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GB-13990
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GB-H318

GB-llt368

31323
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GE-31551*

GS-31902 „

GE-33336

B-51895

GB-68801

GB-78876 ^

(3-789it6

GC-79186

GB-7968U

GENERAL FOBS AND DRAWINGS

Maintenance Material Lists 

Classification Sheet for Refinery Piping 

Building Design Data Sheet

Detail of Reinforced Concrete Gas Seal Catch Basin

Typical Details of Trenches, Paving, Gutters, and Installation 
of Tile and C.I. Catch Basins

Assembly and Details of Walkways, Stiles, Short Stairs and 
Bents -

Positive Shutoff Lubricant Screw for Plug Cocks 

Guide Sheet No, 1 for Layout of Platforms and Ladders 

Guide Sheet No. 2 for Layout of Platforms and Ladders 

Standard Shop Wall Bench 

Standard Spacings for Pipe Lines

Detail of Heavy Welding Boss for Connections to Vessels and 
Lines -

i
Detail of Strainer for Bottom Outlet Nozzles

Instruction for Installing Corrosion Gage Point in 'Process 
Equipment __

Standard Details, Concrete Fireproofing for Structural Members

Standard Details of Steel Flanged Monel, Channel Sections "

Detail of 150# ancT300# Raised Face and Tongue and Groove 
Flanged Nozzles for Pressure Vessels

Details of Welding, Support, Lug, Skirt Vent, and Small Con­
nection Standards for Pressure Vessels

Assembly and Details of U-inch Diameter C.I. Individually 
Adjustable Cap, Riser and Strongback for Fractionating Columns

Assembly and Detail of Steam Hose, Steam Nozzle, and Water Hosfc

Assembly and Details of Thermocouple Skin Points for 5-inch 
O.D. Furnace Tubes
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GENERAL FORMS AND DRAWINGS (CONTINUED)

GB-87280 Details of Built-up Manholes and Covers for Vessels

GB-P87601 Detail of Enameled Sign and Post for Marking Underground 
Electric Cables - -

GC-88167 Engineering Department Design Guide Sheet for Pump Slabs

GC-8839it Standard Details of Mountings for Welding Outlets

GB-88595 Typical Lead Guards for Flanges and Valves Handling Hazardous 
(Vesicatory) Liquids

GA-89559 Record Book Preparation Instructions for Domestic Refineries

GE-G920lt3 Standard Labyrinth Bearing Housing Closure for Pumps

GB-99507 Standard Orifice Flange Assemblies

GE-K99519 Standard Guard for Flexible Coupling

GA-995k9 Standard Steel Deck Bridge, Reinforced Concrete Piers and 
Abutments with Spread Footings or Wood Piles

GB-99561 Assembly and Details of Standard Steam Hot Plate

GB-L99S96 Standard Steam Trap Manifold

CS-S99617 Standard Details of Rafts and Saddles for Vitrified Clay Pipe 
Sewers

GE-99618 Standard Fire Hose Box, Vertical Type for 100 ft Permanently 
Attached 1-1/2-inch Hose

GE-S99623 Standard Horizontal Fire Hose Reel

GD-101311 Design Guide for Refinery Lighting

GC-J88609 Details of Nameplates for Instrument Boards

GA-995Wt Standard Details of Mounting for Welding Outlets with Circuit 
Breakers _

GA-P996ii7 Standard Lighting-Poles, Fixtures and Connections
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REVISIONS

TJ
APPROVALS

*K«. OSPT.

•AM'S. DCPT.

•CALC

NONE

GENERAL DATA
USE________

LOCATIONHAZARDOUS AREA?

APPROXIMATE AREA___ _____________^____________________ PRELIMINARY OUTLINE SKETCH:

NUMBER FLOORS_

HEIGHT TO EAVE____________________

HEIGHT TO RIDGE'
BUILDING CODE___________________ _________________________
PUNS FOR FUTURE ADDITIONS:____ __

MALEOCCUPANTS:
TOTAL NUMBER _____________
MAXIMUM NUMBER PER SHIFT _____________

CONSTRUCTION DATA _
FOUNDATION_________________________________________ FLOOR______

EXTERIOR WALLS___________________ _________________ PARTITIONS.

FINISH

imiL

ROOM FLOORS PARTITIONS EXTERIOR WALLS CEILING

UTILITIES AND FACILITIES
PRESSURES ELECTRICITY

WATER
GAS STEAM AIR

VOLTS CYCLE PHASE
POTABLE NON POTABLE LIGHT

POWER

SANITARY
WATER CLOS. URINALS LAVATORIES SHOWERS WATER HEATER DRINKING FTN. SLOP SINK

LIGHTING___________________________ ________ HEATING----------------
INSULATION________________________ AIR CONDITIONING.

VENTILATIONCRANE RAIL

ADDITIONAL REQUIREMENTS AND REMARKS

CM..—

•NOR..

REFERENCE DATA __
DRAWINGS: BASIC ENGINEERING DESIGN DATA SHEETPLOT PUN.

BUILDING DESIGN DATA SHEET FOR
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mm

scc Note

TABLE OF SPACING ”A” INCHES
N0M.PIPE51ZE

1

3
?PR0V*L* 4

SO, DEPT.

’R’« DEPT.

10
12

4*
5*

6 *
6 *

10
12

5*

5*

6 *
7*

11
12

6 *

6'*

7 *
8 *

9 *
10

11
13

6 *

7*
8 *
8 *

10
12
13

9 *

10*

12
13
14

8

10
10

12
13

14
15

10

10
11
1!
12

12

12
12
13
13

13
14
IS
16

14
15
16
17

M E N 5 I 0 H 5 IN N C H L S

SCALE

tfateL......

DATE

4S°Jumpovers may be used where designated in Tabic thus * 
6pacings ”A” are for lines in pipeways,trenches etc. allowing for 
making-up joints and flanges staggered on either line.
5pacings for lines in pits that tie into one manifold are determined 
by the size of flanged fittings used in manifold.
For sizes less than 12'not listed Juse next larger size.

1 «l | M

This Drawing same, as Richmond Drwg.E~239IO
L

STANDARD SPACiNGS FOR, PIPE LINES
31323

Chevron BB 
013740



013741



Chevron BB 
013742



%

OWO DEPT.

___ Mm/2£:..\

DATE

-...M-./O-Ml

Z::M
KN6R..

£ "x J * 2 /png anju/ar srri^s 

of sams rnaierial as lining.

INSTALLATTON FOX ALLOY LINED EQUIPMENT

■/§"*xf"long alloy gage point 
Materia! as specified. 2 alloy 
rods req'd. per gage point 
Location.

Holding Jig

INSTALLATION FOR UNL/NED EQUIPMENT

MOTE:- T
1 - Place alloy rods in jig in contact with equipment at designated location

and weld one end of rods.
2 - Remove jig, make sure that rods are snug against wall and weld other end

of rods.
3 - When installing gage point rods avoid damage to outward extending cylin­

drical surfaces as these surfaces are used as datum for micrometer gaging.
H - The material fgr gage point rods shall be as specified on the equipment . 

drawing. All 18-8 Cr.-Ni. (AISI Type 302) and l8-8-3.Cr.-Ni.-MoIy 
* (AISI Type 316) gage point rods shall be welded with 1/8" chrome-nickel- 

molyAISI Type 316 electrodes. Kastelloy A or B gage point rods shall be 
welded with 1/8" Haste Hoy 8 electrodes. . '

5 - Orientation (II or = ) of gage point rod sets shall be designated on
the equipment drawing exactly as wanted. Alignment of gage point rods 
shall be in these indicated directions. -

MARK NS 6A6E POINT ROD MATERIAL ELECTRODE MATERIAL
f ft"did. 18-8: Cr.-Ni; lupe SQZ AUou Steel. £"-18-6 Cr.-tJi. 7y.pe3!L
2 £ “din. 13-6-3 Cr.-Ui-Mallu Tune3!6 81. Jf. 6-/8-8 Cr. -Pi « "

—3 Ec. ’diet. "HastelloU A1 AlloU- F'- Hast ellou B
Setls'faetery \ Mark 2 instead of Mk I
Substitutes J Hastalloy instead of Hastalloy *A’ lb Alccampony RP-5Z. | Q

• instructions for installing
' CORROSION GAGE POINTS IN PROCESS EQUIPMENTSGL-31902-3
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REVISIONS

COEPT.

SCALE
d&JihpWL

DATK

£.Sz&Z- 

h.^43
DR 

CM, 

ENGR,.

O

§0xSfrJ
Carriage^

/0>ctrsX^~^

Post".—» 

3x3" S4S. 
Redroodjor 
3'x 3“steel 
angle, -

~rAr

2-cf
t

\,2’Jx2ufcst 
Joint Brass 
Butts with* Brass! 
pin $ 6~f long 
brass screwsd 

0 j Hook-On door. j

Gut notch in ^
VT_^f/ack forPfe \J 

' If ^'

/I

J? r j
Host Alaphr, j

Lii *4 W

Male. (Crane
J Ho- 93 R)

3 Angle vahe 
with comp, 
disc.(Crane , 
No. 70 or * >

Ta/h ^

sn

Ground'd

Km

i

O'

Nipple-
B."Riser. Height jT 
to suit boy.

/vv
mVvT l//£K/ “ Gca/eN'ti'-o" 5/DE VIEW

Butis
p'AH screws to be $8 '/J

BK3T771
W5&.op

Side

HnN n 7?

p Bottom
-Poor

mm

Back

UV.lA ,rw

Af. head bolts 
Side

n('VPicpl)8
DETAIL OF CORNERS

- No Scale

NA "" Screws m
AN doon

^ iy4f"Door.

Recess door onlt/^ 
for but fa

CONSTRUCTION NOTES ■
/- /w- ^<7// mounting omit post and fasten tc wall or studs with bolts or 
lag screws, Hinge door on side nearest to wait* ‘

2~ For outdoor use prefect top with 26gage ga/raniped sheet bent 
down /"oyer side and back, ti/nge doer on e/ther side.

3“ Japp/p comp/ete w/th B-JOft /engths sing/e jacket rubber lined hose^ 
gas hers., nogg/e and spanner wrench- u

4- Supply hose, noggie, and hose thread adapter for ij> Hat Std. fire hose 
thread un/ess spec/Ned, otherwise to conform to iocai customs. ■

5- Make tor fromjf'-Sip/y waterproof pig wood. Paint red a// outside surfaces. 
£>- Provide one 3 brass wire hook <f oye..

S
STANDARD FIRE HOSE BOX, VERTICAL TYPE Ur OOCIQ-O 
FOR 100FT. PERMANENTLY ATTACHED //'HOSE'rL'>'0,° U

CVt-i-J/ >» wChevron BB 
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. i-rj*

[I
,hS:

!l

s
*3

1 o 
c

/" ,H /»
8~iqX'? xlg iy- bars, 
equally spaced

r$C

if'w Burn ventilating 
slots Js x 4 /y 

; o\j on 28 dia. pfafe 
' ^ ‘J and d>"x 6Vy on 

38“'em, plate,

,§X
g h/eld, solder, or rivet 

I handle to top,
\ §3 Bearinq surface 
teRj (Reel rem o /able)

■ £ x 3 "dia. stlpl,
Wefdj solder or river­
side TO fop.---- *-f=: ,
I86a. C0478%H. sOe+t 2a did. z

REEL CAPACITY: #
38*D/a. « /OO i-k hose.
28 Dia-? So‘ n >< ,

Smooth
bearing
Surface

Z" Riser) I

detaslX

SECTION A-A
Handle -g x ff/at sH.

22 6afOZ3d)sH. top 
Removable hood

__ aofej
ENG. DEPT.

OPfl-G. DEPT.

SCALE

/£u:-p.:.

DA TD

£z&=4L
Dfl.„_________________

CNCR..

o

Chevron BB

f
A 2'BckdOPiL

300^2X2 'td Black MJ. Tee

2 5ch4Q 
Pipe tbsA T^Separate

Hydrant

Z"5ch. 40 
P/peRiser

it H* ft*

2xlji 200 Sod. 
Brass Angle Hose 

"lose Valve with comp, dis^ 
Breen berg **Hd or equal 

NOTE:
Supply Hat Shd, Rose 

thread on raive, hose\ 
and nogg/e un/ess 
otherwise specified 
fo meet local customs. 

tt Composition disc required

ALTERNATE CONSTRUCTION

, # t

f Ground Level, "for high t closure 
^ 1 in this service

standard horizontal fire hose reel IGES3%E3i
FOR Ih" HOSE 1
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SECTION 71 - APPENDIX

13

18

18a

36

b2

13

33

65

66 

68 

69

121

153

15k

168

176

19U

221

222

22b

2 bh

12

EF FORMS

Power Pump l$ata Sheet 

Steam Pumps Z

Design Data for Shell and Tube Heat Transfer Equipment 

Design Data for Air-Cooled Heat Transfer Equipment 

Reference Data for"Relief Valves

Schedule of Reference Data and Material for Recording and 
Controlling Instruments

Schedule of Reference Data and Material for Pressure Gauges, 
Temperature Points, and Gauge Glasses

Orifice Plate Data'

API-ASME Code Pressure Vessel Design Sheet

Design Sheets forlVertical Vessel Supports

Painting Specification and Reference Data

Centrifugal, Rotary, and Steam Pump Packing Specification

Initial Field Hydrostatic Test Specification

Centrifugal Pump Data Sheet

Drawing Index Form ~

Fireproofing Specification for Column and Vessel Skirt

Motor Data Sheet

Furnace Design Data Sheet

Steam Turbine Data Sheet ■

Standard Details and List of Material for Insulation of Hot 
Lines ~

Standard Details and List of Material - Insulation for Hot 
Vessels and Lines Over 36 inches

Summary of Utility Requirements '
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EF FORMS (CONTINUED)

261* Rotary Pump Data Sheet

291* Standard Item List

302 List of Materials and Schedule for Steam Traps

335 Expenditure Control Statement

363 Standard Conduit Connections and Wiring at Motors
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nm.QTfSM 11 AT A FOR SHF 11 ft TTIRF. HEAT TRANSFER FONTPVfr.NT

SERVICE c)RDER NO.
DUTI BTU/HR . . - MFR.

s> 0

-- > PERFORMANCE DATA

HOT FLUID COLD FLUID
Shell or Tubes

Fluids & Quantities

Density or Gravity at 60°F.
Average Molecular Weight -

Viscosity at °F.
Viscosity at °F.
Liquid Evaporated -

Vapor Condensed -
Temperature In °F.
Temperature Out °F.
Max. Working Temperature °F.
Inlet Pressure Lbs./sq.in.ga.
Max. Work. Press. Lbs./sq.in.ga
Computed Press.Drop Lbs./sq.in.
Max.Press.Drop Lbs./sq.in.
Nozzle Sizes, Inches
Nozzle Ratings & Facings

Req'ei.Corrosion Allowance, In.
Confined Gaskets Req'd.

=:v 1 siohs Stress Relief Req'd.
Theo.Clean Transfer Factor - - Corrected Mean Temp. Diff. -

SCALE

Min.Trans.Factor for SDec. Service-—^ Transfer Area,Sq.Ft.(Ext.TubeSurf.)-
Min.Overall Fouling Resistance ^Based on Outside Tube Surface-----------0.0

CONSTRUCTION

Horizontal or Vertical Setting - Minimum Number of Units 123
DATE

)R._________

:h.

Tubes-3/4" OD 14, 16, 18 BWG, 80 or 120 or 155 or 192 or 240 inches long
— Tube Layout — 60° Triangular or Rectangular with 1/4" minimum Cleaning Lanes

No.Shell Passes No.Tube Passes Shell Dia.
- — Length of Unit No.of Tubes Tube Pitch

PART MATERIAL
THICKNESS

INCHES
CORROSION
ALLOWANCE PART MATERIAL:ngr

Shell Tubes
ENG. DEPT. Shell Cover Bolting (2)

Channel Gaskets (3)
Chan.Cover Chan.Cover
Float.Head Chan-Fixed T.S.

OPR’G. DEPT

Float. T.S. Shell Fixed T.S.
Fixed T.S. Shell Cover
Baffles Floating Head
NOTES (■[_ , .. 1 ■=

j units BTrJ/Sq.Ft. x Hr. x °F.

— — ~ —— — — — -
{2) Refer to opec. ^ lor Bolting materials
(3) Refer to Spec. for C&sket Materials

APPROVED DESIGN DATA FOR ^
FOR . T AT

SPECIFICATION NO. - FLOW DIAGRAM NO. E-
Ep-18 1206-CD-1Q-48)
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SCALE

DATE

DR.— 

CH___

EKGR__________

ENGR. DEPT.

OPRG. DEPT.

DESIGN DATA FOR AIR COOLED HEAT TRANSFER EQUIPMENT

SERVICE - ORDER NO.

DUTY BTU/HR. T MFR. F.P. No.
— „ ■ 1 f ' -....... ........... .......... . ......... ............... '

PERFORMANCE DATA
HOT FLUID COOLING MEDIUM DATA

ALTITUDE
FLUIDS l QUANTITIES INLET AIR TEMP.

OUTLET AIR TEMP.
DENSITY OR GRAVITY AT 60°F. SCFM AIR (TOTAL)
AVERAGE MOLECULAR WEIGHT _
VISCOSITY AT °F. FANS
VISCOSITY AT °F. - NUMBER
LIQUID EVAPORATED DIAMETER
VAPOR CONDENSED RPH
TEMPERATURE IN °F. ^ HP PER FAN
TEMPERATURE OUT °F.
DESIGN TEMPERATURE ^ DRIVER
INLET PRESSURE LBS./SQ.IN.GA. HP RATING, EACH
DESIGN PRESS. LBS./SO.IN.GA. — RPM
COMPUTED PRESS. DROP LBS./SQ.IN. VOLTS
MAX. PRESS. DROP LBS./SQ.IN. PHASE
NOZZLE SIZES, INCHES - CYCLES
NOZZLE RATINGS i FACINGS "" XP (YES)(NO)

INLET STEAM PRESS.
£;S>

OUTLET STEAM PRESS.
$2 CONFINED GASKETS REQ'D. LBS. STEAM/HR TOTAL

REVISIONS STRESS RELIEF REO'D.
TOTAL EXTENDED SURFACE FT_________
TOTAL OUTSIDE BARE TUBE SURFACE, FTZ
CORRECTED LHTD

h:
rfU)

BASED ON 
BARE OUTSIDE 

TUBE SURFACES
CONSTRUCTION

TUBES-HORIZONTAL OR VERTICAL AIR FLOW-HORIZONTAL OR VERTICAL
TUBES OD BWG

FORCED OR INDUCED DRAFT
INCHES LONG
INSTALLED WEIGHT (EMPTY)

TOTAL NUMBER OF REPLACEABLE IDENTICAL HEAT EXCHANGE SECTIONS AND ARRANGEMENT

PART

TUBES
FINS
HEADER
HEADER PLUGS
FAN BUDES
AIR CHAMBER
RETURN BENDS

MATERIAL THICKNESS CORR.
ALLOW.

NOTES (*) UN,TS BTU/SQ.FT. x HR. x °F.

APPROVED DESIGN DATA FOR 
FOR

FLOW DIAGRAM NO. E
AT

EF-18-A (lOO—CD-1-51)
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€>i€>kmO
REVISIONS

APPROVALS

ENG. DEPT.

OPR'fi. DEPT.

SCALE

DATE

R._ __ __ __ __ __ __
H.__________
NGR.-----------------

DESIGN SHEET FOR VERTICAL VESSEL SUPPORTS 

DETERMINATION OF CENTER GRAVITY: '
Distance to

Weight Cent.of Gray. Moment
Shell.............ft.atlbs./ft.
Heads at-ribs'. eaj_- 
Trays at_________________ lbs. ea■ ~a
Manways 4 Nozzles 
Skirtft.at lbs./

Sub-Totals -
•Multiplying Factor () 
Weight of normal contents:
(cu.ft. xlbs. 
Reboiler (full)
Insulation .
Walkways & Piping _

___ _ ft |K«
___________ ft.s .

= X
=§ .X

........._______ ...........ft.-­
........... _.ft.= .

- - —- - - --ft. 1bs.

'cu . f t . S x - ___________________ft. ____________________ ft.lbs,
S X . _______ ______ ft.--.------------------------------- ft.lbs.

: - X _ ____ ft.
“ r X. _ _________________ ft.— ____________________ ft.lbs,

TOTALS, W : ...M =__________

2. EARTHQUAKE MOMENT, M EARTHQUAKE FACTOR, f = 0.I ( )
Me = Mfs-----------------------------------__----------------------------------- ------------------------_ _f t. I bs .

Eccentric Moment 
(Reboiler, etc.)

3. WIND MOMENT, M2 WIND FORCE, F, = (15)

J b . xf t.f t. 1 bs .

TOTAL, M | s ___________ ______

) lb./sq.ft. F2 = (20) ( ) lb,/sq.ft.

Mw -
24

1 I' ) - + Dh2
1 12

(hl +-yT<: 2=-------------------------------------=------------------------------------ ft.lbs.

Eccentric Moment. Jb. -ft. = _ft. lbs.

TOTAL, M2 =ft. 1 bs .

(DrVessel outside diameter, Inches, h j = 60 ft.max. height over which F| is 
effective, h2= height above 60 ft. over which F2 is effective, feet).

(M|, M^I=------------------------ --------- -------------------- ft. lbs.

D _
400 ‘

4. MAXIMUM MOMENT, M

5. SKIRT THICKNESS, t, t____ In. Max.allow.Stress. 10,000 psi. Min. t

/ 12M Y~

........ ...........or 1/4".

Stress : '(1L2 + = _ps i,

Y Circumferential width (in Inches) of openings in skirt at horizontal plane representing 
greatest cross sectional metal area removed. Skirts operating above 400° F. should have special 
consideration to allow for decrease-ln yield point stress (Yield Point at 400° : 25,000 psi at 
600° r 16,000 ps i at 800° = l3,OOOTsi).
Check tall slim structures for periocTof vibration, T, (see Recommended Practice No. 57).

— s------------------ -----------------------7^-=-€~--------------------=--------------------------- ,T(From 87613 =------------------ Sec.
D tsL _

L = Vessel height in feet. ts = Shell thickness

ANCHOR BOLTS. No. of Bolts, N, = ................. , Bolt circle dia., D

Load per bolt, B = — 
N
I /48M 1

Jrs.

-PS

Allow, stress for combined vertical Jbperating load and earthquake or wind 1.33 x normal stresses; 
therefore to choose proper bolts from Drwg. GC - 68922 divide above calculated load by I—33

1733 = : = 'bS'
Bolt Sizes ------------- -------- In.

•From Standard Drawing 32084 HZ;

VESSEL:

PLANT:

DWG.

-LOCATION

ORDER

EF-66 (200 - CD - 2-43)
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SQUIRREL CAGE INDUCTION MOTOR DATA SHEET

File No.

„.. / —

MOTOR NO.

A. PURCHASER'S SPECIFICATIONS

1. Horsepower Rating (Continuous) ( .Min.)
2. Synchronous Speed, RPM —
3. Voltage —
4. Frequency _
5. Phase “
6. Enclosure (OP - Dripproof, SP - Splashproof,

TEFC - Totally Enclosed Fan Cooled,
XP - Explosion Proof. See C-2)

7. Temoerature Rise - °C .
B. NEMA Design Letter
9. Locked Rotor EVA Code Letter

10. Frame Number
II. Mounting (H - Horizontal, V - Vertical Sol(37

Shaft, VH - Vertical Hollow Shaft
12. Bearing Type

§ &§ 13. Bearing Lubrication (See C-3)
IN. Insulation Class

REVISIONS

V.. SCALE

DATE

)R._____

15. Direction of Rotation (viewed from end

16. Built-in Thermal Protection Required (See C—4)_
17. _
IR- • - .
19. -----

B. SUPPLIER'S DATA __

1. Manufacturer
2. Manufacturer Type Designation
3. Full Load Soeed. RPM —

1NGR.___________

ENG. DEFT.

4. Pull Load Current,. AMP —
5. Outline Dimension Drawing No.
6.
7. ^
B. ____ -

OPR'G. DEPT

APPROVED

—

C. GENERAL SPECtFiCAT 1 OKS

1. Motor shall be designed and fabricated in accordance with NEMA Publication No. MG 1-1949, "Standards for
Motors and Generators."

2. Explosion-proof motors shall comply with the requirements of Underwriters' Laboratories for Class 1 Group D
hazardous locations and shall bear their label. Motors designed with additional protection for use in the 
chemical industry are preferred.

3. Oil lubricated bearings shall be equipped with a device for maintaining constant oil level with visible
indication of oil level.

4. Settings for thermal protection: —
Class A insulation • I00°C; Class B insulation - I20°C.

5. Motor shall be designed for full voltage starting unless otherwise specified.

EF-176 (SOO-CD - »-50)
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r

IGENERAL OPERATING ^CONDITIONS 
Total Duty, Btu/hr

Furnace Designation: 
Serrlce

Max. Allowable Raaiant Absorption Rate) gtu 
Actual Radiant Absorption Rkte )■■ "jy2
Actual Convection Absorption Rata jnr/ft 
Max. Allowable Pressure Drop, Psi 
Calculated Pressure Drop, Psi —^

FEED

Case Case Case
.

Composition Case Case Case

DIVISIONS

AMKOViLl

■NS. DEPT.

opr’s. ocrr.

SCALE

OR..

ENCR.

Mol. Wt.
Gravity, 0 API 
Density, lb/gal °F 
Quantity, lb/hr. 
Quantity, GPU °F 
Dist. Curve Dwg. No.

OPERATING CONDITIONS 
Temperature, °F 
Pressure, Psi(Gage)(Absolute) 
Weight Percent Vaporized 
Viscosity, Liquid} Centipoise 
Viscosity, Vapor, Centipoise 
Enthalpy, Btu/lb. above 60°F

;TUBES --------  Designation
Effective Length, Ft.
Diam. & Thickness, ins. 
Material
Max. Allowable Skin Temp., 
Radiant Area, Sq. ft. 
Convection Area, Sq. ft. 
Total Area,Sq. ft.

°F

HEADERS - - - Designation
Type
Material: Header Body & Plug 

Holding Member 
Screw

Screw Diameter, ins.
Screw Thread

Case Case Case

Inlet Outlet
Case Case Case Case Case Case

BURNERS: Type:.
Fuel gas: L.H.V. 
Fuel Oil: L.H.V.

Viscosity, 
Atomizing Provision;

____ Btu./cu.ft.j--Mol. wt.,
____Btu./lb.; Gravity:____
SDS at____ °F.____ _ Temp._

___ } Pressure at
_°API at____ °F _

Burner psig.

_°F} Press.. -Psig.

Miscellaneous Design Data:

DESIGN,DATA SHEET FOR FURNACE F 
___________________ ,— Section

Plant at

0-194 (200-cib-S—)'
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* Standard) ITEM LIST 
Tfcr J®acEsSTLAHTs7

(Specific for Manufacturing Department Projects)

(Project Title) _______________(Location)
PLANT NO. (Project Division)

APFROP. NO. .: S.O.
ACCT*

NO. DESCRIPTION - ITEM LABCR MAT’L TOTAL

W.O. cr S»CU No._____
Plant " •
Page 1 of 12; "

(FCR DEFINITIONS OF ITEMS SEE SPECIFICATION NO. E-977) 

GROUP I - TECHNICAL SERVICES-& IR ORATE ITEMS 

A - Technical Services_

a. Engineering Department Service

1 ‘ Engineering & Drafting 93
2 Photoreproduction Serv. & Direct Chgs. . 93
3 Project Record Books _ 93 '

11 Outside Engineering Services 93

b. Manufacturing Department Service

30 Home Office Manufacturing Engineering Dept. 93
31 Refinery Engineering ’ 93
32 Field Engineering Supervision & Inspection 93
33 Design Consultation by .Operating Department 93
3 k Fire Watch and Gas Testing 9U

c. Miscellaneous Technical Services

IjO California Research Corporation 99
Ul Training Operators - 01
U2 Materials Inspection by Purch. & Stores Dept. 99

Technical Services^Subtotal -

B. Prorate Items -

50 Erection Contractors Fee — 01
51 Contractors Field Office Expense 01
52 Workmen’s Compensation, Public Liability and

property damage insurance, builder’s risk 
insurance, and payroll taxes 01

53 Construction Equipment Rental & Expense 01
5k Purchase & Maintenance of Hand Tools 01
55 Purchase Of Consumable'Tool Supplies 01
56 Temporary Lines & Structures _ 01
57 Cleanup • _ 01

Issue Date EF-29U (200-CD-7-50) 
Sheet 1

Chevron BB 
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ACCT.
ITEM NO. DESCRIPTION ) _ ITEM LABOR MAT'L TOTAL

W.O. or S.O. No.________
Plant ________
Page 2 of li; '

58 Utilities Used -During Construction 01
59 Staging & Form Lumber 01
60 Material Handling 01
61 Motor Transport Department — 99
62 Consumable Construction Materials 01

Prorates Subtotal

TOTAL GROUP I -

GROUP II - PLANT EQUIPMENT ITEMS

C - Columns, Strippers, Absorbers & Reactors 
(Inc. Internals and Packing)

(Examples listed below)

General Instructions for Allocating Charges

100 Alterations to Existing Columns, etc. 05
101 Repairs to Existing Columns, etc. 06
102 Dismantling Existing Columns, etc. 0?
103 Atmospheric Column - C-101___ )[)|
10U Vacuum Column - C-205 - lUt
105 Vacuum Column Side Cut Stripper C-206 1th
106 Catalytic Reactor Tower C-301 id;

100

101

102

103

10U

105

106

107

108 

109 

no 
111

Issue Date (200-CD-7-50) 
Sheet 2

Chevron BB 
013796



ACCT.
ITEM NO. DESCRIPTION I ITEM LA3CR MAUL TOTAL

112 _

W.O. or S»0f No.
Plant ..
Page T^rm

120

121

122

123

12U

tc 129 ~

D - Drums, Tanks and Other Containers 
(Incl. Internalslind Racking) 
(Examples listed below)

130 Alterations to Ebcisting Containers(Enumerate) 05
131 Repairs to Ebcisting Containers (Enumerate) 06
132 Dismantling Ebcisting Containers (Enumerate) 07
133 Atmospheric Column Overhead. Reflux Drum V-101 33
13k 1st Stage Acid Treater V-205 3h
135 2nd Stage Acid Settler V-206 3L
136 Primary Agitator V-301 32
137 Secondary Acid Retort V-102 = 50
138 Storage Tanks and Drums (Atmospheric or 31

Pressure Type)
139 -
litO Storage Bins - 26

130

131

132 

133 

13U

135

136

137

138

Issue Date EF-29li (200-CD-7-50) 
Sheet 3
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ITEM NO. DESCRIPTION

139 __________________________

HiO

na __________________________

1U2 __________________________

1U3 __________________________

liih __________________________

to 159 __________________________

W.O. or SoC. No.
PI ant '
Page FofTH

ACCT.
ITEM LABOR MAT’L TOTAL

E - Exchangers} Condensers. Coolers, Heaters, & Cooling Towers
(Examples listed below) "

160 Alterations to Existing Exchangers 05
161 Repairs to Existing Exchangers 06
162 • Dismantling Existing Exchangers 07
163 Crude Asphalt Exchanger E-1Q1 [5
16U Rerun Column Reboiler E-3O3 ii5
165 Side Cut Cooler E-201 Ji ii5
166 . Feedwater Heater and Other Water Heaters 80
167 Cooling Tower . _ 51i

160

161

162

163

l6ii

165

166

167

168

169

170

171

172

Issue Date EF-29lt (200-CD-10-L8) 
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W.O. or S.O. No.
Plant '
Page i of lit

_ ACCT.
ITEM NO. , DESCRIPTION' — ITEM LABOR MAT’L TOTAL

173 ________ ___________ -

17U

175

176

177

178

179

to 20? „

F - Furnaces and Boilers, incl. Stacks & Flues 
(Examples Listed Below) '

210 Alteration of Existing Furnaces, etc. 05
(Enumerate) _

211 Repair Existing Furnaces, etc. (Enumerate) 06
212 Dismantling Existing Furnaces, etc.(Enumerate) 07

Furnace F-l

213 Brickwork and Burners - h7
2lh Steelwork (Frame, walks & stairs, etc.) hi
215 Tubes & Headers, tube support castings it3
216 Stack U6
217 Flues & Ducts - ii6

Boiler F-201 _

218 Brickwork and Burners ^ Ii7
219 Steel Work (including tubes and drums) ' ii3
220 Stacks U6
221 Flues & Ducts =. W

222 Inert Gas Generator F3 hi
223 Kilns & Driers _ 52
22U Addition of Side Wall Tubes, etc. U3
210 .

211

212

Issue Date EF-29U (200-CD-7-50) 
Sheet 5
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ACCT.
ITEM NO. DESCRIPTION ' ITEM LABCR MAT’L TOTAL

213 ______________ -

W*0. or 3.C. No.
, Plant _____________

Page 6 of lU ~~"

212*

215

216

217

218

219

220

221

222

to 239 

G - Pumping Equipment and Drivers. Ind. Centrifugal, 
Reciprocating, Rotary) Jet & Ejector Types 

(.Examples listed below )

2110 Alterations to Existing Pumps and Drivers 05
2111 Repairs to Existing Pumps and Drivers 06 
22*2 Dismantling Existing Pumps and Drivers 07 
2l*3 All Pumps _ 57 
2ldi All Pump Drive Motors 58 
2hS All Pump Drive Turbines _ 56 
2i*6 All Pump Drive Engines - 56 
22*7 All Vacuum Pumps and Ejectors 80

2U0

2Ul

2h2

2U3

22*2*

21*5

21x6

Issue Date EF-29ii (200-CD-7-50) 
Sheet 6

Chevron BB 
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W#0# or &*0# No#
Plant ______ __________ ___
Page 1. of 1U !

ACCT.
ITEM NO. DESCRIPTION, .= ITEM LABCR MAT'D TOTAL

2h7 __________________________________

2ii8 ______________________________________________

2 k9 ________________________________

250 ____________________________________

251 «

252 ^________
253 _

25U _________________________________________________

255 ;2

256 ~

25? ____________________________________

258 - 

259 2

J - Instrumentation _
(Examples listed below) /•

260 Alterations to Existing Instrumentation 05
261 Repairs to Existing Instrumentation 06
262 Dismantling Existing Instrumentation 07
263 New Instruments and Equipment_(including 59

piping, wiring, conduit, and appliances) '
26ii Control Valves _ 59
265 Instrument Panel Boards 59
266 Safety Valves Relieving Columns
267 Safety Valves Relieving Tanks 31
268 Safety Valves Relieving Agitators 32

(Wash Tanks) and Bleachers
269 Safety Valves Relieving Miscellaneous Vessel 33
270 Safety Valves Relieving Continuous Treaters 3^

■ and Settling Drums _
271 Safety Valves Relieving Retorts 50
272 Safety Valves Relieving Exchangers
273 Safety Valves Relieving Pumps 57
27U Safety Valves in Combination Relief System 39

Issue Date W-29k (200-CD-10-U8) 
Sheet 7

Chevron BB 
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W.O. or S*G. No.
Plant ' '
Page 8 of ll*

ITEM NO.

260

DESCRIPTION/ —
ACCT.
ITEM LABOR

261

262

263
-

261;

265

266 _

267

268

269 —

270

271
"C3

272

273

27U —

to 279 

K - Compressors, Blowers, and Other Mechanical 
Equipment - (Examples Listed Below)

280 Alterations to Existing Equipment 05
281 Repairs to Existing Equipment 06
282 Dismantling Existing Equipment 07
283 Feed Compressor K101 55
28U Oil, Grease &Misc. Mixers — 35
285 Filters, filter presses and centrifuges 36
286 Cranes, derricks, and hoists 63
287 Screening & Pulverizing Equipment 60
288 Conveyors & Elevators 67
289 Permanent Shop or Portable Tools & Machinery 68
290 Ventilating Fans 55
292 "Package" Refrigeration Unit _ 80
293 "Package" Air Conditioning Unit 80

Issue Date BF-291* (200-DC-7-50) 
Sheet 8
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WiO. or S.O. No.
Plant
Page 9 of lh

> _ ACCT.
ITEM NO. DESCRIPTION ITEM LABCR MAT'L TOTAL

280 ________________________________ ________________

281 -­

282 - 

283 

28h ___________________________________

285 ___________ '

286 Lt 

28? 

288  ____________

289 _
290  _______________

291 _________________________________ ________________

292  ________________________________ ________________

293  £

29h~______________________________________________

295 _

296 _

29? _

298 

299 ;

L - Lines (Piping)

300 Alterations to Existing Piping- 05
301 Repairs to Existing Piping, Valves 06
302 Dismantling Existing Piping _5 07
303 Process Piping (incl. off-plot Transfer Lines) 39
3Oh Utility piping - ho

Issue Date EF-29h (200-CD-7-50) 
Sheet 9
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ACCT.
EfflKO. DESCRIPTION “ ITEM LABOR MAT’L TOTAL

305 Eire Protection Lines 1 38
306 Vapor Recovery & Breathing -Piping Ul
307 (If "On Plot" and "Off Plot1’) lines are both

included in one item list,-assign separate 
item No's.)

309 3_____________________________________________

— W.O. or SvO. Wc._______
Plant
Page 10 of lit —•

310

to 319 -------------------------------------------------------------------------

M - Steel and Concrete Structures (Exel« Foundations)

320 Alterations to Existing Structures o£
321 Repairs to Existing Structures 06
322 Dismantling Existing Structures 07
323 Support Structures for Columns ^
32k Support Structures for Tanks 31
323 Support Structures for Agitators and Bleachers 32
326 Support Structures for Miscellaneous Single 33

Containers —
327 Support Structures for Continuous Treaters 3I4.

and Settling Drums
328 Support Structures for Retorts 50
329 Support Structures for Exchangers
330 Support Structures for Filters, Centrifuges, 36

etc. jz
331 Platforms, ladders, and stairs affixed to LL

a single column ’ "i
332 Platforms, ladders, and stairs affixed to 31

a single tank __
333 Platforms, ladders, and stairs affixed to 32

a single agitator ^
33)l Platforms, ladders, and stairf affixed to 33

a single miscellaneous container
335 Platforms, ladders and stairs affixed to 3I1

a single continuous treater ]br settling dnm
336 Platforms, ladders, and stairs affixed to £0

a single retort
337 Platforms, ladders, and stairs affixed to

a single exchanger -
338 Elevated walks, stairs and ladders serving 71

more than one unit of equipment
339 Low walks, stairs or stiles (steel or wood) 1I4.
3h0 Loading racks and unloading racks for tank 27

cars • -=-

Issue Date EF~29ii (200-CD-7-50)
Sheet 10 Chevron BB 

013804



W. 0. or 3.-G. Nc.
Plant________ *
Page 11 of lli

, _ ACCT.
ITEM NO. DESCRIPTION ITEM LABOR MAT’L

3iil Loading racks and unloading racks for trucks 27
3k2 Shelters for pumps, starter panels and other 80

equipment (includes shelters ■with roof, 
without four walls)

3^3 Pipe supports(brackets, hangers, stanchions, h2 
sleepers), trestles and bridges for over­
head pipeways _

3hh Retaining walls (except earth firewalls) 17
3U5 Bridges and trestles (excl. those for pipe 16 

lines and excluding RJR. trackage)
3U6 Wharves and Docks ~~ 28
3h7 Davits — 63

3U8 _________________________________

3h 9 ________________________________________________■

350 .

351 __________________________________

to 359 =___________________________________________

N - Insulation (Bxcl.JFurnaces)

360 Alterations to Existing Insulation 05
361 Repairs to Existing Insulation 06
362 Dismantling Existing Insulation 07
363 Insulation on Columns _ Uj
36Ii. Insulation on Tanks 31
365 Insulation on Agitators and bleachers 32
366 Insulation on Miscellaneous containers 33
367 Insulation on continuous treaters or settling 3^

drums
368 Insulation on retorts 50
369 Insulation on exchangers __  ^5
370 Insulation on process oil, and vapor piping 39
371 Insulation on Utility Piping___ 1;0
372 Insulation on Fire Protection Lines 38
373 Fireproofing ^ 02

37it

375

376

377

Issue Bate ____________________ EF-291* (200-CD-7-50)
' Sheet 11

TOTAL

Chevron BB 
013805



ITEM NO,

378

379

380
381
382
383

38ii

385

386

387

388 

389

390

391

392

393

100
U01
102
U03
liOU
ii05

Issue

0. or 5-0. No.
Plant '
Page 12 of li;

DESCRIPTION'
ACCT.
ITEM LABCR MAT'L TOTAL

P - Power & Lighting

Alterations to Existing Power & Lighting 05 
Repairs to Existing Power flighting 06
Dismantling Existing Power &t Lighting o?
Power & Electric Light Poles, incl. crossarms, 21 
guys, supports, insulators and hardware 
(Trank line to substation)

Telephone & Communication System incl. wire, 22 
conduit, instruments and signaling equipment

Power & Lighting wiring on poles incl. pole 23 
top switches, cutouts, etc.

Power transformers, switchgear, substation 23
and distribution panels but not motor branch 
circuit breakers or switches 

Conduit systems incl. fittings, pull boxes, 23 
manholes, etc. for feeder wiring 

Feeder wiring, substation to~distribution 23
panels - ^

Lighting transformers, wiring, conduit and 23 
fittings, switches and lighting fixtures 
outside buildings, (include- control houses 
and small buildings)

Lighting transformers, wiring, conduit and 25
fittings, switches and lighting fixtures 
inside buildings having feeder circuits 
separate from general plant-lighting 

Motor Control Conduit Systems between distri- 58 
bution panels and motors, incl. conduit 
fittings and pull boxes _

Motor wiring, incl. power and control circuits58 
between distribution panels and motors 

Motor controls, including circuit breakers, 
push buttons, safety devices, etc. between 
distribution panels and motors

Q - Foundations =_

Alterations to Existing Foundations 
Repairs to Existing Foundations 
Dismantling Existing Foundations 
Foundations for columns 
Foundations for tanks 
Foundations for agitators & bleachers

58

05
06 
07 
hh
31
32

Date EF-29h (200—CD-7-50) 
Sheet 12
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ITEM NO.

bO 6 
bo 7
ii08
b09
blO

bn
bl2
bl3

bib

bl$

to bl9

b20
b21
b22
b23
b2b
b2$

b26
b27
b28

b29

b30

U31
b32
b33

b3h

h3$

b36

Issue

rf.O. or S-O. No.
Plant' ___ '
Page 13 of izi

.- ACCT.
DESCRIPTION „ ITEM LABCE MAT'L TOTAL

Foundations for miscellaneous containers 33
Foundations for continuous treaters or 2b
settling drums

Foundations for exchangers.^ bS
Foundations for pumps ^ 57
Foundations for buildings (includes floor 25
slab) ,

Foundations for stanchions}- sleepers and b2 
over-head pipe-way bridges_

Foundations for loading ancLunloading racks 27 
Concrete foundations serving more than one 02 
unit of equipment

Piling (prorate at completion of job) 0?

R - Control Rooms and Other Buildings

Alterations to Existing Buildings 05
Repairs to Existing Buildings 06
Dismantling Existing Buildings 07
Control house or gager's house 25
Office and locker room building 25
3iop buildings, warehouses, pump houses, 25
starter houses, garages, & misc. buildings 

Bunkhouses, cottages 25
Furniture for control house 77
Furniture for office & locker room buildings 77

S - Services, Sewers, Roads & Misc.

Alterations to existing equipment (misc. 05 
& minor not affecting plan-evaluation)

Repairs to existing equipment 06
Dismantling (general for clearing site) 07
Grading & filling (NOTE: Large grading & u 
filling jobs that add available acreage 
to plant site charge to "land" Acct.
Item 12)

Roads, walks and pavements including ih
associated gutters & curbs (excluding steel 
walks see "M")

Pipe trenches, culverts, pits, earth . h2
res ervoirs

Painting . ^ oh

Date EF-29h (200-CD-7-50)
Sheet 13

Chevron BB 
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ITEM NO, DESCRIPTION' '
ACCT.
ITEM LABOR. MAT'L TOTAL

B37 Equipment, fire protection --L 72
U38 Equipment, First Aid Cabinets, Blankets, Gas 7?

Masks, etc. ,
U39 Equipment, employee welfare &safety 76

(Recreation facilities & equipment; general 
safety equipment)

BBO Equipment, laboratory excluding glassware 92
i-lltl Equipment, operator's handtools 9?
BB2 Equipment, perishable, including lab. 96

glassware _
BB3 Hydrostatic testing 93
BBB Fencing 7F 15
BB5 Firewalls (earth only) 72
BB6 Railroad spur trackage — 18
BB7 Sewers, oil & sanitary, excluding separators 37
BBS Separators, Settling Basins & Sumps 30
BB9 Water Wells 53

T - Chemicals

B60 Chemical charges to plant, incl. catalysts 91

Issue Date EF-29B (200-CD-7-50) 
Sheet lB

Chevron BB 
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