawing - Inch to Metric
	Section M5 Misc. Metric Information
	Section M6 Metric Glossary
	Appendix A1 Past Practices - Manual Drafting Techniques
	Title Page
	Main Screen


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




