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I - GENERAL DESCRIPTION

A. INTRODUCTION

This addendum to the Operating Manual for the Fluid Catalytic Cracking Unit 
at the Puget Sound Works of TEXACO Inc., Anacortes, Washington, covers the 
revamp of the FCC Unit. The principal new equipment for this revamp Is:

Reactor Charge Heater

Emergency Box Cooler

Fresh Feed Pumps

B. BASIS OF DESIGN .

General

The process design of the FCCU section is based on feeding 30,000 BPSO of 
hot fresh feed to the charge drum and feed preheat exchangers. Some 6,000 
BPSD of hot intermediate recycle, gas oil are combined with the fresh feed 
for a total heater charge of 36,000 BPSD, The heater is designed for 750^ 
outlet temperature. The emergency box cooler is designed for 36,000 BPSD 
and 200°F outlet temperature. Process flow conditions for the preheat 
section are shown on process flow diagram 3“RA_*f0.

C. DESCRIPTION OF ADDITIONS AND MODIFICATIONS TO THE UNIT

This section describes only additions and significant modifications to the 
FCC Unit. Reference should be made to the Operating Manual for the FCC 
Unit for a description of the existing facilities.

Reactor Feed Heat Section (Reference PFD '3-RA-iiO)

Hot gas oil from the Cxude Unit and Deasphalting Unit and/or cooi feed from 
storage are charged through the existing light gas oil-reactor feed exchanger, 
3B-E4, and the existing slurry quench-reactor, feed exchanger, 3B-E5 A£B.
This stream is combined with the hot recycle gas oil and the combined stream 
is heated in the new reactor charge heater, 3B-F3. The preheated combined 
stream flows to the reactor feed riser.

A new emergency box cooler is provided. Activation of the pushbutton, or 
low pressure drop across the spent or regenerated catalyst slide valve, will 
cause the valve in the line to the feed riser to close, the valve in the
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oil line to the emergency box cooler, 3B-E40, to open, and the valve In the 
service water to the emergency box cooler, 3B-E*fO, to open. Hot reactor 
feed will be diverted from the feed riser, through the emergency box cooler, 
3B-E*iO, and the cooled reactor feed flows either to the hot charge drum, 
3B-C23, via 3L1C-62VB, or to storage via line 3B-0-1.

2
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. £ - CONTROL FEATURES

A. PRINCIPAL CONTROL FEATURES

This section describes only additions and slgnlfcant modifications to the 
FCC Unit controls. Reference should be made to the Operating Manual for 
the FCC Unit for a description of existing controls.

Reactor Feed Heat Section (Reference P$ID 3"RA-!i!)

The fresh feed flow controller, 3FRC-30, and the recycle feed flow con­
trollers, 3FRC-11 and 3FRC-302, are left In place. Since a flow controll­
er, 3FIC-600, Is provided for the combined fresh feed and recycle streams, 
the flow controller for the fresh feed stream, or one of the recycle feed 
streams, must be taken out of service and the related control valve or 
bypass valve placed In the full open position. The fresh feed flow con­
troller, 3FRC-30, is, preferably, taken out of service as there is no 
danger of "starving" the combined fresh feed and recycle feed flow con­
troller, 3F1C-600, with the fresh feed flow controller out of service.

Total feed to the feed riser is controlled upstream of the reactor charge 
heater, 3B-F3, by a master controller, 3FIC-600. The master controller, 
3FIC-60Q, makes equal distribution of the charge to the six coils of the 
reactor charge heater, 3B-F3, by setting uniform rates on the individual 
coil flow controllers, 3FFIC-620, 3FFIC-621, 3FFIC-6.OI, 3FFIC-602, 3FFIC-603, 
and 3FFIC-604. Each heater coil is provided with a low flow switch,
3FSL-620, 3FSL-621, 3FSL-601, 3FSL-602, 3FSL-603, and 3FLS-604. Low flow 
through any heater coll will actuate common low flow alarm 3FAL-624. A 
further sustained reduction in flow through any heater coil will cause the 
fuel supply to the heater to shut off. A momentary reduction in flow 
through a heater coil will not cause the fuel supply to the heater to shut 
off, due to the action of time delay relay 3FY-622. Bypass switches 
3FHS-620, 3FHS-621, 3FHS-601, 3FHS-602, 3FHS-603, and 3FHS-604 are pro­
vided to inhibit the heater fuel shutoff function of each low Flow switch.
A selector switch, 3FHS-623, allows the flow through.any one heater coll 
to be recorded, 3FR-623.

The combined oil oultet temperature from the reactor charge heater, 3&~F3, 
is on temperature control, 3TIC-302, by adjustment of the amount of fuel 
oil or fuel gas to the burners. A selector switch, 3US-606, provides a 
convenient means of firing fuel oil or fuel gas, or both. In this latter 
case, one fuel control valve, JPV-ih] or 3FV-606, is remotely positioned 
by a hand controller, 3H1C-606, to set a constant firing rate, while the 
other fuel control valve Is automatically positioned by the temperature 
controller, 3TIC-302, to trim thefirlng operation as required.
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In Che event of a'power failure* the reactor charge heater outlet temper­
ature transmitter, 3TJ-302,. will be powered by batteries. If the batteries 
should fall or weaken, the output signal from the temperature transmitter, ’ 
3TT-302, will be low and high heater firing could result. A low tempera­
ture switch, 3TSL-302, Is provided to prevent this occurrence. If the out­
put signal from the temperature transmitter, 3TT-302, Is low, the low 
temperature switch, 3TSL-302, causes the output signal from the temperature 
controller, 3TIC-302, to be replaced by the output signal from the hand 
controller, 3HIC-302. With proper setting of the hand controller, 3HIC-302, 
high heater firing Is avoided.

Emergency Box Cooler

Low pressure drop across the spent catalyst slide valve, PdCL-JlfA, or low 
pressure drop across the regenerator catalyst slide valve, PdCL-l4B, or 
activation of the pushbutton will (1) close the riser Inlet valve, 3PdCL-lAVM, 
(2) close the recycle gas oil valve, 3FRC-1I, (3) close the slurry recycle 
valve 3FRC-302, (if) open the emergency box cooler process Inlet valve, 
3PdCV-MtVB, (5) open the emergency box cooler water Inlet valve, 3PdCL-lAVM, 
(6) open the fresh feed pump discharge bypass yalve, 3PdCL—1AVH, to the blow­
down drum, (7) close the spent catalyst slide valves, 3PdCL-l4VF and 
3PdCL-lAVG, (8) close the regenerated catalyst slide valves, 3PdCL-lIfVC and 
3PdCL-lAVD, (9) open emergency steam valve, 3fdCL-l^VE, and (10) close 
slurry quench reactor feed exchangers temperature control valve 3PdCL-l4VK.

A light cycly oil line is provided that ties In just downstream of the 
emergency box cooler process Inlet line block valve, 3PdCV-l4VB, to permit 
flushing of the emergency box cooler, BB-E^fO, when not in use. Flow of 
light cycle oil through this line is limited by a restricting orifice,
3F0-60B.

k
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3 - PREPARATIONS FOR OPERATIONS

A. INTRODUCTION

This section describes only those preparations for operations that are 
necessitated by the addition of the reactor charge heater, 3B-F3. Refer­
ence should be made to the Operating Manual for the FCCU for a general 
description of preparations for operations.

B. DRYING THE REACTOR CHARGE HEATER

The masonry In all heaters, firebrick, or refractory linings, must be 
dried by slow heating. Damage from cracking and expansion strains will 
occur If damp settings are heated too rapidly. The vendor's recommended 
drying procedure should be followed. An alternate procedure Is given 
below:

1. Check that the fuel gas system has been purged, and that 
it is blinded or otherwise secured against leakage of gas 
into the heater. Remove blinds in the gas supply header 
just prior to lighting burners. If natural gas is avail­
able, it should be used to dry out the heater.

If fuel gas Is not available, fuel oil will be fired to 
dry out the heater. The fuel oil system must be thor­
oughly cleaned and charged with fuel oil. The fuel oil 
circulation should be established. Fuel oil temperature 
should be approximately 280°F.

2. Break flanges at the oil coll outlets, venting them to 
atmosphere, or otherwise provide means for venting steam 
from the coils to the atmosphere.

3. Blowdown condensate drains on atomizing steam lines, 
snuffing steam lines, and coil steam lines.

h. Purge the heater firebox with steam for at least 15
minutes, to eliminate all combustible gas from the fire­
box. The damper and air registers should be wide open.
A steam plume should be readily noticeable from the top 
of the stack.

5. Light an alternate pattern of burners. During the drying 
period, rapid changes in temperature or highly localized 
temperature must be avoided. The lowest possible burner
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flame and maximum number of burners should be used for 
better heat ^distribution, while obtaining the desired 
temperature7 The burners should be alternated at 
hourly Intervals, for uniform heat distribution, and 
the performance of all burners should be verified.

The purpose of the dryout Is to eliminate water from 
the furnace masonry. It follows that maximum ventila­
tion should be provided. The stack dampers should be 
fully open. All registers of unfired burners should 
be fully open.

6. During the drying period, the heater arch temperature 
Is used as the point of regulation. Raise the heater 
temperature at 50 to 75°F per hour to 500°F. Maintain 
at 500°F for 2k hours. Increase the temperature at 50 
to 75°F per hour to 750°F, Maintain at 750°F for 2k 
hours. Increase the temperature at 50 to 75°F per hour 
to 1000° F.

At near 500°F, steam should be carefully Introduced into 
the colls. Steam should not be introduced into the colls, 
particularly in vertically Installed colls, until temper­
atures have progressed above the steam condensation tem­
perature* Introduction of steam into cold coils will 
cause considerable “water hammer".

The most accurate Indication of readiness of a furnace for 
operation Is the shell temperature. When the fires are 
started In a new furnace, the moisture of the outer surface 
of the refractory evaporates into the combustion gases, but 
much of the moisture held deeper In the refractory Is driven 
back Into the insulation next to the shell. During this 
period, the furnace shell remains cold. Then, as heat den­
sity In the combustion chamber Is increased, the lining 
heats through and the moisture frm the insulation begins to 
evaporate. This causes the furnace shell to heat up by the 
generation of steam on the adjacent insulation. When this 
moisture has been thoroughly evaporated, however, the shell 
temperature will again fall. If the operator keeps some 
progressive account of the shell temperature, he will note 
this rise and fall during the drying out process, and when 
the shell temperature has decreased to the rated casing 
temperature, the furnace can be considered ready for 
operation.

6
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The 100Q*F temperature may be maintained for a few hours* 
and then gradually.reduced at not more than 75°F per hour. 
When the heater has cooled to about 35Q°F, the steam to 
the colls may be discontinued. The burners may be extin­
guished at about 300°F, and further cooling continued by 
natural draft.

7. Upon completion of drying, the heater coils should be 
drained, blown out, and flanged up. Everything Is left 
In readiness for process operation.

8. After cooling of the heater, the masonry and Internals 
should be Inspected, and repairs made If Indicated.

j WA-TEX 000877
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U ■> STARTUP PROCEDURE

A. INTRODUCTION

The procedure given here Is for initial startup of the reactor charge 
heater, 3B-F3, and commissioning of the emergency cooler, 3B-El(0, with 
the existing FCCU In operation. Feed to the FCCU Is flowing through the 
reactor charge heater bypass line. Reference should be made to the 
Operating Manual for the FCCU for a description of the startup procedure 
for the existing FCCU.

It Is assumed the reactor charge heater, 3B-F3, and the emergency cooler, 
3B-E40, have been made ready for operation as described in the preceding 
Section III. It is assumed that all utilities are available and ready 
for service.

The reactor charge heater, 3B-F3, and the emergency cooler, SB-E^O, are 
steam-purged, tightness-tested, and pressured with fuel gas. Reactor 
charge heater burners are lit on low fire. Oil is gradually diverted 
from the reactor charge heater bypass line through the reactor charge 
heater to the reactor riser. When all the oil is flowing through the 
heater, the feed rate and operating conditions should be adjusted to

Introduce steam through the steamout connection at line 3B-0-20l|-10" and 
through the steamout connections ateach reactor charge heater pass.
Purge through the reactor charge heater, 3B-F3, and the emergency cooler, 
3B—E^iO. Vent steam and air at all high point vents. Drain condensate 
at all low point drains. When the system has been thoroughly purged, 
close vents and drains and tightness-test the system by gradually increas­
ing the pressure to 100 psig with steam.

C. PRESSURE WITH FUEL GAS

After a successful tightness test, reduce the steam pressure to about 15 
psig. Make a temporary connection and pressure the system to about 25 
psig with fuel gas while all steam to the system is discontinued. Drain 
steam condensate from all low point drains. Make sure that all steam 
condensate is drained, as hot oil Is to be Introduced Into the system.

D. INTRODUCE OIL

The emergency cooler, 3B-Elt0, Is flushed with light cycle oil. The emer­
gency dump system Is not put into service at this time. Valving should 
be arranged such that if relief valve 3PSV-127A operates. It can discharge 
to storage.

desired operating levels

B. STEAM PURGE AND TIGHTNESS-TEST

8
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Light a few burners In the reactor charge heater, 3B-F3, and bring the 
flue gas temperature at”the arch to about 300°F. With the master heater 
flow controller, 3FIC-600, on manual control and the heater pass flow 
control valves closed, slowly open the block valve in line 36-0-20^-10" 
and admit oil to the heater Inlet header. At this point, it should be 
recognized that hot oil Is introduced Into a wet system. The hot oil 
should be brought In slowly, and with caution. It must be remembered
that a volume of water will expand to about I600~volumes of.steam when
vaporized at 212°F and at atmospheric pressure. This vaporization takes 
place with violent force and, when in a closed place, is capable of 
causing physical damage to piping and equipment.

With the Individual pass flow controllers on manual control, slowly admit 
oil through the heater passes, one pass at a time, to the block valve in 
the heater discharge header, 3B-0-213-10". Open the block valve in line, 
3B-0-215-8", to the emergency cooler and permit the hot oil to flow through 
the emergency cooler, through the jump over from the emergency cooler dis­
charge line to the emergency tankage (slops) header. After the system is 
free of water, close the block valve in line, 3B-0-215-8", to the emergency 
cooler and the block valve In the heater feed line, 3B-0-204-10". Open the 
block valve In the heater discharge line, 3B-0-219-6", and the block valve 
In the line to the emergency cooler and permit hot oil to back through the 
heater discharge Hhe and the emergency cooler to the slops header. After 
the heater discharge line Is free of water, close the block valve in the 
jump over line to the slops header and Isolate the emergency cooler. Close 
the Individual pass flow control valves.

With the individual pass flow controllers receiving their set point from 
master flow controller 3FIC-600, and with master flow controller 3FIC-600 
on manual control, slowly start oil flow through the reactor charge 
heater, 3B-F3, while reducing flow through the reactor charge heater by­
pass. Light additional burners and adjust firing as required to maintain 
the oil temperature to the reactor riser. Commission the emergency dump 
system to the emergency cooler, 3B-E^0.

When all of the oil is passing through the reactor charge heater, 3B-F3, 
and the heater bypass is closed, place the heater outlet temperature 
controller, 3TIC-302, and the heater master flow controller, 3F1C-600, on 
automatic control. Note that when the heater master flow controller Is 
on automatic control, the fresh feed flow controller, 3FRC-30, or one of 
the recycle feed flow controllers, 3FRC-11 or 3FRC-302, must be taken out 
of service with the respective control valve or bypass valve In the open 
position. Adjust feed and recycle flow rates and operating conditions as 
directed by supervision.

9
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i} - OPERATING VARIABLES

A, INTRODUCTION

Reference should be made to the Operating Manual for the FCCU for a des­
cription of the operating variables. The following discussion Is limited 
to the reactor charge heater, 3&-P3*

B. REACTOR CHARGE HEATER FIRING

Control the combined pass outlet temperature of the heater with tempera­
ture controller 3TIC-302, This controller resets the pressure controller 
regulating the fuel gas supply to the gas burners of the heater, or resets 
the flow controller regulating the fuel oil supply to the fuel oil burners 
of the heater. During reduced firing rates, it may be necessary to take 
burners out of service to maintain the design burner fuel gas pressure to 
avoid burner backfiring. Maintain the burner air and firebox pressure to 
obtain clear burner flame and the design excess air In the flue gasses. 
Burner firing must be even, so that there is no flame impingement on the 
tubes or furnace walls. Flame Impingement will cause localized hot spots, 
and coking or tube failure can result. Visual inspection of the tubes for 
hot spots must be done routinely, several times per shift.

C. HEATER SOOTBLOWERS

Electrically-driven rotary sootblowers are provided In the convection sec­
tion of the reactor charge heater, 3B-F3, for cleaning the extended surface 
tubes during oil firing operations. Steam Is used as the blowing medium.
The sootblowers should be operated every 8 hours, or on Indication of higher 
stack gas temperature, when oil Is being fired. The sootblowers can be 
operated automatic-sequential or manually. The sootblowers are conveniently 
operated from the Vulcan EC-15 automatic-sequential controller.

Automatic-Sequential Operation

1. Place the start-run-stop (S-R-S) selector switch In the stop position.

2. Mace the toggle switches In the up (auto) position.

3. Place the steam supply selector switch in the auto position. The steam 
supply valve, 3PV-658, will open. The adjustable time delay (15 min­
utes maximum) for .Warmup will run out before blower operation will be­
gin. High pressure switch 3PSH-658, downstream of the steam supply 
valve, must be satisfied before the sootblowers will sequence.

IQ

WA-TEX 000882



4. Place the start-run-stop (S-R-S) selector switch in the start position 
and hold momentarily, then release. The blowers will then operate in 
sequence.

5. On completion of the sootblowing cycle, the unit will shut down. Place 
the steam supply switch in the close position. Open the circuit breaker 
to remove power supply to the controller.

Individual Manual Operation

The sootblowers can be operated individually in any sequence from the Vulcan
EC-15 automatic-sequential controller or from the sootblower location.

1. Perform steps 1 through 3 of the automatic-sequential operation pro­
cedure, or place the steam supply selector switch in the open position.

2. Manual operation of a sootblower from the controller is accomplished 
by depressing the three-way toggle switch for the desired sootblower. 
Blowing will stop when the selected blower completes its cycle,

3. Manual operation of a sootblower at the sootblbwer location is accom­
plished by operation of the pushbutton in the sootblower housing.

4. After manual operation, return the steam supply selector switch to the 
off position.

Automatic-Sequential Controller

In addition to the control and switching functions described above, the
Vulcan EC-15 automatic-sequential controller has the following features:

1. A light labeled "CO" to indicate that the controller Is operating.

2. A light labeled "LV" to Indicate that power has been lost.

3. A light labeled "RF" to indicate that a sootblower has failed to rotate.

4. A light labeled "LHP'* to indicate that the steam header has not come
up to pressure.

5. A light for each sootblower to indicate operation of that sootblower.

6. An ammeter to indicate the power consumption of the operating 
sootblower..

11
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D. EMERGENCY COOLER

Valving In the piping to arid from the emergency cooler Is arranged such 
that oil can freely flow through the cooler to storage in the event emer­
gency valve 3PdCV-l4VB opens. During periods of cold weather, steam 
should be utilized to prevent freezing of water in the cooler.

( WA-TEX 000884
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6 - SHUTTING PPWM PROCEDURE

A. INTRODUCTION

Reference should be made to the Operating Manual for the FCCU for a des­
cription of shutting down procedures. The following discussion Is limited 
to the reactor charge heater, 3B-F3, and the emergency cooler, 3B-E40.

During normal shutdowns, firing of the reactor charge heater Is reduced 
as feed rate Is reduced and then discontinued. The heater Is steamed 
out in conjunction with the remainder of the FCCU. A procedure for heater 
decoking is given at the end of this section.

During an emergency shutdown, firing of the reactor charge heater, 3B-F3, 
may be stopped by operation of emergency shutdown-switch 3HS-601. Oil feed 
may be diverted from the reactor riser to the emergency cooler, 3B-E4Q, by 
operation of the emergency pushbutton.

B. HEATER DECOKING

The FCCU need not necessarily be taken out of service for heater decoking. 
The FCCU can be returned to the operating mode that was used before the 
reactor charge heater was installed. The reactor charge heater can then 
be Isolated, purged with steam and decoked as described in the following 
paragraphs. After heater decoking, the heater is returned to service by 
the procedures given tn Section k.-

Means are provided for steam-air decoking the tubes in the 3B-F3 reactor 
charge heater.

The typical decoking manifolds are shown on P&ID 3“RA-4l.

Internal coke deposition may be removed from heater tubes by steam-air 
decoking. This is accomplished in two consecutive operations. The spall­
ing operation is removal of coke by cracking and fragmentizing the coke by 
external heating of the tubes, and blowing the loosened coke from the colls 
The burning operation is removal of coke by controlled combustion, (i.e., 
burning,) of coke with air in the presence of steam, which carries the pro­
ducts of combustion from the coils. The decoking procedure is described 
in four steps:

Preparation

Coke Spa 11ing

Coke Burning

Cleanup

Preparation

1. The tubes are steamed free of oil. In the normal manner, at shutdown.

2. The appropriate decoking manifold arrangement Is connected to the coils

13
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h. Verify that all tube hangers and guides are present and in good con­
dition; if not, repair or replace as required before proceeding with 
decoking operations. •

5. Verify that plant air, steam, and service water are available to the 
manifold.

Spalling ■

1. Establish service water flows as quench water to the quench drum, 
3B-Cl»0.

2. The burners shall be lighted with nonluminous flames, if possible.
It is advantageous to light the fires during the afternoon, so that 
the burning portion of the decoking operation can take place at night 
when red spots on the tubes can more easily be detected. Operate with 
a minimum amount of excess air, so as to reduce external tube oxida­
tion.

3. Establish steam flow through the coils. Initially, a high flow rate 
should be maintained to flush oil that may still be deposited on the 
coke. The rate will be decreased during coke spalling to prevent 
erosion by coke particles.

it. Increase the bridgewall temperature at a rate of approximately 300°F 
per hour to U00-1150°F, with a maximum temperature of 1300°F.

5. Increase steam flow through tha coll being decoked to produce a mass 
velocity of 18 pounds/square foot/second.

6. If spalling has not started at the above temperature, the following 
steps will be taken until spalling does start:

a. Reverse the flow through the coil.

b. Alternately decrease and increase steam flow.

c. Lower flue gas temperature by 100-200*F.

d. Add a small amount of air, for not more than 5 minutes, then be 
sure to close off the air.

7. The rate of spalling is determined by observing the quenched effluent. 
Spalling rate ts Judged by appearance of quench water stream.

a. Light grey - containing soot or fine coke particles,.

b. Dark grey to black - containing increased size and quantity of 
coke.

1&
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8. When heavy spalling starts, decrease steam flow to prevent erosion.
The amount of stearii flow rate is dependent on operator's judgment; 
the pressure in coll inlet and observation of the effluent is the 
guide. As effluent darkens, steam flow is decreased and Inlet 
pressure observed. As effluent becomes lighter, steam flow is 
increased and the observed inlet pressure may be a guide for flow

. adjustment. High velocity may produce fine dust. This is deter­
mined by reducing steam flow for 10 to 15 minutes and observing the 
effluent. Should find dust continue, further reduce the steam flow 
to make sure the dust Is not produced by high velocity.

9. Continue spalling operation until assured that spalling has stopped. 

Burning

1. Reduce the radiant section flue gas outlet temperature about 50-1QO°F.

2. Reduce the steam flew/ to produce a rate of 5650 LB/HR.

3. Gradually Introduce air to the colls at a quantity equal to one-tenth
of the weight of the steam, i.e., 5650 LB/HR. Observe the appearance of 
the tubes. Do not permit the tubes* temperature to exceed I250-13O0°F., 
i.e., dark red color. Decrease air flow, If necessary, to avoid high 
temperature. With a good coke burning operation, the progress of the 
burn can be observed by tube color. As the burning coke in the tube 
progresses, the tube temperature, hence red color, also progresses.

Do not allow the tubes to attain a cherry red color. If the tempera­
ture rises, decrease the air flow.

A. After about one hour of burning, the flow is reversed. If coke burn 
is heavy. It Is advisable to periodically increase the steam flow for 
short periods, to avoid plugging.

5. The effluent is observed throughout the burning operation. The appear­
ance of the effluent during spalling and burning indicates the progress.

a. Greyish-milky Is the appearance before and after decoking.

b. Light grey appearance indicates fine soot particles.

c. Dark grey to black Indicates larger particle size and greater
volume of coke. '

d. A reddish-brown color appears during coke burning and blowing
out period. _

15
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6. When coke burning ts completed, the reddish-brown color disappears 
and decoking is completed.

Cleanup '

L. Upon completion of coke burning, discontinue air flow.

2. Temporarily increase the steam flow to full line pressure. Hold for 
a few minutes, and then reverse In direction. Repeat this three or 
four times, to remove all loose ash and scale.

3. Maintain low steam flow and decrease firing at approximately 500°F 
per hour rate, as indicated by radiant section outlet flue gas.
When radiant tube metal temperature has dropped to 500°F, stop steam 
flow.

4. At 400-450°F radiant section outlet flue gas temperature, discontinue 
firing. Follow plant safety practices in discontinuing heater firing. 
Discontinue steam to tubes.

5. Flush the tubes thoroughly with service water. A hydrostatic test of 
the tubes may be made following the water flush.

6. Upon completion of the water wash, the tubes are dried. Re-estabilsh 
the air flow to remove water. Relight several burners to bring the 
radiant section flue gas temperature to around 400°F.

7. Intermittently discontinue water quench and observe the blowoff line 
effluent, in this manner, it may be determined when coil is dry.

8. After completion of drying, discontinue heater firing. Follow the 
plant safety practices in discontinuing the heater firing. Stop air 
flow.

9. Disconnnect the decoking manifold from the heater colls. Replace the 
removable normal crossovers and swingout spools. Also turn the Figure 
8 blinds to normal. The heater is made ready for normal service.
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-C SERVICE WATER

NOTES.
L THIS FC(NEW1 CONTROLS TOTAL FLOW BY RESETTING 

INDIVIDUAL HEATER COIL FLOW CONTROLLERS (NEW)
£ NORMAL OPERATION WITH 250 B/H ICCO RECYCLE AND 

NO HCCO RECYCLE. ALTERNATE CASE WITH 250 B^l 
HCGO RECYCLE AND NO ICCO RECYCLE.

IRE DROP SIGNAL ACROSS THE SPENT OR
*“ AUtwvmcAuy eras \alves in lines to

3.PUSHBUTTON OR LOW 
REGENERATED CATADSL SUCK 
EMERGENCY COOLER ANO CL0SE8 INLET VALVE TO RISER. 
THE EXISTING VALVE AT THE RISER WILL BE RELOCATED 
AS THE EMERGENCY COOLER VALVE AND A NEW VALVE 
WILL BE INSTALLED AT THE RISER. •

4. NORMAL OPERATION-HOT rfitiO PROM CRUDE AND 
• DEASPHALTING UNITS.

ALTERNATE' OPERATION- COLD FEED FROM STORAGE.
5. STREAM ? PROPERTIES ARE FROM TEXACO TEST RUN.
6. STREAM 8 PROPERTIES ARE FROM TEXACO'S NEW DESIGN.

CIZ> TO STORAGE .

DR P()CL I4A8B

SYMBOLS
......... -...........  existiNo

tVMWV HEW
REMOVE

RELOCATE
0 0 0 0 0 not USED

DO NOT REMOVE

7\<£jf7Xt' *ieflac£

!LZZ> TO FEED RISER

H--------------->

-tZZ>
TO LIGHT CAS OIL
PRODUCT COOLERS

TO FRACTIONATOR

i
i
i

4

)
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PIPING S'.

GATE VALVE , WflHAHV Ptiocew
(SEE MOTE 2) UHS

-tm- GLOBE VALVE ---- ntonmet

CHECK VALVE PtIEUMATTC 
INSTRUMENT LIRE

-ASb BUTTERFLY VALVE — m&ruNE'

ANGLE VALVE

-P
VTYPE STRAINER

h- ggg«E SAFETY CONE TYPE 
STRAINER

a ' BAU.-VALVEJ

T

C&5TOR 

SIAITOOWN BLIP 
OR MAINTENANCE 
BUND

■ T
OPERATIONAL
OR SPECTACLE 
BLIND

OPEN DRAIN HUB

FOR COMPLETE LIST OP INSTRUMENT SYMBOLS, 
REFER,TO TEXACO 3TAHDAR0 DRAWINGKIB'ITBP, 
J*-»7d*. AMO 13-1791

-More 4
70.

3B-: - T3T
3S-.iT-1 
•3B-.7-L 
3B-S.TM1 
3S-:,7-5t 

. 3B-J7-LW 
3B- -usx-lrt

SF™9'9"9 Mrwwr
0B0C«ll»T7ON

' UTILITY LEGEND
-------;----»r~"-------------
AP PLANT AIR 

AS STARTING AIR 

00tf SEWER- OILY WATER

Of gas refinery fuel 

Ip INSTRUMENT air supply 

Of OIL FUEL 

HI TO FLARE DRUM 
S250 250* STEAM 

S40 AO* STEAM 

StSSO E50" STEAM CONDENSATE 

Wf WATER-SERVICE

NOTES
LOCATE TOGETHER.

HEATER OECOKlNG SEE DETAIL X
OT'PUai DUTTON OR LOW PRESSURE DROP SIGNAL ACCROSS 

THE SPENT CATALYST OR REGENERATOR CATALYST 
SUOE VALVE WILL AUTOMATICALLY OPEN VALVE TO 
EMER6ENCY COOLER, CLOSE INLET VALVE TO 
RISER SHOWN ON DWG. 3-RA-A, OPEN EMERGENCY! 
COOLER WATER SHUTOFF VALVE, CLOSE THE SLURRY 
RECYCLE CONTROL VALVE ANO CLOSE RECYCLE <3A5 
oil to ajs-jF9 atsprc-ii, _ 
RS3SfEB(BfmG^crRi^TSLEr valve

3 PE CL 14VB AS CLOSE TO TEE AS POSSIBLE,
PIPE PROM TEE TO VALVE TO BE 9 CR

5. CAN USE EXISTING TURBINE 3B-GTIA
C. ADJUSTABLE ORIFICE IN PNEUMATIC LINE TO 

EFFECT SLOW OPENINB ANO CL03ING OF VALVE 
3PJ CL I4V-M.

7. ANGLE OF INTERSECTION SHOULD BE 4B» OR ■ 
LESS

8. REPLACE EXI3TIN0 FCC INLET PIPINP WITH BCR 
IPE

REVISIONS

10. LINE NUMBER SUFFIXES FOR INSULATION ARE 
IDENTIFIED AS FOLLOWS:
PP - PERSONNEL PROTECTION -
CO - OOLO CONSERVATION •
PHC - PARTIAL HEAT CONSERVATION .
FHC - FULL HEAT CONSERVATION '
OTC - OPERATING TEMPERATURE CONTROL
ST - STEAM TRACED 0 INSULATED
HI - NO INSULATION

II UNLESS OTHERWISE SPECIFIED,THE VALVE 
SELECTION SHALL BE BY THE CONTRACTOR 
OEMS, ‘ •

E REFER TO OEMS J-IO, PARA.BI3 FOR TEXACO'S 
PHILOSOPHY WITH REGARDS TO BLINDS TO BE 
SUPPLIED BY THE CONTRACTOR. PARTICULAR 
ATTENTION SHOULD BE GIVEN TO THE 
MODIFICATION OF PARA.SI3.1 WHICH COVERS 
SHUTDOWN BLINDS.

13, RELIEF VALVES 3-PSV.74ft75 REQUIRE 'P' SEE ORIFICE
14. TRANSFER LINE PRESSURE DROP 

MUST BE CHECKED BY CONTRACTOR 
AFTER HEATER SELECTION HAS SEEN MADE

• NOTICE
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SYMBOLS
EXISTING
NEW
REMOVE
RELOCATE
NOT USED LDO NOT remove; 

DENOTES TIE-IN NUMBERS

NOTES
- IgA REVISIONS OF MAJOR SYSTEMS ARE DESIGNATED 
I / BY THE SYMBOLS SHOWN ABOVE. MINOR ‘

(revisions are circled and include a 
! triangular revision mark.

;I6./Plpm& SERVICE SPECIFICATIONS FpR Nevy
Junes are in accordance with sems
U-SDB TABLE 7.

17.] LINE NUMBER SUFFIXES FOR INSULATION 
'ARE IDENTIFIED AS FOLLOWS*

PP PERSONNEL PROTECTION 
CC COLO CONSERVATION 
PHC PARTIAL HEAT’ CONSERVATION 
FHC FULL HEAT CONSERVATION 
OTC OPERATIN& TEMPERATURE CONTROL 

' ST STEAM TRACED '
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NOTEit -
l THIS FCINEW) CONTROLS TOTAL FLOW BY RESETTING '

WQWIWAL HEATER COIL FLOW'CONTROLLERMNSW) . •
£. NORMAL OPERATION WITH Z50 B/H ICOO RECYCLE AM) •

NO HCCO RECYCLE. ALTERNATE CASE WITH 250 B/H 
.HCGO RECYCLE ANO NO ICOO RECYCLE. *

3. PUSHBUTTON OR LOW PRESSURE PROP SIGNAL ACROSS THE SPENT OR 
RECEWHfttD CATAWSt SUE WJTOMWlCAUY CffiNSNAtYES iHtMS TO ‘ 
............. tCY COOLER AND CLOSES INLET VALVE TO RISER.flffi E& riNS VAWE AT THE RISER WILL BE RELOCATED 

................................. ............. ANO A HEW VALVE

(otesv^T

SERVICE WATER

AS THE EMERGENCY COOLER VALVE J 
WILL BE INSTALLED AT THE RISER. .

< NORMAL OPERATION-HOT FEED FROM CRUDE AHb 
• OEA9PHALT1NO UNITS.

ALTERNATE OPERATION- QOLP FEED FROM STORAGE.
9. STREAM 7 PROPERTIES ARE FROM TEXACO TEST RUN. ’
6.STREAM * PROPERTIES ARE FROM TEXACtfS NEW DESIGN. 
TVTl LOCATED ON LCGO STftmft OUTLET

n |
NFLOW . ' j

J i
i

drainage
DITCH
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(NOTE 3)
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FIRED HEATER DATA SHEET

Customer tei^ccl me,

Locution PUCiET Se>Q>iP . PuKhlT....... ................

Unit FC.CU KXPKMS1QN

Service RekCTOr , Ch.A. £ _ BliKT--------
Number Required . ____ C?..bl£--------------------------------

■ Total Duty par Heater. MM Btu par Hr Absorbed----------

ManutacmiierJ^TFR. WttEJE FE-SlC o ft P 
Equip. Noi.JkR.=_F3 .... .
Raq.No___JO_pS>5„'. F-OI
ItamNo_______ .... %.—, ....

_____Typa___y. _____ .. -

&i,q

PROCESS DESIGN CONDITIONS
' Heatar Section  ......................................... ................................................................................... R^lfe^T Com V£c.~no4

SsL'Q-
.ftifetSLAlLk.

' Service ...........................................................................................................................

* Heat Absorption. MM Btu par Hr..............................................................................

•Fluid ......................................................................................................................... ..
' Flow Rate. Lb par Hr..........................  .................................................. ■.................................&3&+SJU_______

Flow.Rate. BPD .............................................................. ........................................... ............. ............................................
* Pressure Drop, pei (Allowable)........................................................................................... ^,0 ■ (
Pressure Drop, psi ICalculatad) .. .ft !-&AN. ....................................... ..........1 &.Z-AQ----------

* Average Flux Density. Btu par Hr par Sq Ft (Allow*ble)/tCalculat*d)..........................I^QOO /j'ZQQO
Maximum Flux Density, Btu par Hr car Sq Ft (AI!oweble)/(Ca!culatad)..................... .............. -—4—--------------

Velocity Limitation ............................................................... ......................................................................... . ---------
Maximum Inside Film Temperature. Deg F lAltowsbiel/ICalculated).............  ........... .....- -Z__________

Fouling Factor.................................................................. .......................... ............. .. ................. . , ■

Corrosion or Erosion Characteristics...................................................... .............................. ■—------------------------------- .

Inlet Conditions
‘Temparatuie. Deg F........................................................................................................... ...........SJ2J------------

* Pressure, (psiaj. (psig).................................... ..................................................................... ..............70 (O

'Liquid Flow. Lb per Hr ......................................................................................................... ... ------------------------------------
‘Vapor Flow, Lb per Hr ...............................................................................................

1 Liquid. (Deg API) (Sp Or at 60 F)...........................................................................

'Vapor. Molecular Weight.................................................................................................. .......................
‘ Liquid Viscosity. Cp........................................................................... ............................................Q»_5-4*.

-Z

ZS.4

Outlet Conditions;
’ temperature, Deg Is .

’ Pressuie. (psig)

* Liquid Flow. Lb per Hr .. . . „

* Vapor Flow. Lb per Hr .. .. .

* Liquid. 10*9 API) (Sp Gr at 60 F) 

’Vapor. Molecular Weight

75Q
52

473^71

* Liquid Viscosity, Cp .......................................  .................................................................... O.R-4. _________

Remarks and Special Requirements;

* 1, Distillation Data or Composition Attached....................................... ...................... . ............ „
2» SaLutts Pee&'EiUitc £>*0** C.M.c.outa.-r\e>M& Skau. Klo-r TAvig. C ate pit

Fog STtortc. Wtati Berv/sEM Hekt-er 1mu.et«. Ou-rugT«» •

» Items Te Designated Te »t Fills* It ly l»)tr t, &>. p, 4QQ * F

2*V»*-n OftMtgbA. Foil CpM1sTR.VC.TioM...... 75L- za«~ Mi

4^ 4-Kt VL l^idSb Fok RjtacwKfce TA-t W/?......

/Sh. Fob. "V&
/

Ho DATE . REVlttONS »y CM* .

OMOIN JOB Ha IOO °>S

DXJyeiwGHo REV

OS- 3* F-1 *L

t» Co
WA-TEX 000912
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MECHANICAL DESIGN CONDITIONS

General

•Plot limitations

* Tube limitations 

’Required Drawings

• Structural Design Data: Wind Load_______________

' List ol Applicable Standards or Specifications: t.

2.

’ Slack Umitenona 

Other Umitaliona

SelemT* 7»eler
3.
4. KrTtscWKSMT

Coil Design "
-Heater Section:RA.PIA'Fa’r C.OHVeCTIOH _

' Service ............................................................. ....:...................................... ....

Design Pressure, psig .................................................................... ......................

Design Fluid Temperature. DegF ..................................................................

Corrosion Allowance: Tube*__ _—

Fitting*....................... ........................................... ,..

Hydrostatic Test Pressure, psig ...........................................................................

Number of Pssses/Tube* per pas*...................................................................
Overall Tube Length. Ft........................................................................................

Effective Tube Length, Ft .......................... ............................................ ..

Bare Tubes: Number ............................ ................................................ ..

■ Total Exposed Surface. Sq Ft........................ *....................

Extended Surface Tube*: Number .......................... ...................... ..................

Total Exposed Surface, Sq. Ft.....................................................

Tube Spacing. Center to Canter, In. (Staggered! (In One!.......................... .

Tube Center to Furnace Wall, In. Min............ ..................................................

Stress Believe.......... ...............................................................................................
Weld Inspection Requirements..*-Bay or Other 1......................................

Psocs.s»a

150
750

1 —
........ ................... >'&* ..........

550

U /IS* A® / 11 .

3 3'- C6 2.7C=>
341- Ca IGs1- O

is. •

4.»,(2sO 551
■ 54*-

li.ooo

S,
Cb

Ysa - 141 Ha.* • '
Yks — t Oia a/o

Tubes

Vertical or Horizontal ...................................................................................... .........................

’Tube Material (ASTM Specification and Grade)................................. ..............................

Outside Diameter .In ........................................................................................... ..................

Wall Thickness. (Minimum) (Average). In...........................................................................
Maximum Tube Wall Temperature. Deg F tCataulatedVIDetign).................................

Inside Rim Coefficient (Calculated) (Based on Outside Surface) ...................................

t Design Basis for Tube WeH Thickness................................................. ................................

Description of Extended Surface: . ’

Type .................................................. ...................................................................................

. Fin or Srad’Materiel ........................................ :..............................................................
Fin or Stud Dimensions :.. HmdrHX. .* .................

Fin or SBBt Spacing , ..........................,.....................

. Maximum Fin or Stud Temperature........................................ ....................................

Extension Ratio..........•........ ................................i.......................................................... ..

Vert ' Hori?. .
/CV2QO &R.T-P)

4.5

0,2&>S
_______/qpQ/^OO

Cl a MS t-4- 1M7

~_____
— n%c«.£i£-s>
— _______  \ * O > \ OS
— ______________a
— ___________ M, A*.

• Plug-Typo Headers

Manufacturer end Type............................ ....

‘ Material (ASTM Specification and Grade)

Nominal Rating.............................................

_* Location .......................................'.................

’Weldedor Roiled................. .........................

Return Bends

Manufacturer arid Type.................................

’Material IASTM Specification and Grade).,

Nominal Rating or Schedule------........
’Location.......... ................ ................................

tHLO° V/cuacp Rgftjtm B-guta
q%cg-i%Mo .......: ..........
Ts Surr Tu e.Es • ■ —

FteS-Rox l4es.og.aL 3>q"<

tsvl. 0

I
WA-TEX 000913
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■ MECHANICAL DESIGN CONDITIONS (CONTO) '
Coil Design (COnt’d) '

•Heater Section ,.................................................................. .....................................................L tgA.PI A.t4T_. C^vecriOM

-son**............................................................. :...............................;----------------- _______________________
Terminal*

. Manufacturer and Typo............ 1....................................................................................... r .......... ...
Material lASTM Specification and Grade) ........................................................................ ................................................  A m.JLs,

Nominal Rating ...,.................................................................................................................. J§._

Location ................... .......................................................................................................................OoTStog. H-S.

Welded or Rolled........................ ..............................................................................................—Mgjr-Pgi.P:------------ ----------
l£Q^ E.P. R.F.Flange: Site end Rating 

Location........... ” MB Note l'

Strew Group To Complet*

•Noale Movement: ............ :...........

. 'Direction...
•External Noale Load...................

•Direction... 

‘Pipe Load Supported By Heater .. 

•Special Support Bracket* Required 

Comment* — ................. ...................

Crossover*

•Welded or Flanged............................................. ......................................................... .. -----------------------Z_
* Pipe Materiel ( ATSM Specification end Grede).................................................................. ,hZ±T..9..-frf3..T P.

Pipe Site end W»H Thkrfmes*............ ......................................... ......................................... 4-.S,* l.,Oi.Z<^LilK -------------Z.

Location  .................................................................................................................................... .^SRMAL-------------Z.

Flange Rating ........................ ..................................................................................... ............. ... . ............... .. • .......................

Tube Support*
Ends, Top.DsIlsmi "

. Material ................................................ ...............................................................................fee.4 47 TP.U
Thickness ........................................................................................... ................................ .............. —--------------------.

Type and Thickness of Insulation........................................ ......................................... .................. ZZ-------------- -. i ------ -------------— —

. Insulation Reinforcement................. ......................................................................... ......... . ........................ . ..—..... - .. .™

Intermediate: '
Materiel ............ .............. ...................................;.............................................................. .................................................A^47.T.PI.t

Spacing. Ft........................................... ......................................................... .................... .......................................... .—- —1^—1“ £3 _ . _

. Type and Thickness of Coating  ...................................................... —...... .......................—. .—..........................
Guides: Location................................................................. ........................ .. .5.5? XT.S..tft----------- , ..  -------

' MM.......................................................................................................................... ..............

Notes--------------- -------------------------------------------------------------------------------------------- ---------------- :----------------- ™~--------------_ ----------------— - —-
l) RftDlANT OdTLETS fkRg Ta 4taovJPc.p. .. . ‘ __________

Ofi.- ’i-PH E*rr 7 « (&■

; WA-TEX 000914
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MECHANICAL DESIGN CONDITIONS (CONTD)

Head*/ Bow ’ . .. -
tnrJtk>n'-Ce>v3Vg.g.~no»J> &&g.riovi-------UMri*, Ct.R6,B.H g-rgfeu Thickness-_____ 'Lfe ■. —..

Insulation: muradai OA.fe'TA^&L.S i US/____l- ^ H'**■■—.— .......... .Thickness——— ------- -------------

. a—w—w, n.—-i c \tt ^ ^•Tg.gu CtAi^m \-twl'< Fa>4d.\»4^i  

Are Header Boa Door* Bolted or Hinged?. —...  ...............———  ............ ............ — ........................ . j

Burners ■ _ . ^
Manufacturer and Type. JoWH C>ot\fe__ *QtU **

Location__________ RcMot^t-nr Floor___________________________________________
Size and Type of Pit"** ~ Ca ~ **Pe.R.SiIRH8.K.

Heat Bel*#** per Burner at Design Encase Air and Draft (MM 8tu per hour)
tin,**i I^OOO^OOO Minimum___..llPPEUSP. P..,

Minimum Distance Burner Certerite* to Tribe Centeriin*:. ,
Hmininr^ ' Ce>'~Q \A\^-_________________„ .... .-...... Vertical—

-Sb*. 24: -Humber. 1

___ Msaimum-.i^P/^PQj.QQ.Q.

H> As>> .

Setting*! iw*' ;<■••■ ,
Exposed Vertical Wads:

. Hoi-Fee* Temperature: Design. -Calculated-

Wall Construction-
4-

Outside Casing: Thickness.

Tieback Design and Material- 

Support' Material-

■ /—dp .Materia). . Outside Temperature!. 

...... —.Spacing....

Method of Fastening Tiebeck* to Structure.

Shielded Vertical Wans: ‘ •' . . ’ * ]
ThicknessJS ~Hot-Fpe*Temperature: pe*»gnJ^OOO_.--------------------------------------------------------------------------- CaicuUtedijLQQJ

Wait Construction___■CcA.^X.ftsH ---- -------------------------------------------:---------- ,---------

Outside Casing: Thick nesa___—________ ljlA:____ ________________ Materiel.1? —OutsWe Temperetitre----------------

Tiebeck Design and Materially R^.3—, S£> ^------------------------------------Spacing J-... . L ■„*---------- ---

Support- Materiel:—;—„—.......................— J"c* ............ ........................ .....................................—------------------------- :—---------
: „■ Metbod-of Fastening Tiebeeks to Smieiut*!—r..:.‘_\Sa£jsi?miPi 1 H.fH—■---------- !——-------------------- T-—'---------------------:---------- ---- ■ -

Thickness.!C=>- ____________ Hot-F*** Temperature; Detign_jL£2^3j2----- .„Calcul*ted-„--------

Arch rrm>«w^4n«r C k-$TA.BU.S j l~, V4.S/i ... I r.2...4r..------------------------------------ ----------

Outside Casing: TtOrtin^. ■ ' “ X/jS* •[----------Material ^SO N. ^T-S.gt-. , Outside Temperature  ̂.^.Q.0..

Tiebedt Design and Materia*.?... VC'.krJ.^ ,^Q,.4:--------------------- -.Spacing.—------------_ -

Support. Material;—1,    .................................... ........... ................ ......................... ...................... ;-------------------- ----------- - ■
Method of Fastening Tiebaeks to Structures--------NaJiiL01 N^rl—:------------------- i---------------------- i------ —- -------------------- -- .. .

Floor: - .
Thietin»»» . .. Co. " ' Hnt.F*g» Temperature: D«wen 2000____ Catariated-------------- — . -

' Floor Construction CrA.S.TAfi>.<-S j •■ ■ .L H ...... }„■ --------------------------------------------------------- ---------------------

............. ......... ........... Mjrimtwn Fhwr Eteuarion------- __--------------------- ------, —------- ---------------
Outside Casing:. Tt'U-e-—^ ^ P................ MmeriaiC.AC.BoM 5~[*.SSt-_Qutsid« T«me«imi» 4 2 Oj3

Convection Sections ; • • , ■ _

. Thickness■ S>iDesign Hct-Feee Terrp«r*hu*—2is2.Q.Q_  .................................................. ..
Construction______ C.A>S»T~A.8>t-.S. ^ (_» M.\A t > Ar MlX...... ...

. Outside Casing: ttut— •' _________M*leriet^4.&S3bi-SESSW-_._0ut*>de Tamper atom

WA-TEX 000915



MECHANICAL DESIGN CONDITIONS (CONTD)

Saltings {Corn'd)

Tleback Design and Materiel V~Cu.PS y.. *?S-TTVp.1S__2>Q'4-
Support Minwial ............. . ■■ —........ ............................... -
Method of Fastening Tie bocks to Structure..__ N\/S{—DIN^t .... -

Internal Wet): '
Typl' ‘ Kl a>si£ Dimensions. Material.

Slack .
Number .0>*|£ . * Self-Stipportingoe Bnyeri SS-LP SUPPQR*T *I nretionToP OP

CtLeia^aKt ^ ^Tbet. A,-3<b -jhMmnM ' ___________  - - - ’ — ^..Minimum Thick/* l'4~- t u

Inside Metal Diameter C> Cs . £xVT 4- - ^ Height At>OV« (tfarle-A ^2. *- £>•-.... . Stank Ungth.l3--%-" 3.

Lining; M atari a)1:’ ■■—..............................................................................................................................Thick ness . ......._  ........

.Type of Material or Reinforce menu. 
Extent of lining • ' ....

Dampers' , ■ . ' ... •
Loco tiori:.'Stack or Bottom Air Plenum ■' • ..—*.S*T AsC. _______

MafBrial./;Cfre7&Q*A tg-regu -• VA >Aih • ....... Multiple or Single teef.’- M uUTI PV-£-

Description of Provision for Operation from Grade____L.________V/t hi C VA ............ ~ ____

HotDurts:Breechlng1Flues;and05Uactors-t-'r’-."r-"‘: .; . . •. -- . . , •
Material : OAK SaOhi '^TSSI—— ty. 1~HtC ‘ A STM Rpeejfimtion 5^0' Sire

Insulation; • Type C.A*5*T~Ayfet-5.:.r FM I , ~2 , rd- M I X Thick near ■ '
TypeofAnrirnrtniTMmertel CA.RSPN ^TS.e.L CuM» -t-IM*! F&HCIKIC,

Size of Access Door into Breeching^________ SjoMte. '!

w'-» ^ » wimm t. • . Y « * * * . ... -
Material-C-AyRStOhi _S~TSSL. />’4--rTtA 1 C VC A STM RpeniBeelinn ...... ' film ................

'Miscellaneous' • ^ •* v*1 . tf ■
Overall Dimansions of Fnmwe-1-"-• " ......... .... " • • ■Cavj'J • \>thrg.‘t'^ T.\?A.Ci Ov>TL_GT~

' Platforms?! Location - BoTT gA.CS —~ lsOOTSuaW£gS — 'DS&OXIhLgt CoMhl^— 5 "'V- C \< ' '

. ' Width-Viul. ■■ ' ’2. ~ Ce> ~ ’ '•• • 3 *- O_______ ’’ •"■■■3 *- O 'Ct-gAv^ *
• Typenf Poor •'* ly4 ** CHECKERED PtATE . ' ■ <’ ' ’ ' '

• Stairs; location.......”{*0 BoTTQM RAO) A»biT* ’ Pl»A.TFOK,f^ •  ' • ____.
’• Ladders: location 0 FkttVA rgftMSSTo «5ooTe>t^avJ£K. Pwh.TR W/ St&P-OFP'At RuO, FuATP

2.) 6oc»TSLOV)£g. R.tet-cr ' To Og-COXthACt C Qtiti 3u) 'pooTBUCVi^g R-bTcrTo ‘uTAOC PiUTC"

Access Doors; Location and. Size. _>x .P.o’oR ■ ' ________■ *2.') ■&TAatC ' • ■

Observation Doors; Location and-sire.)^ 'DoORCi *2^ putooR ^ '

Miscellaneous Connections (Number and Slzo):: ■ . '.. ... • ’ . ’
' Draft______ V ~ ** ^ ^ ' ‘".Cp Flu* Gas <t«mPu - I - ISD^RF " 4­

, Temperature. _L ^"150^ RP l*>"& ••• Rmnthering^ftoaro- Z.. ^ IFS> ~~ Ca 

Header Box Drain >*- IPS' • t 'stack Drainl/?. ' *■' l

• Coil Drains . ....... • ' • Tlther . . .......... •_______________

i m-TEX 000916
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. • . . MECHANICAL DESIGN CONDITION* (COMTD)

Painting and Galvanising B*qub»m»in« Ugb.*T*-Sft. &? £■■».t— *----------..........................................................B.P3-7--———■

PMMT t.B Mn.*, NhvJ. bKT, f To. FapeRAoL BfSG TT^P-gifayTYPE- II
2'*i PL^P-OKM^i. LA.aOF.g&, ^>TMRS \mo kiAWT £TROt.TuRM.- ...........
Akx.'JtKMise.cs. Per, ,~>f>£.c S»- *2.VA_________________ •
V) &tac:ic.-s>^ M.g.TM.u.1giso Qm Extse-ior. U*>iMct IhE ■ fe.TCO UPiy^TsM

' Are Painter’* Trolley and Rail Induded? , . . Np.M-fc- 

Eatsnt of Tube.Htndiing Fedlitle*____________ MoUaT

Esptosion Door*: Location and Slie_ z . i&K » n
. Special Equipment (Soot Biowart. Air Preheater*. Noiee Suppreeeora. Fens, Ctc.).

*0 4- - ■ Rotary SootblciWer«i \ - W/ Automatic, ^omthou PA.t>ltki_
i .1 •- , 1 (, - .... r ■.,•:■■■ • ■ • /. ■ , .

b> 1 - Not-s-tt;.._PLsKiUM • •..... ■ ■ •: . ■ '
. A~ ■ ' r'‘

. . .. COMBUSTION DESIGN CONDITIONS . ,-,J. .PE-^-.» ■ •. *
“Type of FOai ......................... I.................... \\k............ ,.....................^AiJr-------- ±*2--------4. A5>. —
• Excess Ak: Parcant •......... ’......................................................................................................— --------^ fa  ...........~............3.9...,/?...

Guaranteed Efficiency,! Protect OHV) ISea Note)................................................... ..* ------------ Srls-Q-------- ■—......................
Calculated Effidtney. Percent ILHVK.......... ............... '....'............ ................................. ...............1-------- i-s/—--------------------------

' Radiation Los*, Percent cf Heat Release (LHV)................................................ ...............-......................................... ......... .
‘ Rue Gat Temperature, Dag F„- Leaving Radiant Section ......................... .. ,, >530-------------- ------- r,, .. '.............

.- Rue Gas TermperSture, Dag P, Leaving Convection Section................... ...............^£jLQ______ _________ ^5.j5i9l

Rue Gat Mata Velocity Through Convection Section lb/Sp Ft/$*e............................. ...................4~...................... ’IS---------^:4P ..
Draft at Bridge WaH. In. H O ?£& P.45*. fil4 0-1° ’ '___________

Draft at Burner*; In. H O . 1..................................................................................................... ’ O-4-S .. '_

•Ambient Air Temperature, Deg F,i.......................... .......................................................... ......................C=> ,Q .    ....... ........... ....... ;—

* Altitude. Ft Above See- level-.. v. ............... ..................................................................... ...... :_____ -------------------------------------------------- J-L.
. Calculated Heat Relee*#, MM Btu per Hr |LHV>................................................... .. ................... *?&•%> ’ ---------------------1

. Volumetric Heat Release, Btu per HrperCu Ft................................... ............. ...... .......--......................................................

Not*: A fuel saving ofMM Btupar hr wiHoffteta tt.COOtncreate in furnace coat {ererrtedl. • ; .-. ... ■

A tube side pressure decrease ofpsi will offset a $ 1.000 increase in furnace cost (erected)." '

fuel characteristics
On

* Heating Vikw: HhV .
IHV

VTI2.
■ - l.*T. boo 1*542 lo*jO-. Tfet

RS.F1N4CY FUE.U *. ..IAax>....... WoaM JiLHL' —-
PsE.S£,URe PSV<£» • ...IP-...... CsO : 47
gtSSClFtC. Gg.bsVITV _ I-Q-3-S___ O.&B ©

. fuel- Qu-................... ' ' _ ..
Pressure psio 25o «5 2oo
Temp ° F B10 z so 250
API obavity \Z 1© IO
Viscosity- ssu ^5 pt 'JB-iol 150-170 2&<i-220

tuunisi. Pe.ft.cSMT t By V/t'i t»2'
'

Pott. TPctB-asottG-s. Aac. -Oostf.Am Op Cen-rcte-v- VauVB’

---------DS - 2-P-") l

WA-TEX 000917
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EXCHANGER SPECIFICATION SHEET

8 CUSTOMER AND , ,
PROJECT LOCATION TE.Vt.A.£-0» \tU..

,|.plant ' Ptu.e*r sovimp

EXCHANGER 

REO- NO, E. -Q>\

SERVICE OF UNIT EtA£RXi€.*4C.*V ££3<M-£taL

SIZE TYPE CONNECTED IN SERIES PARALLEL

SURFACE PER UNIT U OOO 44R SHELLS PER UNIT OV4C SURFACE PER SHELL
‘£f'f

Gft.

PERFORM ANCE OF ONE UNIT

•
9
10 
II

7

14
15 
IS 
17 
IS
19
20 
2 I 
22 
23
i

i*
26
27
26
29

30
31
32
33
34
35

BoiC S+Wtfe SIOE TUBE SIOE

FLUID CIRCULATED W^TtR. ............... on.
TOTAL FLUID ENTERING LSS/rtl 1. too. 000 4-14,^71

VAPOR

LIQUID 1 , , OOQ 4T3.WI .
STEAM

... WN-&0N0ENSJBLES _____
f FLUID Vttp'omZED "oft’cONOENSED

STEAM CONDENSED - "
“ .. 'GRAVITY-LIQUID A** |

| VISCOSITY-LIQUID £f» 0.4.a&isctv
MOLECULAR WEIGHT-VAPORS

SF-EC'f'lC HEAT-LIQUIDS in/* B T U /»
? ..ATENT heat-VAPORS LTD/* e tu /•#
j UMOf RATURE IN 50 *f 7SO *f
4*t MPE RAtuRE OUT (SCs *F 250 -f
} OPERATING PRESSURE PSIS

NUM 3ER OF PASSES Co
VELOCITY FT /SEC &.8k FT/SEC

| PRESSURE DROP AlLOw/cauj # /SO IN. 20 / 20 */SQ IN

J FO-Jl ING RESISTANCE MIN

g HE AT EXCHANGED- BTU /HR 1^,0,000,000 M T.D. I«WRWH»> Z>ZS
r TRANSFER RATE- SFRVICE SO CLEAN ACTUAL FOUUNP FACTOR
1 CONSTRUCTION
■ DESIGN PRESSURE */$O.IN ISO P/ SO IN
P TEST PRESSURE #/S0. IN 1515 P/so IN
jj DESIGN TEMPERATURE •F 600 *F
h tubes C-S. tv Cm B no 22>4- o o4.$ *w* ,0.2 S’! JUS. length pitch &" 4 ,* n At
L Shell 1.0. 0.0. THICKNESS
|' SHELL COVER FLOATING HEAD COVER
i CHANNEL CHANNEL COVER
1, TUBE SHEETS - STATIONARY C.S. Vft'THlC FLOATING

BAFFLE - LONG TYPE THICKNESS
TURE SUPPORTS THICKNESS
GASKETS

42 M CONNECTIONS - SHELL - IN
43 N ____________  - CHANNEL-! N

OUT RATING
OUT RATING

[CORROSION ALLOWANCE-SHELL SIDE TUBE SIDE
CODE REQUIREMENTS TCHA CLASS

SUNOLE FULL OF WATER
SPEC, g_~

WEIGHTS - EACH SHELL____ 
NOTE INDICATE AFTER EACH PART WHETHER STRESS RELIEVED IS R) AND WHETHER RADIOGRAPHED I K-jT>~ 
- ?-M-RKS ~ FX. A.&OITtcm>A».U lnrowMAT'lOU &CC PHAkNAf I»4Aa IQOTS-'S- Ofc. - I

4gf A 0«1£

LAil-v-Ta~uihNLi»& CowTtocTiow b»>ha

JO 6 NO

pOj5

DRWG NO.

os-5*E-^

REV.
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CENTRIFUGAL PUMP DATA SHEET
APPLICABLE Td PROPOSALSO PURCHASE O AS BUILT O 
NOTE i) INDICATES INFORMATION TO IE COMPLETED BY PURCHASER; '

. □ BY MANUFACTURER

JOB NO ^jSa^iTlTEM HO - d?£Q/{j .
PURCHASE OBOEB N0-_J, -O Q> 9. S' “ .<3* Q \ 
REQUISITION NO. 4JDCi.c\ S’ — ,0\.O\
INQUIRY NO, _ . .
DATE__ .—_______ REVISION..

’ftdxAo a/AfiO.(OR
UNIT.
NO. BUMPS RED O

Pl.u/d C* ta^TjC C&^rr/AVG

PUMP MfR

_______________ _
Ft)w?/? PlSAmpby F~J&t~G

Pte.ua
ITEM NO.2£z£tJzjPL PROVIDED BY_ ______

immZ&&56A PROVIDED BY-^£kjW^/p4i_MT0 BY . . _
SIZE AND vin ASJTsebial no. .7^3/ - fiS- £><3>/3//2

OPERATING CONDITIONS. EACH PUMP PERFORMANCE

PROPOSAL CURVE NO JZZ7/-.Z. 
rpmJ&£I5j2.-npshr iwateri *?

5^__ BHP mVOjLQS' wT..

MAX. BHP RATED IMP______ //.. 7. _.........
MAX HEAD RATED IMP1&.&O.... 
MIN. CONTINUOUS GPM.

Liat)IO..jS£ O.S. 6PM It PT. NOR. 
.OISCH. PRESS. PStfi.

J.Q.)3k___ RATED,

PT. f. NOR. AtO MAX------- _---- SUCT. PRESS, PSIO MAX___

SP OR nPT___ &'7&_________ OlFf.PRESS,»*<
VAP PRESS. It PT. PSIA_Z(^cf5____ OIFF. HEAD. FT_________ eLZiT

RATED. 3.4-

VIS. II PT. Sw 
CORR/EROS CAUSED BY.

. 0IFf.HEA0.fT_ 
JxJjCL. NPSHA FT___ Q. Co&f? IZCT&D // o

.HYD. HP. ROTATION (VIEWED FROM CPUS m)£ZCj\{

CONSTRUCTION SHOP TESTS

NOZZLES SUE RATING FACING LOCATION

SUCTION <3 3co&

DISCHARGE
zSezj

3oo# TOP.....

CASE-MOUNT ^CENTERLINE QfOOT □ BRACKET OVERT |TYPE|_-----
SPLIT □ AXIAL pjfwDJYPE VOLUTE OSGl Te6»L O DIFFUSER 

•PRESS □MAXAlLOW.OSiSeZiL.PSIG . .<5? <2. F. OHYDROTE$T_Z<Q£?O-PSIG 

-CONNECT ^VENT SfFRAm OGAOE^, «/V>
IMPELLEROIA ORATED 'CL OMAX _Zs3_„‘!K------ -- DTYP£;jC*fi WZ-

MOUNT D BETWEEN BR6S JflbVERHUNG □ WEAR- N6. OIAM./CLRNC. C?t C?2.C3_ 
REARINBS-TYPE: ntlAlllAI 2/4 i~ OTHRUSTA^-

LUBE. ORIHO OIL OFLOOD OWL MIST ^LINGER DPRESSURE 
COUPLING OMRF___FPFj _____ O MODEL____ £*?.-

;s&hop

OWIT PERF 
SSwit HYORO 
OWIT NPSH

INSPECTION
(.TOISMANT AINSP AFTER TEST
loOTHER

MATERIALS

APt CASE/TRIM CLASSO—
fi>-
P--ZJ3!

DRIVER HALF MTb BY- OPUMP MfR OORIVER MfR $} PURCHASER
PACKING. O MfR 1 TYPE___ ____ ________ _ OSIK/NO. OF RIN6J
MECH. SEAL. O MFR A MODEL W ~ Cj? £P__ APLCLASS. C001.

1Cags* -

□MFROCDE.

Saas>n BASEPUTE. □ ■

AUXILIARY PIPING
OCW. PJPF PLAN__)P1__OCU; OS.S, . QTUS1H6: OPIPE
□ TOTAL COOLING WATER RED'D, 6PM. totIl . o SIGHT F.I. REQ'D-

OPACXING COOLING INJECTION REDO; OTOfliLGPM OPSIG 3<$£t£.
OSEAL FLUSH PIPE PLAN j£L/r_j$CS. OSS OTUMNS tftmSCH&Q wsua
OEXTERNAl SEAL FLUSH FLUID____ ' OGPMOPSIO.--------------------------------
OAUXIUARY SEAL PUN___________  OC.S. OSS O TUBING O P'"E.

OAUX SEAL QUENCH f I HID -VO ftsTtn. Qa «■ UP -A- Pig-UftC- C.H PuM P MfR.

i HP _/^L5Z. RPM____
Z/h MFR. PC O BfARHKS 34LL
| ( rv»t >LsriJ?/ 7 !«,„— c?

MOTOR DRIVER
130*00 ruut4 0^jjUS>mvKmust/ema <

J/EHTTCAL PUMPS

PIT OR SUMP OEPTHO......... .....................—
MIN. SUBMERGENCE REQ'O.O -. ....
COLUMN PIPE □ HANGED □ THREADED 
LINE SHAFT OOPEN O ENCLOSED
bugs oeowL____ _ Dune shah

BRG LUBE OWATER OWL QGREASE 
HOAT A ROD l’YcS OSS ' BUZ . ’NONE
FLOAT SWITCH D___________  .... _
PUMP THHUST. IB □ UP____ D DOWN _ .

-LUBE.
.full LOAD AMPS___

1/ ENC .7ZSv^ZTBHP RISE. C_cS£i2-lOCXEO ROTOR AMPS,

OVHS o VSS VERT. THRUST CAP. LISERVICE (ACTOR
//a APPROX WT. PUMP A BASE_SLfi2.g5.CiL.

MOTORS $3lZ. CLtuwihf.

® API STANDARD BIO GOVERNS UNLESS OTHERWISE NOTED.

■ *•
I-U--J4 izwen fdvl tou trrtivcnou n

.... \

2 /Mi ££V)5EDS£AL PLUSH PlAH 4r ►4 JOB NO DRAWING NO REV

f vf-tt-hi. /.-**/fifty? Et/KCHAStE «<■ & I009S DS -39-&-1 3n toll, hi TVr.d f?_ is GXjkta* . *• •*; v7

NO DATE SHEET.. ( OF.../L
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CENTRIFUGAL PUMP DATA SHEET
APPLICABLE TO; PROPOSALS O PURCHASE O AS WHIT O .
NOTE <; INDICATES INFORMATION TO U COMPLETED IT PURCHASER;

□ BY MANUFACTURER

.MC "•/:r

M m.J£tQ<%SITEM NO _ 3B- G> Z
PUACHASE OAOEA NO_____  . .
AEOUimONNO. . . .
INQUIAYNO_________ . .
DATE____- _____ _ REVISION

MS3.0uAaL.FOA 

UNIT. 
NOPUMPSIWO.

SITE-

-NO. MOTORS AEQO. JTEMHO- PAOVIDEOIY-
NO. TURBINES AiffO-iITEM No3B-67'fr_ PAOVIDEDIY__________

PUMP MFH -CZfc/IXjfjQ____________ Sin ANC TTfE-4 -" . X.C' AA_

_ MTD IT _
—MID 8Y_ .
-SERIAL NO.. 7 419$

OPERATING CONDITIONN, EACH PUMP
s/vw?<r

PERFORMANCE
imlim (lAS>Pt-n4 lg .....uscpmmptnoa Ca^D....hated .
__________________ ______________ OISCH. PRESS.. PSI6itXdtL.

PT. F.NOR JLELQ MAX   — SUCT. PRESS, PSI6MAX ______________ RATED—CeuSL.
SP GA M PT____ QjJS.------------- OIFF. PRESS, PSI________
VAP PRESS.HPT.PSIA_ EHFF.HEAO.FT__________
VIS. M PT. SmCP-tiS. NPSHA. FT 

COAA/EAOS CAUSED IY. ___________________________________

-SfeiJfe.

.ISL
-Llii-

PAOPOSALCUAVENO-------------------------
RPM 35 Si t?- NPSHA (WATER)  
IFE._33^£jHP RATED—3 jL

MAX BUP RATED IMP 3 . .

MAX. HEAO RATED IMP 
MIN, CONTINUOUS GPM_

-HYO. HP- ROTATION (VIEWED FROM CPLC END| C C VsJ

CONSTRUCTION SHOP TESTS

NOZZLES SIZE RATING FACING LOCATION

SUCTION (*" .... ISO"** FP td If*
DISCHARGE 4.- 2.50-1* pp Top

-SPLIT O AXIAL ttfRAO: TYPE VOLUTE DSGL 0OW. □ DIFFUSER
PRESS DMAX ALLOW. £.Gt<kiik.PSIG . . (gOS F. D HYDRO TEST _ PSIG

Ohon-wit perf

C'IRON-WIT HVORO 
l "WSH fiEO O 
OSHOP INSPECTION 
LlDI SMART IINSP AFTER TEST 
OOTHER

OWIT PERF 
OWIT HYORG 
OWIT NPSH

•CONNECT J&VENT (gffRAlN D6AGE

LLEROIA ydRATED______7 yJU____  0MAX------1X2, □ TYPE:.
DWEAR.R6 WAM./CLRNC.

IMPELLER OIA
MOUNT □ BETWEEN BAGS

AfAAINGS TYPE (^RADIAL___ &/ULjSlTHWUST.........................................
LUBE. RING OIL Of1000 □ OIL MIST OFLINSER OPRESSURE

COUPLING tfi'MRF___ _______________________________ □ MODEL 7~i/'Xsfrr
DRIVER HALF MTO BY OPUMPMFR O DRIVER MFR QPURCHASEA >'

MATERIALS

API CASE/TRIM CLASSO-

PACXING □ MFR* TYPE____
MECH SEAL □ MFR* MODEL- 

OMFROCOE____

□ SIZE/NO. OF RINGS ■£? —

.API CUSS. CODE______________________ BASEPLATE □ .

VERTICAL PUMPS

AUXILIARY PIPING

OCW PIPE PUN. -OCU: OSS, OTUBIN6: OPIPE-
□ TOTAL COOUNG WATER RED'D. 8PM__________

OPACXIN6 COOLING NUECTION RED’O: □ TOTAL GPM
iTSUI FLUSH PIPE PUN__________ OtS. OSS.
L ^EXTERNAL SEAL ElUSH FLUID 
OAUXILIARY SUL PUN______

O SIGHT F I RECTO—
□ PUG

OTUMN6 OPIPE- 
_ OEPM_______ □ PSIG.

. OCA OSS. OTUMNG OP"E-
Oaux seal OUENCH FLUID-

MOTOR DRIVER

PIT DR SUMP DEPTHO— -.......... ....
min. submergence reo'd □.....................
COLUMN PIPE. □ FUNDED □ THREADED 
LINE SHAH DOPEN □ENCLOSED
IR8S. DBOWL______ DUNE SHAFT
BUG. LUBE OWATER OOIL □ GREASE 
FLOAT*ROD OCS OSS ,'DRZ l'NONE
FLOAT SWITCH O____________ -___________
PUMP THRUST. LB □ UP_______OOOWN_____

HP _ . .
MFR. ________
TYPE . _ 
ENC . ,
OVHS OYSS

-RPM___ -FRAME.
..BEARINGS. 
-tNSUL____

—VQLTS/PHASE/CYCLES- 
___ LURE_____________

-FULL LOAO AMPS.
-TEMP RISE. C______ (.

VERT THRUST CAP, II..
-tBCXEDROtOR AMPS.

SERVICE FACTOR.
APPROX WT. PUMP* BASE- 

MOTOR .TURBINE-

API STANDARO *10 GOVERN* UNLESS OTHERWISE NOTED 77) WSTlNCr PUM?- 
r\J lUHN/Er- DZ-NIFTL..__________________________________ _

s
I
€

<USTAU-L=b Nt=VLj

JOB NO. DRAWING NO. REV.

10095 DS-VG'2. 0V I'l1*14 /iSLMrli POU-CON&r. %
NO DATE SHEET /......... OF___ f
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CENTRIFUGAL PUMP DATA SHEET
APPLICABLE ID: PROPOSALS O PURCHASEO AS BUILT O 

NOTE I VINDICATES INFORMATION TO K COMPLETED IT PURCHASER;
□ BY MANUFACTURER

for” Ti3*A£6"'}hi.C7'.~~ ........—~

UNIT,
NO. PUMPS REQ'O.

F C...C..u.y VT
SITE-

JDBNO.ifiQ&S.ITEMNO____3Bt_(s> _______

PURCHASE ORDER NO...........................................
REQUISITION NO.___ ... . ..
mow AT NO--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
DATE____________ ______ REVISION

-PUKP
-NO. MOTORS REOU- 

' NO. TURBINES REQ'O.
mhapmer fi Aj AM________

.ITEM NO- PROVIDED BY. .MTDIY .. 
-MTOIY.-JTW MQ.3&&IL3- PROVIDED BY------ ------------- --------------- -- . ,

. SIZE ANOTYPE ^AfOMU Vi--M'S SERIAL NO . 3 2-0 &><&/& 7
OPRRATING CONDITION*. EACH PUMP PERFORMANCE

IIOUIO CUi-___- US. 6AM «t PT. N0B..-2 3 BO ..WEB .....................
____________________ ____________ DISCH. PRESS.. PSIG--------SS-T-----------------------
PT. f. NOR. -43SL.MAXSUCT, PRESS. PSI6 MAX----------------------------- ----------- RATED- JJ..
$P 6R mPT _______ WFf.PRESS.PSI__________ TjLjL

VAP PRESS. «t PT. PSIA- L2___01 FT. HEAO. FT 
VIS. *t PT, tw_t.M3.CS.AP---------NPSHA. FT______

CORR/IROS CAUSED BY

JJLSL
-IX

FROPOSAl CURVE NO_ _ _ _ _ _ _   _____
rpmXZj6bD__npshr (water) —27
EFF-3J______ SHPRAt£D_/42..

MAX. BNP RATEO IMP_______ CIS.
MAX. HEAD RATED IMP_____ ££&
MIN. CONTINUOUS PPM —

.HYO.HP. ROTATION (VIEWED FROM CPL6 END|... fi.dW

CONfTRUCTION •HOP TEST*

NOZZLES SIZE RATING FACING LOCATION

SUCTION . J D*B 300« RX EMD
DISCHARGE <T... 300* J&3___ TOP

OWIT Plfif 
OWIT HYDRO 
OWIT NPSH

.PSI6
•SPIIT O AXIAL GRAD: TYPE V01UTE GSGL j^DBl □ DIFFUSER 
.PRESS (UMAX. AUOW, ,3S£._PSIG f. □ HYDRO TEST -J&S.O.
•CONNECT B VENT tj^RAIN OSAGE .

IMPELLER OIA □ RATEO____ I *5 V8____  QMAX-------LLt-lX--------------- □TYPElCj^j&fiC’t'
MOUNT O BETWEEN BR$S ft OVERHUNG Q WEAR. RG. (HAM./CLRNC.

jOMSMANT A INSP AFTER TEST 

lOOTHER

REARINGS-TYPE. DRADIAL.

MATERIALS

THRUST.
!$SUR£

API CASE/TMM CLASSO-
LUBE. tjj RING OIL □ FLOOD DOILMIST DFLINGER □> ..

COUPLING riMRF _____________ ___ □ MODEL.... .X$Q£—
DRIVER HALF MTO BY: OPUMPMFJl OORIVERMFR OPUftCHASER 

PACKING: Q MFR A TYPEOSIZI/NO. OF RINGS. 
MECH. SEAL □ MFR A MODEL----------------------------------------- API CUSS. CODE-------- BASEPLATE. □ .

QMFROCDE. VERTICAl PUMPB

AUXILIARY PIPING

OC.W PIPE PUN. -OCU: OSS.; OTUMN6: QPIPE-
D TOTAL COOLING WATER REOD. SPM__________

OPACKING COOLING INJECTION REQTJ, □ TOTAL 6PM 
DSEAL FLUSH PIPE PUN. D C.S. OS.S.
OEXTERNAl SUL FLUSH FLUID__________________
OAUXIllARY SEAL PUN______

. O SIGHT F.I. REDD.
DPSIG 

OTUIIN6 OPIPE- 
_ OGPM_______

. QC.S. OS.S. OTUAIN6 OP"E-
OAUX. SEAL QUENCH FLUID.

OPSJG-

|PIT OR SUMP 0EPTHO......................................-

MIN. SUBMERGENCE REDO □ ... ........
COLUMN rtPE: D FLANGED QTHREADED 
LINE SHAFT O0PEN □ ENCLOSED
mgs-. Growl______ dune shaft

BRG LUBE GWATER DOU GGREASE 
FLOAT!ROD OCS OS,S ,~8RZ ONONE 
FLOAT SWITCH O

MOTOR DRIVER PUMP THRUST. LB GUP. . GOOWN.

HP
MFR. . _____

TYPE. . . __ 
ENC . ..
OVHS OVSS

..BEARINGS. 
-HRUL

FRAME.
5

.VOLTS/PHASE/CYCta. 
___ LINE______________

_TEMPNSE.C_ _ _ _ _ _ ;
VERT. THRUST CAP.. LA ;

________ FULL LOAD AMPS.
JLDCXID ROTOR AMP*_________

KRWCI FACTOR-
APPRO*. WT. PUMP A BASE. 

MOTOR___________ . TURBINE.

API STANOARO BIO GOVERNS UNLESS OTHERWISE NOTEO.(f) Ej\\ci'T(N Or PUMPr I N P
~n;ZRINl?- pfttv^tgR..

Nm

Hf
JOB NO. DRAWING NO. REV.

1009$ D5-3-6-3
o

p htbiy /S.c.LZPft POR. CDVJ.C.T. . ._

NO. DATE SHEET . J-........OF—l------------
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Taq No. Service Size Set Press
3PSV-127A 3B-F3 6" x 3" U4 PSIG
3PSV-127B >1 M

3PSV-&30 3B-GT3 3" x 4" 300 PSIG
3PSV-634 3B-GT2 1-1/2" x 2-1/2" &5 PSIG

i

I

WA-TEX 000934



TABLE 7.6-2
RESTRICTION ORIFICE SUMMARY SHEET 

PUNT 38 FCC Unit 
ANACORTES. WASHINGTON

Tag No. ' Service . . Flow
• Location Line Size Orifice Size . Pate

3F0-608 Lt. Cycle Oil
3FO-610 Flushing Oil
3F0-611 Fuel Oil

3B-0-218 2" 0.433 -
AB-O-372 2" 0.433 -

3B-0-228 1-1/2" 0.23* 1* GPM

i WA-TEX 000935



flow
Element

No. Service Orifice Size Line Size
Meter

Coefficient

3FE-60Q 3B-F3 Feed 6.773 10" Sch 40 300 BPH •

3FE-601 II II 2.489 4" Sch 80 40 BPH

3FE-602 M n 1) II II

3FE-603 it n . n II ii

3FE-604 ii it it 11 it

3FE-607 Fuel Gas to 3B-F3 3.681 6” Sch 40 20000 SCFH

3FE-620 3B-F3 Feed 2.489 4" Sch 80 40 BPH
3FE-621 <1 II 11 It 11

WA-TEX 000936
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•• M . FORMNO,.MU>.l(l/EW

r\

FLUID

INLET FEIO
OUTLET PSIO

MIN.|OftW.|MAX,

MIN.

INLET TEMP. °F

OFtN:

lOPtR. MAX.
MAX.

OPEB. SP. QB. \um{f»0Ct MOL.WT.

ta'fwh flash

CRIT. FREES. Pc

OPER. FLOW

MIN. FLOW

FLOWtlNITf

OPEHUTOFP

OPEN. vise.«.p.
VAPOR PRESET

EIZINO FLOW
MAX. FLOW

OP EIZINO

APMIN.

Cv » EIZINO AP A FLOW | MIN.Cv 

Cy.VALVE EELCCTEO FACTOR*

SIZE
PRESS. PATINO

MATERIAL

BONNET TYPE

PACKING

LUBRICATOR

TYPE
CONNECTION*

CLAES

SOLTE

TYrE I MAT'L

isol. valve

_____ .sWEtpAE

JUL

4o
3k.

Am

bdlL

1ML

MSL

MSl

4r-

Km Z.7S

Km
fesf-ka
yes

£dL

±m.

J6&.

m

Ss.

fifloa

5S
m.

ZiT

JSL
JilL.
qZR

LLksm
na.

•Cl.?.3,4r

2bl$L>Z*L

C.f

s5.r
, Tifi'iif.

lea
ll

zrL

6,pn\

ilk
jS3L

3pp

J2l£

12

CnLQSS
3saH

J£±

££_

£1&.

ye 5

i
Sj

■ SJ
UJ *

|.s
Si
I B

f?S 5

CHARACTER.

GUIDE TYPE

DPWttOsf

NO. OP PORTS

PLUG TYPE
TRIM SPEC.

FLOW: 0PBIS-CUWES £

J&L

6 PSU
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