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1.0

2.0

3.0

PURPOSE

This document provides mandatory directions for preparation and control of engineering drawings,
developed for Fluor Hanford (FH).

SCOPE
Engineering drawings developed specifically to depict permanent installation of structures, systems,
and components shall comply with the FH drawing format herein described.

Special emphasis is placed on Process Flow Diagrams (PFDs) in Addendum C and Piping and
Instrumentation Diagrams (P&IDs) in Addendum D. Also, see Glossary —Addendum A for

definitions of these drawing types.

Drawings used to provide temporary construction designs are exempt from this instruction, except for
drawings identifying buried items, for example, direct buried electrical lines and potable water lines.

Vendor Information (VI) describing commercially available items and associated data covering such
items as installation, operations and maintenance where the criteria of the itemn is in the engineering
design are also exempt from this standard, except for the requirement to reference the VI file number
assigned by FH for configuration control of engineering VI data. The Statement of Work and
Submittal Register provide the criteria for handling VI data.

CONTROL OF DRAWINGS AND DATA FILES

3.1 CAD Program

Use AutoCAD " Release 2006 or lower versions for preparing all engineering drawings
identified as engineering baseline documentation.

3.2 Control of Master CAD Data Files and Approved Plotted (Original) Drawings
Vendors are responsible for maintaining configuration control of approved engineering drawings
and associated data files to ensure that the Master CAD data file accurately reflects the plotted
and approved engineering drawing. This includes managing and limiting access to approved
drawings (original) and Master CAD data files to ensure safekeeping of the latest approved
revision.

While it is important to maintain in process control of design versions of CAD data files, this
standard does not address requirements or actions of in process design development, which is
the responsibility of the contractor.

33 Final Turnover of Engineering Drawings

All drawings identified for fina! tumover shall be contractor-approved drawings with all

outstanding approved changes incorporated into the drawings prior to FH tumnover. All

identified drawing originals and master CAD files are tuned over to FH before release of

structures, systems, or components for FH use/operation. The following directions apply to all

H-Series Drawing originals submitted to FH.

¢ Convert all drawings developed on CAD programs other than AutoCAD to AutoCAD
*"DWG" format prior to releasing the data files to the Hanford. See Section 3.1 CAD

Program
¢ Generate Final plots from the DWG format. See Section 3.1 CAD Program
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Final tummover, requires both engineering drawing originals and associated Master CAD data
files (those with a “DWG” extension used to develop the final plotted drawing).

Bind all AutoCAD X-Reference data before submitting the data files to FH. See Section
4.9, X-Reference Files.

Plot all drawing originals in Black and White; colored plots are nof acceptable for the final
tumover. See Section 4.7 Line Widths and Plotter Pen Assignments

Develop ail drawings in full scale, using model space. See Section 4.14 PaperSpace/Model
Space.

Al “layers,” except the view port layers and MEDADATA layer (explained below), shall be
turned on and plotted; extrancous data is removed, for example, construction reference data,.
Any metadata (information about the drawing that is beneficial to future CAD users) is
located on a layer titted “MEDADATA™; for example, XP scale, and block information.

See 4.15, Metadata.

Each drawing shall have a drawing number (H-Series Drawing) (provided by the FH project
point of contact [POC]. See 7.2, Drawing Number).

Place the authorizing Facility Modification Package (FMP) number in the revision block of
the drawing with a brief description, for example, “DRAWING AS-BUILT PER HNF-
FMP-(YEAR-NUMBER),” see 7.3.3, Formal Revision Designation. '

Check all drawings for adherence to these directions, See Section 7.7 Drafting Approved.

40 COMPUTER-AIDED DRAFTING (CAD)
AutoCAD Discipline Layering |

4.1

4.2

Uniform layering makes exchange of AutoCAD data files among organizations and companies
easier through logical separation and identification of drawing data. It also permits the user to
view and plot related aspects of a drawing separately or in combination.

Layering :

Designating layers by color and line type is preferred. It is acceptable to assign layers on an
entity basis. This section and ADDENDUM —B- Layer Naming for AutoCAD Drawings by
Discipline, describe the steps used when assigning layers. Drawing template files establish
specific discipline layers for routine use. See 4.8, New Drawing Set Up Files.

Tables 1 through 9 in ADDENDUM —B- cover the following:
Table BI, General Layenng for All Disciplines

Table B2, Architectural Drawings

Table B3, Civil/Structural/Environmental Drawings
Table B4, Electrical Drawings

Table BS, Fire Protection Drawings

Table B6, HVAC Drawings

Table B7, Instrumentation & Control (I1&C) Drawings
Table B8, Mechanical Drawings

Table B9, Piping Drawings

The FH CAD and Drafiing Authority shall approve all third-party software with built-in
layering before use.
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43 Layer Naming
Figure 1 shows the layer-naming convention for FH AutoCAD-developed drawings.

Figure 1- Layer Naming

X ). U 6.9.9.9.9.6.0.0.0.6.0 4
: See Section 4.6, Object/Function [dentifier

NOTE: A dash is used to separate the first two characters from the Object/Function Identifier
I See Section 4.5, Laver-Use Identifier, (As Applicable)

See Section 4.4, Discipline Tdentifier

4.4 Discipline Identifier _
This identifier defines the specific discipline. A unigue identifier enables users to distinguish
discipline layers within a drawing file and provides a logical separation of discipline information,
as defined by Figure 2 - Discipline Identifiers. Also, see Figure 1 - Layer Naming.

Figure 2 - Discipline Identifiers

entifier e E Cntiieriion Discipline:
A Architectural H HVAC
C Civit I Control Systems
E Electrical M Mechanical/Machine
| F Fire Protection P Piping
l G- Ge"?m].("m'wlﬁc S Structural
applications)

4.5 Layer-Use Identifier (As Applicable)
The layer-use identifier designates what the layer depicts (e.g., primary objects, existing
equipment, hidden objects, or text). Use the layer-use identifier when a singie line type and color
is assigned to an individual layer as defined by Figure 3 - Layer Use Identifier. Also, see Figure 1
— Layer Naming. Normally, this identifier is pot used for entity-based layers.
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Figure 3 - Layer Use Identifier
Identifier Layer-Use : Line type
O New or main object, visible lines, primary line work Continuous
E Existing equipment - For A/E use to depict existing Phantom
F Future items - For A/E use to depict future items . Dashed
D Demolition - For A/E use to depict demolition information Dashed
T Text Continuous
M Dimensioning Continuous
C Center lines Center
H Hidden items/lines Hidden
X Hatching Continuous
Mechanical details depicting repeated details (for example,
P spring and screw thread details or altemate positioning of Phantom
absent parts)
v Viewing and Cutting Planes Varies

4.6

4.7

Certain conditions may make it desirable to link layer data together but still keep the data
separate. For example, if a piping modification called for installation of new equipment after
removal of old equipment, it is allowable to use the layer-use identifier to separate data as
foliows:

Add auxiliary details as needed. As an Example: 3DET

PE-PIPING - Existing piping

PD-PIPING - Piping to be removed (demolition)

PO-PIPING - New piping to be installed

PF-PIPING - Piping to be considered for future installation

When the modification is completed, remove extraneous layers (for example, demolition data)
which deletes all the data along with the layer.

Object/Function Identifier

The object/function identifier provides a semi-descriptive name of layer contents or function.
The identifier is limited to 28 characters in length and may contain letters, numerals, and special
characters, such as $ (dollar), - (hyphen), and _ (underscore). The layer name should assist the
reader is understanding what is contained on the layer. See Figure 1 — Layer Naming and
ADDENDUM —B- Layer Naming for AutoCAD Drawings by Discipline, Tables 1 through 9.

Line Widths and Plotter Pen Assignments

All line widths and line colors are to comply with Figure 4. Users need to assure the selected
color/line weight produces the desired line width on the final drawing plot. The color and line
thickness in Figure 4 provides optimum contrast between lines. Also, see ADDENDUM -B—-,

Layering Naming for AutoCAD Drawings by Discipline, for assign thickness to the line types.

Configure Plotters to produce line widths based to colors (using an AutoCAD, CBT file) or
assigned line widths through AutoCAD. Designating specific AutoCAD colors to the plotter
pens and using the same color that corresponds with the color by line allows use of either
plotting method.
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Use of Polylines where there is a justified need is acceptable. Specific line weights generated by

the plotter minimize the need to use AutoCAD Polylines within a drawing.

NOTE: Selecting the Polyline feature limits the minimum Polyline width 1o the
plotter line width established by the line color when configured to plot line
weight by color.

Figure 4 - Plotter Pen Assignments

Pen No. 1 . PenNo. 2 Pen No.3 Pen No. 4 Pen No. §
0.25 mm 0.35 mm 0.5 mm 0.7 mm ©.95 mm
{0.010™) (0.014™) {0.020™) {0.028™ (0.038™)
Color Color Color Color Color
Assignment Assignment Assignment Assignment Assignment
Primary Color | Primary Colors | Primary Color | Primary Colors | Primary Color
5 (Blue) 2 (Yellow)
8(8) 6 (Magenta) 4 (Cyan) 3 (Green) 1 (Red)
7 (White)
Optional Colors | Optional Colors | Optional Colors | Optional Colors | Optional Colors
X3 X2 X1 X0 X4
(for example, 13, | (for example 12, | (for example, 11, | (for example, 10, | (for example, 14,
53,123, 243) 32,152,222) 71, 181, 241) 90, 100, 230) 64, 134, 214)
X5, X6, X7, X8,
X9

4.8 New-Drawing Setup Files

4.8.1 New-drawing setup files

The FH supplied tempiate drawings (.dwt) have the basic layering convention as defined
in this instruction. See ADDENDUM —B- Layer Naming for AutoCAD Drawings by
Discipline, Tables 1 through 9. The drawing templates for the various drawmg types and
disciplines are available through the following Internet link:

http://www.hanford. ggv/mnﬂdown]oads/CAD Regs.htm
Additional Layers

The startup files may not contain an all-inclusive list of needed layers. Develop additional
layers as needed. Development of additional layers complies with the specified naming
convention described in Figure 1 — I ayer Naming.

4.9 X-Reference Files

Prior to final drawing turnover to FH, alt X-Reference files shall be bound to the AutoCAD
“DWG” drawing file.

Manual Modification or Revision of CAD-Generated Drawings :

All plotted and approved drawings and the Master CAD Data Files shall be the latest revision
and contain identical graphical data. Inaccurate engineering graphical data found before or
during final review and approval, requires the contractor to update the Master CAD data file to
| reflect the changes and the drawing re-plotted and re-approved before issuing the drawing for
! final turnover.

4.8.2

4.10
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4.11

4.12

4.13

4.14

4,15

5.1

Third-Party CAD Software
Third-party software used in the development of AutoCAD-based drawings shall be the type that
does not require access of the third-party software to view or revise the drawing.

The contractor may request an exception for third-party software that automatically
assigns/establishes layers. Make these requests in writing with justification to the FH CAD and
Drafting technical Authority who will review the exception and approve the use of third-party
software. :

Shﬁpe Files and Non-Standard Fonts

Do NOT use nonstandard shape files or fonts (font files not supplied by AutoCAD). Also see
Section 8.7, Lettering. .

CAD Auxiliary Sopport Files/Information
Auxiliary support files and information are available for downioad at
http://www hanford.gov/pmm/downloads/CAD Regs.htm. The available files and information
are as follows:
¢ The complete file of this instruction .
¢ Drawing Title Block formats with the drawing dimvars and setvars setup by discipline.
These .dwt templates include the drawing start models (AutoCAD template/prototype
drawings), see Section 4.8.1, New-drawing setup files
e Symbols (for example, PFD, P&ID, architectural, electrical, control systems; and HVAC),

see Section 8.3, Symbolo
¢ Extra drawing blocks for convenience

PaperSpace / Model Space

Develop all drawings in model space including all drawing text, and dimensions. One exception
is for a drawing developed in full scale (one-to-one), for example: PFD, P&ID and plotted
drawing used as templates in fabrication. Place the following data in the PaperSpace layout

area, as appropriate:
o Title block,
o  General Notes
o Parts List/Bill of Materials
o  View Port Layer
o  Drawing status information, for example

»  Approved for Design stamp
» Approved for Construction stamp
= Electronic PE stamps

Metadata

Excluding AutoCAD attribute data (refer to AutoCAD attribute functions in AutoCAD
documentation); it is acceptable to place drawing metadata considered beneficial to future CAD
users on a separate layer titled “MEDADATA.” Set the layer to the non-plot setting in the layer
control box to prevent this information from plotting.

5.0 DRAWING CATEGORIES

New Project Drawing Types
This direction covers drawings that document baseline information of structures, systems, and
components. These include several different drawing types, such as the following:
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o Altered-Item + Piping and Instrumentation
s Architectural Floor Plan Diagram (P&ID) see
« Arrangement/Installation ADDENDUM -D- Development
+ Assembly of Piping and Instrumentation
« Block Flow Diagram Diagrams (P&IDs).
» Civil Plans « Plot Plan
s Connection Diagram « Process Flow Diagram (PFD). See
¢ Drawing Tree ADDENDUM -C- Preparation of
» Electrical One-Line Diagram Process Flow Diagrams (PFDs).
« Envelope : : e Schematic Diagram
» Loop Sheet o Sections and Details
+ Modification ’

Note! This is a sampling of drawing types and pot intended to be all-inclusive. Use
other/additional drawing types as necessary.

An H-Series Drawing has a unigue Hanford H-Series drawing number, See 7.2, Drawing
pumber. See the project POC for H-Series drawing numbers. These drawings are permanent
records and may be subject to as-built requirements at the completion of
construction/fabrication. The FH POC will provide as-built criteria for drawings and identify
the drawings as determined by the life cycle of the depicted structure, system, and component.

Fabrication and construction drawings are not normally included as engineering drawings, for
example, piping spool piece and installation drawings; rebar bending and installation drawings;
concrete lift and block-cut drawings and weld map drawings are project record drawings that
may be required as submittals, but nof normally as engineering documentation for retention in
the Hanford Document Control System. Develop these drawings using the contractor’s drawing
standards, unless otherwise specified in the Statement of Work.

5.2 Modification Drawings
A Modification Drawing is developed for changing an existing facility’s drawings
impacted by vendor engineering designs and shall have the changes identified and
interfaced with the project engineering point of contact.

5.3 Altered Item Drawing

An Altered-Item Drawing documents modifications to commercially available vendor-
supplied items (off-the-shelf) that require modification to support a design. The Altered-
Item drawing establishes a new part number and configuration contro! of the modified
vendor item. Develop an altered item drawing to control a new configuration using the
original vendor item. See Section 8.10.9, Altered Item.

5.4 Process Flow Diagrams (PFDs)

The Process Flow Diagram (PFD) is a simplified graphic description of the basic process
flow showing equipment, piping, and controls necessary to clarify the process, heat, and
material balance conditions and control concept. The PFD includes and integral or
attached material balance depicting operating conditions. See ADDENDUM -C-
Preparation of Process Flow Diagrams (PFDs).
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5.5 Piping and Instrumentation Diagram (P&ID)

\ . The Piping and Instrumentation Diagram (P&ID) is a detailed graphical representation of
a system used to develop system design and provide documentation for configuration
control of a System, Structure or Component. The P&ID shows equipment,
instrumentation, piping, and any other miscellaneous items required for the mechanical
design of the system. System interfaces are also included on the P&ID. Use standard
symbology based on a Legend drawing. See ADDENDUM -D- Development of Piping
and Instrumentation Diagrams (P&IDs).

6.0 DRAWING SIZES AND MATERIAL

6.1 Sizes

6.1.1 General Drawing Standards
Drawings sizes are in accordance with American National Standards Institute (ANSI)
Y14.1-1995 (R2002), Drawing Sheet Size and Format, or ANSI Y14.1M-1995, Metric
Drawing Sheet Size and Format, as applicable.

6.1.2 Preferred Drawing Sizes '
For inch-pound system drawings, the ANSI "F" (28" x 40”) and “D™ (22" x 34™) size are
the preferred inch size Drawings.

For Metric dimensioned drawings, the ISO "A1" size drawing (594 mm x 841 mm) is the
preferred metric size. The following applies to the use of drawing sizes:

The following applies to either imperial or metric drawings:
« All drawing sheets of a multiple sheet drawing are to be the same size.
+ Avoid mixing metric system and inch-pound system on drawing sheets on the same
set of drawings (multiple disciplines) for the same project.

. 6,13  Unacceptable Drawing Sizes 7
Do not use ANSI "E" size, ISO "A0" size, and roll or elongated size drawings.

6.2 Drawing Material
Plot drawings intended for final turnover on a minimum 20 1b opaque bond paper.

7.0 DRAWING ARRANGEMENT

The general drawing arrangement conforms to ANSI Y14.1- 1995 or ANSI Y14.1M- 1995, as
applicable, except for the location of the parts/materials list and the REVISION Block. Drawing
arrangement is as shown in Figure 5 — Drawing Arrangement and as defined in this instruction.
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7.1 Title Block

A specially attributed drawing title block is required for all H-Series Drawings. Each Discipline
has specific attributes and specially developed AutoCAD start models are available (AutoCAD
.dwt file). See Section 4.13, CAD Auxiliary Support Files/Information for additional
information on accessing the required .dwt files.

7.1.1 Title Block Configuration

The Title Block conforms to ANSI Y14.1- 1995 or ANSI Y14.1M-1992, except as
modified by this standard where additional spaces in the Title Block identify unique.
Hanford data used to file and retrieve engineering drawings. A complete Title Block is
placed on each drawing sheet (i.e., the second sheet drawing format per ANSI Y14.1-

\ 1995 is not used). See Figure 6. Only one title block is to exist in any data file. Also, see
1 section 4.14, Paper Space / Model Space.

Figure 6 - Typical Title Block

I_'.\

M tmld ) S, DEPARTMENT OF ENERGY

R.chignd Operations Ollca A

AT APPRCA Y

att ) [0 [ -~y

| [
W S da, TreCah EY
| [P t | sretr o
i GrILLS w1 1-04)
| 2 | i
1

7.1.2 Company Name

For A/E contract drawings, place the name of the firm centered above the title block. In
the approval section of the title block, place the acronym of the company (for example FH
for Fluor Hanford) for each identified name next to the date. See Figure 7 — Capitol

Figure 7 - Capitol Proiects Title Black
CONTRACTOR’S NAME, INC.

ADYWHERE, USA

THIS SPAL

Projects Title Block.

Promet I

e Zotec!  |).S. DEPARTMENT OF ENE

Richigng Cperations Clice

BT IPERTRY B
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7.13 Drawing Title
L

Clearly identify the subject matter
Do not include capito! project numbers or building numbers (for example, W-120),
see 7.1.4, Building Number

e Use of Hanford area numbers are acceptable for area-wide presentations, see 7.1.4,
Building Number
Limit the total number of characters and spaces to sixty (60) or less
The minimum height of the lettering in the title is 6 mm (.24") for ISO Al and ANSI
D and F size drawings. Height of the lettering is 3 mm (.12") for all other drawings.

e  Arrange titles in one, two, or three lines centered in the block. All sheets of multiple-
sheet drawings shall have the same title. The title identifies the system/project,
subsystem/subproject, and/or component, as appropriate, using the first and second
lines of the title block. Identify the drawing type on the second line of a two line
drawing title, or the third line of a three line drawing title.

o For capital projects, enter the project number and project title in a supplemental
block above the Title Block. See Figure 7 - Capito! Projects Title Block,

71.4 Building Number _

» Enter the building or area number in the corresponding block located within the Title

Block. The FH POC will provide the Hanford Site building numbers for the project.
See Figure 5, Drawing Arrangemnent and Figure 6 Typical Title Block.

o For a drawing with 3 to 12 building numbers, the title block template will
automatically place all the Building Numbers in the supplemental block, which is
located directly above the title block and along the right border of the drawing. The
ternplate automatically places the words “SEE ABOVE” in the building number
block within the title block. For the location of the supplemental block, see Figure 5
— Drawing Arrangement.

» Ifmore than 12 buildings are affected, assign an area number followed by the letter
G, for example: 200G, 400G.

7.1.5 Index Number

e The FH POC will provide the Hanford Site index numbers during an early review of
the drawings. An index number must be assigned and affixed to the drawing prior to
approval by FH.

» Each drawing sheet is limited to a maximum of twelve index numbers. When
assigned Index numbers exceed two, the title block template automatically places the
Index Numbers in the supplemental block directly above the title block (see Figure 5
— Drawing Arrangement). The supplemental block is located along the right border
of the drawing and the title block template is designed to automatically place the
words “SEE ABOVE” in the index number block within the title block when more
that two Index Numbers are entered. For the location of the supplemental block, see
Figure 6 — Typical Title Block,

7.2 Drawing Number
- Obtain drawing numbers through the FH project POC, There are two locations for the drawing
number, in the title block and outside the right border of the drawing in zone “B.” See Figure 5,
Drawing Ammangement. Place the drawing number in the title block using 6 mm to 8 mm (24"
to .35") high lettering. See Figure 6 - Typical Title Block.
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73 Drawing Revisions

73.1 Revisions Block Size and Location

Each drawing has revision number recorded in three places on the drawing, see Figure 9
Revision Number Locations. The size of the revision block is according to ASME

Y14.1-1995 (R2002), and configured as shown in Figure 8 — Typical Revision Block.
For the location of the revision block, see Figure § — Drawing Arrangement.

Figure 8 — Typical Revision Block
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Figure 9 - Revision Number Locations
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TriE SPACT BIMTD Dl DA AN Wl ol iy

Rorang Oper
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o )] REVISIONS

T

‘ | 7.3.2 InProcess Revision Designations

All drawings under initial development (prior to FH design approval) use Alpha
revisions, for example, A, B, C. Alpha revisions are used for in process control and may
be identified with the review cycle of the drawing, for example, A=30%; B=60%,
C=90%. For FH drawings placed into “project status” the alpha designator is placed
behind the formal revision number, for example, 3A, 4B, etc. Do not use the next
sequential revision designation (numeric) until the drawing is ready for approval, which
requires the FH Facility Modification Package Process (FMP) as authorization. For
clarification, contact the FH POC.
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7.4

7.5

7.6

7.7

' 7.8

73.3 Formal Revision Designation

At the point FH reviews are complete and FH is ready to approve an engineering
drawing, all in process alpha revisions are removed and the drawing is identified with a
numeric revision designator beginning with “0” (zero).

Revision “0” (zero) and higher drawings are identified as project baseline drawings and
all subsequent revisions require FH approval. All revisions are completed using the next
higher numerical revision indicator, (1, 2, 3, etc).

7.3.4 Revision Approval and Designation

For new a drawing, place revision 0 (zero) approval signatures in the approval block
within the title block, see Figure 6 - Typical Title Block, No signatures are placed in the
revision block of a drawing being approved at Revision 0. Place Revision 0 (zero) in the
three locations as identified in_Figure 9 Revision Number Locations

For revision to an FH approved drawing, place approvals (revision 1 and higher) within
revision block, see Figure 8 — Typical Revision Block and advance the revision number
in the three locations as identified in_Figure 9 Revision Number Locations.

Scale :
Enter predominant scale of the drawing or enter “NONE” when no scale is used. See Figure 6 -
Typical Title Block.

Enter “SHOWN?” if the predominant scale of the drawing cannot be determined; place a scale
under each graphic presentation, as applicable,

The use of a standard Architectural, Engineering/Civil or Mechanical scale is preferred, for
example: 1/4"=1'-0", 3'=1'-0", 1=10,1=100, 1/2, 2/1. The use of non-standard scales such as
173, 1.315=1 are discouraged.

Sheet Number
On the first sheet, enter sheet 1 and the total number of sheets to the drawing set. Number all
sheets in sequential order without the total number of sheets except on sheet 1. Each
subsequent sheet after sheet 1, only shows the next sequential sheet number without total
number of drawing sheets. See Figure 6 - Typical Title Block.

Drawn By
Print the initials and surname of the drawing originator. See Figure 6 - Typical Title Block.

Drafting Approved :
Check all drawings for compliance to this direction, which includes checking the electronic data
file to assure that the data file also complies with this direction.

Preferably, the Checker is someone other than an individual(s) involved in the creation of the
design or drawing, but never the person who developed the drawing (Drawn By and Drafting
Approved are pof to be the same individual).

Print the initials and surname with the signature placed next or below the printed name. See
Figure 6 — Typical Title Block.
Approval Signatures

Approvals are in accordance with individual company procedures. Print the initials and surname
with the signature placed next to or above the printed names. Sce Figure 6 - Typieal Title Block.
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The FH Design Authority/System Engineer (FH DA/SE) signs and dates the Title Block in the
bottom approval space. See Figure 10 — Design Authority. The FH Design Authority/System
Engineer’s approval signifies that all necessary FH reviews are completed and that the design is
accepted. Place the company designator identify (for example FH for Fluor Hanford) in the
block provided next to the approver’s signature and date.

When required, AE/PE stamps are placed above the title block, see 7.13, Drawing Status Area.

Figure 10 - Design Authority

[ e

£0GR [ "
gy |5 AURGETY | F
SCALE

7.9

References Block
List the reference documents that interface with existing design for construction contractors, See

~ Figure 11 — Typical Reference Block. Itis acceptable to abbreviate Titles to save space. Do not

list national consensus standards.

Do not list new drawings depicting new construction in the Reference Block. Show the new and
definitive design references in the body of the drawing, as necessary.

Figure 11 - Typical Reference Block

g

RCF NUMBER | TITE
REFERENCES o

NEXT USED ON

7.10 Next Used On Documentation .

7.11

Enter the drawing number of the next drawing that the drawing supports. This links the drawing
to the next higher-level drawing, such as in a drawing tree.

The NEXT USED ON block documents drawing links for easy traceability of the engineering
design, for example, a subassembly drawing lists the drawing number of the assembly or the
installation drawing. For the location of the block, see Figure 11 — Typical Reference Block.

Enter the words “END ITEM” if the drawing is the top drawing.

Drawing Traceability List

List all existing drawings affected by the new design and all new Vendor Information File
numbers for two-way traceability. For the location of the block, see Figure 12 — Drawing

Traceability List.
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Figure 12 - Drawing Traceability List

REF NU

DWG NO ] TITLE
DRAWING TRACEABILITY LIST NEXT USED O

5 f

7.12 General Notes

7.12.1 Location

The preferred location of the general notes is directly above the Title Block along the
right side of the drawing. An alternate location is to the left as shown in Figure 5 —
Drawing Arrangement. On multiple-sheet drawings, general notes start on sheet 1, but
may continue on subsequent sheets, as necessary.

7.12.2 Flag Note
When there is a definite advantage to add a specific note to the General Notes the specific
note is “flagged” by placing the number of the note in a pennant flag symbol, see Figure
13 — Flag Note Size and Configuration. This notifies the drawing user that a flagged
General Note applies to a specific location(s) on the drawing and there will be a
corresponding flag in the body of the drawing as a reference to the General Notes.
Alternately, a notation (for example, “SEE GENERAL NOTE 57} is acceptable in place
of the flag note. .

Place the reference to the General Note (flag or notation) near the affected area. Use
leader lines from the flag note or notation for clarification of the reference, as needed.

Figure 13 - Flag Note Size and Configuration

iy

' /

7.13 Drawing Status Area
Reserve a space approximately 75 mm (3") high above the Title Block for recording additional
Title Block information and for the application of A/E and PE stamps according to individual
contractor procedures. See Figure 5, - Drawing Arrangement,
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7.14 Parts/Material List

If required, a Parts/Material List is located, or started, in the upper right-hand comer on the first
sheet of the drawing. To determine if a Parts/Material List is required, see Section 8.10
Parts/Material List, and Figure 15 - Material and Parts - Drawing Types and Classifications.

8.0 DELINEATION

8.1 General Practice

Drafting is according to applicable ASME/ANSI Y14 series standards as well as nationally
accepted discipline codes, standards and practices. Where national practice differs from the
direction of this document, this document prevails as the priority direction.

8.2 Abbreviations and Acronyms

8.2.1 Abbreviations

* o  Abbreviations conform to the latest edition of ASME Y14.38, Abbreviations and
Acronyms, except where commonly accepted industry or specific discipline usage
dictates a deviation from ASME Y14.38, for example: PFDs and P&IDs comply
with the abbreviations and acronyms listed on Hanford drawing H-9-006015
Abbreviations. _

e  Fully use Industry-accepted abbreviations, such as DIA for diameter, SCH for
schedule, and REF for reference. All other abbreviations are used only when space
does not permit the word(s) to be spelled out, such as in the drawing title, parts list,
or a reference drawing list.

¢  Punctuation marks, except the slant (/) and the hyphen (), are #not used. Adda
period (.) an abbreviation only if its context does nrof obviously represent an
abbreviation (for example, ADD indicates addition or addendum).

e  Exercise care before using abbreviations to assure proper interpretation by the end
users of the drawing.

8.2.2 Acronyms

e  Always use acronyms for industrial and professional societies (for example,
ASME, ANSI, AWS [American Welding Society], and IEEE [Institute of
Electrical and Electronic Engineers]).

¢  Avoid non-industry-accepted Acronyms. However, if repeated use of a word in
text (for example, general notes) makes the use of an acronym an obvious
advantage, the acronym may be created. Clearly define the Hanford site-specific
acronyms by spelling out the acronym in the LEGEND or in a general note.

83 Symbology

8.3.1 General Requirements

Symbology used on new drawings that defines components shall be traceable to a
LEGEND. The LEGEND is located either on the drawing or on a separate legend
drawing maintained for the system or facility.

For revision to an existing drawing, utilize the existing drawing legend with new
additions as required.

Do not identify or reference metric system symbols (for example, mm, Pa} in the drawing
LEGEND.
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8.3.2

| 8.33

New Process Flow Diagrams (PFD) and Piping & Instrumentation Diagrams (P&ID)
Master Legend Drawings
New PFDs, P&IDs, Electrical Elementary and One-Line, and Electrical Plan drawings
generated for use at the Hanford Site shall comply with the symbology specified by the
following drawings and/or as specified by the FII Design Authority/System Engineer.
See Section 4.13, CAD Auxiliary Support Files/Information. Also, sce ADDENDUM —
C—- Preparation of Process Flow Diagrams (PDFs) and ADDENDUM —D- Development

of Piping and Instrumentation Diagrams (P&IDs).

H-9-006010 Sheets 1 thru 6, Master PFD and P&ID Legend,

H-9-006015 Sheet 1, Master Abbreviations,

H-9-006020 Sheets 1 and 2, Master Electrical Elementary and One-Line Legend,
H-9-006021 Sheet 1, Master Electrical Plan Legend.

DO NOT reference these drawings as the legend. These drawings are the master listing of
symbols for new PFDs and P&IDs, Elementary and One-Line diagrams, and Electrical
Plan drawings and used to develop or revise legends of individual project. Each symbol
on a PFD or P&ID shall be traceable to a legend. Unless otherwise directed by the FH
Design Authority/System Engineer (FH DA/SE) all drawing shatl have a legend on the
drawing or reference to a legend drawing developed using these criteria and prepared by
the contractor.

Should a symbol be needed that is ot covered by the PDF/P&ID Master Symbology,
consult the appropriate national consensus standards for the correct symbology; if no
symbology is available, it is permissible to develop the needed symbology by adding it to
the PFD/P&ID legend.

Optional Symbology (Drafting Aids)

. The symbology specified by the following drawings is optional and provided as a drafting

aid to increase efficiency in producing/revising drawings, For new PFD or P&ID
drawing legends sce section 8.3.2, New Process Flow Diagrams (PFD) and Piping &

Instrumentation Diagrams (P&ID) Master Legend Drawings and Section 4.13, CAD
Auxiliary Support Files/Information.

Take care when using the following drawings. There are a number of old legacy symbols
in these drawings for use when revising existing drawings and pof used in new design
unless directed by the F}H Design Authority/System Engineer.

H-6-14982, Hanford Standard General Symbology
1-6-14983, Hanford Standard Civil Symbology
H-6-14984, Hanford Standard Structural Symbology
H-6-14985, Hanford Standard Architectural Symbology
H-6-14986, Hanford Standard Machine Symbology
H-6-14987, Hanford Standard HVAC Symbology
H-6-14988, Hanford Standard, Fire Protection Symbology
H-6-14989, Hanford Standard, Control Systems Symbology
H-6-14990, Hanford Standard, Electrical Symbology
H-6-14991, Hanford Standard, Piping Symbology
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8.4 Criticality Dimensions
Under the direction of the F1I Design Authority/System Engincer (FH DA/SE), identify
Criticality Prevention Limit (CPL) dimensions on the face of a drawing as illustrated in the
Figure 14, CPL Symbol. A Criticality Engineer is responsible for critical dimensioning and
determines the need for the placement of the criticality symbol on a drawing. The critically
symbol on a drawing also requires a note defining the symbol.

¢ Placement
Place the CPL symbol immediately afier the designed dimension. Each CPL d:mcns:on
needs its own tolerance, for example, 3'-7" + 1/8" or 7" + 1/16".
«  Size and shape
Draw the CPL symbol as a double-lined rectangle (1/16" line separation) with the letters
"CPL" centered inside the symbol box, as shown.

: . e  Local or Flag Note
! The following note defines the CPL symbol on a drawing:

"THE CRITICALITY PREVENTION LIMIT DIMENSIONS (CPL)
IDENTIFIED IN THE DOUBLE BOX SYMBOL ARE CRITICAL
DIMENSIONS AND NEED VERIFICATION AND
DOCUMENTATION IN THE WORK PACKAGE AND AT
FABRICATION OR INSTALLATION BY QUALITY CONTROL
INSPECTION."

Figure 14 - CPL Symbol

0.63" __
(TYP) B ;
24,375 +/-.12 |[ cpL CPL 0.38"
I
. —= 088" |=- I
EXAMPLE SIZE

8.5 Legibility
Drawings shall be prepared so prints are legible when reduced. As an example, parallel lines
have at least 1.5 mm (.06") spacing on the plotted drawing to maintain distinction. The final
released drawing has to be capable of passing a fifth-generation copy test.
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8.6 Drawing List (Drawing Tree)
Place a drawing list (Drawing Tree) on the first drawing if the project set of is 20 or more
drawings. The drawing list may be placed on a separate or title sheet. The list contains, asa
minimum, the following information:
e Drawings
o Number
o Sheet number
o Index number
o]
o]

Building numbers (if more than one building is involved in the project)
Title of each drawing
¢ Vendor information (VI)
© FH assigned VI file retrieval number
o Title
¢ Specifications
o FH assigned HNF retrieval number
o Title

8.7 Lettering

= Lettering is all upper case Gothic as defined in ANSI Y14.2M, Line Conventions and
Lettering. Use only fonts supplied with the AutoCAD program, see Section 4.12, Shape
Files and Non-Standard Fonts

s  AutoCAD’s supplied fonts ROMANS and ROMAND comply with ANSI Y14.2M.

s Letter height is a minimum of 3 mm (.12"), except for lower case letters or metric symbols
(for example, mm, and g). Lower case letters and symbols are to be proportional to the upper
case lettering

= In cases where smaller letter height is needed and the drawing cannot be expanded, for
example, a map, 2 minimum height of 2.5 mm (.17) is allowable

8.8 Drawing Oricentation (North Arrow)
North is oriented to the top or left side of the sheet. Exceptions where modifications are being
made to existing facilities where the orientation of the existing drawings is different or where
industry practices dictate, for example, civil drawings showing plan view strips with
corresponding profiles. All plans on a given set of drawings are oriented the same and match the
existing plant drawing orientation. Place a north arrow on all maps, plans, layouts, and other
drawings where applicable.

8.9 Coordinate System and Geodetic Elevation Data
For new construction, the coordinates and elevation is as follows:
s Coordinates - The Washington Coordinate System of 1983, south zone (1991)

(WCS83S[1991])
s Flevation Data - The North American Vertical Datum of 1988 (NAVDE8)

8.10 Parts/Material List
Use a Parts/Material List on fabrication and assembly drawings, but s1of on project construction
- drawings where a separate specification controls materials. See Figure ire 15 - Material and Parts -
Drawing Types and Classifications. For additional guidance on developing a Parts/Material
List, see, ADDENDUM -E - PARTS/MATERIAL LIST RECOMMENDED PRACTICES.
For additional clarification, contact the CAD and Drawing Technical Authority through the FH
project POC.
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Figure 15 - Material and Parts - Drawing Types and Classifications

Formal .
_ | Parts/Material | PartsMaterial List, | Material Cail-Out On
Engineering Drawing Type List Nof Used Required Fieid Of Drawing
ol equire ;
(See Code Key Below) (See Code Key Below)
Architectural ' All
Civil All
Structural 1 5
Electrical 14 5
Piping 1-2-3 5
Instrumentation 1-4-5 5
Henttp_g, Yentllanon, and Air 1-2:6 5
Conditioning
Mechanical 1 5
- Drawing Classification
Fabrication All
Construction 4 5
Altered Item 1 5
Specification Control All
Non-
Fabrication/Construction
Drawings (maps, conceptual
layouts, cell arrangements, All
diagrams, schematics, wire
run list, and drawings made
for operational use).

Code Key for Figure 15

. Fabrication or shop-oriented drawings

. In parts/material list description column, enter all pipe ells, tees, etc., as “size of pipe and miscellaneous fittings”
. Prefabricated

. Electrical, instrumentation, and HIVAC disciplines (non-project)

Project construction type drawings

Process hood systems (supply and exhaust) and process exhaust systems drawings only

[ LT

o ta




Page 31 of 80 of DA02446277

, Off-Site Vendor Direction for
: Preparation and Control of Enginecring Drawings

IINF-14660, Revision 2 Published: April 2006 Page 21 of 25

Figure 16 - Parts/Material List

1
=13 mm 13 mm =l

(57) (.57)
-13 rmm 13 mm -
(5 , (5
! = — 50 mm ! 95 mm ! — 55 mm ——=
. 2" (3.75) {2.257)
PARTS/MATERIAL LIST
Qi IRLQDf paar s0ASH NUWBER NOMENCOATURE /DESCRIPTION MATERIAG/REFERENCE | SHT |'TEY
| =020|-010 KO
: -010 ASSEMBLY, GANTRY 1|1
!
- SUBASSY, GRANTRY
| 020 TRI-ASJUSTABLE o
‘ 3
&
5 9.5 mm MIN
(-38™ MIN)
1|3 -001 STABILIZER ROD ASTM A3 2 |6 |

8.10.1 Arrangement and Size
The minimum width of the Parts/Material List block having one quantity column is 240
; mm (9.5"). See Figure 16 — Parts/Material List. Add quantity columns as necessary.
i The parts/material list is located, or begins, in the upper right-hand comer on the first
' sheet of the drawing.

8.10.2 Contents

The parts/material list contains all material and separable components on the drawing.
Do not number individual pieces of weldments or other inseparable assemblies.

8.10.3 Part Arrangement/Order
Initially, arrange the parts/material list in a hierarchy (assemblies, subassemblies, detail

parts, catalog items). It is NOT necessary to rearrange the parts/material list merely to
add later entries.

8.10.4 Part Number
For engineered items, assign a unique part number to identify a designed item. The part
number is a unique, non-duplicated number assigned to control a design configuration to
maintain and controlled using an H-Series Drawing, for example, an assembly,
subassembly and/or individual component. Identify non-interchangeable items with
separate and unique part numbers. For items specifically engineered, designed and
fabricated of use on the Hanford site, the official part number is the drawing number and
an assigned dash number. When referencing 2 Hanford part number both drawing
number and the dash number is used.

8.10.5 Parts and Assembly Numbers
Assign cach assembly, subassembly, and detailed part a separate and unique part (dash)
number. Assign the primary assembly -010 dash number. Additional assemblies and
subassemblies are assigned every tenth number consecutively (for example, -020, -030, -
040, etc). Assigned the first detailed part -001 dash number then additional detailed parts
are assigned -002, -003, -004, etc., with every tenth digit reserved for assemblies.
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8.10.6 Interchangeable Parts

Interchangeable parts are equivalent in performance and durability. They are capable of
being exchanged one for the other without alteration of the item or of adjoining items,
except for nominal adjustment. They are also interchangeable in terms of fit and
performance. If needed for clarity, explain the interchangeability in the general notes.

8.10.7 Part Number Revisions

When a revision is necessary to the parts/materials list including material deletions the
following methods apply for changing the parts/material list:

* Place a line through the text of the part or material item description, or

» Erase the part or material item description and add the word “Deleted,” and

» Place a line through deleted part number.

8.10.8 New Part Number

Assign new part numbers, including applicable altered item part numbers when the
design of a part, fabricated assembly, or procured item is changed, see Section 8.10.4.
Assign a2 new part number if any of the following conditions apply:

» Performance or durability is affected to the extent superseded items have to be
discarded for reasons of safety, failure, or malfunction.

» Interchangeable with respect to installation and/or specified performance is altered
in existing designed parts, assemblies, or subassemblies such that the new designs
are not directly and completely interchangeable

= Replaced /redesigned parts are limited to use in specific applications and the newly
designed items are pof so limited.

= Alteration of an existing Hanford item, or vendors® purchased item, for an

application. _
= Rework of existing items cannot be directly and completely interchangeable with
the new design.

NOTE: Add new/replacement parts at the end of the parts/materials list using
sequential part numbers. Do rof use existing Part numbers to identify new
or different parts/material—assign new part numbers.

8.10.9 Purchased Items
Identify purchased items in the parts/materials list with the manufacturer’s part number or

vendor information (VI) number as applicable. Control of the design is by the vendor,
unless modified for a design application (Altered Item).

8.10.10 Altered Item
Develop a new Altered Item Drawing for a vendor-supplied item that requires alteration
after purchase for a Hanford Site application as specified in a new engineering design.
Thc following applies:
The words “ALTERED ITEM” are the first two words of the drawing title.

*  Place the words “ALTERED FROM (manufacturer’s part number and part name or
existing Hanford part number and part name)” in the description column of the parts
list.

»  Assign a new Hanford part number to the altered item and place the part number
column.

» Detail the alteration using visible lines in accordance with ASME Y14.2M-1992,
Line Conventions, and Lettering.

»  Use phantom lines identified in ASME Y14.2M for reference features. Limit
reference features (features nof needing alteration) to orientation for alterations.
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8.10.11 Quantities and Customary Trade Units
Enter quantities {(counted accurately) in customary trade units.

8.10.12 As Required (AR) Designation
Enter AR (as required) if the quantity is unknown or where the quantity could vary.

8.10.13 Part Description
Enter a generic description, except for where it is necessary for a specnﬁc commercial
item purchased as a sole source. List the name of the item first with supplemental
descriptive words following. The description of an item must be complete and provide
specifications sufficient to procure the item.

Use standard industry language to define the item. If the item described in the
parts/materials list text is complete without the aid of detailed graphics, a detailed graphic
is ot placed on the drawing.

9.0 COMPONENT NUMBERING
Off-site architect/engineers obtain component numbers from the appropriate contractor’s point-of-
contact.

10.0 METRIC MEASUREMENT SYSTEM

Use the following direction as applicable for drawmgs whcre the metric system is used.

*  Metric designations, for example, mm, Pa, L m?, cm?, etc, are symbols within the metric system
and used to the fullest extent possible for clanty on engineering drawings.

» Use (SI) symbology, as identified in the latest edition of ANSIIEEE Standard 268, American
National Standard for Metric Practice.

s  ASME Y14.38, does not address the metric symbols and is nof applicable for metric

" designations.

» Modifications to drawings containing English units may continue to use the English system

unless otherwise specified by the contract.

10.1 Metric Measurement versus Inch-Pound Measurement in Design

In designs specifying metric system of measurement, use hard metric measurements. Never use
the inch-pound system to develop a design and then convert the design from inch-pound
measurements to metric measurements. See soft metric conversion, and hard metric conversion.

10.2 Metric Dimensioning

=  Show all linear dimensions on engineering drawings in millimeters, except on large site
plans and civil drawings. Large site plans and civil drawings show linear dimensions in
meters with the decimals carried out to one, two, or three places.

= Do not use commas in metric system numbers. Spaces are used in place of commas to
separate digits into groups of three (for example, 500 000 mm) but a comma is #af used in
four-digit numbers, (for example, 5000 m). Use a space to separate the numeric value from
the measurement unit (for example, mm, m), but mever allow the number and unit to be
separated between lines of fext.

= Metric dimensions and unit symbols are always in upright type (vertical lettering), even
when the surrounding text is in italics.

»  Use square meters or sub-multiples to specify areas (for example, m?, cm?, and mm?).
Fluid volumes are specified in liters (symbol is upper case L), except large volumes may be
expressed in cubic meters (m’) (for example, 1000L=1m ’).
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10.3

10.4

*  Avoid dual dimensioning (both inch-pound and metric shown for the same dimension). In
cases where dual dimensioning is determined to be needed, such as an interfacing point
with existing items, the following applies:

— Show metric dimensions first with the inch-pound equivalent shown in parentheses

— Add a general note to the drawing stating the inch-pound dimensions shown in
parentheses are equivalent to the metric dimensions they follow, but are not to be used
for fabrication/construction

- Ifan interfacing point requires an inch-pound dimension, show the specific tolerance
for each dimension at each inch-pound dimension occurrence

Metric Notation . ‘
Drawings delineated in the metric system have the word “METRIC” placed directly above the

" Title Block in 6 mm bold gothic lettering as defined by ANSI Y14.2M-1992, see Figure 17 and
_ Figure 5.

Third Angle Projection

All metric drawings developed using the multi-view system of orthographic presentation as
specified in ASME Y14.3M-1994, Multi and Sectional View Drawings; use the third angle
projection method. Place the international projection symbol and the words “THIRD ANGLE

. PROJECTION?" directly above the metric notation, see Figure 17 and Figure 5.

Figure 17 — Metric Designation and International Projection Symbol

THIRD ANGLE PROJECTION
DESIGNATION FOR USE ON
MACHINE CLASS DRAWINGS

THIRD ANGLE PROJECTICN

METRIC DRAWING
DESIGNATION

VI TRIC

NAML e -

U.s. DE

TG AP, O

TLECh A Tmga TV

10.5

Converted Metric Designations for Construction Materials and Parts

Converted metric designations are designations of materials and parts converted from the inch-
pound system (for example, 2" pipe converted to DN 50 pipe; 2x4 lumber stud converted to 50 x
100 mm lumber stud). Show these conversions where items have equivalent metric designation.

Many industrial products are available in metric designations and follow the appropriate industry
organization standards for designations. In some cases where designations lose their proper
meaning, inch or metric equivalents are nrever shown (for example, 1/4-20 thread loses its proper
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meaning if designated as 6.35 mm-20 thread; conversely, a 6 mm-20 thread loses its proper
meaning if designated as a .236-20 thread).

11.0 Working References

ASME Y14 Series, Drafting Practices

IEEE Standard 268-1992, American National Standard for Metric Practice
ASME Y14.1-1995 (R2002), Drawing Sheet Size and Format

ASME Y14.1M-1995 (R2002), Metric Drawing Sheet Size and Format
ASME Y14.2M-1992, Line Conventions and Lettering

ASME Y14.3-2003, Multi and Sectional View Drawings

ASME Y14.38-1994, Abbreviations and Acronyms

H-9-006010, Sheets 1 thru 6, Master PFD and P&ID Legend

H-9-006015, Sheet 1, Master Abbreviations

H-9-006020, Sheets 1 and 2, Master Electrical Elementary and One-Line Legend
H-9-006021, Sheet 1, Master Electrical Plan Legend

H-6-14982, Hanford Standard General Symbology
H-6-14983, Hanford Standard Civil Symbology
H-6-14984, Hanford Standard Structural Symbology
H-6-14985, Hanford Standard Architectural Symbology
H-6-14986, Hanford Standard Machine Symbology
H-6-14987, Hanford Standard HVAC Symbology
H-6-14988, Hanford Standard, Fire Protection Symbology
H-6-14989, Hanford Standard, Control Systems Symbology
H-6-14990, Hanford Standard, Electrical Symbology
H-6-14991, Hanford Standard, Piping Symbology

Washington Coordinate System of 1983, south zone (1991) (WCS835[1991])
The North American Vertical Datum of 1988 (NAVDSS8)



Brand name: For the purpose of this instruction, brand name 1MPpES (he Manulacturer, i
name/number (manufacturer), trademark, or identifying name other than generic.








































































































































