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CUSTOMER I PROJECT NO. REVISION NO. DATE SHEET OF 

H 11 MR I F n I I ,_ R F F I ~J I N r: r ()MD I\ ~Iv I l "- l LI l I < -
LOCATION REVISION DATE PROJECT ENGINEER ACCT NO. 

OFFSHORE VESSEL 

EQUIPMENT SPEC. NO. DESCRIPTION REMARKS SECT NO VENDOR 
NO. 

10-lc;4-FS 
12'-011 O.D. x 50'-0" S/S 

2. l V-1 Fl OWSPI ITTFR icn ..... -·- n n r-. ,.., rnnr-
J -

V-2A 10-154-HT 
12'-0" 0.D. x 50'-0" S/S 

HEATER TREATER Jc;n n<:;in n p 'a; ?c;nOF ? < 

12 1 -0 11 0.D. x 50 1 -0 11 S/S 
V-2B 10-154-HT HEATER TREATER ]c;O osin n.P i<l: ?t:;OOF ~ ~ 

~ . .) 

12'-0" 0.D. x 50'-0" S/S 
2.3 V-2C 10-154-HT HEATER TREATER ISO soia D.P. ~ 2c;o°F 

12'-0" 0.D. x 50'-0" S/S 
V-?n 10-lt:;4-HT HFL\TFR TRFL\TFR lC:() ncin n D • ? i:: nOi:- 2.3 

~ 

p I L\ 1n-li::lt-D111 EFFLUENT WL\TFR PIJMP 71:;0 nnm "" {.,c; fr rl i ff ho-.rl ?C:~~D < ? -

PIB 0-154-PIA EFFLUENT WATER PUMP 750 gpm ~ 65 ft. diff. head 25HP 3.2 

P5A 0-154-P5A OIL SUMP PUMP ] 5 qpm ,u; 1 00 OS i Ll P SHP J. l 

P5B O-l54-P5A OIL SUMP PUMP l S a om tu! l 0 0 o s i UP t:;HP 3. l 

T-1 -2 CLEAN WATER SURGE TANK 
9'-2 3/4" O.D. x 16'-1 11 High 
l'iD I (..c:n \l~lrl=rl ~ 1 -

----·-" 
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CUSTOMER PROJECT NO REVISION NO. DATE SHEET OF 

HllMRIF 011 & RF!="INING COMPANY l0-Jc;4 "J I ") 

, 
LOCATION . REVISION DATE PROJECT ENGINEER ACCT NO. 

OFFSHORE VESSEL 
.. . 

EQUIPMENT SPEC. NO. DESCRIPTION REMARKS SECT. NO VENDOR 
NO. 

T-2 
9'-2 3/4 11 O.D. x 16 1 -1 11 High 

T-? W.liTFR <:;llRC::F TANK AP I t..c;o 1.1,, l cJpcJ '.I. l 

5 1 -0 11 O.D. x 8 1 -0 11 S/S 
T-3 10-1s4-n OIL SUMP 25 nc;jn D P (al l oo0 i:- 3. 1 

9 1 -2 3/4 11 O.D. x 16 1 -0 11 High 
T-4 T-2 SALT WATER COOLING TANK API 6t;o WelclPd '.I. 1 

l 0-1 c:;4-!="I ()II !="IOTATl()N llNIT R1-n11" <.n'-n11 ?c; 7?c:;' R/n 3 .2 

. 
GC-lA 10-154-GC-1 VAPOR COMPRESSOR 50 MSCFD@ 5 psiq }, () 

GC-lR l n-1 c;4-r.r-1 v'APOR COMPR F c:; <:;OR c:;o M<:;rFn Gl c:; nc;in 4.0 
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STORM WAVE STUDY 

SANTA BARBARA CHANNEL 

Part 1 

PROCEDURES USED TO PREPARE STORM WAVE DATA 

It is obvious that the best wave data input for the design of 

a structure at a given location would be derived from a very long 

series of wave measurements made at that location. Unfortunately, 

however, this circumstance essentially never occurs; it is, in 

fact, a truly rare event that any directly-measured data have 

been taken at or even near the design site. 

The next best procedure involves the use of wave forecasting 

technology and a long ser-ies of meteorological maps to procure 

the needed information. This approach, when applied by skilled 

forecasters who have ~ad a great deal of practicing experience 

in the exact area of interest, yields excellent results. Fortunately, 
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this is the case for the Santa Barbara Channel area, where 0-SI 

forecasters have been working continuously since 1956. 

Sources of Data 

For this task, the following sources of data were · used: 

1 . Meteorological maps and wave records. Oceanographic 

Services, Inc., 1956 - 1968. 

2. Meteorological maps. U. S. Weather Bureau , Los 

Angeles, California , 1940 - 1956. 

3. Meteorological maps. California Institute of 

Technology, 1940 - 1950 . 

4. Historical weather maps, daily synoptic series. 

U. S . Weather Bureau, 1899 - 1956. 

5. Newspaper accounts. Los Angeles and Santa Barbara 

papers, 1890 - 1956. 
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Data Filtering Process 

The task of selecting the final ten sets of extreme storm wave 

data at the five study locations involved three consecutive 

filtering operations. 

In the first operation, the long-term, continuous series . of 

meteorological maps(see item 4 above)plus OSI records were 

carefully reviewed and all storms capable of producing high 

waves at the study locat ions dated and subjectively categorized 

in terms of relative severity. These specific storms then we~e 

checked in newspaper records, etc., to determine if they were 

sufficiently unusual to merit mention . Conversely, newspaper 

records covering the period 1899 - 1956* were reviewe~, and 

·where mention of unusually severe storm conditions existed, a 

cross-check into the corresponding set of meteorological maps 

was made. Through this feedback procedure, all important 

storms affecting the study area during the period 1899 - 1968 were 

dat ed and categorized for the next, finer, .filtering operation. 

As one would expect, the first filtering step produced a very 

large number of storms for further examination - about 400 in this case. 

* Not necessary beyond 1956 since OSI wave records for the area 
began in that year. 
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In the second, more refining, filtering process, those factors 

intimately affecting storm wave characteristics at each site 

were evaluated. The overall procedure was as follows: 

1. The exposure of each site, to the various selected 

storms was resolved. As expected, each site was different~ 

For example, Station 1 is exposed to storm waves from the 

southwest whereas Station 4 is not, etc. This eval uation 

also included considerations of refraction due to 

bottom effects. Here, each station is located in a depth 

that eliminates di re ct refractive effects; however, in 

the case of Stations 1 and S, it is possible for open 

ocean waves arriving frqm the west northwest and southwest 

directions respectively, to refract around the shallow 

portions of the adjacent points of land, just enough to 

be redirected into the deep water leases. 

2. Following definition of the wave exposure and 

refraction indic~s for all five stations, each of the 

initially filtered storms then was rated in terms of its 

wind velocity field, its duration, and its distance from 

the target area. 

1-4 
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This classifying process, coupled with considerations of the 

exposure and refraction indices, provided the twenty most 

severe storms at each site from which a further refining, 

filtering analysis would yield the desired ten, most severe, 

storm set. 

Because several of the stations exhibit similar exposures, 

several of the severe storms resulting from the second filtering 

operation were common to those stations. 

I n the third and final filtering process , each of the twenty 

storms derived from filter process #2 was analyzed in detai l 

using wave forecast technology . In the ·analysis, use was made 

of the Pierson-Neumann-James (PNJ) theory, aspects of which may 

be found in Reference 8 . 

Without going into detail on the PNJ theory, it is worthwhile to 

note that the theory involves the concept that winds generate 

an infinite number of wave components of various amplitudes and 

frequencies, superposition of \vhich gives a certain energy , 

and hence wave height, in space.. This method pretty much 

referred to as the wave " spectral" theory, has been used by OSI 

forecasters in the Santa Barbara Channel since 1956 and has· 

yielded good results. 

1-5 
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Application of the PNJ forecasting theory to the twenty-storm 

series resulted in a tabulation of significant wave characteristics 

in terms of height,* period, and direction as a function of tim~ 

at each station. From these detailed wave data (twenty sets) , 

the ten most severe were selected at each station, and are 

presented in this report. 

As can be seen from the tables of wave data, several trains of 

waves frequently existe_d simultaneously in time at each station. 

This simultaneity feature is the normal circumstance existing 

during severe storms in the Santa Barbara Channel. 

One complexing aspect of these simultaneous wave trains, is that 

involving methods of combining the severa l individual trains of 

energy into a single wave. Th~ physics of the subject is not 

well-known when the directions and periods differ very much. A 

common practice, so long as the waves are not oppositely directed, 

is to apply the root~mean-square technique for combining these 

simultaneously-existing energies without consideration of period. 

To a great extent, ~ny such proce~ure is , we feel, related to 

the specific application and associated risk factor . Accordingly , 

it is normal practice for OSI to provide thecomponentizedwave 

* Significant wave height is defined as the average of the upper 
one~third of wave heights. 
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train data to the user, without combining them into a single 

"wave." 
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Part 2 

METEOROLOGICAL SITUATIONS 
PRODUCING SEVERE STORM WAVES 

There are basically three different meteorolpgical situations 

which give rise to extreme storm waves in the Santa Barbara 

Channel. However, due to the east-west orientation of the 

Santa Barbara coast line (Figure 1) and the Channel Islands to 

the south, there are varying degrees of protection afforded to 

specific areas within the channel for each of the above situations. 

This aspect will be treated quantitatively in the next section. 

In the following paragraphs, the thr~e basic meteorological . 
patterns will be described briefly. 

1. Cyclogenesis Near the Coast 
(Southeast Sea and Southwest Swell) 

Very often the most intense winter storms ·intensify rapidly 

only a few hundred miles southwest of Point Conception. In 

combination with high-pressure over the plateau, strong 

pressure gradients result in gale or hurricane force, east 

southeast winds blowing through the entire length of the Santa 

Barbara Channel. Such a storm, March 1905, is illustrated in 

Figure 2. Two other fetch areas are important wave producers· 

in the storm: 1) The southerly winds in the warm sector 

2-1 
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preceding the cold front; 2) The southwesterly winds in 

the cold air behind the cold front. The latter has the 

greatest potential for producing the highest waves owing 

to the fact that the storm center moved northeastward 

allowing for a much greater effective fetch length. 

Though this particular storm type is a common one and can 

be expected to occur freqtiently, it is rare that the storm 

track is so far south and the low so intense as in the 

March 1905 storm. Station 1 is most vulnerable to this 

type of storm due to its unobstruct ed expos~re to the southwest. 

In the 1905 storm, the southwest wind fetch moved directly to 

• Station 1 , and resulted iq a sig~ificant wave height of 27 . 5 ft . 

2. Cyclogenesis in Mid-Pacific (Westerly Swell) 

Usually, the int~nse extratropical cyclones forming in the 

mid and western Pacific stall, or move nor~heastward before 

strong westerly winds blowing in the southwest quadrant of 

these storms generat e exceptionally high waves, especially 

when the fetch i~ long and/o~ the storm has been moving · 

directly toward the coast. However , because of the l~rge 

decay distances involved, very rarely are waves high enough 

by the time they reach the Santa Barbara Channel to 4ualify 

among the maximum ten storms. An exception to this was the 

,• :~~,,.;;~ ... 
. . . ·- .. 2-2 
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storm of April 19:58, which is shown in Figure 3. This storm 

is exceptional in its wind speed, duration, and fetch length, 

and produced waves ranging from 17 to 24.5 ft. at the study 

sites. 

If, however, the arrival of this westerly swell should 

coincide with strong west to northwest winds along the 

California coast , then exceptionally high waves are generated. 

This combination of events is especially important at 

Stations 3 and 4. 

3. Nevada Low (Northwest to West Sea and Swell) 

Frequently, particularly during spring, large cold air 

masses aloft , move from Western Canada and Alaska southward 

into Utah, Nevada, and Arizona. Cyclogenesis occurs on the 

surface with deep low-pressure centers usually forming . in 

the area of Southern Nevada. In coordination with the Pacific 

high, which is located but a few hundred miles offshore: this 

low produces a very high-pressure gradient along the 

California coast . Winds are further intensified as the core 

of maximum winds in the jet stream moves southeastward 

around the low. 

Because of the expos~re to the northwest, many of the ten 
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GENERAL DESCRIPTION OF PRODUCTION FACILITIES 

OFF-SHORE CRUDE OIL TREATING & STORAGE 

SANTA BARBARA CHANNEL 

l . 0 GENERAL 

This descri;:.ition applies to facilities to be iristal led on 
an offshore vessel for use in treating crude oil produced 
from the Santa Barbara Channel deep water platform. 

l. l This report deals vJi th facilities from the pipe] ine 
connections on the offshore vessel to deliver; of oil 
to the offshore vessel 1 s tanks. Water cleaning and 
delivery of vapors to the offshore vessel 1 s incineration 
a re i n c l u de d . The of f s ho re v e s s e l 1 s e q u i p me n t an d 
utilities are included to the point of connection to 
service the described facility. 

2.0 OIL TREATING FACILITIES 

The overall scl1eme of the oil treating facilities including 
v:ater cleaning and disposal is shmm on the Process Flov; 
Diagram Drawing 154-200. 

2.1 Wet oil containing approximately 10~ water is received 
from the submarine pipe] ine at a maximum rate of 1i,O,OO,,Q~,, 
B/D of net oil. The emulsion is heated by exchanqe 
wrt,h hot oil leaving the heater treaters. It is ~etered 
at approxir1ately 95 F and fed to the Flov1 Splitter. 
The emulsion is heated to l J0°F by steam coils inside 
the flmv splitter, free water is removed and the enulsion 
i s s p l i t f o u r 1v a y s a n d f e d t o a he a t e r t re a t e r on ea ch 
leg. The emulsion is heated to l60°F by steam coils in 
the heater treater. Future exchangers for steam heating 
the crude v1i 11 al low use of treating temperatures up to 
225°F. The heater treaters are operated at 75 psig to 
prevent vapors from being released in the treaters. The 
treaters also have an electrical coalescing and 
precipitation section. The heater treaters run full of 
liquid and have no gas pad. Oil from the heater treater 
is cooled by heat exchange with the flow splitter feed 

0 and then further cooled to 95 F by use of salt water 
exchangers. Cooling the oil to 95°F v1i 11 reduce vapor 
break-out in the offhsore vessel 1 s tanks to a very lov-1 
quantity. Tank vapors released will be collected and 
burned in an incinerator. 
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3.0 WATER CLEANING 

Specification 10-154-1 
Page 2 

The produced water is cleaned by skimming the flotation of 
oil in a four stage flotation unit. Clean water is 
recirculated thru the system to improve its quality. The 
water cleaning system is designed for 25,000 D/D maximum 
throughput which is more than twice the peak volume of water 
anticipated. Thus, the recirculation should exceed 100/o of 
the feed rate at all times. Cleaned water is disposed of 
into the sea after pas~ing thru up to ten stages of gravity 
s e pa r a t i on a n d s k i mm i n g i n t he o f f h so re v e s s e l 1 s t a n k s . The 
water can also be stored and transported off the vessel if 
required. 

4.0 GAS SYSTEM 

Gas emission from the flow splitter, if any, is released to 
the ship's oil tanks. All oil containing tanks and vessels 
are tied to the vapor recovery system which col l8cts the 
vapors and directs them to the offshore vessel's incinerator. 
Excess vapors from the water tanks are collected triru a 
blower and piped to the incinerator. 
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SAFETY SHUT-IN SYSTEM 

The pipe] ine to the offshore vessel is equipped with a spring 
loaded fai 1 safe block valve at the vessel. This valve automatically 
closes 1t1hen high or low pressure occurs at the pipeline outlet. 
High or low pressure in the flow splitter and high or low level 
in the vessel wi 1 l close the valve. Energization of the fire or 
gas detector will close the valve automatically. 

The feed lines to each heater treater are equipped v1ith spring 
loaded fail safe block valves. High or low pressure or lo1t1 
level in the heater treater v,i 11 close the individual block 
valve feeding that heater treater. 

The p i p e 1 i n e t o t he 91:,f.?.~::?"C.'=, ye ? ? e l i s a l so e q u i pp e d '" i t h a p i p e -
line leak detector which is designed to detect any leaks by com­
paring the output of the platform shipping meters \»Ji th the meter 
on the vessel. The signal from the meters on the platfom v1ould 
be radioed to the offshore vessel via a reliable microwave 1 ink. 
If the detector detected a leak a signal would be sent to the 
platform which would automatically shut-in the oil pipe] ine valve 
and sound an alarm. At the same time the detector would shutin 
the pipe] ine valve on the offshore vessel. 

Manual shut-in stations are provided at strategic locati0ns to 
provide the operator with easy access to shut-in the pipeline valve. 
Fusable 1 inks are provided in the pneumatic control 1 ines to 
shut-in the pipe] ine valve upon fire exposure. A manual shut-in 
control is also riounted in the main control panel. 
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l . 0 GENERAL 

SPECIFICATION 
FIRE DETECTOR UNITS 

S.,Pecification 

10;154-FD 

This specific<ition applies to the purchase of one Thomas A. Edison 
l11du•,tries T/pt' 613 U/V fire detector signaling systems complete vJith 8 
cxplusion proof fire cletecl~H heach for,Cla<:,', 1, Group 0 location. 
Pie uriits ar·e to be equipped v1ith continuous automatic test equipment and 
~i,1lfunction alar111s. One contact for remote malfunction alarm shall be 
furnished for each cabiriet. Contacts for these remote alarms .shall Le 
nori~1ally closed and Of)en on the alarm cor1dit1() 11. The extinguisher circuits 
on the svstem shal 1 b(' ,furnished 1-vi tf1 4 heads or1 each circuit for separate 
z,_,:.ne control. 

Tiie extir•guisher· c;rcuit corit·act'> shcill be normally open and closed on the alarrr. 
condi.tions after 2 to 6 seconds delay (adiustable). All items ,shall be 
in accordance witi1 Edi~c)ri Pub! ication No.110') Soecification for Fire 
f' r o t e c t i v e S i g n a 1 i n g Sy s t e "1 , Ty p e s 6 1 2 a n d b 1 3 ( 8 pa o e s ) 

2.C GUARANTEE 

The supplier and manufacturer shall gua1·ar.itee the units to meet all reauirements 
of these specifications and that the equipment is free of defects i11 design, 
n·,aterial, .:ind workmanship. for 12 montns after the delivery date. 

3.0 SHIPMUH 

T he s up p 1 i e r ::; h a 1 I p a c k a g c , s h i p a n d be re s po n s i l:t .l e f o r s a f e a r r i v a 1 o f a i i 
ite~s at the destination stated i11 Humble's Request for Quotation. 

\ . 
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1. 0 GENERAL 

Specification 10-154-GDU 

GAS DETECTOR SYSTEM 

This specification applies to the purchase of combustible gas 
detector units for use on an offshore vessel used to treat oi 1 
from a deepwater platform in the Santa Barbara Channel. The 
units are to comply with the latest edition of Federal OCS 
Order No. 8 in aduition to all other Federal and State of 
California Safety laws and safety orders. The units are to be 
used to nonitor accidental gas leaks on the vessel and provide 
warnings and safety shutdown of equipnent as required for safety. 
The units are continuousl1 exposed to wet salt air atmosphere. 
The sensirig heads are to be located in a Class I, Division 1, 
Group D, haza r::lous l ::ica ti on. The cont ro 1 panel is to be 1 oca ted 
inside a control room classified as non-hazardous. 

2.0 BASIC REQUIREMENTS 

2. 1 Sensors 

Ten sensors are required. The sensors shall be explosion 
proof, Class l, Group D. Under·.·.-ri ters Laboratory labels are 
desired if avai latle. Equipment bearing the UL label shal 1 
be given ~ref~rence in the selection. The sensors shall be 
sati~factory for operation in atmosphere containing hydrogen 
sulphide gas in concentrations of 10,000 ppm or more without 
lm·1ering the sensitivity and accuracy of the units. T!1e 
sensors shall be equipped with stainless steel internal metal 
diffusers (or approved equal) since brass and similar materials 
are not suitable for the type of exposure. The sensors shall 
be for methane gas, however, the sensors shal 1 be the type 
that are safe to operate in hydrogen atmosphere. 

2.2 The control cabinet shal 1 be for mounting in standard 19 
inch rack. The cabinet shall have a meter to indicate the 
highest LEL reading of the channels in the cabinet. Each 
channel ~i 1 l be for one sensor. They shall be two stage units 
adjustable to alarm at, or less than, 20~ LEL and alarm and 
actuate shutdown contacts at, or below, 50% LEL. The detecting 
units shall continuously monitor the presence of combustible 
gas. Each channel shall have alarm and malfunction lights. 
One malfunction alarm contact shall be furnished for the remote 
alarm. The cabinet shall have a selector switch to manually 
select the channel to read out on the meter. The LEL settings 
shal 1 be adjustable from the control panel. Alarms and 
shut~owns shal 1 be active on al 1 channels during the adjustment 
of one. Al 1 alarm and shutdovm lights shal 1 remain on unti I 
manually r::set at the cabinet. The cabinet shal 1 have a 101:1 
alarm I ight and reset buttons and a high alarm (shutdovm) 1 ight 
and reset button. 
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H-B Job 10-154 

Specification 16-154-GDU 
Page 2 

The cabinet ;,hall have its mm DC po111er supply for use with 115 VAC, 
60 hertz pmv~r. A "pm1cr on" 1 ight and 11 syste1:1 ready.' 1 .1 ight shal I be 1 n 
the cabinet. T11e circuits sr1all be> all solid state v1ith plug-in circuit 
boards. 

The cabinet sl1dl l have or1e set of dry contacts for ren 1ote alarm for the 
foll:'v1inq: (I; lr'.·1 alarrr 011 any c 11anncl in the cabinet, (2) high alarm 

on any channel in the cabinet and (3) malfunction of any channel or 
power supply on the readout module. High LEL shutdown dry contacts for 
each channel shall be furnished in both cabinets. These contacts shall 
be for 5A, 115V, 60 hertz and contacts in (1) and (2) shall be closed • 
under normal conditions pnd open on alarm conditions. 

The cabinet sl1all be designed to autornaticaJ'ly take 24V DC pov1er supply 
fror:1 purc"iiaser 1 s Liattery upon failure of cabir1f:t power suµpl1. The pov1er 
supply failure shall actuate the 11alfunctior1 alarm. 

2.3 Calibration Equipmc:•-rt. Furnish all necess<Hy adapters, connectors, standard 
gas--s-arnplcs v1rth rerJulatior. 1nixi119 and cont1'.)l c~quipment to field -calibrate 
the gas detect0r units. 

3.0 TtCHNICAL DATA 

The fol lo":ing data silal 1 be supplied 1n 3 copie.., with the quotation: 

(1) Cabinet picture fro~t, side and rear vrews. 

(2) Dimensional drawings of cabinet and se~sors. 

(3) Circuit and connection diagrams. 

(4) Complete.description of the functioning of the unit vJith confirriation 
t ha t a 1 1 i t e rn s s p e c i f i e d he re i n a re i n c 1 u d e d . 

(5) Additional optional equipment with price. 

(6) Manufacturer 1 ~ complete specification for the sensors, the cabinet, and 
· t he t es t e q u i p r;1e n t. 

(7) All necessary data for OCS Order No. 8 application for Installation 
of the detectors. 

'--­
Six copies of above final data in addition to installation, operating and maint-
enance instructions ahd parts 1 ists shal 1 be provided by the supplier. 

.. 
\ 
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4.0 GUARANTEE 

Specification 10-154-GDU 
Page 3 

• 

The supplier and "manufacturer c;hall guarantee the units to rneet all requirements 
of these specifications and tl1at the equii.>ment is free of defects in ·de:oiqn, 
material and 1vorkr.1an:-,hip f<1r 12 rnor1ths after the delivery date. 

'.·l.C SHIPMENT 

The supplier- ~:;hall pacl---aCJe, ship and be re:.oc1nsible for safe arrival ·of all 
itl"~1s at the dt0 stin<1tion c,tated ir, Humble's Request for Quotation. 
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Hur1ble Job 10-154-4 
H-8 Joo· 10-154 

• 

CODE REFEREl;CES 

The fol lowing is a list of codes that are referenced in this report: 

1: U1~it,·d Stat·~s, Department of lnt"3rior Geological Survey, 
Cunservatior, Divi'.,ion, Branch of Oil and Gas Operations, 
Pacific. Reg;,,,1 Outer Con-tinental Shelf Orders No. 1, thru 
and including No. JO· 

2: Californ;9 f\llr:-1ini:>trdtive Code, Title 8, General Industrial 
Safet,1 O-cit'r·o, Petroleum Safet'/ Orders for Ori 11 in<J and 
Producti.;:--;, Fired ,1:·,,-: Unfired PressL1re Vessels. 

3: ;.!I ifnr·:1id .L\1.L:1inistrativco Code Title 24, Part~. Basic 
rlr,ct· ,-_;l qf~:;u1.1r;1,nc;, State SuildinqStAndar::!s Electrica: 
Cud~. 

4: International Conference of 3ui ldinq Officials, Uniform 
Eluilrirr1ri Cooe dnd.Unif1Jrm PlumL·ing CodP. and Uniform 

r. 

Mecl1anicdl (n,J"3, Jar-est editions. Uniform l3uilding Code -
Standards (lcitest edition). 

AmericJn lr~titute of Steel Con~truction, Manual of Steel 
L>nstruct io1, <J11cl codes referencr-cJ therein. 

6: ,C\merican Society of Testi.ng Mdt:erials Standar·ds, Part One -
Ferrous 1·1r'tals and Part Tvm --No1''"rer1·ous Metals latest 
;~ditio;:: 

/: Natitwal Electrical Code - latest edition. 

8: United States Governr1ent Depar-trnent of Labor, Occupational 
Safctv c:·:ci Hcalt!1 Administratior., Title 29, Part· 1910 
(standdrcb for sciund levels). 

'.): i.\nierican Societv of Mechanical En1Jiner:rs ASME Code for 
Unfired Pressure Vessels Section VI I I. 

10: American Petroleum Institute Standard 650 (latest edition) 
for \.Jelded Steel Tanks for O_i l Storage. 

- 11: American tiational Staridar'as:ln<>titute ANS.I (formerly 
American Sta:;dards As.soclati6n,ASA) ·code,for Pressure Piping 
f:\NSI (!\SI.\ or US.ll.S)_ 831.3 Petroleum Refin·ery Piping {latest 
editiorl. 

12: ManufactJrers Standardization Society for yalve and Fitting 
Industry. 

'· 

13: Standards of· the National Electrical Manufacturers Association. 
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14: Standards of tl1e Institute of E,lectrical and Electronic 
C:ngineers. 

1 r: •. 
:J. Stand~r·ds of ln~ulatcd Power Cable Engineers Associatioh. 

. I 

Jfi: /\;1.crican Petroleum Institute 
P,L:ciprocati1•0 Compressors for General Refinery ·Se.rvice 
~Pl 3tandarJ 618. 

17. United States Coast Guard ''Rules and Regulations for 
Tank Vessels'lSub Chapter D, CG 123. 

•,, 

10-154-4 
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Humble Job 
H-8 Job 10·154 Specification 10-154-5 

POLLUTION CONTROL 

Provisions are made on this facility to prevent pollution of air 
and water as follows: 

(1) A11 tanks, vessels, and other equipment are completely 
sealed to prevent emission of gases or vapors. A 
vapor recovery system collects all vapors and gases and 
they are burned in the offshore vessel's boilers. 

(2) All water is processed thru a gravity separator and 
skimmer, then a 4 stage flotation unit to remove oil, 
then to a clean water gravity separator and skimmer. 
The water at this poipt is 50% recirculated thru the 
closed cleanrng system described above. Clean water 
is then sent to the offshore vessel's tanks. A turbidity 
meter is provided to continuously monitor the water 
at this point and alarm when detectable turbidity occuts. 
Up to 10 tanks will be used in series as skimmers 
and gravity separators for cleaning the water. Finally 
the clean water will be put into the sea thru the vessel's 
sea chest. 

(3) Oil spills and leaks will be contained by the vessel 
and handled by the vessel's bilge and stripper pumps. 
No oi 1 spi 11 s wi 11 be al lov1ed to run off the decks 
into the sea. 
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Humble Job Specification 10-154-FS 
H-B Job 10-154 

FLOW SPLITTER VI 

(One Req 1 d) 

1.0 GENERAL 

This specification applies to the design and construction of a flow 
splitter unit complete for use on an offshore vessel used as ~n oil 
treating and storage facility for the production from a Humble deep­
water platform in the Santa Barbara Channel. The equipment is for 
outside service in wet salt air atmosphere. The area is classified 
as hazardous Class 1, Division I. The vessel has the fol lowing 
maximum motion during continued operation in rough seas, (1) heave -
3 foot at 6 seconds interval, (2) pitch - 3° and (3) rol I - 3°. 
The vessel shal 1 be to withstand 10 feet heave at 6 seconds interval 
with 5° pitch and 8° roll during rough seas with operations 
discontinued. 

2.0 DESIGN BASIS 

The flow splitter also serves as a heater and free water knock out. 
The oil is 20° API gravity. The emulsion feed to the unit contains 
10% water. The viscosity of the emulsion is 10,000 SSU at the inlet 

0 0 temperature of 95 F and 5,000 SSU at the outlet temperature of 110 F. 
The design net o i I rate is 40, 000 B/D or. 44 ,000 B/D .. E?n1u Is ion. The 
vessel 1 s steam supply at 160 psig saforafed is avai I able fci'r heating. 
Heating coils shall be provided in the flow splitter to heat the 
above feed from 95°F to 110°F. The design, however, shall be to 
transfer a minimum of 5,000,000 BTU/HR into the emulsion. 

The flow splits shal I be four completely equipped with provisions 
for adding two splits in the future by adding only external equip­
ment which wil I not require entering or opening the vessel. 

All items shown on Drawing 154-202, as the flow splitter package, 
shall be included in the work. 

The design pressure of the vessel is 150 psig@ 250°F with 1/1611 

corrosion allowance on all surfaces except the heating coils. 
The heating coils shal I have l/811 corrosion (minimum) allowance. 
All internal surfaces of the vessel except heating surfaces shall 
be protectively coated in accordance with Specification 10-154-Cl. 

The crude oil contains sour gas with as much as one percent hydrogen 
sulphide and three percent carbon dioxide. 
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3.0 CONSTRUCTION 

Specification 10-154-FS 
Page 2 

The vessel shal I be constructed in accordance with the ASME 
Code Section VI I I with corrosion allowances specified in 
Par. 2. The unit shall consist of all items shown on 
Drawing 154-202 within the shaded area for the flow splitter 
package. Al 1 instruments and controls shal I be as specified 
on the attached data sheets. Al 1 oi 1, gas and water piping 
shal 1 be Class A as described in the attached Specificatioh 10-154. 
Al 1 piping to conform to ANSI Code for Refinery Piping 831.3 
Latest Edition. Al I piping shal 1 be run plumb and square and 
of first class appearance. Al 1 welds are subject to radiographic 
inspection by Humble. Acceptabi 1 ity of welds to be in accordance 
,,Ji th ASME Code Section VII I Par. UW52. Defects to be repaired 
and reexamined at suppl ier 1 s expense. 

Instrument air piping to comply with attached Specification 10-154 
for Class AA piping. Process and air connections to instruments 
shal 1 be Class A piping or 304 stainless steel tubing, .030 11 

minimum wal 1 with Imperial Hi-Seal stainless steel fittings. 
Al 1 instrumen'tation tubing to be continuously supported in 
steel channel or on rigid pipe. Al 1 tubing bends to be made 
with benders. All tubing runs to be plumb and square. 

Valves are to be as.listed on the drawings. 

The entire assembly is to be mounted on a fabricated steel 
skid adequate for four point marine type hand! inq. Access 
ladders shall be provided for access of all controls and 
instruments. 1 

All piping shall be tested. Process piping shall be isolated 
from instruments and vessels and hyJrostatical ly tested at 
413 psig. Drain completely dry and seal all piping systems 
for sh i pmen t . 

All electrical work shall comply with the State of California, 
Title 24 regulations for electrical work. All shall be for 
Class l, Division 1. All conduit and fittings shall be copper 
free type satisfactory for salt air exposure. Fittings to be 
Crouse-Hinds GUA or GOU type. Wire to be stranded copper #14 
gauge (minimum) type TW. All wiring shall be complete with 
one junction box for external connections. Terminations shall 
be provided with terminal blocks. Al 1 wire to be labeled at 
all j-boxes and at both ends ,,iith Brady or equal labels. 
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HU~1BLE JOB Speci fical inr1 I0-154-FCV-30 
H-B JOB 1 Cl-154 

PIPELINE SHUTIN VALVE 

FCV - 30 

I required) 

I. 0 GENERAL 

This sA)ecificatiun apolif's Lo the purcliast:> of a 1.i-::' c,1ze, full uper1inq, 
1~4q~~y~l WOG, fcnged steel bal I valve \vi th ANSI .90 RF flaflged connect ions 
and corrc•sion-1-esic,tant trim; with pr1eunk1t ic, cylinder - type, -,pr._;n'J 

0 . 
return, 90 rotary actuator and actuator mounting adapter. 

2.0 VALVE 

3.0 

4.o 

Valve shol l lle a Can1eron ball valve ficiure 800901-7-20, ur opprrJJ':'d 
equal . 

ACTUJ\TOR 

The actuat··l1- shall be scotch - yo~e type, vJith all moving porls c;ubme1-oed 
in a sealc:! oil bath. Actu.Jtor shall be '>uitable for '.Jperation ir1 eit'1er 
a vertical .;r· horizontal position. All bearing surfaces c,hall !Je coated 
\vith a permar.ent, lubricating and protective n1aterial. Actuator c,hall be 
v-1eatnerp1-oof, Nith protective coatinq anci co1-rosion-resistant con<otruction 

'suitable fo1· narine exposure. Actu,1tor c,hall be si1ed to break, c,troke 
and close valve aqainst 1,440 rsi differential pressure v1it!i lUO psig 
operotinci air. Co11':.tructiori ':ihall permit actuator to he safcli disCJsse~1blt:d 

in the field 1·1ithout special equipment: Actuator mountinq acL:iptt,1 ,,nall 
have provisions for mounting actuator either in line ',·:ith 01- at rir:;t1t 
angles to tiie run of the valve. Actuator shal I have a tfii-t·e-v1ay, norG1al ly 
closed, solenoid ~alve with explosion proof and watertight (NEMA 4, 7. 9) 
solenoid enclosure, 120 VAC, single phase, 60 Hz operati()li, and 125 psi 
allowable operating pressure differential with air. Solenoid valve shal 1 
be ~io u 11 t e d a n d p i p e d t o a c t u a to r c y I i n de r . \-/ i t h s o 1 e no i d v a 1'I e d e c n e r g i z e d , 
cyi inder shal 1 be vented and valve shal 1 be spring-closed. Actuator :,:1al I 
be a natryx 1:iodel 104-SR, Bettis model 746A-2SR, or approved equal. 

INFORMATION REQUIRED WITH BIDS 

Bidders shall submit a fully dimensioned assembly dra1ving, v1ith all parts. 
identified and shown in functional clarity. 

/~;. 0 SH I PMENT 

6.') 

·supplier shall be responsible for packaging, shipment and safe arrivol 
of the valve assembly at the destination stated in Humble's request for 
quotation. Al 1 shipping containers shall be piece-marked and tagged 
i'FCV-30'1. 

GUARANTEE 

Supplier and manufacturer shal 1 guarantee the unit to meet all requirements 
of this specification and to be free of defects in material arid 1vorkmanship 
fo r 1,2 mo n t h s a f t e r t he de 1 i v e r y d a t e . De f e c t s o r de f i c i e n c i e s s ha 1 1 be 
corrected at no additional cost to the purchaser. 
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EMULSION METER M-1 

1 .0 GENERAL 

This specification applies to the purchase of equipment to 
measure free water and emulsion. 

2.0 EQUIPMENT 

. 

The meter shal 1 be an A. 0. Smith W-170 double case with cast 
steel housing and standard trim. The safe working pressure 
of the meter shall be 300 psig@ l00°F. The meter shall be 
equipped with a gallons-to-barrels adaptor and large numeral, 
vertical face with six integer wheels and a decimal wheel in 
1/10 barrels (A. O. Smith Form 169100). It shal 1 be equipped 
with a 10,000 pulse per barrel transmitter with phone jack 
connecter. All electrical to be for Class 1, Division 1. 

3.0 GUARANTEE 

The supplier and manufacturer shall guarantee that their 
equipment meets this specification, their pub! ished catalog 
data, and that the equipment shal 1 be free of defects in material 
and workmanship for a period of twelve months after first 
service date. The guarantee shal 1 fully cover field or factory 
costs due to defects. 

4.0 SHIPMENT 

Supplier shall be responsible for packaging, shipment and 
safe arrival of meter at destination stated in Humble's 
Request for Quotation. 
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DATii: 

BY 

CHIECKIE!i> 

EHGINIEIDl 

l'ROJ, IENCI, 

HOBBS-BANNERMAN CORPORATION 
~NQINEERS • CONSTRUCTORS 

SANTA FE SPRINGS, CALIFORNIA 
SHEET -- 01" --

SPECIFICATION 
LIQUID LEVEL INSTRUMENTS I ; I . 

CUSTOMER Hllt"1t>t..E:. oil.. 4- l2E::fit J·1~J6f t/Cl, Joe No. lo- IS:>4 
PLANT LOCATION Off~Ho~~ 0E:~~et.... 

IDENTIFICATION TAG NO l,..v 10~ ~ l,..4L. 104 ~ L..~H 101 ~ L 
MAKE OR APPROVED EQUAL 

NA.TiCll....iAt- . 
-rAi-J i.::: c.o. fl~rH:F2 

TYPE 
~L..e~r· 
bOIJP Jc:.'!' 1"1 'f V' (/;€JOO 

~40'2. 
. 

tZ..S?1.. \) MODEL 

MOUNTING ~Pi fL.~'D. 

INDICATING OR RECORDING 

INTERFACE OR LEVEL IN TC: l2 f A~ t::: LE:vC:L-

COMMODITY tltL-/IJJAi~~ ?f?lJOE::. 01L.. 

SPECIFIC GRAVITY AT 60° .t:i?/ 1. 00 ,4? 

OPERATING PRESS. TEMP ~'?~i 11 <'.J
0 f tq0p~i ll0°f 

MINIMUM PRESS. TEMP l~opsi' f},.ooof 1:'7o p?j rz.oaof DESIGN 

BODY MATERIAL f. ~,.\... .. t?T~# 

fL 11 pipe il'ID~. t\ \ 411_ 100.if f.?f CONNECTIONS C'I 

Pf?O~~ _# .c;,f:> - ( d-DT t;w172'tf l. \,\ 

A2oe>E:: A ==' f;" - > E:>' f'l... DIM4':? .. 
"' 

f(200f \ ---
~u~JE:-~r r:,~ 1~4." 

. 
E::tJc.~u F? e:: ~ ,.~ <t , 

.. --" j -
C:.H~~ tJA1 IL.;. .. & ::;:.. e>ll ill ,..&l.A~I t:tP'P. D 

·' 

~1' 
I ~ 

0-= 4-" <C -
AUTOMATIC RESET ~ 

( 

FL.OAT MAT~~ IA L.. I ~ rz.e:. - ?ILP·'~"~ ~11'>'10 11 

--··--
MANUAL CONTROL BYPASS 

CHART NO I SIZE 
~-

I REVOLUTIONS 
....__ 

CHART DRIVE 
AS LEVEL RISES t-"'NTAG-T~ 
CONTROL PRESSURE OPIS:tJ 
SPECIAL CONSTRUCTION a ~ ? TA 1tJ \.. E:.~"7 NOTES 

~1e-~l.. 
W~"iT E:~ PAF!1'~ 

OPERATES WITH L~\J -1-0? 
SERVICE f'L.P~f l..1T1e ~ F\,o\Nt;>pl.. I TT f:F F L.o\f-J "==' f'L-11 Te,:: 

~ ... 1 11-Jre~fAG-I::: ~-I IWT~!2fA.G-i:: \}-I Hl64~ ' 

L..E:\J £:\.. 
' 

VESSEL NO 

PLANT NO 

PURCHASE ORDER NO 

THIS SPECIFICATION CONSTITUTES A BILL 01" MATU'llAL AND Wll .. L ACCOMPANY ALL COPllUI OF THE PURCHASE ORDER 
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HOBBS-BANNERMAN COR~ 
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Humble Job 
H-B Job 10-154 

1. 0 GENERAL 

HEATER TREATERS 

V2A THRU V2D 
( 4 req 1 d) 

10-154-HT 

This specification applies to the design and construction of 
four heater treater units complete for use on an offshore vessel 
used as an oi 1 treating storage faci 1 ity for the production 
from a Humble deepwater platform in the Santa Barbara Channel. 
The equipment is for outside service in wet salt air atmosphere. 
The area is classified as hazardous Class 1, Division 1. The vessel 
has the following maximum motion during continued operation in 
rough seas, (1) heave·- 3 foot at 6 seconds interval, (2) pitch -
3° and (3) roll - 3°. The vessel shall be to v1ithstand 10 feet heave 
at 6 seconds interval with 5° pitch and 8° roll during rough seas 
with operations discontinued. 

2.0 DESIGN BASIS 

The heater treaters are to reduce the water content of the 
oil to less than 2%. The oil is 20° API gravity. The emulsion 
feed to the unit contains 10% water. The viscosity of the 
emulsion is 4,000 SSU at the inlet temperature of 110°F. 0 The dry 
oi 1 viscosity is 150 SSU at the outlet temperature of 160 F. The 
design net oil rate is 10,000 B/D or 11,000 B/D of emulsion. Vessel's 
steam supply at 160 psig saturated is available for heating. 
Heating coils shal 1 be provided in the heater treaters to 
heat the above feed from 110°F to 160°F. T~e design, however, 
shal 1 be to transfer a minimum of 6,000,000 BTU/HR into the emulsion. 

The heater treaters are to operate without a gas pad and at an 
operating pressure of 75 psig to prevent gas break out. 

Al 1 items shown on drawing 154-202 as the heater treater packages 
shal 1 be included in the work. 

The design pressure of the vessel is 150 psig@ 200°F \.\ith 1/1611 

corrosion allowance on al 1 surfaces except the heating coils. The 
heating coils shall have 1/811 corrosion (minimum) allowance. 
All internal surfaces of the. vessel except heating surfaces shall 
be protectively coat~d in accordance with Specification 10-154-Cl. 

The crude oil contains sour gas with as much as one percent 
hydrogen sulphide and three percent carbon dioxide. 

The heater treaters shall be equipped with Petreco (or approved 
equal) electrical coalescing system with electrodes adjustable 
externally on th~ vessel. The system shall be lOOKVA single 
phase, 480V, 60 Hz. 



Humble Job 
H-B Job 10-154 

3.0 CONSTRUCTION 

10-154-HT 
Page 2 

The vessel shal 1 be constructed in accordance with the ASME 
Code Section VI I I with corrosion allowances specified in 
Par. 2. The unit shall consist of all items shovm on 
Drawing 154-202 within the shaded area for the Heater 
Treater Packages. In addition, the supplier shal 1 furnish all 
necessary sampling connections with sample box and drain. Al 1 
instruments and controls shall be as specified on the attached 
data sheets. Al 1 oil, gas and water piping shal 1 be Class A 
as described in the attached Specification 10-154. Al 1 piping 
to conform to ANSI Code for Refinery Piping s31.3 latest edition. 
All piping shal 1 be run plumb and square and of first class 
appearance. Al 1 welds are subject to radiographic inspection 

. by Humble. Acceptability of welds to be in accordance with 
ASME Code Section VI I I Par. UW52. Defects to be repaired and 
reexamined at supplier's expense. 

Instrument air p1p1ng to comply with attached Specification 10-154 
for Class AA piping. Process and air connections to instruments 
shall be Class A Piping or 304 stainless steel tubing, .03011 

minimum wall with Imperial Hi-Seal stainless steel fittings. 
All instrumentation tubing to be continuously supported in 
steel channel or on rigid pipe. All tubing bends to be made 
with benders. All tubing runs to be plumb and square. 

Valves are to be as 1 isted on the drawings. 

The entire assembly is to be mounted on a fabricated steel 
skid adequate for four point marine type handling. Access 
ladders shall be provided for access of all controls and 
instruments. 

All piping shall be tested. Process p1p1ng shal I be isolated 
from instruments and vessels and hydrostatical ly tested at 
413 psig. Instrument air 1 ines to be tested with dry air at 
JOO psig. Drain completely dry and seal all piping systems 
for shipment. 

All electrical work shall comply with the State of California, 
Title 24 regulations for electrical work. All shal 1 be for 
Class 1 Division I All conduit and fittings shall be copper 
free type satisfactory for salt air exposure. Fittings to be 
Crouse-Hinds GUA or GOU type. Wire to be stranded copper #14 
gauge (minimum) type TW. All wiring shal 1 be complete with 
one junctron box for external connections. Terminations shall 
be provided with terminal blocks. Al 1 wire to be labeled at 
all j-boxes and at both ends with Brady or equal labels. 



Humble Job 
H-B Job 10-154 Specification 10-154-FCV-31 . 

HEATER TREATER SHUTIN VALVES 

FCV - 31 A, B, C & D 

(4 required) 

1. 0 GENERAL 

This specification applies to the purchase of four 611 size, full 
opening, 275 psi WOG, forged steel ball valves with ANSI 150 RF 
flanged connections and corrosion-resistant trim; with pneumatic, 
cylinder-type, spring return, 90° rotary actuator and actuator 
mounting adapter. 

2.0 VALVES 

3.0 

4.0 

Valves shall be Cameron ball valve figure 800101-20, or approved 
equal. 

ACTUATOR 

The actuator shal 1 be scotch-yoke type, with al 1 moving parts 
submerged in a sealed oil bath. Actuator shal 1 be suitable for 
operation in either a vertical or horizontal position. All 
bearing surfaces shall be coated with a permanent, lubricating 
and protective material. Actuator shal 1 be weatherproof, with 
protective coating and corrosion-resistant construction suitable 
for marine exposure. Actuator shal I be sized to break, stroke 
and close valve against 275 psi differential pressure with 100 
psig operating air. Construction shall permit actuator to be 
safely disassembled in the field without special equipment. 
Actuator mounting adapter shall have provisions for mounting 
actuator either in line with or at right angles to the run of the 
valve. Actuator shal 1 have a three-way, normally closed, 
solenoid valve with explosion proof and watertight (NEMA 4, 7, 9) 
solenoid enclosure, 120 VAC, single phase, 60 Hz operation, and 
125 psi allowable operating pressure differential with air. 
Solenoid valve shal 1 be mounted and piped to actuator cylinder. 
With solenoid valve deenergized, cylinder shall be vented and 
valve shall be spring-closed. Actuator shall be a Bettis Model 
CB-725-SR, or approved equal. 

INFORMATION REQUIRED WITH BIDS 

Bidders shall submit a fully dimensioned assembly drawing, with 
all parts identified and shown in functional clarity. 
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Humble Job 
H-B Job 10-154 

5.0 SHIPMENT 

Specification 10-154-FCV-31 
Page 2 

Supplier shall be responsible for packaging, shipment and safe 
arrival of the valve assembly at the destination stated in 
Humble's request for quotation. All shipping containers shall 
be tagged with valve numbers. 

6.0 GUARANTEE 

Supplier and manufacturer shall guarantee the unit to meet all 
requirements of this specification and to be free of defects 
in material and workmanship for 12 months after the delivery 
date. Defects or deficiencies shal 1 be corrected at no additional 
cost to the purchaser. 
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JI'~ 'I I 

,,,,. .. , ·'· TYPE 

~---·-·-------------·---+----------+---+---+---+-----+----+--

-
----
·--

" 

.-d ,,,,, '"<! 

P'IN8 I. ~ ~ ~ 
" --~ 

/ • l ' 7 
~ " ·~ _. 
.....l J 

AIR P'tLTER • tltEOUCER ' ;· 
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SPECIFICATION 

CUSTOMER HdMol.-~ 

ENGINEERS • CONSTRUCTORS 

SANTA FE SPRINGS. CALIFORNIA 

LIQUID LEVEL INSTRUMENTS 

cit... ~ FE: f IN l t.-1 t'1 ?!?~ 

PLANT LOCATION t.'fF~rloF&::. \)e:;~~l-
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MAKE OR APPROVED EQUAL Fl~H e:r:: 
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MOUNTING Fl..~'D .. 

INDICATING OR RECORDING 

INTERFACE OR LEVEL 1.- E::"' f; L.. . 
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OPERATING PRESS. TEMP 1~p~i ICP0°f -
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MODEL 
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INDICATING OR RECORDING 

INTERFACE OR LEVEL INiE::fZfA~ e: 
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SPECIFIC GRAVITY AT 60° ,t:j·~/ J,oa 

OPERATING PRESS. TEMP 1~f~i )((J0°f -<t 
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l------
--~--.-- .. --~---

TUBING MATIERIAL lo LENGTH 
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Humble Job 
H-B Job 10-154 Specification T-2 

l. 0 GENERAL 

ATMOSPHERIC PRESSURE SURGE TANKS 

T-1 Clean Water Surge Tank 
T-2 Water Surge Tank 
T-4 Salt Water Cooling Tank 

• 

This specification applies to the design and constructioh of the 
above tanks. The tanks are tn hp 11<:Prl on a H 1 1mhlP. Oi 1 ~nri 
Refining Co. offshore vessel taking oil production from an 
offshore platform. The tank~ are to be all welded construction. 
Welding and fabrication details are to comply with API Standard 650. 
Ladders, platforms and handrails to comply with State of 
California and Federal Safety Regulations. 

2.0 CONSTRUCTION 

T-1, T-2 and T-4 shall comply with API 650 welding and fabrication 
deta i 1 s. Tanks sha 11 be as shown on Dravii ngs 154-207, 154-208 & 

154-209 

The tanks are to be furnished completely assembled f .o.b. trucks 
or barges at the jobsite specified on the Humble Request for 
Quotation. All exterior and interior seams shall be continuously 
sealed to provide for proper application of the protective 
coatings to protect against rusting, corrosion and contamination. 
Each tank shall be tested by filling with water prior to 
shipment. 

3.0 PROTECTIVE COATINGS 

Al 1 tank external surfaces including ladders and other appurtenances 
shall be cpated in accordance with the attached Specification 
10-l54-C2 

A 11. i nte ma 1 surfaces of tanks T-1, T-2 and T-4 sha 11 be coated 
internally in accordance with Specification 10-154CI. 

4. 0 DRA\~ I NGS. 

Supplier shall submit three (3) copies of shop drawings for 
approval prior to starting fabrication. Purchaser reserves the 
right to change nozzle and appurtenance orientation and location 
until approval of these drawings. 
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Humble Job 
H-B Job 10-154 

5.0 GUARANTEE 

Specification T-2 
Page 2 

Supplier shal 1 guarantee the equipment furnished to be free of 
defects in material and workmanship for twelve (12) months 
after delivery date. Defects or defeciencies not meeting these 
specifications are to be corrected at the supplier 1 s exp~nse. 



Humble Job 
H-B Job 10-154 Specification IO-JS4-T3 

• 

SPECIFICATION 

OIL SUMP T3 

1 ~O GENERAL 

This specification applies to the design and constructio~ of the 
above vessel. The vessel is to be used on a Humble Oil and 
Refining Co. offshore vessel which takes production from an •· 
offshore platform. The vessel rs to be constructed in accordance 
with ASME Code Section VI I I. 

2.0 CONSTRUCTION 

The vessel shall be constructed as shown on Drawing 154-209 
The design pressure is 25 psig at l00°F with 1/16 11 corrosion 
allowance. 

All joints and connections both externally and internally shall 
be continuously seal welded. Welds internally shall be ground 
smooth prior to coating. 

3.0 PROTECTIVE .COATING 

The vessel and appurtenances shall be coated externally in 
accordance with the attached Specification 10-154-C2 and coated 
internally in accordance with Specification 10-154-Cl. 

4.0 DELIVERY 

The vessel shal 1 be delivered f.o.b. trucks or barges at the 
jobsite specified in the Humble Request for Quotation. 

5.0 DRAWINGS 

Supplier shall submit three (3) copies of shop drawings for 
approval prior to fabrication. The purchaser reserves the right 
to change the location of nozzles and appurtenances until the 
approval of these drawings. 

6.0 GUARANTEE 

The supplier shall guarantee the vessel to meet the requirements 
of this specification and to be free of defects in material and 
workmanship for a period of 12 months from the delivery date. 
Defects or deficiencies shall be corrected at no additional 
cost to Humb]e. 



Humble Job Specification 10-154-PSA 
H-Ll Job 10-154 

OIL SUMP PUMPS 

P5A & P58 

(TvJo Req'd) 

1 • 0 GENERi\L 

This specificati'on applies to tne purcnase of two sump pumps for 
puc1piny viscous crude oil from an offshore ve·ssel oi-1 sump tank. 

• 

The crude oil is vJet and contains.some '-i<J11d and qr1t. The crude oil 
also contains ti 2S and C02. The pumps c.o.c: located in a hazardous lo­
cation classified as Class 1, Group 0. The exterior of tl'1e units is 
ex.posed contin_uously to wet salt air ~trnosp11ere. 

2.0 DESIGN & CONSTRUCTION 

The pumps st1al l Lle designed and constructed to pump a rnini;-1uGi of 1:i 
gallons per minute of 100,000 SSU crude oil at 0.93 specific gravity 
with a differential pressure of 100 psi. Tile motor shall be a 
minimum of 5 hp vJith separate or integral gear.s to drive the pump at 
the design speed (approximately 500 RPM). Tne pump shall be a 
1forthington ti GR witll cast iron case and gears, asuestos lead 
packing, and steel shaft. 

The motors to be for 440 volt, 3 phase, GO Hz power. Motors are to 
tie explosion proof for Class 1, Group D vJi th UL label. The motor and 
coupling are to be mounted on a steel flange t6 match a 2b' 1 Class 75 
mating flange (Tube Tu~n Part No. 705). The gear motor is to be 
mounted so that the suction is 48 11 belo1:1 the .flange face. The 
arrangement shall be as shown on the attached sketch. The mounting 
assembly and equipment shall be adequate for operation of the sump 
tank at 14.5 psig. The pump discnarge piping shall be 3" IPS 
terminated in a 3" 15017 ASA RF flaflge. The pump shaft extension 
shall be designed for the full gear motor output torque. The pump 
support c'olumn shall be adequate to maintain alignment of-the equip­
rnent for long bearing life. 

3.0 TECHNICAL DATA 

S~pplier to submit certified drawings for ~pproval before starting 
fabri~ation of the units. Six copies of final drawings, parts list, 
installation , maintenance and operating instructions shall be fur­
nished upon shipment of units. 

4.0 GUARANTEE 

Supplier and manufacturer shall guarantee the equipment to meet 
these specifications and to be free of defe~ts in material and work­
manship· for 12 months after the delivery date. Deficiencies of de­
fects shall be corrected at the expense of the su~pli·er. 
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Humble Job 
H-B Job 10-154 

5.0 SHIPMENT· 

Spec. 10-154-PSA 
Page 2 • 

• 

Supplier shall package and ship and be responsible for safe arrival 
of the units at the destination specified in the Humble Request for 
Quotation. 
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Humble Job Specification 10-154-MlOO 
H-B Job 10-154 • 

PRODUCED WATER METER 

(One Req 1 d - Mark MlOO) 

Thfs specification applies to the purchase of one Hal I fburton 41 ! 
150# _RF flanged turbine meter for metering water at 100 to 1200 gpm. 
Meter body to be· either 316 SS or lined steel. The I ining to be 
Tube-Kate TK21 15 mils thick (or approved equal). The meter is to 
be for outdoor service in salt air atmosphere in a Class 1 Division 
Group D hazardous location. A Halliburton Model 60FB flow analyzer 
shall be furnished to read out the meter output in barrels and 
tenths. The flow totalizer is to be flush mounted on the main control 
pane 1 in a non-hazardous location. The power supp I y is I I 5 VAC, 60 
Hertz. The flow totalizer shal I be equipped with a flow rate .indi,cator 
and D.C. output signal proportional to flmv rate. The output signal 
sh a l 1 ·be 4- 2 0 MA . 
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HOBBS-BANNERMAN CORPORATION 
ENQINEEA8 • CONSTAUCTOAS 

SANTA l"E SPRINGS. CALIFORNIA 
8HEll:T -- OP' --

SPECIFICATION 
LIQUID LEVEL INSTRUMENTS I e I 

CUSTOMER ~UMBLE- OIL ~ ~EFil-J 1...J Gr C.O, Joa No. 10-154-
PLANT LOCATION Cf f<£;.HOF2' E:: '1~~~1-

IDENTIFICATION TAG NO L..c.-1;o 6 LAM ISi ~ LAL I $'2. ~ ~ 
MAKE OR APPROVED EQUAL F I -71-t t fZ.· · Fl'5HER 

TYPE '2.Scx::> '2.Boo 

MODEL .z4q" ·'2t;'2. \/ 

MOUNTING 4!'- n;~ ~.F: 4-"- I so*- P\.f: 

INDICATING OR RECORDING 

INTERFACE OR LEVEL Lf:VEL L6vG-L.. 

COMMODITY Cf\J~OIL ,..._.~ er~~ OU-1.J&: -
• Bo To I.oz • 0o TO 1.0'2. u' 

SPECIFIC GRAVITY AT 600 -
0 e:,ooF 0 _{oo.f = OPERATING PRESS. TEMP ~ 

MINIMUM PRESS. TEMP '2. oz. 1"2ooF ri_oz. 1'2.cf F _J 
DESIGN 

BODY MATERIAL S-rt... ~TL. ) 
CONNECTIONS 4!'-1 ;o=tt ~. F. 4 11-160# fZ.,F; tit 

FINS REQUIRED ~ -
FLOAT MATERIAL SIZE 31'-' ~~ ?/'./. 14-' ~'"' ~~ ~II~ 1011 ~ 

PILOT- RIGHT OR LEFT HAND (LATE~) 
0-10 

THROTTLING RANGE 0-100 

AUTOMATIC RESET t-Jo 

AIR FILTER a REDUCER YE-~ 

MANUAL CONTROL BYPASS NO 

CHART NO I SIZE ) -3-IS P61 ' - - I 

I REVOLUTIONS 
1 ' 

CHART DRIVE BouR, TuB& - -
AS LEVEL RISES 

lt-lCRli-A~ f:~ C.ON'.~TS t:o....s ,. ,s -, ~ 
CONTROL PRESSURE OPE <::.LO•;,,t:' 

- SPECIAL CO~TRUCTION a UJA.. T AL.L ,rsrL SPDT 5WITC~ 
~ ~ NOTES WESTTEO A&.RT5 Wint &x. PROOf 

PSRSPl:C. C.L.1 G-P. D j) U\ IQ- l~A- /""..I 

OPERATES WITH LCV-150 \I '?""" -
SERVICE WATE-R WATf:R .i < 

SUR&E- 5URG~ ...J 

TANK TAtt-JK ·_ , I 

VESSEL NO T-2. T-'2 
PLANT NO 

PURCHASE ORDER NO 

THIS SPECIFICATION CONSTITUTES A 1!111.L 011' NAT&RIAL AND WILL ACCOMPANY ALL COPlll:S 01' THIE PUACHAH ORDIER 
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HOBBS-BANNERMAN CORPORATION 
ENGINEERS • CONSTRUC~ORS 

SANTA FE SPRINGS. CALIFORNIA 

SPECIFICATION 
LIQUID LEVEL INSTRUMENTS 

CUSTOMER HUM BL& OIL.. 4 RE-Flt-J It-JG Co· 
~LANT LOCATION Cf f~rlof2.:: \/&-~?Ed~ 

IDENTIFICATION TAG NO LtcH 1!7S ~ t't IS<;, 

MAKE OR APPROVED EQUAL MAffNE:TRoL. • 
TYPE A- IO~ f 

MODEL "TAtJDt-M 

MOUNTING FLAr-JG-E: 4!1-1;.o#RF 

INDICATING OR RECORDING ·-
INTERFACE OR LEVEL LE.vf.:L 

COMMODITY •' CRLJ~ otL. 

SPECIFIC GRAVITY AT 60° .eo -ro.~; 
F• 

0 G,QD Lf\ OPERATING PRESS. TEMP " 
MINIMUM 
DESIGN PRESS. TEMP 1; 1'200 --

?TL-. 
u 

BODY MATERIAL ,-l 

U~A? 4 11-fSo* RF.· 
...... 

CONNECTIONS :I; 

FINS REQUIRED - J 

FLOAT MATERIAL SIZE FURC. 2r:i<3~ "" 
PILOT- RIGHT OR LEFT HANO - <l 

THROTTLING RANGE -- UI -
&. 

AUTOMATIC RESET -- ..c( 

'..t'I 
AIR FILTER 8i REDUCER -
MANUAL CONTROL BYPASS - - - .. ~ 

I SIZE 4POT 
~ 

CHART NO MICRO ) 

CHART DRIVE I REVOLUTIONS 5WliCJ..IGS 
AS LEVEL RISES ~~ ~ _......, ____ /'-.... ........... ~ 
CONTROL PRESSURE 
SPECIAL CONSTRUCTION a e >(Pl I n<coF 
NOTES ~OU-Sit.JG-

CL. f GR. D. 
,, 

OPERATES WITH P-SA. P-SB 
SERVICE CIL. ?Lll"tf 011... ~tf 

I . 
' VESSEL r-~ j-~ NO 

PLANT NO 

PURCHASE ORDER NO 

~ 

, 

SHEET -- 01" --. 

I e -
JOB NO. I0-1 S4 

~ ~ 

I 

' 

THIS SPECIFICATION CON&TITUTES A l!llLL 01" MATltlltlAL.AND ~ILL ACCOMPANY ALL COPlltS OF THE PURCHASE ORDER 
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HOBBS-BANNERMAN COR~ SHll!E1' -- . OF_._ 

SPECIFICATION 

PLANT LOCATION 

IDENTl!"IC.a.TtON T.a.G NO 

SANTA FE SPRIWGS CALIFORNIA 

PRESSURE INSTRUMENTS 

i PI· 350 6: PI·3~1 
a--M-" K_E_o_R_"_'" __ '"~_o_v_Eo_E_cu "~-------- ~- :~L~~-------+·- __ . ___ ! •_------+-'--~'!A------+ I; ---c---_i ._• __ _ 

1 
PRG~5, GrA· : - , PRE~~. GA, _; TYPE 

MODEL 

----r- '2 ~ 3-·-- I -·- ----- L-. ---- ;---'2~-~---1-i --1----

--·-----r--------------- + ,----1.--· ·--t---------'-~- - --~i7:1.------·-r=- - ---t-
MouNT1NG \ LOOT•ON • Vd MPT ·LoWE-3'-. V:;1 MPT !BofToM: 

1--------'i'-- -----+ -L-----t-------- -----+---- __ _._1 ___ -+1----+----. , . I 
1p.,;01c.a.T1NG OR RECORDING i I Nl:7· ; ft-Jp. i 

.. -----------+--------------~--+---------- -----------.- ·--- -----1----
NORM.a.L PRusuRE <a TEMP '. ;o ilOO"F 

1 
, 4o ! (oo° F i 

----------------______ --1.:__ ___ ~_. ------- -----"- --;.--- - -----r----J----

PR£88URE ELEMENT R.a.NGE . O-lGJo , o- ~o 1 
- ---------------·- -----------+------- ---- ------- ---.-----<i--·---+----
~~::s~:~ ~~~~!~.a.TL ___ ~~~D~_l 511fJ ~~ -i_ __ -__ Q_'------~f20, ! ~I(.,~: -

------------~~~--~-~-- 4" . -~ ----- ~ -~-----~-4J-~ .. ~~--~-'-'-_-~ .. -_,--, ~fl'<..,»---
• I I 

THROTTLI P..G RANGE H I ! H 
_A_U_T_O:-...~,~-R-E-8E_T ________ - -+----------+:-----~ll.~-- ; 

1 
ll.. 

·-------·---------··-----+------------------__._ ______ --·----+-----4---

~ l ~ R.a.TE .a.CTION 

-~-----·----·--·-------------·r -----------4-i----.,.,,+----'-__..; ______________ -t-__ ... a+ .... ---

,_A_l_R_F_,L __ T_E_R_s._R_E_D_u_c __ E_R ___________ ---.--____ . __ .~ __ --,,;'";;;.+-----~-------·--·-~---""··~·--
j : 3 : i ?; 

CH.a.RT SIZE I NO -- -----1-1 ______ T ____ ! -- - ~ I I '1\ 
M'.a.Nu.a.L CONTROL !IYP.a.SS 

r i i i 

• CH.a.RT 0111~-REVOLUT~O-N----r---l:f-' ---+-I ------+----f-,: ---+-----+--:---4!---

INDIC ... TING SC ... LE RANGE r 1 
! 
I ' - AS PRESSURE INCREASE_S ________ .. _-T-j. ----------+-.. 

OUTPUT !llGN.a.L j ! i I 
LOC.a.T10N OF 
PRESSURE T.a.P ! 

------1-----~-----I 
I 

---------------+------------+-----4------+---
I -

! 

PULS.a.TION D.a.MPENER i : 
t---~~~--~..,,...,--~~~~~-+-~~~~...,...~--1--~~-+~~~-+-.,,,...--,..,.-,,...........,._.~ ...... ~~ ~'""""'"""' 

:p~~~~ CONSTRUCTION I GJLYC'RIN i '&l...'(C6RltJ 
i FILLEi' I FILLE-D 

I I If i I ! t 
_O_P_E_R_.a._TE_S_W-IT-H----~------~1 p>J-A 1-----p>--,~---13---~1!_1_!---,----~:----L-~ 
SERVICE TEFFI-ue-.... i:r--rE.A="LuE..lT --:o,~AR~e I 01~<:MA"GE 

I PUMP FIZOM j ?UMP FRoM 01 L RJMF 1 OIL PUMP 
I FL0TA110..J ! fl.oT.\Tlo...> P-SA ,. -P-SB. 
! Ut-J •T i tJt-JJT OIL. SuMP orL '5UMP 
I I' TA"'-IK I TAJ.AK 
I i-3 ,. 1-3 
i > I 

-----------------+---------+-~~~----4~---~~--+-~-~~~--i 
PL.a.NT NO 

PUR\:HASE ORDER NO 

I 
I 
! 
i 

THIS SPE_CIFIC.a.TION CONSTITUTES A BILL 01" MATERIAL ANO WILL ACCOMP'ANY ALL COP'lll!S 01" THIE PURCHASE OltOll:R. 
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Humble Job Specification I 0-154-FLOU 
H-B Job 10-154 • 

SPECIFICATION 

OIL RECOVERY FROM WASTE WATER 
FLOTATION UNIT 

1. 0 GENERAL 

2.0 

3.0 

This specification applies to the design, construction and i~itial 
operational supervision of equipment for removal of suspended oil 
from oil field produced water. The unit is to be installed on an offshore 
vessel taking oil ~roGuctiun fro111 ar. uffs'.1ore plalf0rr.1. ·The location 
is classified as hazardous Class 1, Division 1, Group D. The unit 
is continuously exposed to wet salt air atmosphere. The water is 
very corrosive. The unit is for continuous service and must be 
c:!ependable since down time of 'this unit curtails. production fr<;>m 
the p I at form . 

DESIGN CONDITIONS 

The influent water may contain up to 200 ppm of suspended oil in 
addition to 50 ppm fine sol id particles, sand and grit. The unit 
shall reduce the non-sotuble oi 1 to 10 ppm or less with chemical 
treatment and to 25 ppm or less without chemical treatment. The 
required maximum thru put is 25,000 barrels per day. 

The unit shall automatically compensate for 100% change in flow 
rate (at rated capacity) while meeting the above performance on 
0 i l remova J. 

The water contains hydrogen sulphide and carbon dioxide and is very 
corr~ive to carbon steel. All wetted parts shal I be protectively 
coat~d, made of type 316 ss, or made of rubber or suitable plasilc 
mater i a 1 s. 

EQUIPMENT 

The unit· sha 11 be a Wemco Depurator .tor approvett equal) as manu­
factured by Wemco Division of Envirotech, 721 North B Street, 
Sa~ramento, California. The unit is their machine #10 rated at 
25,725 B/D. The unit consists of a self supporting steel tank 
skid mounted. It contains four cells in series; each cell is 
equipped with a 10 hp explosion proof motor, belt drive, belt 
housing, neoprene rubber rotor and dispenser. The shafts shall 
be 316 ss where exposed to the water or gas. The entire assembly 
is to be gas tight and equipped with a breather valve. Unit is to 
be connected to the platform vapor recovery system. The unit is 
to be equipped with a Fisher 2500-249 V liquid level control with 
reset .action and 3-15 psi bourdon tube. Float· to be 3" x 14" 
316 ss. Trim to be 316 ss. 

* Similar 4 stage mechanical flotation unit manufactured by National 
Tank_is also acceptable. 

.. 
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Hurnb I e Job . 
H-B Job 10-154 

Specification 10-154-FLOU 
Page 2 .. 

All internal parts of carbon steel of cast iron shall be coated with 
Humble Epoxy Mastic Coating in accordance with Specification 
10-154-Cl. All ~xternal metal surfaces shal I be coated with Humble 
Rust Ban in accor~ance with Specification 10-154-C2. 

All equipment items other than those described above shall be as 
L 

stated in WEMCO Data Sheets F8-D2, F8-D3, F8-D3.1, F8-D302, F8-D302.1, 
F8-D200, F8-D201, F8-D203, F8-D204; as shown on Dwg~. 52650-3, and as 

. shown on lithoprint F8-L1. 

4.0 TECHNICAL DATA AND SERVICE 

The supplier shall furnish technical field service to aid in starting­
up and trimming the unit for optimum performance. 

The manufacturer shall furnish 6 copies of the fol lowing within 14 
days of the order date: 

(1) Certified dimensional outline drawings. 
(2) Cross sectional drawings showing details of internals. 
(3) Parts list. 
(4) .Installation, maintenance and operating instructions. 

5. 0 SH I PMENT 

Supplier shall be responsible for packaging, shipping and safe ar'rival 
of all equipment to destination specified by Humble in the "Request 
for Quotation11

• 

6.0 GUARANTEE 

The supplier and manufacturer shall guarantee the equipment to meet 
all of the requirements of these specifications and tne manufac­
turer1s data sheets referenced. They shall guarantee the equipment 
to be free of defects in mater i a 1 and workmanship for a period of 
12 months from f i~st service date. Inadequate performance or defec­
tive equipment construction shall be corrected at no cost to Humble. 

ADDENDUM #1 

The Varec 2000 vapor vent valve shall be special type with flanged pressure 
vent connection suitable for piping vented gas into the main vapor system. 

The 
two 
for 

supplier shall include, in the bid price, field engineering services for 
days as s~ecified in Par. 4.0. State in ·the quotation basis for ~harges 
additional services requested by Humble. 
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10-154-PIA H-B Job 10-154 • 

EFFLUENT WATER 

PUMPS PIA & PIB 

1. 0 GENERAL 

2.0 

3.0 

This specification applies to the purchase of two pumping units for-use 
in pumping produced water from the flotation unit to the·clean water 
surge tank. The pumps are to be used on an offsr.ore vessel in a 
hazardous location classified as Class 1, Division l, Group D. fhe pumps are ex­
posed continuously to wet salt air atmosphere. The water contains 
H2S and C02. 

DE~IGN & CONSTRUCTION 

The pumps shal 1 be capable of pumping at the rate of 750 gpm with a 
differential head of 65 feet. The motors shall be explosion proof 
Class 1 Group 0 with UL label. The motors shall be non-overloadiRg 
to end of curve. The pump shall be a Wortnington 4CNG 84.with all 
Worthite construction (or approved equal}. The pump shall be frame 
mounted type complete with steel base, motor. coup] ing, coupling 
guard and all necessary oi I lubrication equipment. The base shal 1 
be adequate to maintain ·the pump alignment when mounted on a re la­
t i_ve l y fl ex i b 1 e steel deck. 

TECHNICAL DATA 

Bidders shall submit 3 copies of the following with their quotation: 

(1) Head-capacity curves showing efficiency, horsepower anci NPSH 
(2) Cross-sectional drawings showing al I materials of construction. 
(3) Dimensional outline drawings. 
(4) Manufacturer catalog number and description of motor, coupling, 

lubrication equipment and all other accessory items. 
(5) Pump data sheet. 

Suppliers shall furnish 6 copies of the same final certified data 
plus operating, installation and maintenance instructions complete 
with detail parts list. 

4.0 SHIPMEtH 

Supplier shall pa~kage and be responsible for safe arrival of the 
pumping uni~s at the destination specified in the Humble Request for 
Quotation. 

ADDENDUM: All exterior steel and cast iron surfaces shal 1 be coated 
in accordance with Specification 16~J54-C2 
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H-B Job 10-154 

5. 0 GUARANTEE 

... 

1,.,0-154-P I A 
r-age.2 

The supplier and the manufacturer shall guarantee the equipment to 
meet all requirements of this specificatibn and to be free of de­
fects in material and workmanship for 12 months after _the delivery 
date. Defects or deficiencies shall be corrected at the expense of 
the supplier. 

"'": . : 
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H-B Job 10-154 Specification· 10-154-TM 

TURBID I TY METER 

I. 0 GENERAL 

This specification covers the design requirements for a 
turbidity meter to be used to measure the turbidity of the 

• 

effluent water discharge from a flotation unit on an offshore vessel 
which takes oi 1 production from an offshore platform. Th~ 
sensing head will be located in a Class I Division I Grot•., D 
hazardous area. The indicating unit will be located inside in 
an area classified as non-hazardous. 

2.0 DESIGN AND RATINGS 

The instrument shal 1 detect contamination in the effluent 
water by measuring the change in the clarity of the water by 
continuously scanning the process stream with two photocells 
and comparing the 1 ight transmittance of the water with the 
1 ight scattering effect resulting from contamination with 
suspended sol ids. 

2.1 Sensing Head 

The sensing head shall be constructed of 316 stainless 
steel and shall have maximum operating temperature of 
75°c. The sensing head shall handle a·flow rate of 
750 GPM and shall have 411 150# ASA R.F. flanges. 
Maximum operating pressure shall bel50 psi. The instrument 
shall have a sensitivity range of 0-500 JTU (Jackson 
Turbidity Units). 

2.2 Indicator 

The indicator unit shall use all transistorized circuity 
encased in a portable weatherproof metal cabinet. The 
unit shall be for use on 120 volt A.C. 60 Hz electrical 

. power. A lar1e liner scale meter with six position 
~-range selector shall be used to read turbidity in JTU's. 

An adjustable alarm relay with time delay shall be used 
to give an alarm when the turbidity reaches a preset point. 
This alarm shal 1 have a dry contact closure output. A 
0-5VDC output shall be provided for remote indication. 

The sensing head and indicator shall be manufactured by 
Keene Corporation and shall be their Model 8618 or approved 
equal. 



So 

Humble Job 
H-B Job 10-154 

3.0 GUARANTEE 

Specification 10-154-TM 
Page 2 

• 

The manufacturer shal 1 guarantee the equipment to be free of 
defects for a period of one year fro~ the date of acceptance. 
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Humble Job 
H-B Job 10-154 Specification 10-154-GC-1 

.. 

PACKAGED VAPOR COMPRESSORS 

GC-lA and GC-IB 

1. 0 GENERAL 

2.0 

This specification applies to the design and construction of ·two 
complete compressor units mounted on a single skid complete with 
compressor motors, scrubber piping, controls and electrical 
connections. The unit is to be used on an offshore vessel 
used to treat oil from the Humble deepwater platform in the 
Santa Barbara Channel. The unit operates in a hazardous location 
classified as Class l Division 1 Group D. 

PROCESS DESIGN AND CONTROLS (Compressor Skids) 

Each compressor shall be capable of delivering a m1n1mum 50 MSCFD 
of gas from 511 Hq vacuum suction pressure at 90°F to 5 psiq 
discharge pressure. The compressors shall be Root Glower 
Model XA Size 33 or equal. A scrubber shall be provided for th~ 

suction of the units. The scrubber to be des1gned for 50 psig 
working pressure with 1/1611 C/A ASME Code Section VIII. The 
scrubber capacity shall be a minimum of 100 MSCFD at 511 Hq 
vacuum. 

Scrubber is to be equipped with a demister and with automatic 
drain. A blow case type trap shall be provided to deliver the 
liquid at 5 psig maximum pressure using gas from discharge. 
The automatic drain valves shall have double block and by-pass 
valves on both units so traps can be serviced without removing 
the compressors from service. 

3.0 INSTRUMENTS AND CONTROLS (Compressor Skids) 

In addition to the automatic scrubber drains specified in Par. 2.0 
each scrubber shall be equipped with: (1) Daniel or Penberthy 
steel body reflex gauge glasses with steel, check type, gauge 
valves; (2) Magnatrol TF 62 type, steel body explosion proof high 
level shutdown switch with SPOT microswitches, and UL Label for 
Class 1, Groupe D hazardous locations. 

The compressor suction scrubber is to be equipped with a Crosby (or 
equal) steel body relief valve. The discharge of each compressor 
shall also be equipped with asimilar relief valve. All relief 
valves to be set at 50 psig. The scrubber relief valve shall be 
sized to handle 100 MSCFD minimum gas rate at. l50°F.· 

All items shown on Drawing 154-205 as compressor package 
shall be included on the unit. 
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The discharge header of each compressor shall be equipped with 
SS thermowells suitable for use with Weston or Dillon type dial 
thermometers. 

• 

All items containing gas or liquid hydrocarbons shal 1 have steel or 
ductile iron housings and/or enclosures. 

4.0 CONSTRUCTION (Compressor Skids) 

The units shall be completely assembled on a structural steel skid 
base. All piping and manifolding shall be furnished from suction scrubber 
to discharge of compressor. Drain piping shall be furnished 
piped to edge of skid. Relief valve piping shall be furnished piped 
to one external relief line connection. All pneumatic controls 
(if any) and instrument tubing shall be installed. Instrument air 
at 100 psig is available for use, and if used, air piping shal 1 be 
piped to one connection for each skid. 

All piping shall conform to the attached Specification 10-154 
for Class A piping. All piping shal 1 be air tested for leaks a~ 
1~ times the design pressure or at the maximum safe test pressure 
of the compressor cylinders. 

The scrubber shall be designed, constructed, tested and 
certified in accordance with the ASME Code, Section VI I I, Latest 
Edition for a minimum of 50 psig at 150°F with a corrosion 
allowance of 1/1611

• The vessel shall have a metal thickness of 
less than 41

'. The compressors shall be equipped with 440 volt, 
3 phase, 60 cycle. squirrel cage induction motors for use in Class 1, 
Division 1 hazardous locations. 

The compressors shall be belt driven with static proof type V-belts. 
Belt guards shall be furnished on all drives conforming to State of 
California Safety Orders. The maximum design compressor speed 
shall be 500 rpm. 

5.0 PROTECTIVE COATINGS 

All piping shal 1 be protectively coated externally with Tube Kote 
TK-21 (or equal) applied after sandblast to white metal. The 
scrubber shall be internally coated in accordance with 
Specification 10-154-Cl~ All external steel surfaces shall be 
coated in accordance with Specification 10-154-C2. 
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H-B Job 10-154 Specification 10-154-MCP 

• 

MAIN CONTROL PANEL 

1. 0 GENERAL 

This specification covers the design and fabrication requirements 
for a main control panel to be used on an offshore vessel. 
The panel shall contain the relays, switches, indicating· lights 
and monitoring equipment as shown on the schematic and as 
specified below. Each item shall be arranged on the face of 
the control panel as shown on Drawing 154-213. Each item shall 
have an engraved plastic nameplate, 1/411 white letters on black 
background, worded as shown on the schematic for each item. 

~.O PANEL ENCLOSURE 

The panel enclosure shall be dust-proof, of all steel construction 
with adequate framing and panel thickness to prevent warping or 
buckling. Top, bottom, sides and front to be continuously 
enclosed. The bottom shall have provisions for bolting to a 
metal plate deck. The rear shall be enclosed the ful 1 height and 
width with one double door, with adequate hinges, locking 
hasp and gaskets to insure dust tightness. The entire cabinet 
shall be sandblasted to white metal and coated inside and out 
with zinc rich primer and two coats of epoxy paint, 10-12 mils 
total dry film thickness; manufacturer and top coat color 
to be Socony Paint Products Company #2062. Panel dimensions 
shall be 6 1 -611 H x 4 1 -011 W x 27' 1 D. 

3.0 WIRING METHODS 

All wiring in the panel shall be type 11 TW11
, #16 AWG minimum 

size. Larger wire shall be used where shown on the schematic. 
Wiring shall be routed so that wires are contained in wireways or 
gutters to the maximum extent. Wiring outside of wireways shall 
be neatly bundled and supported. Each wire shall be labeled 
at terminations and intermediate points. Wiring shall not be 
spliced between terminations. 

There shal.l be one or more terminal strips for external 
connections as shown on the schematic. Terminal strip points 
shall have pressure type connections. Terminal strips shall be 
located in close proximity to the conduit entry in top of the 
panel. 
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The relays shall be mounted neatly and in a modular fashion so 
as to be accessible and readily removable from the rear of the 
panel. Each relay shall be labeled with the identifying number 
shown on the schematic. 

120 VAC DPDT relays (10 req'd) shall be Potter Brumfield. 
KRPllAG with 120 VAC JOA contacts. 

120 VAC 3PDT relays (25 req'd) shall be Potter Brumfield 
KRP14AG with 120 VAC JOA contacts. 

120 VAC DPDT time delay relay (TDR103) shall be Agastat off 
delay type Cat. No. 2422AD with 120 VAC JOA contacts. 

The "Reset" pushbutton shall be an Al Jen-Bradley Type SOOT 
momentary pushbutton, Cat. No. SOOT-A2A. 

The "Fire System Test'f selector switch shall be an Allen-
Bradley Type SOOT cylinder lock selector switch, Cat. No. 800TH31B. 

The "Fire System Reset" pushbutton shall be an Allen-Bradley 
Type SOOT momentary pushbutton, Cat. No. 800T-A2A. 

5.0 ANNUNCIATOR 

Provide two Visi-Con Mark V-lS annunciator designed for exact 
status and continuous monitoring of switches devices as listed 
on the control schematics. The Visi-Con Mark V annunciator shall 
operate' on 24 volts A.C., shall be completely factory-wired and 
totally front accessible so that it may be mounted in a separate 
control panel. Each annunciator shall contain standard locally 
available, transparent, sealed plug-in relays; integral flasher 
circuit; alarm horn contacts; dim, test acknowledge and silence 
switches; and an integral ground detector ~nd 1 ight indicator 
designed to show any grounds in the wiring. In addition, each 
system is designed to operate ungrounded and is to be used with 
normally closed or normally open monitor SV:Jitches. 

Legend nameplates shall be transluc~nt, eng~aved plastic with 
black lettering~ They shall be illuminated continuously and 
arranged in a single, vertical row to simplify scanning. Two 
levels of backlighting for legend plates shall be provided to 
suit ambient lighting conditions. Each information pnint shall 
be equipped with separate green, red, and amber lights concealed 
behind translucent material and adjacent to the respective 
illuminated legend nameplates. Red, green and amber lights 
shall be arranged in verticaJ columns to immediately isolate 
norman, abnormal and acknowledged conditions. 
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The unit shall be equipped with a first out option for all 
points whose function will be to show which point created an 
alarm first. The first outage will show red, subsequent 
outages will go directly to amber. 

One 120V/24V transformer shall be furnished with the annunciators. 

One RS-2 audible horn shall be furnished and will be mounted 
remotely. 

The nameplate engraving and arrangement is shown on Drawing 154-213. 

6.0 Items furnished by Humble but mounted and wired by panel manufacture: 

(I) One Edison fire detector unit Model 613 
(2) One Sieger Model 1300 gas detector 
(3) One Hal I iburton Model 60 FB flow analyzer 
(4) One Keene turbidity meter readout unit. 

7.0 The panel manufacturer shall furnish and install an Edwards 
clock with front adjustable·reset. 

8.0 The panel manufacturer shal 1 furnish d11d iristdl l a 3 •·Jay 111ar1ual 
pneumatic shu,tin valve 1/4 11 NPT connections. Valvair or equal. 

9.0 The panel fabricator shall conduct a complete functional checkout 
and test of all panel components, when the panel is complete 
and ready for delivery. The action of all external switches 
and devices, in accordance with the schematic vJiring diagrar'1S 
shall be simulated for tnis test. The test shall be witnessed 
by the Humble representative. The panel fabricator shall 
provide six (6) copies of the schematic diagram w~th any changes 
in terminal strio labeling. 

10.0 The fol lowing drawings must accompany this specification: 

154-212 
154-213 
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POWER EQUIPMENT 

1. 0 GENERAL 

This specification applies to the design and fabrication .of an 
integrated lineup of indoor, three phase, 60 Hz, electrical power 
equipment consisting of 480V motor starters as shown on the 
attached single-line diagram and as specified below. 

2.0 LOCATION 

The equipment will be installed on an offshore vessel taking 
oil production from an offshore drilling platform near Santa 
Barbara. 

3.0 CODES AND ORDINANCES 

The entire electrical assembly shall comply with the requirements 
of the State of California ElectrLcal Safety Orders and the 
National Electric Code and the requirements of the United States 
Coast Guard. Where a conflict occurs, the more stringent code 
app 1 i es. 

4.0 480 VOLT MOTOR STARTERS 

4. 1 This specification covers the design and fabrication 
requirements for a low voltage motor control center 
assembly. The assembly shall be complete and ready for 
operation and shall comply with this specification. Assemblies 
shall consist of rigid 1 free standing, metal enclosed, 
dead-front vertical sections. All equipment shall be 
installed, maintained and operated from the front. 

4.2 Design and Ratings 

Motor Control Centers: For 480 volt, three phase, 60 
cycle, three wire power system. Design shall be NEMA 

.Type B. The MCC shall include the main power service 
breaker, and the combination motor starters as shown 
on the attached single-line drawing and as follows: 

4.2. 1 Main power service breaker shall be fixed-mount 
type, 600 ampere frame size, 600 volt rated, three 
pole, moulded case circuit breaker with interchangeable 
three phase overcurrent trip device providing inverse 
time delay trip on overload and instantaneous trip 
with major fault currents. The breaker shall have a 
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minimum interrupting capacity of 14,000 amperes 
symmetrical. The breaker shall have an external 
front mounted operating handle and trip button. 
Operating handle shall have a position indicator 
and provision for locking in 11off 11 position. The 
breaker shall be Westinghouse type LA or equal. 

4.2.2 Feeder breakers for the heater treater power 
transformers shall be 400 ampere frame, 22,000 
amperes interrupting capacity. Westinghouse 
or equal. 

4.2.3 Combination motor starters for 480 volt, three 
phase motors shall be the circuit breaker type 
with 600 volt rated, three pole, moulded case 
circuit breakers having a minimum interrupting 
capacity as indicated, with adjustable three phase 
overcurrent trip devices. 

All motor starters shall be magnetic, full voltage, 
single direction type with three (one per phase) 
thermal overloads. Minimum starter size shal 1 be 
NEMA Size 1. One SPOT auxiliary contact in addition 
to the. motor coil holding contact shall be provided. 
Starters shall have a front 9perated overload 
reset button and front mounted green indicating 
Light connected to be 11on 11 when the starter is 
energized. Starter coils to be for 120V, bO Hz 
electrical power. 

All combination starters shall have a breaker external 
mounted operating handle with position indicator and 
provisions for locking in the 11off 11 position. A 
11 stop 11 push button shall be included on all starters. 

All starters shall be the plug-in type, capable of 
installation or removal with buses energized. 

4.2.4 Main bus continuous rating shall be 600 amperes 
and shall be braced to withstand 22,000 amperes 
int~rrupting capacity. 

4.2.5 All breakers shall have an interrupting capacity 
of 14,000 amperes symmetrical minimum. 

4.2.6 120 volt control power shall be furnished externally. 
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5.0 GENERAL CONSTRUCTION 

5.1 Enclosures: All enclosures shal I be NEMA, Type 1 construction 
with all compartment doors gasketed with neoprene sponge 
rubber. 

5.2 Equipment Identification: All equipment shall be identified 
with engraved plastic name plates (black with white' 
letters) attached to door. Terminal blocks shal I be clearly 
labeled. See attached single line diagram for engraving 
data. 

5.3 Equipment Arrangements: The vendor shall determine the 
best arrangement for his design, the space 1 imitations 
shown and shall include a sketch of his proposed arrange­
ment with his proposal. Top and bottom conduit get-a-way 
shal 1 be provided. 

5.4 Standards: All equipment and assemblies shall be designed 
and fabricated in accordance with the latest NEMA, IEEE and 
ASA Standards. All standard NEMA items not specifically 
called out shall nevertheless be included. 

6.0 SPECIFICATIONS ANP DRAWINGS 

These specifications are intended to cover all equipment, material 
and standards of workmanship to be employed in the work shown on 
the drawings, called for in the specifications, or reasonably 
implied by the terms thereof. The drawings and specifications 
are intended to supplement one another and any part of the work 
that may be mentioned in the one and not represented in the other 
shall be alone the same as if it had been mentioned or represented 
in both. Work or material of a minor nature which may not be 
specifically mentioned but which may reasonably be assumed as 
necessary for completion of the work, shall be performed, or 
furnished the same as if shown or mentioned. 

7.0 INFORMATION TO BE SUPPLIED BY BIDDER/VENDOR 

Bidders shall supply with the quotation three (3) copies of 
outline dimensional drawings and complete descriptive literature 
with the necessary information to completely evaluate the quotation. 
It is intended that this data will be used to prepare final 
installtion drawings while the equipment is being manufactured. 
Physical dimensions, conduit stubup space and an equipment 
layout will be necessary to make the quotation accep~able. The 
selected vendor shall supply ten (10) copies of the wiring 
diagrams, parts lists, installation instructions and operating 
and maintenance instructions within three (3) weeks of receipt 
of order. 
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ELECTRICAL WORK 

I. 0 GENERAL 

The Contractor shall furnish all material (except that which 
is enumerated in Specification 10-154-WS as Humble furnished 
items) and complete all work described herein and shown on the 
plans. Al I work to comply with Title 24 of the California 
Administrative Code and the National Electric Code, latest 
edition. 

2.0 SCOPE OF WORK 

The Contractor's work includes the hookup of all power feeders 
to all motors shown on the single-line diagram, Drawing No. 
154-21 I. The hookup includes the setting of the new motor control 
center in the vessel's power equipment room and the running 
of feeders to motors previously mentioned. The Contractor ~hall 
also be responsible for supplying all conduit and wire to all 
control stations and shutdown devices from either the new motor 
control center or the main control panel as shown on Drawing 
154-213. The Contractor shall be responsible for setting the main 
control panel (furnished by Humble) and connecting all conductors 
to all external devices as shown on the Electrical Schematic 
Diagram, Drawing No. 154-212. It is intended that the Contractor 
make all electrical items completely functional. 

3.0 MATERIALS 

The Contractor shall use all new materials, first quality, 
approved by UL wherever standards have been established by that 
agency, and shal I meet these specifications and other requirements 
on the plans. It is intended that the Contractor shall furnish 
and install all items of material required for a complete 
installation. 

3. 1 Conduit 

All conduit shall be rigid metal conduit with a copper 
content of less than 4/10 of 1%. 

3.2 Conductors 

All conductors shall be aluminum and shall have thermoplastic 
insulation type TW unless specified otherwise in the plans. 
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Type THW is specified in most large conductors. All wire 
less than #12 size shall be copper with the type of insulation 
specified. Some power conductors which do not leave the 
switchgear room are specified as copper to reduce conduit 
size. Conductor connections of dissimilar metals, example 
copper to aluminum, shall be made with cadium plated 
connectors or some other method approved by Humble. 

3.3 Connectors 

Wire connectors shall be the pressure type (solderless). 
All connectors shal I be insulated or they shall be properly 
taped where necessary. 

3.4 Junction Boxes 

All junction boxes shall have screwed covers and shal I be 
suitable for use in a Class· 1, Division I, hazardous area. 
The junction boxes shall be made of copper free aluminum. 
Exception: Al I junction boxes in the pressurized rooms. 
shal I be Crouse-Hinds T, X, or L series with gasketed covers. 

3,5 Control Stations 

All hand-off-auto selector switches, start-stop pushbuttons 
and miscellaneous selector switches shall be Crouse-Hinds 
Series OFC or approved equal. 

4.0 ELECTRICAL CONSTRUCTION 

The installations shall conform to the latest applicable rules 
of the NEC, State and local codes. The workmanship shall be of 
the highest grade. Defective equipment or equipment damaged in 
the course of installation or test shall be replaced or repaired 
in a manner meeting the approval of Humble Oil. 

4. I The conduit system instal~ation shall meet or exceed the 
requirements of the NEC. Minimum size of conduit shall be 
!". Field-made bens and off sets shall be made with an 
approved hickey or conduit bending machine. Changes in 
direction of runs shal I be made with bends or cast metal 
fittings. Raceways as installed shall be entirely free o'f 
obstructions. All conduit shall be reamed, burrs removed, 
and cleaned for proper introduction of wires and cables. 
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4.2 Wiring in cabinets or panels shall be neatly arranged, 
cut to proper length and surplus wire removed. All wires 
and circuits shal 1 be properly labeled; at both ends and 
in all junction boxes Brady or equal labels shall be used. 

Tests 

After the electrical system installation is completed, 
and the motors checked for proper rotation, the Contractor, 
in the presence of the Humble Engineer, shal 1 conduct an 
operating test for approval. The equipment shall be 
demonstrated to operate in accordance with these 
specifications and plans. 

5.0 GUARANTEE 

All equipment, material and workmanship to be furnished under 
this section shall be guaranteed by the Contractor in writing 
for a period of one year from the date of acceptance .. 
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ALARM . AND CONTROL SCHEDULE 
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DATE: _____ _ 
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ABNORMAL LOCATION 
SENSOR 

ACTION RESULT 
CONDITION NO. MFGR. 
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LOW "oeenergizes Electric 
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ALARM AND CONTROL SCHEDULE 

ABNORMAL LOCATION 
SENSOR 

CONDITION NO. MFGR. 

HIGH 
PRESSURE 0 IL PI PELI NE PSH 301 Custom Component 

FLOW SPLITTf1.R, FKWO 
VJ PSH 303 Custom Component 

.HEATER TREATER V-2A PSH 307A II 

HEATER TREATER V-28 PSH )078 II 

HEATER TREATER v-2c PSH·307c II 
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SHEET .2:__ OF __ 

ACTION 
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Circuit 

II 
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SITE: OFFSHORE VESSEL 

DATE:------­

REV: -------

RESULT 

cJoses FCV/30 
Alarm Audible & Visual 

II 

Closes FCV/31A 
Alarm Audible & Visual 
Closes FCV/318 
Alarm Audible & Visual 
Closes FCV/31C 
Alarm Audible & Visual 
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REV!~~~~~~ 
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CONDITION 
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ALARM AND~CONTROL SCHEDULE 

LOCATION 
SENSOR 

NO. MFGR. 

FLOW SPLITTER, FWKO National Tank 
U1 . I Cl Jnli I.,.., .. J ~ .. ,.,. .. i r Jlr:.?nl, 

HEATER TREATER V2A LSL 105A Fisher 2800-252v 
.. 
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... 
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I 

HEATER TREATER V2C LSL ·J 05C Fisher 2800-252V 
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HEATER TREATER V20 LSL 1050 Fisher 2800-252V 

lSl J06C 
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II 

leve1tron~r:.2n4 

WATER SURGE TANK T2 LAL 152 Fisher 2800-252V 
--!-----------------
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RESULT 
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II 
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II 

Closes FCV/31C 
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II 
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II 

Alarm Audible & Visual 
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Circuit 
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·RESULT 
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SOLENOID VALVES 

All electrically operated valves marked EOV or solenoid operated 
valves marked SOV on the draw'ings shall be 1/4 11 stainless steel bo.dy, 
soft seat, explosion proof, water .tight, for univ'ersal operation, ASCO 
Catalog No. 8320114 with 115VAC or 24VDC coils as required for the 
circuit application . 
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HOBBS-BANNERMAN CORPORATION 
INOINlll't8 • CONISTPfUCTOl't8 f 

ISANTA I'll tsf'RIN08, CALll'ORNIA 

Sf'IECIP'IC.A TION PIPING 

CUS'.f'OMER HUMBLE OIL & REFINING COMPANY 

PLANT LOCATION OFF-SHORE VESSEL 

CLASS A 

Commodities: Oil and Gas 

150 lb. ANSI Standard-Raised Face-Carbon Steel 

MAXIMUM TEMPERATURE: 

5000 F. 

MAXIMUM PRESSURE; 

2 75 P. S. I . @ l00°F. 
150 P.S. I. @ 500oF .. 

PIPE: ASTM A-53 Gr. A or B 

. 211 and larger schedule 40 seamless beveled ends. 
H" and sma l 1 er schedule 80 threaded and coup 1 ed. 

~ITTINGS: 

Joe No .. , 1Oi54 

211 .and larger to be ASTM A-234 Gr. WPA buttweld schedule 4G'. 
q 11 and smaller to be 3000 lb. forged steel screv;ed, ASTM A-105 Gr. 2 

FLANGES: 

2'' and 
bore~ 

those 
where 

GASKETS.: 

l·arger 150 lb.USAS RF 
Flanges connecting to 

connections in rating, 
ind4cated on drawings. 

' 

weld neck ASTM A-181 Gr. 1 schedule 40 
equipment and special items are to match 
size, bore, etc. Use flat faced flanges 

Al 1 faces, to be serrated. 

Flexitall ic Style CG or Spirotal 1 ic 912, Type 304 SS and asbestos . 

BOLTING: 

Studbofts, ASTM A-193 Grade b-7 full threaded with 2 ASTM A-194 
Class 2 heavy pattern Hex. nuts. 

UNIONS: 

H" and smaller 3000 lb. forged steel screv1ed, ASTM A-105 GR. 2, 
steel to steel integral seat. 

PLUGS: 

1*" and smaller - screwed sol id bar stock. 

THIS ... IECIP'ICATIOH CONSl'ITU!_al A 811.L. OP llAnatAI. AND WILL ACCOMPANY ALL COP'llU OP' THI P'URCHAH ORDIPf 
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llPll:CIP'lc:ATION 

CUSTOMER 

HOBBS-BANNERMAN CORPORATION 

PIPING 

KNGINKIRS · CONSTRUCTORS 
SANTA 111'11: !IPRINOll, CALIFORNIA 

HUMBLE OIL & REFINING COMPANY 

PLANT LOCATION OFF-SHORE V SE 

(CLASS A) 
BRANCH CONNECTIONS: 

JOll No, 

Use butt wel~ tees, 3000# F.S. couplings, or 3000# Bonney 
Weld-0-Lets (or Thread-0-Lets for H 11 an-d smaller). 

I 0-154 

Non-reinforced stub-ins are acceptable on relief heade~. Stainless 
steel tubing to be used beyond v~lve on ~nstrument connections 
(See Instrument Piping Spec.). 

VALVES: 

Valves to be as shown on the drawings or valve 1 ist. 

Fabrication to be in accordance with AtJSI Code B31.3, Section V. Al 1 welds 
subjec~radiograph inspection by owner. Acceptabi 1 ity is i~ accordance 
with ASME Code Section VI 11, Paragraph UW-51, latest edition. 

I . 

' 

THIS IJll'CCll"ICATIOH CO"UllTITUTP A lllU. OP MATDttAI.. AND WILL ACCOMl9ANY Au. COPIU OP1' THI! PUl'tCHAall ORIXR 
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HOBBS-BANNERMAN CORPORATION 
1 , IENCBINlliUUI • CONSTRUCTOl'UI 

SANTA Fill: llPftlNGftl, CALIFOANIA 

SJDl:CI FICA TION PIPING .. 
CUSTOMER 

HUMBLE OIL & REFININ~ CO. 
Jo11 NO. J 0 -1 5 4 

PLANT LOCATION VESSEL 

CLASS AA 

Commodities: Instrument Air 

PRESSURE RATING: 

125 psi @ 100° F. 

FITTINGS: 

211 and smaller to be screwed, 150# ASTM Al82 GR F304 
(Laddish or Equal) 

UNIONS: 

211 and sma 11 er to 150# screwed ASTM 182 GR. F304 
(Laddish or Equal) 

VALVES: 

Gate Valves to be Powel I Fig. 1832 200# screwed end Gate Valve 
Type 316 S. $. (or equa 1) 

Check Valves to be Powell Fig. 1847 200# s~rewed end swing check 
valve, Type 316 S.S. 

PIPE: 

ASTM A-312 Seamless Type 304, Schedule 40 

NOTE: 

(1) Use Teflon tape on thread.make-up of all joints . 

•• 

THIS SPIECll"ICATION CONSTITUTU A 81&.L. OP' MATIMAL AND WILL ACCOMF>ANY ALL COPIU OP' THll IDURCHA&ll ORDIU't 
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HOBBS-BANNERMAN CORPORATION 

SPECI I"' I CATION PIPING 

lllNOINllllEAS • CONSTRUCT9RS 

l!IANTA FllE SPRINGS, CALIP'OIU>flA 

CUSTOMER HUMBLE OIL & REFINING COMPANY 

PLANT LOCATION 

CLASS B 

Commodities: Oil and Ga~ 

300 lb. ANSI Standard-Raised Face-Carbon Steel 

MAXIMUM TEMPERATURE( ----·---·---
500°F. 

1 
MAXIMUM PRESSURE: 

720 P.S. I. @ 100°F. 
675 P.S. I. ,i· 350°F. 

8HlllllT _l_ 01" _J_ 

Jo• 1>10. 1 o L 1 5 4 

All items same as Class A except flanges. All flanges to be 300 lb. 
USAS RF weld neck ASTM A-181 GR. 1. 

VALVES: 

Valves to be as shown· on drawing or listed on the valve list. 

FABRICATION: 

Same as Class A. 

THIS SPECIFICATION CON&TITUTIUll A BILL 01" MATlllRIAL ANO WILL ACCOMPANY ALL COPlq OP' THllt f'Ul'tCHASllE ORDlllR 
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HOBBS-BANNERMAN CORPORATION 
!NGINEE~S · CONSTRUCTORS 

f!IANTA Flit Sl'"i11t1MG8, CALIFORNIA 

SPECIFICATION P.IPING 

CUSTOMER HUMBLE OIL & REFINING COMPANY 

PLANT LOCATION OFF-SHORE V 

CL.ASS C: 

Commodities: Oi 1 a11d Gas 

600-lb.ANSI Standard-Rdised Face-Carbon Steel 

MAXIMUM TEMPERATURE: 

500°F. 

MAXIMUM PRESSURE: 

1440 psi ,, 100°F. 
1250 PSI ~ 500°F. 

PI PE: . 

Joo No. 

2" and larger to be .ASTM J\-53 Grade G ·sc~:cdule 61 St'd:·1Jes~. 

11" and smaller ASTM A-53 GR ;1 or B scr1edule 8G. 

FITTINGS: 

ASTM A-234 GR. WPA 
S c ~1 e d u 1 e BO f o r 2 11 a n d 1 a r g e r s i z e s an d 
Schedule 80 for 1!'' arid sr:aller. 

FLANGES: 

r -1 4 

600 lb. USASRaised face, serrated, >velcii1:q neci..., >vit'1 bo1·e t::1 fit i''::e 

ASTM A-105 GR. l or 2. 

GJl,SKETS: 

F~exitallic Style CG or Spirutallic 912, Type 3rJI, SS and asbest< .. s. 

BRANCH CONNECTIONS: ---------
Use 3000# Bonney Weld-0-Lets, 300Qd cou~l ings, or butt weld tees. 
Threaded conneclions to be used o~ly i6 connect instruments. 
Use al 1 3000# F.S.fittings and schediile 160 nipples to block valve. 
Stainless steel tubing to be used b~yond block val~e on instrument 
connections. (See instrument piping specification). 

.• -~ 
VALVES: 

Valves to be as shovm on drawin9s or valve list. 

THIS SPECIFICATION CONSTITUT!UI A BILL 01" MATIUUAI. AND WIL.I. ACCOMPANY ALL COPllUll OF THIE l"IJRCHAlllllE Ol'IDllER 

... 



DATii: 

CHllCKllD 

llNGINllllll 

PRO.I. llNG. 

( 
\~. 

Ht. 

SPECIFICATION 

CUSTOMER 

HOBBS-BANNERMAN CORPORATION 

PIPING 

ENGINEEl't8 • CONSTR~CTOl'tS 

SANTA 1"11: SP'l'UNCHI, CALIFORNIA 

HUMBLE OIL & REFINING CO~PANY 

PLANT LOCATION OFF-SHORE VESSEL 

(CLASS C) 

BOLTING: 

SHHT~OI"~ 

I I s I 
Joa No. I 0- 154 

Studbolts, ASTM A-193 Grade 87 full threaded with 2 /\STM /\-]Jl1 Clao;s 2H 
heavy pattern iiex nuts. 

Fabricat_ion to be in accordance with US/\S Code lor pre<,',ure piuinc1 831.~, 

Sectior V. All \veld:, subject to radiograpi· inspectior: by ovmer. Acceotal·iiity 
ic, >•accordance vrith ASME Code Section VIII, Paragrapr, :Jl,.J-51, La~·:st edition. 

THIS SPECIFICATION CONSTITUTES A l!llLL 01" MATlltRIAL AND WILL. ACCOMPANY ALL COPIU 01" THIE PURCHASE ORDllll'I 
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DATii 

.,. 
CHll:CKICD 

ICNGINICICR 

PltO.J. ICNG. 

l"L 

HOBBS-BANNERMAN CORPORATION 
ENGINEERS . CONSTRUC~ORS 

SANTA Fiii: !!IP'll'tlNGS, CALIFORNIA 
lllHHT _.L_:_ OP' ..1__ 

SPECIFICATION PIP I NG 

CUSTOMER HUMBLE OIL & REFINING COMPAtJY 

PLANT LOCATION OFF-SHORE 

CU\SS D (CL/\S'.i D) 

Commodities: Oi 1 & Gas. 
900 lb. USAS Standard raised-face carbon steel. 

MAXIMUM TEMPERATURE: 

500°F. 

MAXIMUM PRESSURE: 

,,,/ 

2 1 6 0 p s i g . ,jj 100°F (9ookAsA Standard). 
\ ' 

2" thru !1 11
• Schedule 80 ·;;eamless, lw,;~led ends. 

1~" and smallt;r: Schedule 80 threaded arid coupled. 

FITTINGS: 
-. -;----

2" and larger: 
1; 11 and s1:ialler: 

FLANGES: 

ASTM A-234 GK.. ~IPA butL·Jeld Scl1edule 8C. 
3000# forged steel screwed, ASTM·A-105 

Joa No. I (J-154 

·1 I. 

900!f USAS RF, ASTM A-105 GR. 1 or 2, welding neck, bore to n.atc~ r;.pe. 
Flanges connecting to equipment arid srecial items are to rr.a 1.u t'1os,; 
connections in rating, size, bore, etc. Use flat-face flanges ,..;'1er<: 

indicated on drav1ing'>. All faces to be serrated. 

GASKETS: 

Flexitallic style CG or spirotallic 912, type 304 s.s. and asbest::Js. 

BOLTING: 

Studbolts, ASTM A-193 GR. B-7, full threaded, \·ii th tw; ASTM /\-Jg4 Class 
2H heavy pattern nex nuts. 

BRANCH CONNECTIONS: 

Use 3000# Bonney weld-a-lets, 3000# coup! ings, or butt-weld tees. 
Threaded connections to be used only to connect instruments. Use 
all 3000# F.S. fittings and Schedule 160 nipples to block valve. 
Stainless steel tubinq to be used beyond block valve on instrument 
connections. (See Instrument .Piping Specifi~ation.) 

R 
l!I: 
v 

THIS SPECIFICATION CONSTITUTES A BILL OF MATIUUAL AND WILL ACCOMPANY ALL COPllUI OF THE PURCHAlllE ORDER 



DATii: 

•Y 

SHOIHl:IQI 

l"ltO.I. IQICI, 

HOBBS-BANNERMAN CORPORATION 

SPECIFICATION PIPING 

ENOIN!!AS • CONSTAUCTOAS 

SANTA l"'llE 8PRIN08. CALIFORNIA 

CUSTOMER HUMBLE OIL & REFINING COMPANY 

PLANT LOCATION OFF-SHORE VESSEL 

(CL/\SS D) 
V.ALVES: 

Valves to be shown on drawings or valve 1 ists. 

FABRICATION: 

lllHHT _2__ 01" -2__ 

Ill 
Ill: 
v 

Joe No. 1 O - I 5 4 

In accordance with USAS Code for pressure oipinq 831 .3, Section V. All 
1-velds subject to radiograph inspection by CJvmer. fo_;_,,:eptability i·; in 
accordance with ASME Code Section VI 11, Paragraph Ul~-51, late:-t cditi·,n. 

THIS SPECIFICATION CONlllTITUTElll A BILL OF' MATl:RIAL AND WILL ACCOMPANY ALL. COPll:S 01" THll PUACHAlllll OADUI 
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Protective Coatings Specification 10-154-CI 
Coating Systems for Water Handling( 

• 
EPOXY-EPOXY MASTIC COATING 

l. TYPE OF SYSTEM: 10 Mil Epoxy-Epoxy Mastic.System. 

2. TYPE OF SURFACE: Black or galvanized steel. 

3. TEMPERATURE LIMITATIONS: Up to 225° F. 

4., REFERENCES. 

4.1 The grades of surface preparation and application procedures used in 
these specifications are described in detai 1 in the fol lo1·Jing Steel Structures 

.Painting Counci I Specifications, and reference may be made to them. 

4.1. l Solvent Cleaning: SSPC SP-1-63. 

4. \.2 White Metal Blast Cleaning: SSPC SP-5-63, using 16- to 35-mesh 
Silica sand, and 80 - 10 psi Nozzle pressure. 

4.1 .J Shop, Field, and Maintenance Painting: SSPC PA-l-53T. 

5. STANDARD SCHEDULE. (All Humble Products) 

5. 1 Bla.ck or galvanized steel surfaces: 

ls t coat: Epoxy Primer 6666 
2nd coat: Epoxy Mastic 6664 
3rd coat: Epoxy Finish 6671 

5.2 M·i n i mum dry fi Im thickness in 3 coats 

Min.Dry Film 
p-,ickness (Mils) 

2.0 
6.0 
2.0 

10 

5.3 Do not exceed 72 hours drying time between coats. 

Min. Drying 
Time Per 

Coat (Hr.) 

8-12 
8-12 
8-12 

5.4 lhe bottom chime on al I bolted tanks must be caulked with fiber glass 
reinforced epoxy prior to the application of the coating system. 

6. SURFACE PREPARATION. 

'' ~ 
6.J For new work, remove all oil and grease by SoJyent Cleaning, and clean 
all welds. Fol low by White Metal Blast Cleaning. bn galvanized surfaces, 
blast to roughen byt .not remove the galvanizing. then remove protruding 
particles of galvanizing by power buffing without destroying the anchor 
pattern. 

6. 2 For maintenance work. c I ean' areas to be spot patched using methods 
specified in Paragraph 6.J. Remove all loose .• cracked, or nonadherent 

·coati-og. Remove all foreign matter from surface of existing sound coating 
before adding refresher coat. 
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7. APPLICATION. 

Specification 
Page 2 

10-154-CI 

• 

7. J Storage, m1x1ng, stra1n1ng, thinning, and ·application of paint shall be 
in accordance with manufacturer's recommendations. Remove all paint spatter 
and overspray from surfaces not intended to be painted. 

7.2 Fo~ new work, apply not less than three coats, as specified in Paragraph 
5, to a final total dry 'film thicJ<.ness of not less than 10.0 n1i ls as measured 
by an Elcometer or Mikrotest dry fi Im gauge. If 10.U mi ls are not 
obtained in three coats, add additional finish coats until a minimum of 
10.0 mi ls is obtained. A stripe coat of Epoxy ~rimer 6666 shal 1 be brushed 
on all edges, welds, and crevices before the first prime coat is applied. 

7 .. 3 For maintenance work, spot patch and apply an overall refresher coat. 
For spot patching, apply th~ same number of coats and film thickness speci­
fied for new work in Paragraph 7.2. For refresher coat, apply one finish 
coat over the existing sound coating. In either case, the finish coat 
shal 1 match the color of the existing finish coat. 

7.4 Contractor shal 1 check the entire coated surfac~ with a Tinker & Rasor 
M-l holiday detector, or approved equal. Areas containing holidays shall 
receive additional finish coats unti 1 holiday-free. 

8 .· SAFETY 

8. 1 Take proper precautions 
or explosion hazards exist. 
Keep sources of ignition 150 
and solvents and openings in 
not to cause prop~rty damage 

before cleaning surfaces in areas where fire 
Ground al 1 air-moving and spray equipment. 
feet up wind from open containers of paint 
tanks and pipelines. Dispose of waste so as 
or bodily injury. 
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Spec..ification I0-154-C2 

SPECIFICATIOiJS FOR APPLICATION 

OF COATINGS TO EXTERNAL SURFACES 

l .0 SCOPE ANO NATURE OF WORK 

l.l All vmrk shall be performed in strict accordance viith these 
specifications. All phases of the work shal I be available 
at all times for observation by a r'epresentative of Hur;1ble. 
Inspection is at the ~ptibn of the purchaser. Notify Humble 7 days 
before starting coating work and submit detailed schedule of work. 

2.0 SURFACE PREPARATION --- -·---·--·----
2.1 Remove deposits of.·oil and grease by 0 olvent cleaning in 

accordance with methods outlined in Steel Structures Painting 
Council Specification SP 1-63. 

2.2 Grind smooth all rough welds and sharp steel edges; remove 
al 1 weld spatter and welding flu. 

2.3 Sandblast all surfaces to be coated to near ~hite as defined 
by the Steel Structures Painting Council in ''Surface Pre­
paration Specification No. lu", to provide a· surface free 
from all oil, grease, dirt, rnill scale, rust, corrosion products, 
oxides, paint or other foreign m~tter. 

2.4 After sandblasting, all dust shal 1 be removed from the prepared 
surfaces preparatory to the application of coating by brushing, 
wiping with clean, dry rags, or by other acceptable methods. 

2.5 Since blasted surfaces rust rapidly{ t~e coating must be 
applied as soon as possible after blast in~. Do not at low 
blasted surfaces to remain unc6ated overnight. If any rust 
forms on the surface or oil, greaseor· other organic matter 
contacts th:e surface prior to application of coating, the 
surface shal 1 be reblasted. 

3.0 MIXING 

Al 1 mixing, straining, and thinning of cooting shall be in accordance 
with the manufacturer's printed instructions and recommendations. 

4.0 STANDARD SCHEDULES 

4. 1 External Coating System 

Apply Humble Rust Ban 191 to mini~um dry film thickness of 3 mils. 
Apply Rust Ban 195 curing solution and wash and scrub thoroughly 
to remove all white sa~t deposition. 
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10-154-C2 

.. 
5.0 APPLICATION 

All material shall be applied 1n accorda-nce with detailed instructions 
by the manufacturer. 

6.0 INSPECTION 

6.1 Each coat shall be inspected pri.or to the application of the 
next coat. Areas found to show signs of improper application 
shall be repaired or recoated in accordance with the ma11u­
facturer1 s recommendations. 

6.2 Dry film thickness ~hal 1 be deterMined by the Elcometer 
Thic~ness gauge or comparable instrument. 

6.3 Surface preparation and application of all coatings shall be 
subject to the approval of the Field Inspector. 

6.4 Supplier to notify purcha5er seven days prior to starting 
coating work giving complete schedule of the coating so that 
purchaser may inspect any or all of the work at his option. 

GUARANTEE 

Supplier to guarantee the coatings to be free of defects in workrianship 
and material and to meet the requirements of this Specification. He will 
repair or replace any defective or substandard work, revealed within 
12 months of the first service date, at no cost to Humble. 

l 





Humble Job 
H-B Job 10-154 Specification 10-154-WS 

WORK BY PRIME CONTRACTOR 

1.0 GENERAL 

This specification applies to the work and material to be 
furnished by the Prime Contractor. The Prime Contractor 
is the contractor selected by Humble Oil and Refining 
Company to be responsible for the overall assembly of facilities 
on the offshore vessel and also the final assembly check out 
and testing at the offshore site. The offshore vessel is to 
be located near Santa Barbara approximately 9 miles off shore. 
The assembly of the facilities on the vessel is to be done at 
a location stated in the Humble Request for Quotation. 

2.0 SCOPE OF WORK BY PRIME CONTRACTOR 

Prime Contractor shall be responsible for the coordination 
of all work. He shall review all supplier's drawings and do 
necessary final engineering to adapt the final selected 
equipment to the facility. He shall adapt the facilities by 
designing and installing all necessary structures, s~ructural supports, 
braces, hangers, access platforms and walkways. He shal I De 
responsible for field checking all as-built equipment prior to 
planning its installation to assure dimensional fit up. 
Prime Contractor shall receive, unload, store if necessary, and 
make final assembly of all equipment items furnished by Humble. 
He shall be fully responsible and accountable for all material 
and equipment delivered to him by Humble. The Prime Contractor 
shall make all necessary provisions to secure the equipment 
for safe transport to the offshore site. He shall assume the 
cost of repairs to equipment or material not properly protected. 

The Prime Contractor shall furnish all work, material and 
equipment except that furnished by Humble, necessary to complete 
the.work described in the specifications herein, the specifications 
referenced herein, the specifications referenced herein and 
shown on the drawings listed herein. The material and equipment 
furnished by Humble is described in Par. 4. The Prime Contractor 
is responsible for compliance with all Federal, State and local 
codes, laws and regulations at the fabricating site and at the 
final offshore.jobsite. 

All work to be designed and constructed to withstand forces 
generated by the maximum vessel movements during rough seas: 
10 feet of heave at a 6 second interval, 5° pitch and 8° roll. 



Humble Job 
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3.0 WORK, MATERIAL AND EQUIPMENT BY HUMBLE 

Specification 10-154-WS 
Page 2 

Humble Oil & Refining Company shall furnish only the following: 

(1) Ten copies of these Specifications and Drawings 

(2) Installation permits from Federal Government and State 
of California (if required) 

(3) All heat exchangers described in Section 2.2 

(4) Flow Splitter complete with instruments and controls as 
described in Section 2. l 

(5) Four Heater Treaters with instruments and controls as 
described in Section 2.3 

(6) Flotation Unit as described in Section 3.2 

(7) All pumps with motors as described in Sections 3. 1 and .3.2 

(8) All tanks with instruments as described in Section 3. l 

(9) All instruments and control valves listed in the 
Specifications 

(10) All electrical switchgear as described in Section 5.0 

(11) Main control panel as shown on the Drawing No. 154-213 

(12) Packaged compressor unit as described in Section 4.0 

(13) Fire and gas detectors as described in Section 1.3 

4.0 EQUIPMENT LAYOUT, LOCATING AND SETTING 

The equipment location and layout shall comply with the locations 
shown on the drawings. Minor location changes to adapt for the 
final equipment selections will be allowed, however, these must 
be approved by the Humble Engineer. The Prime Contractor shall 
design and install the equipment attachments and anchors to the 
vessel structure. The Prime Contractor shall coordinate the 
final nozzle and appurtenance orientation on vessel, and equipment 
to assure proper fit-up. The Prime Contractor shall design and 
install additional structural supports for equipment as needed. 
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The Prime 
equipment 
operation 
servicing 
work. 

Contractor shall make final alignment of all running 
at the offshore site to assure proper conditions for 
without damage to the equipment. The final cleaning, 
and preparation for operation is the Prime Contractor's 

5.0 PIPING AND INSTRUMENTATION 

S~e~ification 10-154-W~-P. Section 8.0 aonliP5 to thi5 work. 
Contractor to make all piping layout drawings and submit 
for approval by Humble. 

6.0 ELECTRICAL WORK 

The electrical work is described in the attached Electrical 
Work Specification 10-154-EWS (Section 8.0). Contractor to 
make detailed electrical layout drawings and submit for 
approval by Humble. 

The Prime Contractor shal I be responsible to check the Jayo~t 
against the final selected equipment and make necessary modifications 
to adapt. The complete electrical control and power systems 
shall be checked out and put into operation as part of the Prime 
Contractor's work. 

7.0 PROTECTIVE COATING 

The Prime Contractor shall protectively coat piping as 
described in Specification 10-154-PC-7 (Section 8.0) and 
J0-154-C2. 

8.0 Thermal insulation shall be provided by the Prime Contractor 
as d'scribed in Specification 10-154 PVHI (Section 8.0). 



Humble Job 
H-B Job 10-154 Specification 10-154-~S-P 

PIPING AND INSTRUMENT WORK 

J.O GENERAL 

The piping and instrument work is defined by the Piping and 
Instrument Diagrams. The Prime Contractor shall provide all 
piping as indicated on the P & I Diagrams. 

2.0 PIPING SUPPORTS, HANGERS, BRACKETS, CLIPS AND ANCHORS are to 
be designed, furnished and installed by Prime Contractor in 
accordance with Specification 10-154-WS-S. Provisions shall 
be made on pipe and conduit supports for installation of 20% 
additional future pipes and conduits. The layout of these 
supports is subject to approval by the Humble Engineer prior 
to starting the detail design. Design loads shall provide for 
pipes full of water and conduits with the specified conductors. 

3.0 All piping work shall conform to the ANSI Code for Pressure 
Piping Petroleum Refinery Piping ANSI B31.3, latest edition~ 
Piping materials shall conform to the class indicated on the 
P & I Diagrams and shown in the Piping Specifications 
in Section 7.0. 

4.0 All piping welds are subject to radiographic inspection by 
inspectors as directed by Humble. The initial inspection will 
be paid for by Humble. Repairs and re-inspection costs are 
to be paid by the Prime Contractor. The acceptability of welds 
is in accordance with ASME Code, Section VI I I, Par. uw-52. 

5.0 All piping is to be hydrostatically tested at 150% of its design 
pressure as determined by the highest setting of any relief 
valve or rupture disc in the system. Only potable grade water 
shall be used for testing. All equipment and instruments shall 
be isolated prior to the tests. Al 1 tests shall be held for 
a minimum of one hour. Pressure recorders shall be used and a 
record shall be kept of each test. After final test al I piping 
shall be drained and dried by passing warm air through the piping. 

6.0 Instrument tubing materials shall conform to those shown on the 
drawings. All tubing shall be continuously supported in steel 
channels or firmly attached to piping runs. All tubing bends 
shall be neatly made with tubing benders. 



Humble Job 
H-B Job 10-154 

Specification 10-154-WS-P 
Page 2 

].O All instruments shall be as directed in the data sheets and/or 
on the specification sheets. 

8.0 The Prime Contractor shall use only those craftsmen that are 
fully qualified and whose trades are normally engaged in piping 
and instrument installation. The work shal 1 be first class in 
all respects including appearance. Humble reserves the right to 
refu~e acceptance of any piping or instrument installations 
due to poor appearance. Al 1 piping to be run plumb and square. 
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H-B Job 10-154 Specification 10-15'4-WS-S 

STRUCTURAL STEEL 

AND MISCELLANEOUS IRON WORK 

1.0 GENERAL 

I. l Prime Contractor shall design, furnish material and 
construct: 

(1) All piping and electrical conduit supports including 
main pipeways, hangers, anchors, brackets, clips and 
miscellaneous attachments to make the work a complete 
job. Pipeway and conduit supports shall be a maximum 
of 10 feet specaing along pipeways and conduit runs. 

(2) Main facility structure which shall be layed out and 
designed to full satisfaction of Humble Oil Company 
with provisions to prevent spills from entering 
sea. All necessary access stairs, handrails and 
platforms are included in the work. 

(3) Platforms, walkways and handrails as indicated and 
required by State of California Safety Orders. 

2.0 DESIGN AND CONSTRUCTION 

Design and construction shall comply with the following: 

(l) State of Calfiornia Safety Orders 
(2) United States Coast Guard Regulations 
(3) AISC Code (l~test edition) 
(4) Uniform Building Code (latest edition) except wind load 

to be 30 psf. 
(5) The structure shall be designed for roll, pitch and 

heave as specified by the Naval Architect. 

Shop drawings shall be submitted in triplicate to the Humble 
Engineer for approval prior to starting the fabrication work. 

2. I All welds shall be continuously seal welded to eliminate 
crevices that cannot be properly protected with the 
protective coating. 

2.2 All edges and corners shall be ground to a minimum of l/811 

radius prior to coating. 

2.3 All steel work shall be protectively coated in accordance 
with Specification l0-154-C2. 
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PROTECTIVE COATING OF PIPING 

1 .0 GENERAL 

This specification applies to Humble's offshore vessel near 
Santa Barbara. Its purpose is to define what piping on fhe 
vessel is to be coated and reference to the specifications 
for that work. 

"Piping" as used herein means pipe, valves, flanges, bolts 
and fittings. 

2;0 PIPING TO BE COATED EXTERNALLY 

All piping on the vessel is to be coated externally in accordance 
with Specification l0-154-C2 except stainless steel piping. 

3.0 PIPING TO BE COATED INTERNALLY 

The following piping shall be internally coated: 

Piping shown on the P & I Diagrams as 11 E11 emulsion, 
"SW" salt water, "PW" process water, 11 SG 11 sour gas, 
11 VR11 vapor recovery. The protective coating shall be 
Tube-Kate TK21, 12 to 15 mi ls thick heat cured epoxy 
(or approved equal). All welds to be ground smooth 
prior to application of coating. Surface preparation 
to be same as Specification 10-154-C2. 

4.0 PIPING NOT TO BE INTERNALLY COATED 

The following p1p1ng shown on the P & I Diagrams shall not be 
internally coated: 

Steam piping and air piping. 
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THERMAL INSULATION 

I. 0 GENERAL 

This specification applies to instal I ing thermal insulation for 
Humble offshore vessel near Santa Barbara, California. The 
piping and equipment to be insulated and the insulation thickness 
are shown on the piping and instrument drawings. The work 
includes but is not necessarily limited to the following: 

(1) Steam and condensate piping and equipment 
(2) Heater Treaters (4) 

Some piping and equipment is internally coated and welding to 
these items for insulation anchors is forbidden. 

2.0 PIPING INSULATION 

2. l Piping is defined as all pipe, valves, fittings, flanges 
and instrument connect1ons. 

2.2 No insulation should be applied until all items are cleaned 
and tested. Pipe insulation shal I be applied with staggered 
circumferential joints. Pipe insulation shall be wired on 
with annealed wire, either black or galvanized, spaced 
approximately 611 O.C. for piping 611 and smaller and 
on 911 centers for larger pipe in the following gauges: 

Piping 12 11 and under - 16 gauge 
Piping larger than 1211 

- 14 gauge 

The wires should be drawn taut to imbed them flush with 
the face of the insulation, firmly twisted, the excess 
ends cut off and the twisted ends bent over and imbedded 
in the insulation. ·Bands may be substituted for wire if 
desired. 

All cracks, voids and joints in the pipe insulation should 
be fi I led with cement either trowel led or palmed on. 

Good application practice dictates that piping and 
equipment insulation, located either indoors or outdoors, 
be completely finished as soon as possible after roughing in. 
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2.3 Pipe bends ~nd long and short radius ells 
with mitred segments of pipe insulation. 
mitred segments for long and short radius 
in reference tables in this manual. 

may be insulated 
Dimensions of 
ells are shown 

Individual mitred segments may be prefabricated into ell 
covers by cementing together to form two half covers. A 
cement finish should be applied over insulation on bends 
and ells, after it has been securely wired on, to give a 
smooth, even surface. 

Fittings and valve bodies under 2! 11 in size may be insulated 
wit

0

h insulating cement applied in approximately ~ 11 thick 
layers to a thickness equal to that of adjacent insulation. 

For piping 311 and larger, the entire surface of screwed 
and welded fittings and valves (including bonnet) and the 

·bodies of flanged fittings and valves may be insulated 
with block insulation ~ 11 thinner than adjacent insulation. 
The blocks shall be securely wired in place and finished 
with a total of -! 11 of insulating cement applied in two 
layers. 

Flanged fittings and valves may be insulated in a manner 
similar to flange insulation. 

Flanges, Flanged Fittings and Valves 

For permanent type flange covers, either sectional pipe 
insulation of proper size to fit the outside diameter of the 
flange or block insulation lags shal 1 be used to cover the 
flange. The flange insulation shall be 1" thinner than 
the adjacent pipe insulation, allowing for i" of cement 
finish, and should extend approximately 211 over the ends 
of the pipe insulation. Annular spaces between flanges 
and pipe insulation may be filled with rings or collars of 
blocks or insulating cement. The flange insulation shall 
be wired on and finished with i 11 of insulating cement 
trowel led to a smooth even surface. 

2.4 Sheet Metal Jackets 

Insulated 1 ines are to be finished with a metal jacket. 
Metal jackets consist of aluminum. Flat aluminum half hard 
in roll form of .01611 and heavier thicknesses with an 
integral vapor barrier and should be cut and machine rolled 
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to the proper 11 stretch out 11 to al low for a 211 or 311 

horizontal lap. Aluminum should be secured to pipe 
insulation with stainless steel bands and seals either 
!"or 3/4 11 wide by ,015 11 or .020 11 thickness. Spacing for 
bands on pipe insulation averages 911 to 12 11

• End or 
circumferential laps in ja:kets should be a minimum of 2''. 

Finishes on Bent Pipe, Fittings, Valves and Flanges. 

Fittings, valve and flange insulation shall be finished 
with either a fibrated asphalt emulsion or a canvas. 
Generally where a waterproof felt finish is applied on 
piping, the pipe bend, fitting, valve and flange insulation 
is finished with a fibrated asphalt emulsion trowel led 
on to a total wet thickness of i, 11 which shrinks when dry 
to 1/811 thick. Where this finish comes in contact with 
straight pipe insulation, such as on bends or ells, the 
mastic finish should extend under the felt several inches. 
The mastic finish may be reinforced with 111 galvanized 
19 gauge mesh wire or asphalt impregnated glass fabric. 

Prefabricated aluminum fitting covers may be substituted 
for the above fitting finish. 

3,0 EQUIPMENT INSULATION 

All vessels, ducts, exchangers, etc., requ1r1ng insulation on 
which pipe insulation cannot be used shall be insulated with 
block insulation in thicknesses and types as recommended under 
various sections of this manual. 

Blocks shall be applied in staggered joint construction held 
temporarily in place with applicator's rubber bands, or springs 
and securely wired or banded on approximately 9' 1 centers with 
black annealed wire or steel bands. The gauge of the wire or the 
width and gauge of the bands will vary with the size of the 
equipment and the service which it performs. Blocks shall be 
closely fitted in place and all joints painted with insulating 
cement. When equipment is insulated cold or before being put 
into service, allowances should be made for expansion to prevent 
excessive strain on the wires or bands securing the blocks. 

On vessels, exchangers, etc., which are 54 11 in diameter and under, 
blocks should be used to insure the block insulation conforming 
closely to the curvature of the vessel. On equipment over 
5411 in diameter, a 611 wide flat block may be used. Should 12 11 

wide blocks be used, they may require scoring on the underside 
to give proper fit depending on diameter of vessel. 



j 



"\' 
\ 

14' ! 

154-200 
154-201 
154-202 
154-203 

154-204 

154-205 
154-206 
154-207 
154-208 
154-209 
154-211 
154-212-1 
154-212-2 
154-213 
154-214 

DRAW I NG LI ST 

Process Flow Diagram 
Equipment Layout 
Piping and Instrumentation Diagram Crude Oi I System 
Piping and Instrumentation Diagram and Water 
Cleaning System 
Piping and Instrumentation Diagram Salt Water 
Cooling System 
Piping and Instrumentation Diagram Tank Vapors System 
Le£end and Valve List 
Clean Water Surge Tank T-1 
Water Surge Tank T-2 
Oi I Sump Tank T-3 Salt Water Cooling Tank T-4 
Electrical Single Line Diagram 
Electrical Control Schematic Diagram 
Electrical {antral Schematic Diagram 
Main Control Panel Elevation and Nameplate Schedule 
Electrical Symbols 



.. 

,-..--------.- ---1 

~J::._j \ ' 
_l L. -.J I, r1 

I 1 
11 
11 

_) I 
_/ 

I '.I 

~-j rl 
11 
11 
11 
)I 
_/ 

I ', 
L _ _)' 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

PRO CE SS FLOW DIAGRAM 

OFFSHORE VESSEL 

HUMllLE OIL 6 RIEFININO COMPANY 

PRODUCTION DEPARTMENT 

154-200 



-r 
I 

L ____ _ lw'-o" 

i 
I 

~-

0 " " t--
<I. 

"" o;>t 
\--

Ii 
"' t--
<t 
~ 
-:r 

\-----------· 

r---

i 
~: 

en 
N 

I 
> 

_u4'-o'' 
DEEPWATER OFFSHORE 

SANTA BARBA PLATFORM 
RA CHANNEL 

154-201 



~-- l_D _ 

__ E:.MJL?1C1I ME:"ATE:f-'? __ 
- _E=_:J_A __ ,J=_:_l_f_'_i E:. Jy I .t E:::. _I D -

?,ooo, 000 s-r"/ r,-'· "'"'· 

I 

-~1 _J 
~€i~ '-J',~ 

,;OO\.W4 __ ~t..I__~T~ [>J_iO,l]_---- --­
?~~-o~q. N~l~4-r.C4 

~-'2.A H~Al ~f2--+£E::AJ~l2 
_ ~'-'_l~ __ f'f'E:......,... __l"?--f"'4-~ ll.S>o"f" 

1'2.' 4' "- ~_o'_l..~ 
_:-1:_'2.b, \1-'2.C::.1_'*'_\l-'2.>:> ipE:tJiiV~l,,_ 

r-------l"'G?.t t-l 111'-'<>&iet-l 
c:f it.lt.12T ~ 

-----------------r 

....... t. ... J: ... }-----~ 

L~tl 

'> I 
:~ 
~ 

____JL----~----="'~-

J 

t .. ... 
"' .. ;-? 

£ ... 

~--+-11 IW>ut...poJ 

~ 
'---~"'"'"""~--------------------------------_,__..__..__.__..__.. _____ ..,..f'i#PVueowA'fl!Z 

'------:----=~"'-'-----E:~!--;--------------''----~~!t-~~----~---------_....,1""~~7f'l~ 
'----->.<....::..==----F-~1-'-'-----------------~.....;.;;.iP-:--~---------------..... V'~at~~~ 

& oq_k e. J?~ _ 
_1-'U._,_~_:_1~~·'2c., !:?· '2_[;) . 

t'IL 1C .?~f':-t<Of2E: ~C:-C:l. l~t-11"-'!> 
~-E: 

llO. .... REVISIONS 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

PIPING 8 INSTRUMENTATION DIAGR~M 
CRUDE OIL SYSTEM 

OFFSHORE VESSEL 

SANTA FE SPRINGS CAUfOllNIA 

HUMBLE OIL It Ml'IHING CO-ANY 

PRODUCTION DEPARTMENT 

154-202 



8 
.:r. ® 

® 
e> 
@ 
@> 
e 
e 
e 
<9 
0 
0 

(0 
e 
e 
e 
e e. 
e 
e 
0 
0 

e 
® 
e 
e 
e 
0 
0 

PK!inUKI? Wt1>KOI-\.-?~, 

PRf%UF;G' 11.JDlc.-AF'h 

PKE£>7UKf ?vJITa.! 

PRE??URI: R!OlDKDfR 

PRE7?URE ALAf\1"1 1 LOW 

PP.f?SUP-E ALARM, Hl&H 

Pf'E0~>7Ur<,G ']WLJT(XNJN 1 LOW 

pp;i;.77.JhE- 0~dTD0\'JI I, Hl"il-l 

f'F\E77UKE SAFETY VALVE 

PRE?'.1URE o·.NTF<,OL VAL'-/G 

L.EllEil- GONfF<,OLLf.R 

U~\Jf.L ll•lOICATOK 

L&Va ?WITC.H 

1-GVIO-L ALN'.M / LOW 

LE'Vii-L ,ALA!':M I 1-l1c.ri-l 

-LEYli'L '7J.l•JTDO'iJfJ, LOW 

L.EivfL &l-l1.JT[x:>Wl·J 1 H:cTH 

LE'VEL lOtJTRaL VALVI= 

Fl.en• E.LfMfl JT I r1AS 

PLC'Vl :; i(.,(.C! 

FWVJ J<,f-(.r,KvfK 

f'L.O'il ,/f1:ffDO'iJN 1 
t.rN/ 

FLO'N Ul~JfKOL '-./t..'-'/f 

@ 
@ 
® 
® 
e 
0 
0 

•, 

TEMP&~TUF'.t; INDICATOf<. 

TEMP&AATUR& ALARM 1 LOW 

T~PEl',ATUf',S loNTRoL /ALVr= 

t..!ET OIL Al.JP.LYZBZ. 

(£J2J:) P1PEL1t-IE luf=t ITlfl(:._~ T_!()i_l 

U~IE 517.f 4' 

r'IPINC. CL.A,? 'A' 
PIPl~lu SP~. 'V' 

f''' DFW C-,A{, 

f'JEL C-,M 

FVI 

C.D G.f::.AYITY ORAIH 

(rL (COL 

Jv-1 

1,1uc 

OD OIL DRAIN 

TP\AN?DtJ.::.t;;p, I DlfF!;'P.~~!TIAL. PRE>5SUP.E . Pov/ POTABLE WAT'i:P; 

VIV/ 

SW 

THEP\Mlt-.loL 

"""IT I f".ELl&F 

11'/ELL GLE'Al-<IUP 

UllLITY AIR 

lwo*'SAILIRATE!D -STt::AM 

150* 1-1:0,1 f<.f. FU'1D. '7Tf£'LBOD:( 
BALI... VAl-VE1 WREl-KH QPi;.KA1El71 

\ 

F'JLL 0f'EtJ1":« 1 lAMfP,ON FICt. 1f' 
!?0011 I WITH fjO 1-0A Tfl,IM (op, El{UAL) 

3oo* f-.1 i6'1 R.F. FLC,D. !'>TE'i;;L. BoOY 
BALL VALvrc, V/11,Ef.lc.H OPEMTED, 
F iL.t (r•:;=.tJll.J0;1 GAMERoN FIG.:#= 

f;oo~11 WITH NO. WATfZ.itvl(of',EiNAL) 

t~lf '.1,~·i F(.f. 71EEL BoD'{ WAf'<ci"-, 
CH&'CK VALVE; ?.~>. IF'.1M, YITotJ 'A' 
?E'AL, 1,1147wtJ DUo-<::HE-1( (oR i:;q.JAL) 

~ l1)I, i K.F. ?iEEL BODY, V/AF'CP, 
C.kECK VALVE, ?.'7.1P.IM 1 VITr>t.J 'A' 
'1EAL 1 M175ION DU0-01EI( (ol'\ E'<;fUAL) 

ISO* U?A~ IZ.F. FchD. STEEL BODY 
r:r~oerc VALVE, PACIFIC FIC'<.N"'-IG.3 
WITU ~I !RIM (al', CQVAL) 

&oo* AN?I R-F. FLGD. ?TGfL BODY 
5';JING f-HECK VALVF:1 WITH 31(. ?.?. 
Tf'IM ~ F';EtvfOVABLc; '?EAT~. 
FRANK WH;;.ATL'i' 'FP.ANK-FLO'(o~ E4'Ui>L) 

qoo4F At.J,-,1 FCF, FLGD. 7TEl<L BODY 

'?WIN~ C:i.\E,;C.K VALY& WITH $11, '!1-~-
1'P.IM ~ F<.&fAOllABLE' ?E'AT ... 
FP,ANK Wf.H:A.TL'{ 'FRANK-FLO' (Oii EQU0.1..) 

(;()Off AN&I ft, F. FL"iD. '7TEEL. 50DY 

FULL OPEl·•it "" BALL VAL-Vt;, WR&IJCH 
OP&RATED 1 CAMEFION f.'IG.~ t?cc:«:JI 
w1n1 NO- 1.0A TRIM (OR E:-ql)AL) 

~~~,,~1 
"JOo.*''AIJ,I f'.·F· FLCtD. 7ffh.l.. BoDY 
FULL OPEtJli.JG BALL YALV'i: / WRENCH 

OPERA T&D, CAM&l'ON FIG.+- eoo-,01 
WITH i.JQ. ~lo A TF,ltvt (OR ~AL) 

wo.J. Al-171 BUTT WELD BJD ?iEEL BODY 
FULL OM:tJIHS- BA.L..L VALVE1 WREtlCH 
OPERAIED, C/oMo+.,ON fl'.; ..... eccc;.o-z 
'IJITi-l I-It• 1.0A Tl'.lt.-f (oR cQUAL) 

'/•Jr.JI- t.,1.1~1 5:nT\/Jt-'-D ;<;,tJD ST[,E'-. BC'LY 
FULL OPC:l.JH-1::"7 BAL.:.- Vt..'_V& / WF.~t .. JC:~ 

. OPt-~A'Tf:.D, l.AJA6f<Otl Fle:t.:&F e,r,o,oz 
IJlifj :Jc. 'I.CA TRiM :o<. ;;qUAL) 

-,.:.(·*At-1•31' \--',.F. VlP.Ft;':fa', C.~'-=C.K VALVE, 

srt-11-1_&5;'.. ~;1'~:,i:.L ES'""JL".l"( Ii T~tM, VITOtJ 

'A.1 "JE.4.L 1 lvfl-~"'.1'0t-J DUc-GHGK. ('JI-\ ~uA.L) 

iso• At-Jt;;I 12. F. f:!...G-D. :.:rt;;:E::~ BoDY, 

'7'-'i1Hu <'..'4ECK v.~LVE 1 Ff\AWK ~Jl-lEiA1'L-{ 
'FRAtJK -F'..o' (of'. i=qvAL) 

ISO°* P,.F. 'JJAF'i:f. 1 5uT-':i~F~.:( ':.IA.LV'i: 1 

LUG 1YPE
1 

Ll<v&R . ,,;.p,t . .'T\:D
1 

LGt-:.'.(r_;. Fl<',, rLIS4~ Sl'2'Z.:~l'l (o~ ~GuA.l.) 

~oc-1 7u:.::vr;;o, 5-:e-;:.~ ~ocY, ~,t...L_ 
C.J...l~CK 'v

1ALY1= I \JOf:tl 5~f..IES 7C·l 
(of'?, V-;·;~L) 

1'4.S'" _·N1td& c;....io;;c.K vP..L.V'C / l...I. Bop·/,. 

31& ..,.~.TRIM I ~=~.1.0 /.A6Li:;: ~=AT, 

.ffi!..AdV~ V.}i-\C-A.1L'{ 1 F~A.i-Jlt..-Fl0 1 i~o~ ;Q·JAL) 

IOO. DATI REVISIONS 

1'70* ~t.Fl-G-\11~0 E.Sp.ni--.iz.E 
6r.b1t;;:: VJ,..LV'G­

L1J1.l~,El.IHEH-'1Ef', f'l<i-. :,1 ~I 
(o;c o;;q;Al) 

l?a" .;.c.1'.EvJi;:o • .;,1AiNl.E~ 
~TEEL GATE VA.LY& 
P~C;FIC Ff&. SS (oR "<fuAc) 

11'.:> * F'-A>Y1i:CD {;, 1. e,oc;y 
".<ATE VALVE WIT>! P1 f,1tJ<'t 

'11€1"1 1 B~oi-.11€' iRI~ 
LlJ1Jk'E~J;!~;:~~F'i ;:1(.., 1r.,,41 

l O!', EG/uAL) 

I('.~ lf FLAIJ<'IE't> &. l. BoDv' 
7wnJe. ".:HEC:K VALVE WITH 
Bf2.N~ZE- iRIM 
LJIJKEllMEIM&R Fl<•· 11'!0 
(.or ::Q,;AL) 

'l.~:; ll- V./. 0. :,. t,(.P.E'Wi:!7 lA~,T 

11',of.1 ·'..TATf;- Vt.LVE' wn..i 
P,1,;,11.JG !>TEf, I Bl'Pt-JZ.S TRllvj 
L:JtJk_\;tJHf:.lf\,f,::.p., Fkt. t.lf.1. f(,4-0 

lW l<OU/\C) 

I ?o• R.F. FLC.V. F61l. 0>11'6L 

. <Zb.TE' VALvE'' 13·6 I 0 .tj Jr·{, 
ll·l~C/. ,;.K, TRl"1 
UlJ..lKEt-H.JEIM!if'. Ff(r, 17SI ·6'2 

P>or,# SCI![/. BaLTGt:' Bo>J>..J&T 

FORGED ST&&L BoDY ·'.rAT& \IALv=, 
I). t,. f, '1: IJl'[H ; 11;, {..~. r RIM 

:.>MIT>< Fl.'.f, boO ~01'. G'QuM .. ) 

6AF\ ::,1ou, 1-IEEDL~ 'vA•-VG 
[J~\,4,.>Dt 1 # ~ ~ o-; 

1 
Ofl.. S.1 (I/ 

( ?R EOvAL) 

. . 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

LEGEND 8 VALVE LIST 

OFFSHORE VESSEL 

HOBBS-BANNERMAN CORPORATION 

ENGJEERS COHSTRLCTORS 

SANTA FE SPf!JNGS CALIFOANIA 

.HUMBLE OIL&: REfl'INING COM~ANY 

PRODUCTION DEPARTMENT 

154-206 



.. 

T-1 T-2 
c::L.eAtJ WAJl!.i2 4ui?4i;: JAi-Ji( 

1.00 f>Bl... API C,,S() Wel-Dl:D 
WATeR ~~e JAIJI< 

100 f;,e,L.. i\Pi 4'60 vJeJ..DtO 

' i 
i ' 

. I r-
\J __ _'. _ -

T-3 -

.S'.1:1 
2Y 

( 

I 
I 
I l 
I I 

L - _ ,_: -ru--------'l ........ ~-t1t--t -- -- J 
:® 

~ .Z'-1&<:>4 e>' fl:( '11..~. "'/ 
l.U~~"tJHt:lt-ot&fZ Ofl:fi'"-T""' 
.. 4110-1!<100-11. (f"ff.) 

.. 1 

·~1 
"' ti\ ..,, .--
4 
Ul 
-II 
~ 

l2ec.G'V~f?f::D 01:,.. ~MP JAt-Jl<­
!7'-011 ~" e>'-o'' s/s 

'lID 

>I_ 
-:z 
<( .... 
_'fl 
~ 

f 
~ 

1S., ooo ~'o 

-··-

MO. DATI REVISIONS 

l:?ffL.Lle:IJT Plllv1P~ 
'2'$; 000 f:o/ D lt/t..<.H 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

PIPING 8 INSTRUMENTATION DIAGRAM 

DRAIN 8 WATER CLEANING SYSTEM 
OFFSHORE VESSEL 

(~ /. 
I~ 

4·--1 

0~17~_&~~ 

HOBISS-BANNERMAN CORPORATION 
ENGf£ERS CONSTRl.CTOOS 

SANTA FE SPRINGS CAUFORNIA 

HUMBLE OIL a REF'INING COMPANY 

PRODUCTION DEPARTMENT 

154-203 



-. 

(11 
1~10 

~--·------~ 

I 
L_ 

,.--

\ 
I 

J!~.:[E<f Tfl<A.lE<h. I 
\__ ____ . ------ _____ J 

( 
\ 

·~} 

C.QUDb' OIL 
C.OOL-E:dZ, 

C.1!.LID"' OIL 
C.OOLt::.CZ.. 

C.1!.Lll7f= OIL 
C.OOLb12-

C'2-.LlDE:r 01\... 

COOLt::-2... 

! 
.. ____ _J 

1 

,(---~, 

\~L} 

bALT WATE::g, COOLING TA,,N~ 
Z-rz.lt-lG API c;,70 Wt::.LDE=.D 

1e: PIP& 

MO. l>ATI REVISIONS 

10' 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

PIPING a INSTRUMENTATION DIAGRAM 

SALT WATER COOLING SYSTEM 
OFFSHORE VESSEL 

HOBBS-BANNERMAN CORPORATION 

ENGtEERS 

SANTA FE SPRINGS CALIFORNIA 

HUMBLE OIL 8i: REP'lNING COMPANY 

PRODUCTION DEPARTMENT 

154-204 



L 

\l/.AHf< -7ul'q~ 

_JA~_ 

l_ 

~L~A;l v{~l~fl. 
_p..J~. 

i 

__ / 

l . --- --- _J 

P11 HUMe>L-eO! BY HUt.1f>U: 0\1. 
~ooi.1.:.r1oti D~PT- I N1-'l21~e: Dtpr. 

L 

NO. DATI 

'' ;._·~) 

REVISIONS 

(~ 

r1 I ', 
! I l_ _j 

4 ~H°J"'f ~) 
i I: 

-·-------- _ _:!~~-------~ 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

PIPING 8 INSTRUMENTATION DIAGRAM 

TANK VAPORS SYSTEM 

OFFSHORE VESSEL 

HOBBS-BANNERMAN CORPOftATlON 
ENGlfEERS coosnu:roRS 

SAlfTA FE SPRINGS CALIFORNIA 

HUMBUE OIL a REFINING OOMPAHY 

PRODUCTION DEPARTMENT 

154-205 



'4 

'3' 
( 

ft .. 7/ 

?Po 
--1--· 

_-_.:;j::._ 

,<? I 
I 

(11 
, ·- / 

@ -
/ 

·-· --·---~-

£:Li:vq10J 

r 
I 

---t--~~rof.-?f' $1<.•MMEF! ?El 
= ' AT ce!1Jf::Or<'-t..Jt;. of 10 1· 
-~ Hl?l~hf ADJLIST*i" 

1::1 see OGfAIL ~ 

-II;), 

- f:l<ov:c;-r,. Ac;,;c?c:Af°' ?K1~t:ier<. 
SUf'P.:>Kf fPvM "'."Af.I.,: ~W&:..!.. . 

. F'l<IOR 1b INTG~i.;'AL C.OAT:l-lq 

c:L<::Af..J V<.IA1E:f3' SL.lf2l§£. 'fA'.lk T-1 
'2- f(1i.i9 - 1.oo BBL 4'- .z?y~•· Ui/l.. < 10'-1 1' J 16jH 

\ti 1 ~1'·0 11 

,.._ ____ 11_P_O_IA_. __ _j 

. --~. :·'(=-::-r . 

-1-- -n""r·""-1.~ !ll'lt­
~t-.1 

- --+-
' 

!.tJ-?!0.£-lf>~OfK r7S.:ff11'._.ffi-- , 

. "L 9-'- s10. w1 F•P=' 4'Z <t---

"'-c.11e. 41H~D:'.~p:1iJ-­
o>J A!.7JLI ~TAi<>LE. fU!?E. 

/ 
/ 

,, 
'L. 'LSo l?.O --tt-<'-+ 

n -
. 2J10 1.0. __ l?.?ke -~ -#-

';'·8 "rT ,.,,., f'i"'·iiiil 

-+-
I 
i 

I 
I 

I 

I 
.... -~ 

J! ~ S1<.1MMER 

_.~ ?i.i_ ?cTA'L. T'\ 
c,.11 = 11.0• ._:::; 

'-. 

"°· ltAn: REVISION~ 

I 
I 

'''\-11 
- I 

IS,; 

-'! 

I 
I 

- -- ...,..... 

, '~ 

lt-.J~E;l<."f BLoc::K 

0 G_!,61 L@. 
(OP~ l'-O · 

--~-H~ :- -s.A.e. lo 'Lo 6T1<eL 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

CLEAN WATER SURGE TANK T-1 

OFFSHORE VESSEL 

HOOBS-BANNERMAN CORPORA1:10ff 
ENGIEERS COOSTR\JCTOOS 

SAHTA FE SPRINGS CALIFORNIA 

HUMBLE OIL• Rl!P'INING COMJSA.NY 

PRODUCTION DEPARTMENT 

154-207 



,-

I 

I ·---·---

; ~ 
I,\ 

j. 

I 
.I 
ii 

~J:x~etJP ro ~Loop -rm· ~N:.E!!> 11'1."vl•OI: 
fO Gf:N'J"e;F< f>UFfOM 

·c:o·-,~~A~K flOof! 

-·-----+-~--------1 
(313)~'x'<£ 1R1ALl6fll~Nt·---~ 
Gef'F<Af•o"S (§)"c'1,,j 
Uf'UAL. ~f'A~1..JGj 

J?IZE:~SEf2. C:.7'Jpl1.JC, 
!.'>TY~ <0!:> 

' '21-o• 

. ,.-- jAtJK !>llf.LL 
ii--/ ~isHeLL uot:t:Lt> 
:, I ~r;.'-1'::Jo• EllJ1fef:f_lY vALllt 

J.LILll(f.1.Ulf.1'11:fl ,t,>fef?P.'(e>~ 
f!O. 4 7ft> -E. IOtH~ 

A.o ~'111J.l lj~E~N1~FfAP 
1.'' f1e>ell..1jLA~!> f1f'E 4: 
F'1r'11><Gj0. 

'! ff'"'1 4. ~A'-'P-fAIJ fO f 
<t iJ€N!fST ?Uf'I"~ ----t'i Ptt\t<i<f. 

'fA~K fk...~~m-~JtDaL----'=~----~--\-;----+--

~ 1.t-lp ·rAi.J l.Pa.=potl f'kM.! 
tl.f6. 

NAJE::f< SU!<c§E- fAtJk -1'2 
'.·1<11.!Ui - 'l.:o-.>te>L, <i> 1 -'l~'P1Al<li:,'.1 1 H1 

Y,l:; 11-011 

.. 

REVISION.S 

DEEPWATER OFFSHORE PLATFORM 
SANTA BARBARA CHANNEL 

WATER SURGE TANK T-2 

OFFSHORE VESSEL 

HOB8S-BAHNERMAN COllPORAT10H 
ENGtEERS COtiSTIU:TCWIS 

SANTA FE SPRINGS CALIFOANIA 

HUMBLK OIL 6: REP'ININQ COHP'ANY 

PRODUCTION DEPARTMENT 

154-208 



* 'roe.i: ru~µ' FAi>i .io. '"'~ t-L~ 1~ 
~!:~D - t-]E:PI'- fLJl.NCli:; • 

.. ---------+---

! 
i 

• I 

.. q_' t'I~ ~1~f"i" ttNl::f:i Of 
~'f fh. <'M· . 11.i'o~~f 

. ' I I 
1e>

1 
+TD. ""T· flPE: ~---! I 

! I I 
l p 
I I 
J I 
I l 

. I I 
I ' I 
I I I 

1 l I ' b - __ L+_j 
1-. ~ 

"' ~Cl2~1N 
~.;lf.~.6. Ff~ 

-~-~--- -~-------+-~----~ _ ............ _ .... 

RO. DATI 

~At..r -NAJE::f: ~oot-1~J6! Uuh:.. 1-4-
ioo f:>fL ~ft .h.El c,,E'>o '/'-lf:i..ot:D 

1/IJ.1=11-o' 

REVISIONS 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

OIL SUMP TANK T-3 
SALT WATER COOLING TANK T-4 

OFFSHORE VESSEL 

-·~ 

-l 

-.i-

HUMllUI OIL 6 IH!l'lNlNG COMPANY 

PRODUCTION DEPARTMENT 

154-209 

·1 
i 

'' 



.!:1/'-_t_>J _4.v{1J.;.J-! e;>_q~12Q 
~is_:~fl>.1(4 

c 

i 
I 

~ ·~ 

' 

_A\.IX'lc.!Allj o,w1'f.c.H e.oAll~ 
_, __ ex'?T1.J(J _ --· 

I 
I 
I 

' ) 

r 
'. l 

\, 

( 

, t.1Jo\ 
\l"V 

gWtiZA!oiZ 
~1711Jq 

l 

-
.... "" 

d:I 
...... 

~ 

('2G 

~Er .ue~r 
PU'IP _1'~11'. 

' 

to>J>Jll'vieo l.."AD::::: 463A"'1f'~ 

~~~ 
lS.A_) 4"1!1 ) 

~~:1 4MAFI 
T.M. 

"' ... ;;; 
N 

~~ ~ "':; 
~ -~ 

~\ ~)' 
~fl'l.uf>JT ~!.r-i!' i'lL- $\!"ti> 

f'l!l-IP ~If> P11'1» P·S.A .f'Ut1P f'S>~ 

C!POo bu"'io 

j<>?~,_i) ~~J) ~"'ALf) ~) 4""A~ 4"'AF ""'1AF 
1 ..... lM· 

r T I ~ .. " ~ ::!" :i: 

{ ~ ~ ~ ,.. 
~ .. ~ "'.o 

ft.. ~ 
_..;) ~ 

"' 'ill 

~o_I 100 100 IP~ 

'/: H. J:1.e> - j~'lc. . :!.~~ 
tl!.~~ -n.1. e A fe" ..-,, -

? 

2?_~) lloA ) '?.""') 
~~:. [ 

":1 ~b.l M·O. 

' ,. I 
·- I l 

I I I 

"' 
N ,,,- .,.. .. . - _,,,-

"' "' "' ~ 
~ t> c <) 

~ "' .,,.- ... - .... ~ ~ ~ "' "' :, ~ ~ ~ ,; _::,, .,_ ~ .._ '!.. 

It.? 10 ° 

Ml!JMp_IZ Ml!~l?~ .. _lq!lATo~ ~lfAfol::._ )Au ~~ ~ ~ 

"'------- _______ ---y----·---Q_IZ_1JLL ___ o_~1_y___e / "°~ U>M~~"fZ 
rL-0 r>•1 1•" ~" •T 

.... DATii REVISIONS IY CHK. ...... 
~ ~ 

- ~ --- t--
UICI:,... 

L E.C..,E:N D 

4o<>A I) 
4'>""'f I J.M. 

DEEPWATER OFFSHORE PLATFORM 
SANTA BARBARA CHANNEL 

ELECTRICAL 
SINGLE LINE DIAGRAM 

OFFSHORE PLATFORM 

.,-IL. 
, ____ 
I.....,... 

HOl!l8S-BAM£1WAN COAPORATlON 
ENGH:ERS COltSTl\\.CTalS 

SNITA FE SPRINGS CAllfORNIA 

HUMllU OIL• Rlll"IHIN<I COMPANY , 

PRODUCTION DEPARTMENT 

·~··· I 
... A.11!.-'11 I 154-211 



7 

II 

LEM< 
Ol!TllCTM 

It 11r----------t-1 

re. 

I~,._~......,~~~~~~-------' ., 

01 l ft e~ Lnl~ 
1~uf·1>l v.o.Lv~ 

4-,1, 

i.ow 1.tvH sjJfvowtl 
jj.Af~JZ 1,_t'-fH- V·ZA 

1---,__,,~o:rn f~~ .. r~JZ v.z .. 
5»il'f 1il vMv~ 

~u,d flt~~~,.~ s~J-r~J 
ttEl'f'( ~ fl'~Aft 11- v· ze 

H------------'--e LEVH'f~J1c 

>Ow 1Jf~H-"C£ LEVEL 
tt>"-Hfl- f~iAH~ V·Z6 

~8, Z9, 30 

i.ow l~v• L )HJfoawJ 
~E"-ffl? 'f~E .. fEf!. V·Z!I 

• ._ __ MAHft f~i'Aflf!' v-2s I s~ufvow.i 

!'>I f>----0--M~U-_.,_---------------1~~1 ,_
3
_f_O_f_

1

_ 31, 3Z, 35 

31111----1~""""'--' 4 r-JNJ~c flt' b ~,.,~ P~•ssJ~E -;.~JwrnvJ 
~~"f'l1- fl?E"ff' j'! V·'Zt:. 

~----------HHI IMl-+-------------9 le'.\/ElfiU>~IC 

* --·--....... r.-------111'34 I 34-1 a~, 3& 

I.ow 1Jff~f"CE lh•Jl 
Hf."-H.H~E"f~I'- V-'2t:. 'A 

~~~-...~~tt--t------------------{~3Rr"r ,~,~3· 
•AJJiJti<: 1? 3tb lowlEv&l %1frowil I ~~~ fflfkfltjl. V·'2G 

~t---tt--tt-•--....-------------iso i---'-4 .Jt .. fff. ~-'fill 11-'ZG 
'll 311 lf PT' j, SthlflN VAlVI 

I 
39---e.-M~M1-------------~----l fl-5

1

,r,3,-,P'°"P.,,-

1
_ .39,40,41.. 

,A----1 .....,.......___, ..,. AililJok '1 39
" .J141l nrnJJ!Ci sJurrowil ""' 1w .. n:~ r~~ .. 1~~ v-z v 

41 ---------+Ill! IU+------------ L~v&.l'ftcJ1<. 

______ , r 
43----11---------------'-

55 

AIJfO 

o(f 

43----------o ""~" 
@ 

'~---0...J.. o------o AUfO 

e>ff 

71,.lf----Q..J.,l;li--9--0 

7!> 

1-==-- 4+,45,4(. 

low L~vE L SHiJfDowJ 
~EA.HftWEAf'F V·'ZI' 

1----"~"n~ f}'i .. np. V·ZD 
"'iWT 1.! v'-1.>e 

HIGiH LEVtL ALAl/-M 
WAHfi' \U~4E O..~k T· .. 

Low LnEl Al"gM 
wAH~ Wf.4E p.iJ~ r;z 

,..__...._..~ ........ --... "l>1 T"T0~ ~ 

>Wf>T•I ~ ~T'l"' 
I 

.__ _ __,......._...,._ __ .. />411"loR) 

j 

"ll 

104-

lab 

a-------+--uL1 

'--~-~~-~~~~~-(Rf.,>-.::::n~'f1 

RllYf IOHlll 

... 

1o'Z .. 

1Q3a 

~~~·,r-1 
~ftll~~ ... ·•'< 

-~~-.~.' 

~~:J"f 
~·~~'1~· 
~ Pere..:l"I' "i.A~H . 
~11>d •i.e:;el.' 

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

ELECTRICAL CONTRCl.. SCHEMATIC OU.GRAM 

OFFSHOM VIESlllEL 



liMlf~~ 
~v ~~rr( 108 100 

lo<! L!!.vel fl!otll(.. 

lk> --·---©- Le.vd 6oN Tflol 
~~i!AT'-'1-ZA 

Ill Level:rf?•tl1L 

- LMl "'~~ol llf 111 ~ w~ ~ ~--z.s 

!fl.I Levd.w• 
.,. ~~,,,Jw:..t. '* 114 !r"Ttfl 'H!. 

II!> \M..pl{. 

"" ill> 
~L6~ 
~· ~'V-1.P 

. 

-

DEEPWATER OFFSHORE PLATFOOM 
HOOl!S-~ COl'IS'OllATm 

ENGINEERS COliST1'JCTORS 

SANT.A BARB.ARA CHANNEL SANTA FE 5P1i!NGS CAUflllNA ... .. Tl Rll!:VIBIONB IT CH<. Affll 
HUMBUC OIL & llEl'lfflNG ~ANY 

I--~ ELECTRICAL CONTROL SCHEllW"IC DIAGRAM PRODUCTION DEPARTMENT 
OffSHORE VESSEL 

f--- ......_ 
ln.-.u:cno~ K.<"" I 154-212 ... 

I f---I--
IAl"l"ltOY'P .. -ClltC!t~ 

-



r--- I 1\ 
4-o ···---······ -.------- -- ------~r 

___ 

JJJl,t DEfE.H':'f. 

[~-' '] 1·::-::1 --8 
~~ 

r; 
09 c=t __ i 

~ 
I r. 

fl_/ 
(§)~!··· 

'?) 
=~ 

i''§i 0 . --
--ti 

[g i::=:t-- 7 
' 

0 0 
0 0 

I =-~r-© ~ D hl>h ~Tei.1<£ ] ' 
~@ li!!iI. 

- ~: . 

_E L E_V AJ I 0 N 

.. 

Flf"E'LI .JG LE'AI; 
DE'TE<.:-loJ<. 

0 

HO. DA.Tl REVISIONS 

-;;-;;~ F~~~~r£-'>llJ1~T 
~1L_f'fid.1t!c 

low ['FfrM>LIFE ALAI' /'f 
Ptl r1pfL1.JE. 

flti.,H fFE""'"i'f= 6HJfDawN 
fLow.,pl1w~ 

-~ff.E'°"'"r ...UufDowN 
F1,u;,""'Pl1Tj• 
ll1&H Lavcl htlu~ 
flow"'rl11f~ 
low lE"El 011J~N 
f'..ow;,pLina11 

f!t"'ll f'fE.-~E 6HtlTDow~ 
HEAjep. T~EA ~ v-ZA. 

Low IN r~•E. lrvEL 
HE.Pf!:/( ]E~ V·21'. 
--------~·---·---

Low Levo~ 1oHtljDDwµ 
~~~O/']Efl. Wl.P., 

111/.H i'F-EbbtlfE 6}1JfDUN~ 
UEA]E~ j~E.Ajef. 'l· fe, 

·-

Law '~Tilf'.f"'"' le~el. 
HEAjo~ JfW'TEr- ~~~ 
Low lEvol "'HUfDOW~ 
HeAN IF"-"P'~ \J·Zt!. 

HlbH F~E.~tlfii'. !>HUf P<>Wtt 
~/\fE~ ff!!/\]EF v-2L 

Low tN]Eff"'" ~~ 
"-~~T"f\ r71'11 'I-ii 

""'"' L<vE 1,HU]DowN 
He.>-j!lf. ffE"]"f. ·,i-z~ 

. H10."fl"F~E~U~l:. &Mur..:n:r-
Ht:i'f<f' JFEAT!!f! \J· D 

Low l~'[l'~fAU W!.vei. 
HC,..jef'- ]~EA]"Ef V-t!J 

Low Level <.JM~---
>let.ftjl j~<AfEp V·~D --

DEEPWATER OFFSHORE PLATFORM 

SANTA BARBARA CHANNEL 

MAW CONTROL PANEL 
ELEVATION a NAMEPLATE SCHEDULE 

OFFSHORE VESSEL 

1; be<'~" Ajf~ "'"f'.bE )AtJi:. T°1-
-lf~"~M --

TE!< bU~b,E f P..~l r-i 

I PJPE2t.nJG' 
I LE',AK 

·-

----·-

L---.-------

'---· 

--

HC>SBS-~ OOflPOAATKlN 
ENG&'EERS CONS1l1UCTORS 

SANTA FE SPRINGS CALIFOflNIA 

HUMlOU!! OIL & RIEl'ININCI CC>Ml"ANY 

PRODUCTION DEPARTMENT 

154-2!3 



t .. 
f'P:·~(~if'f :~~1ft i-. 
op~1.1) o~. nvu:A~ rk~'1 fe~~· .. t:E" 

f'?~SjJp. Sw•fd 
,:Los;s o~ 1JcpAS1t~9 r'f•s,.;v< 

lfV~ l )Wlf<·" 
OfE.Js o•I .J,::p.A'.1JL1 ltVcC 

l;.1&l ~m-(c.i-1 
cltJs~s oJ 1dc~&AS1J'1 l;v< l 

flovv 5WlfG~ 
Of~Js oJ IUCfoA).~'1 f'Lo•N 

(low ~""!fd 
closos ml 1Jce fAS1N'1 (low 

ffMffp,fJ~e: 5w11£11 
claS~S 01J 11\tefAS·(~: fP-1f~f"'1J~e 

Jo~HAlLy CP<N ~<.l;.y co'-1 r:-i:r 
f'."E.l"Y 1') l?f.. ~~1i::~c:r17..E'.:r1 .-..>Jv s1rri~k1 
·~"J f:lf ;hl.(' 

•ir-~1-1,..~Lv -:~o<,t-P r~~'-( :01'.-r:1:f 
::Tt.Lt·'( 1) V'S·£1!t..f<.·•'l[:? '·'>·7 :·f:r)(, 

"oll fµ£. .:;>tElf·." 

~O~Mdly afE~ pJ\"BllifoJ 
pc0·" f" clo\f 

~OfHAlly clo<F-O fJ\1l011naJ 
PU·,~! fl r.fE:J 

~~~1!1/N .~~~c ::~~~·~;n~· ~-·Nl'fC-~1 w·1H 

WI~~~ fc:p ...v1r(d ,:;_c<~· f-'r~n·-i 
)W1"(/"•J <-"f'E/l..tS. 

vc.i~i.~ -;- :.. /.'. fC1'(}:/. <:•·v·-:·: I •''II)' 
t'Et.:~i,'\~t~:..~L- L<::~ : 1

-

wdf\. f0P ·· .--,·,r, ~ --· - ifn•-1 
5-NJfl:.l'c-:'i..~ ~;'~. 

::'f.f-+-0-

10-I --
'© 
/ ' 

® 

:;/co~ ,wife.rt 
Df•HS w<o~ ~OD~ ofdS 

o,>1 fYfE sw;f.::11 
do)r.') w1-h:.11! C.A ~~ ~O!AfFS 

;.rL::1Lt f'c-Lf. 5~i~~1()r ~w11c.H 
rupJ fa clo\f 

i ~·e:i~E rr.t;s.£ <.~: ;Jf-71:' 7.•nf<:'l 
.. up .. : -ro or1::'~ . 

Hl~fof cq~"(~,t:fn~ fll~f:'~AA.L OY~f? .. Ot..P.S 
orp c,..,. :t.Jcf:'.'EA.S1Nc1 c·.!efl'..~f 

fq?H ,J,,_ L ~: 0< k COi•~ E<' f :c ~ 
Hf~Vi1~iAL 6t.~1 ~k JOJ ft--~N1~l1\.~ 
Cn!'k l:-Cf 1c~ L · 

MO. DATI REVISIONS 1Y CHL Al"H. 

DEEPWATER OFF~HORE PLATFORM 

SANTA BARBARA CHANNEL 

ELECTRICAL SYMBOLS 

OFFSHORE VESSEL 

ENGH'ERS CONST RU: TORS 

SAllTA FE SPRINGS CAUfOFINIA 

HUMllLE OIL 6 ftl!PlNINCI COMl'ANY 

PRODUCTION DEPARTMENT 

'--- '-- ... ,..__,~=""'-----'1'::.:rno-._ ____ -------1-tl.l<'' ~<.1>1'11<...~---J'1 
e1o11cu .. rr........ -1.'1?.""'tl 154-214 




