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REPORT IV 
VOLUME 5 

. INTRODUCTION 

Report IV, Volume 5, provides descriptions, data, and drawings pertaining to 
Cryogenic Hydrogen Purification {Plant 8), Sour Water Treating (Plant 9), 
and the Sulfur Plant {Plant 10). 

Cryogenic Hydrogen Purification (Plant 8) purifies the purge gas stream from 
the Gas Plant·(Plant 7, described in Report IV, Volume 4) to a 93% purity 
hydrogen product. 

Sour Water Treating (Plant 9) removes free ammonia and acid gases from sour 
water and separates them to recover a high quality anhydrous ammonia product. 

The Sulfur Plant {Plant 10) recovers, as a saleable liquid product, 
approximately 95% of the sulfur in feed streams from the Gas Plant (Plant 7, 
described in Report IV, Volume 4), Sour Water Treating (Plant 9), 
Gasification and Purification (Plant 12, described in Report IV, Volume 6), 
and Stack Gas Scrubbing (Plant 35, described in Report V, Volume 3). 

The following information is included for each of the three plants described 
in this volume: 

• A description of the plant's process design, including the 
utility balance, catalysts and chemicals usage, and a 
process flow diagram. 

• An equipment list, including item numbers and descriptions. 

• Data sheets and sketches for major plant components. 

• Pertinent engineering drawings. 

At the end of ihis volume is an appendix which contains: 

• An overall site plan showing the locations of all plants. 
) 

• The symbols and legend for the piping and instrument 
diagrams included in this volume. 
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PLANT 8 CRYOGENIC HYDROGEN PURIFICATION 

1.0 INTRODUCTION 

Plant 8 receives a crude hydrogen stream containing 73% hydrogen. It 
upgrades this stream to a 93% purity hydrogen product. The compounds 
removed from the crude hydrogen stream are methane, ethane, heavier hydro­
carbons, nitrogen and carbon monoxide. 

In_ a plant designed to liquefy coal, large quantities of hydrogen gas are 
r~~-~-ired.·· , .. Du~ -t~···the. i~~~~~l~·t·~--~e;ctio~ ~f h~dr~~~·n. \.;i-th···~~·ai"~ ~·-su.bst-.a~:· 

tial quantity of unreacted hydrogen leaves the reactor. Since hydrogen is 
expensive, it is mandatory that the unreacted hydrogen be recovered and 
recycled to·the reactor for reuse. 

When hydrogen is recycled back to the reactor in a closed loop system, con­
centrations of inert products of reaction (e.g., c1 and c2 components, 
CO and co2) together with impurities in the makeup hydrogen (i.e., nitro­
gen) will increase over time; lowering the partial pressure of hydrogen and 
thereby reducing the hydrogenation reaction rate. To prevent this, a purge 
stream is continually withdrawn from the recycle stream, purified by the 
removal of unwanted components and recompressed to join the makeup hydrogen 

I 

stream. 

The obj_ective of Plant 8 is to purify the purge gas stream from the Gas 
Plant (Plant 7) at a rate of 31,923 lb-moles per hour by reducing the 
amounts of the undesirable components that are generated in H-Coa1®< 
Preheating and Reaction (Plant 3) reactor. 
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PLANT 8 CRYOGENIC HYDROGEN PURIFICATION 

2.0 PROCESS DESIGN 

2.1 Design Basis 

Plant 8 is used to purify a gas~ous hydrog~n-ri~h str~am r~~AivAri frnm thP 

saturate Gas Plant (Plant 7) and deliver it to the makeup hydrogen gas 
compressors in Gasification and Purification (Plant 12). 

The hydrogen content in the purified product is 93% and the purification 
unit is designed to recover 98% of the hydrogen in the feed stream as 
product. 

Plant 8 consists of two s~ctions: a warm end, which consists of a number 
of gas adsorber beds, and a cryogenic section, which consists of an 
insulated cold box. The warm end removes those impurities with high 
freezing _points which may plug the cryogenic section of the plant. The 
cold box is a confined, well insulated box containing process equipment 
which purifies the hydrogen feed gas at temperatures progressively colder 
than ambient. The warmest temperature in the cold box is 95°F and the 
coldest temperature is approximately -295°F. 

The plant is designed in accordance with conventional design parameters and 
code requirements applicable to a low-temperature gas separation plant. 

2.2 Process Description 

The method of separating the impure components from the crude hydrogen 

stream consists of cooling the crude hydrogen and removing, at selected. 
temperature levels, liquid fractions which condense during the cooling 
process. Cryogenic cooling and condensation of heavier constituents is a 
simple and practical method of upgrading a hydrogen rich stream. A sharp 
hydrogen separation is possible because of its extremely low liquefaction 
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temperature. The impurities, however, have boiling points close to each 
other and clean component cuts are not possible without further processing. 

The hydrogen purification unit produces three by-product streams which 
contain various quantities of the impurities removed from the crude hydro­
gen. In the separation sequence, beginning with the liquid fraction formed 
at the warmest temperature, the first by-product stream is principally 
ethane and heavier hydrocarbons, the next is pipeline fuel gas and the 
third is relatively inert waste gas. The heavy hydrocarbon stream con­
taining ethane and propane is recycled to the Gas Plant (Plant 7) for 
rPr.ovPry rind separation. ·Pipeline fuel contains primarily methane which 
can be upgraded and sold as synthetic natural gas. The inert waste stream 
contains nitroqen and carbon·monoxide which is burned as an in-plant fuel. 

The following detailed proces~ description describes the two major sections 
of the hydrogen purification unit; warm hydrogen purification and cold 
hydrogen purification. 

2.2.1 Wann Hydrogen Purification 

The warm hydrogen purification section is shown on Flowsheet 0-252-4Y-9. 
Hydrogen from Plant 7 is processed through molecular sieve adsorbers to 
remove residual quantities of H2o, co2, H2S and mercaptans. These 

compounds must be removed because they will freeze out in the cryogenic 
heat exchangers forming 11 ice 11 deposits which gradually plug heat exchangers 
and reduce the plant output: The adsorbers reduce the impurity level to 
less than one ppmv, a concentration level which ensures a long operating 
period between defrosting of the cryo~enic heat exchangers. 

The system design is mainly reactivation controlled. At all times, two 
adsorbers will be onstream with the third on reactivation. Reactivation is 
accomplished in eight hours with an onstream adsorption period of 
16 hours. The two active adsorbers are therefore staggered eight hours 
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apart. The technical description of the system is "two beds on parallel 
adsorption, step time of eight hours, adsorption time of 16 hours." 
Onstream performance is monitored by water and carbon dioxide analyzers 
located downstream of the adsorbers. 

The reactivation sequence occurs in nine discrete steps summarized below 
and discussed in the following text. 

Step Operation 
1 Place the newly reactivated adsorber on-line 

2 Remove the spent adsorber from service 

3 Depressurize the adsorber to the Gas Plant (Plant 7) 

4 Depressurize to the flare stack 

5 Heat to 500°F with medium Btu gas 

6 Cool to 120°F with cooling water 

7 Cool to 30°F with the refrigeration unit 

B Pressurize from the feed gas main 

9 Place the newly·reactivated adsorber on-line 

The reactivation sequence begins and ends with the three adsorbers 
operating in parallel. Placing the third adsorber on-line with the 
working pair maintains a low-system pressure drop. This procedure mini­
mizes the flow surges. as the adsorbers are switched. The inlet and 
outlet valves are shut off and remain closed as the adsorber is swung 
from high-pressure operation on hydrogen to low-pressure reactivation 
with nitrogen. Venting of the process hydrogen is done in two stages. 

The first stage is a depressurization through a restrictive orifice to 
the Gas Plant {Plant 7) Gas Compressors (7K-101 A, B and C) where the 
vented gas is recompressed. When the adsorb er pressure has fa 11 en to 

' 
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125 pounds, the first depressurizing valve is closed and final depres­
surizing is effected through a restrictive orifice to the plant flare 
stack. When the adsorber is at 10 pounds, this vent valve is closed and 
the reactivation valves at the adsorber inlet and outlet are opened and 
maintained open through the heating and cooling sequences. 

The second stage, reactivation, is accomplished by using an open nitrogen 
reactivation cycle. Reactivation Blower (BK-1) takes nitrogen from the 
Oxygen Plant (Plant 15) expander exhaust, compresses it to overcome the 
system pressure drop and discharges the nitrogen through Nitrogen Vent 
Stack (BY-2). The reactivation blower operates continuously while the 
Reactivation Heater (BE-3), the Reactivation Cooler (BE-4) and the 
refrigeration unit operate intennittently. A flow switch at the vent 
stack prevents air being drawn into the adsorbers. Of the intermittent 
operating items, BE-3 is valved-in first and the nitrogen from the 
reactivation blower is hPntP.n to 500°F with medium Btu gas. The mole­
cular sieve is heated to 500°F and the impu~ities adsorbed from the feed 
gas are desorbed out into the hot gas. 

Next, the reactivation heater is shut off and the Reactivation Cooler 
(BE-4) is valved-in to cool the nitrogen from the reactivation blower to 
120°F. This gas then cools the adsorber bed from 500°F to 120°F. Final 
cooling to the normal 30°F operating temperature is effected by valving 

the refrigeration unit in series with the reactivation cooler. The 
reactivation valves are closed and the adsorber is brought to line 

pressure by opening the repressurizing valve. An orifice is used to 
limit the pressure build-up to 50 pounds per minute or less. The inlet 
and outlet valves are opened and the repressurizing valve is closed, 
completing the adsorber cycle. 
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2.2.2 Cold Hjdrogen Purification 

The cold hydrogen purification section is shown on Flowsheet 0-252-4Y-10. 

The cold end of the hydrogen purification unit receives a hydrogen-r1ch 
stream from the warm hydrogen purification system where water, carbon 
dioxide and heavy hydrocarbons have been removed. 

Feed gas is passed downward through the Heat Exchanger (8E-6} where it is 
cooled to a temperature of -140°F. Then, it enters the Heavy Hydrocarbon 
Separator (BY-96) where most of the c2 c3 and c4 components in 

liquid form are separated from the other gases. The 1iquid stream 
leaving 8Y-96 is flashed to 30 psia through a Joule-Thomson valve and 
enters the liquid-vapor Separator (8Y-99). The separated streams return 
to the cold end of 8E-6 separately, and after being heated inside the· 

exchanger they are joined together at the warm end of the exchanger. 
This process thereby minimizes problems of distribution of two phases 
inside exchanger passages. 

The gas stream withdrawn from the top of 8Y-96 flows downward through 
Heat Exchangers (BE-7, 8E-8 and 8E-9) and leaves 8E-9 at -288°F. This 
cold gas-liquid mixture is separated in the Light-Hydrogen Separator 
(8Y-98) at 595 psia. The purified hydrogen gas stream which is at least 
93% hydrogen, flows upward through Heat Exchangers (8E-6, 8E-7, and 8E-8} 

and leaves the warm end of 8E-6 at approximately 22°F and 575 psia. The 
liquid stream leaving 8Y-98 is flashed to 30 psia and enters the inerts 
Separator (8Y-99). 

Inert waste gas and light hydrocarbon liquid from 8Y-99 return to 8E-8 
separately, pass through 8E-7 and leave the warm end of 8E-6 at 22°F and 
23 psia. Inert waste from 8E-6 then passes through 8E-5 and leaves at 
approximately 87°F and 20 psia. 
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Plant 8 has a nitrogen refrigeration system to supply refrigeration 
needed in the plant. Recycle nitrogen from the Compressor/ Expander 
Aftercooler (8E-581) enters 8E-5 at 100°F and leaves at 30°F. Approxi­
mately 40% of this high-pressure nitrogen is diverted to the Compressor/ 
Expander (8P-58). The remainder of the nitrogen passes downward through 
8E-6 and 8E-7. This high- pressure liquid nitrogen is flashed and sent 
to the cold end of the Heat Exchanger (8E-9). After leaving 8E-7, it is 
combined with the expanded nitrogen gas from 8P-58. This recombined 
nitrogen stream flows upward through 8E-6 and 8E-5 and is recompressed 

along with some make-up nitrogen from the Oxygen Plant (Plant 15). 

This nitrogen is further compressed by the compressor side of 8P-58 and 
cooled to 100°F in 8E-581. 

2.3 . Catalysts and Chemicals 

The hydrogen purification unit will not consume any chemi~al compounds or 
catalysts during plant operation. However, the molecular adsorbers must be 
changed out every two years. The initial molecular sieve charge of 150,300 
pounds, the refrigerant charge for the refrigeration unit and the lubri­
cation oil required for the compressors and the expander are supplied with 
the basic equipment. 
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2.4 Utility Balance 

Electricity 

I tern • Name 

8K-70 
8K-20 
8K-10 
8K- l 
8V-59 

8K-30 

8K-70 
8K-30 
BK-20 
8K-10 
8P-58 
8P-104 
8 
8 

Nitrogen Compressor 
Heavy Hydrocarbon Compressor 
Inert Gas Compressor 
Reactivation Blower 
Refrigeration Unit 

Pipeline Fuel Compressor 

Aux fl i aries 
Auxiliaries 
Auxiliaries 
Auxiliaries 
Auxiliaries 
A and B Condensate Pumps 
Lighting and Control Transformers 
Mercury Vapor Lights 

Lighting, Instrumentation and Miscellaneous 

Motor hp of 
Connected Load 

4,500 
4,000 

500 
700 
125 

12,500 

15 
40 
10 
5 

10 
5 

4. 16 kV 

13. 8 kV 

450 v 

45 KVA 
30 KVA 

110 v 

Tota 1 kW 

Nitrogen (intermittent) Consumption Rate: 11,000 scfm 
Fuel Gas, LHV, MM Btu/hr: 2.22 
Instrument Air, scfm: 250 
Cooling· Water, GPM: 5,000 

* Intermittent operation 
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Operating 
Norma 1 

kW 

2,925 
2,925 

336 
400* 

25* 

8,085 

8 
3 

40 
30 

- 90 

14 ,86 7 
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8·-Y - 19 8-Y-2 8-K-I~ 8-Y- 18A 18-Y- 188 . 8 -Y- 18C .8 -V-59 e-e:-4 e-e:-JI 8-Y -16A 4,B 
(SP-19) (S-Z) (CP- IJ ' ( D - 18A) (D-·ISB) (0-18C) ( R - 59) (HE - 4) (HE - ;ijj · (F-16Afi,8) 

SEPARATOR NITROGEN VENT REACTIVMID"N MOLECULAR SIEVE MOLECULAR SIEVE MOLECULAR SIEVE RS~GE:RA"TION REACTIVATION "REACTIVATION FINAL FILTERS 
BLOWER!·. 

,, 
STACK ADSORBER ADSORBER ADSDRBER UNIT· COOLER HEATER 

SO, '°'°' LSSt. !501 \OC LBS. SQ,100 LE.$. 

~ E.R- 11"70 5.1'0?- 1170 ER-1170 
-.. eF=1NA.L.. ~ LE>IEJ.. 140" A"""'" 20 Ml~'=» 

~··1~-
.lJEPRESSURI ZATllJN 

- 0•25:?.·1Y- II _ 

ia"',635 • , .!QoF GAS TO PLANT 7 

I . 

Ii 

. 
n 12· -
" . 

' - - I\, - ~ I 

"' 
~ .. ... ! 

rn- '[-fl] : :-HJ CB-? t-m :t-m rn-: : :-HJ ~ 
i , I 

g i !! 
I 

: - ~ - i 

"! ~ 

t 
• ' 

-C.OMPOH.l!NT LB•MOLS./HR · V()l,.0 CONTAMINAh!TS 

i ~ "• ·a3,44s.10 73·19 COMPONENT PPM V/V 

•2 1,100.3!1 3.44 H,o !.4 

I: 

D- IBA D-186 0- 18C 
co .. 1,360-10 ~.2s co, 70 ON ·sTREAM ON STREAM REACTIVATING 

r~ re." C'4 3,9~1•54 12.28 H,s 10 r.o • 11' . : : . . 
Cr_f.14 65.72 0-21 CH3HS 2 

Ii 
T/T •17' ~ 

; ' ' FEED GAS TO Hz PURn=it:.ATlON UNIT." '<t ~ 
L.; 

CzH6 1,167.18 3.65· 
Cs 5 

. 

C~HG 21.10 0.01· 

5-P·I~ i ~ .. Ee.IE.A 

C3H9 916.0! 2.86 . 
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C4H10 5.79 0-02 l.D = 6 . :HIJ ~ t--8] ~- KIJ :f-BJ KIJ 't--8] : t-ffi :-a:J : t-8J ' ;--ED 

t-Co1H1r. s.oc 0.02 T/T=8' ~. 
,.- f,-

lo :t .. ;,, ~ !-! .. "1 TOTAL 32019.96 100.00 

~ .. (\) 
~ I 1911 ! - "F-IC:OB 
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I 1 I I 1 Ii 
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·" I 
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RBER O~ERATION - 1b. HOURS Ofil STREAM, 8 HOURS REACTIVAflON 

N2 , 12" / 14."1~ II REACT I VAT I ON SEQUEHCE 

30' TO 500° 
I STEP Ii DESCRIPTION . FLOW #/HR 1

• TIME HRS. 
TEMPERATURE VARIES FROM 

-~-
DEPRESSUR I ZE. THE SPEKT ADSORBER - RATE TO BE VtlR l"ES 0 .. 5 1 

30" LESS THAN 501'/MINUTE ,, 

I 
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'3 COOL A~SORBER TO 120°F USING THE REACTIVA-

CC{) 
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I 
l.9B 

4 COOL ANsORBER TO 30°F USING THE REACT IV~-
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I 
1.98 
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Ejl SEQUENCE FA I LURES 1.25 

/ I 
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THAN 50•/M I NUTE VAR I ES 0.25 

.2..:..5. 
67. TON M 
99 Bl:fP .~ 
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m l JIB 
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.&. 116.81 .HE-4 I Ill I GENERAL REVIS)ON BA J.H ~- Af, E 
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.,.., 
ros0 RO 7, F.FF. 

_D.~. AE 

91 
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(SP-97) ·! 

INERT 1 

8-Y.-H 

(SP-96) 
H!AW'Y llYOAOCARIOtl 

Sl!~RATOP 

·8-Y-99 
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EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO.~_..A..___OATE 10/15/80 PLANT NO. ___ 8 __ _ JOO NO. 25:! SHEET NO. i OF ~ -----------
AIRCO BECHTEL AIRCO AIRCO OATES 

I ITEM ITEM :1 DESCRIPTIOti FLOW SPEC FROM TO FROM TO 
NQ NQ DIAG. NQ NQ 

1 PROCESS MfCH MECH BECHTEL 

ll-18A ll-Y-18A llvdrouP.n Adsorl>er ~-252-4Y-13 lZ-2 

n-188 8-Y-188 II uttroiren Attsortie r l-2fi2-4Y-13 lZ-2 

D-18C 8-Y-18C llvdro1?en Adsoroer II lZ-2 

SP-19 8-Y-19 Inlet Seoarator II lZ-3 
i 

I 

F-16A 8-Y-16A Final Filter A ., lZ-4 . 
I 

F:-168 8-Y-168 Final Filter B II lZ-4 

lZ-5 
I 

CP-1 8-IC-l Reactivation Blower II 

HE-3 8-11-3 Reactivation .Healer II • lZ-6 

HR-4 a:.R-4 Heactlvollon Cooler II lZ-7 

8-2 8-Y-2 Nitrogen Vent STACI( II lZ-8 

.. 

. 
' 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ A __ DATE 10/15/80 PLANT NO. _8 ___ _ JOB NO. 252 SHEET NO. 3 OF 8 ------

AIRCO BECHTEL AIRCO AIRCO OATES 

ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. NO. DIAG. NO. NO. PROCESS MECH MECH BECHTEL 

R-59 8-V-59 Refrigeration Unit ~-252-4Y-13 lZ-9 

CP-70 8-IC-70 Nitrogen Compressor. l-252-4Y-14 lZ-10 

llE-701 8-E-701 1st Sta~e Intercooler . 'II lZ-10 

HE-702 8-E-702 2nd Sta~e lntercooler II lZ-10 

HE-703 8-E-703 3rd Sta~e lntercooler II lZ-10 

HE-704 8-E-704 4th Stage lntercooler II lZ-10 

llE-705 8-E-705 5th Stoge lntercooler II lZ-10 
' 

HE-706 8-E-706 A f tercooler II lZ-10 

S-707 8-Y-707 ·Silencer II lZ-30 

: 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ A __ DATE . 10/15/80 PLA~T NO. -~~8~~~ JOB NO. ·· 252 SHEET NO. 4 oF 8 ------

AIRCO BECHTEL AIACO AIRCO OAlES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ N.O OIAG. NQ NQ PROCESS MECH MECH BECHTEL 

CE-58 8-P-58 Compressor/expender ~-252-4Y-15 lZ-11 

HE-581 8-E-581 C/E Aftercocler II lZ-12 

HE-5 8-E-5 Heat Exchanier II lZ-13 

HE-6 8-E-6 Heat ~xchanger u lZ-13 
I I 

HE-'l 8-E-'l Heat Exchan:Jer II lZ-13 

HE-8 8-E-8 Heat Excha~er II lZ-13 

I 

HE-9 8-E-9 Heat ExchalWBr II lZ-13 1 

SP-96 8-Y-90 Heavy Hydrocarbon II lZ-14 
Separator 

SP-97 8-Y-97 Light HydroJarbon II lZ-15 
I 

Separator 
I 

SP-98 8-Y-98 LIGHT H'(DROGEM SEPAAAT1 ~~ II lZ-16 

SP-09 S-Y- 99 Se oar a tor lZ-17 



EQUIPMENT LI ST BRECK,NRIDGE PROJECT 

REV. NO • .,.._ ...... A..___ DATE 12/20/80 PLANT NO. ____ a __ JOB NO. 252 SHEET NO. ~OF 0 ---------
I 

.I OATES AIRCO BECHTEL i AIRCO AIRCO 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ N:Q OIAG. NQ NQ PROCESS MECH MECH BECHTEL 

DH-96 6-E-98 Derime Heater 0-252-4Y-17 lZ-27 

/ 

I 

' 

! 

i 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO • .,._ ..... A...__ OATE __ 1_2/.._l_.0/_80 __ PLANT NO. ___ 8 __ _ JOB :NO. 252 SHEET NO. " or e ------

AIRCO BECHTEL AIRCO AIRCO OATES 

ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ ff.Q OIAG. NO. NO. PROCESS MECH MECH BECHTEL 

CP-10 8-K-10 Inert Gos ComDressor 0-252-4Y-18 lZ-20 

HE-101 8-E-101 Isl Sta~e lntereooler o,..252-4Y-18 lZ-20 

HE-102 B-E-102 2nd Stal!'e lntereooler • 0-252-4Y-18 lZ-20 

' 

HE-103 8-E-103 Aftercooler 0-252-4Y-18 l?.-2n 

I 



~Crv.iJUe EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO._ ..... A.....__DATE 12/10/80 PLANT NO. ___ 8 __ _ JOB NO. _..;;;2.;;.;;52~--- SHEET NO. 7 OF 8 

AIRCO BECHTEL AIRCO AIRCO DATES 

ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ N.O. OIAG. NO. NO. PROCESS MECH MECH BECHTEL. 

CP-20 8-K-20 Heavy Hydrocarbon 0-151-4Y-18 lZ-23 
Compressor 

HE-202 8-E-202 2nd Stage lntercooler. 0-252-4Y-18 lZ-23 

HE-203 8-E-203 3rd Staae Inter~nnlc ..0-252-4Y-18 , .?.-?':l 

: I 
HE-204 8-E-204 ~th S+-"lnP Tn+-A-~- ..... 1 -· 0-252-4Y- B l?.-11 

ilE-205 8-E-205 oth Stage Intercoolei 0-2S2-4Y- 8 1 z-2°3 

HE-206 8-E-206 Aft:er~oo1A..- 0-252-4Y- 8 lZ-23 

, 

' 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. A . DATE 12/10/80 PLANT NO. ___ 8 __ _ JOB NO. _2~5;.m2 ____ SHEET NO. 8 Of 0 

AIRCO B~CHTEL AIRCO AIRCO OAtES 
ITEM ITEM DESCRIPTION f LOW SPEC FROM TO FROM TO 
NQ ff.Cl DIAG. NQ NQ PROCESS MECH MECH BECHTEL 

CP-30 8-K-30 Pipeline Fuel Compressor 0-2fi2-4 Y-19 lZ-26 
' ' 

HH-302 8-B-302 2nd Stage ln1ercooler 0-252-4Y-19 lZ-26 

-
HB-303 8-B-303 3rd Stage lntercooler 0-252-4Y-19 lZ-26 

HB.:.304 8-B-304 4th Stage lntercooler 0-252-4Y-19 lZ-26 

HE-305 8-E-305 5th Stage lntercooler 0-25 2-4 Y-19 lZ-26 

lJE-306 8-E-306 6th Stage lnlercooler 0-252-4Y-19 lZ-26 

HB-307 8-E-307 7th Stage ln1ea'cooler 0-252-4Y-19 l Z-26 

HE-308 8-E-308 Aftercooler 0-252-4Y-19 lZ-26 
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4. 1 Data Sheets for Vessels 

252-lZ-2: Molecular Sieve Absorber (8Y-18) 
252-lZ-3: Inlet Separator (8Y-19) 
252-lZ-14: 
252-lZ-15: 
252-lZ-16: 
252-lZ-17: 
252-lZ-18: 

Heavy Hydrocarbon Separator.· ( 8Y-96) 
Inert Gas Separator (8Y-97) 
Light Hydrocarbon Separator (8Y-98) 
Liquid/Vapor Separator (8Y-99) 
Condensate Flash Tank (8Y-103) 

4-1 



: 
. i :.o. 

z ,.~irco Cryoplant3 0 STANDA~DS .. \ 0 INSTRUCTIONS 
WR17T:'.~ SY DATE I 

~ A"t • 0 SPECIFICATIONS APPROVED BY DATE 2-lr sJ21 
a. 

• 
OOATA 

AP!)ROVEC ·BY ~ 0.ATE '3/ 11 I'(' I 

- APFRCVEO 14Ni4 \ 3 /11 /e 1 ... BY DATE 
"" . I 

\ 

c REV rs I Dll -.. 
• PAGE ... 

DUE 
' 

1R I THJI 
BT 

ll'i'UYED I 
- -

BT I 
' 

BRECKINRIDGE PROJECT 

PLANT 8 

HYDROGEN PLANT .. 

I 
VESSELS I 

I 
I 
I 
I 
I 

I 
! 
I 

i 
i 
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' 

' 
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·-

Slleet N11.J_1t J_, 
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N 

AIRCO CRYOt>LAIHS 

SllEl.L TlllCKNESS 
llEAD TlllCKNESS 

3" 
l.1!i" 

l 
·1 P·' i . ;, : • ~ l I ;L ' l:; •. 2 

j, -------- : 

ISSUED FOB P MAS.:: 0 ~. 
f! 
!. 

o( ... 

flo.i lllll!lll '1l1U "f 1·.-uStSI "iw~ ·;. •• &.''- '~'· 
FUJil) UJllJ. llltu rr '._,o ... .Ullt1~ NOU1 1NU c.--- ~·-_--.--.Lj-·' -J 

µ..:.u.1-nmu:~nrrr~:r~.,.._+.1~3~1,:..:_1~:;.i.s::....+L.n=i~ .... 11=-i49~3o~r3o~Jll...2:.:.sr6'"'2o~r6~e""s"1 -· •n• --l. - 1- · · f ,,. 
LO' 

" .. :u 
&2 

Tliree \oessels Required 
D-18 a, B 6 C 

. wi_ - .... ---. .. ~ n. 
1t----+---4---.J---1---4---<l--1 1 _,, I 41' D '-UL --1 . 
t-----+----+---+--+--l--+----1:1 I- Lt.L + I i 
1----1----f.---+---1---1--1--1.a - lH , t - j d... I) 

1----+----f.---+---f---1--1--11• - I.LL----,..--''-

~ 

a 

.., 
z -n ~ 

~ ~l-:Vc:-7 .. -'.:: j0-;;2.--.P"' l"t~,-,..U>-"'~&71-. A-:-M:-:-11;;;-..&--::-, :-f-:::L---l-;-,••7-:11-"---I c.iiP t D 1\h U U QA""\ 1 < •ll •I uoMl) 
rw CL •IOCU\ corrosion wau not occur - cneCJ< , \l'lL••• :G•D·f o~u •e·· 
A. O :o .. tllAINiNh Hvdro.,.en Embrllllement :l'"lfL !O e.i;""' J' L· 6!GI( tJt.i 

... 'oM•oN1w1 nr ~u·1. CQU ALLDw 111 1a. , i·)., 11
1.1 ·'''· .:r l.t It Q\•" ~,11 &I 111l&l\f ltD loll 

1
1
1
i_ 

0: t------·---· - -----tr-----1-------a '&•&i .C ll•'-'t'· •I-~ &.L ,, " .. 
':I j ti 1·sph 1·col : _,,.,,. • •, IU·P ,.,°"'~'' •" ~ St41Ll ("I.ADS 5lli-10 Ill" """· em er c,, ... .._.u,1. ''" ,•1:1 '-••·~11. ~ ··- __ ;...;..;;~'--1--==--~ Head 1-....:..:..:;:.:~:.;.oiL,.;..;;.L;~~~LA,......'.':----'1 

Provide a positive seal 
between Insulation 
carlridge and vessel 
wall-both lop and 
bollom circumference · \~o '-i" (adjus~n)to/ \.' ......... ,./ " • IWIL'. ... 

0

516-1R uan tou. DO':~ Wli.D HU'T Tillo.TMl!o>O: i i..:l L\ 111 MllO.&Ll s. s. None Tot1.. 60 mesh screer rci l ~~~~r.., 

Positive aeal 
requb-ed 

Supporl Steel 
Carbon Sleel 

/1 
r @..-• 
I 

Dealp Consideration&: 

'/ ~ 

C Co OE 

-- B:~~nn\it~gJ.!!ner - Iii(\\ .M!UJ.t.. MIN "(C -610 • ...1lUL ; .121L rs1 .. PEC•l;. l(Chi1itM,MT\ 
l....--:J V<:n~ed and screenrc ~ .~ tw'\IN. Cl\IC.i..: PHH 1 • ,~, 120 P\1; • •Ut~ • o U l ' · 

I 
~N-

- ---·----·---'--'------• CCDl. ASME.Scclion .VJll 
~r::~nt toss of ~~~·\'!Ill. f'h" ~(T j9 120_ f\I~ "LDC.lTtrl'!_~~!i}fel 

Z °' tot1to.PB1Lr..I TH\f 650 •F ~ 720 f'.,li 
~ 2 UTUNAL PU\\ 111\1,t<: No~~~u-1-re_d_;:;..F_n __ _ : "1--- -----------;:;;..:;_~~..;;..;;..-----~ J,:;:; 11\.SIL ~LlfP0~1 DATA' ;1(1U.fil! LECiS_LU6\_ 

i;u.v1Cl(CYCLIC LlTtt~L l TC~ 
Cyclic • Pressu·re ~wing from atmos. 

to 620 every e hours ~ . 
2~ Nospeclllc ~Al>OLH(l-SZ7) __ '° of calcium 

a lfoate or rlberglas 
b:>ard type insuletlo p 

(tlo not use a clos1:1 
cell l11sulallon 
iaalerial) 

HllC.llJ. Mitt llV 'U.Dl f1llllll.COf1k:; _JiQ_ IN\l.1i..lf10._,: Yes tt1r. 411 

.._:::, '[iVICl wo U' llU1i.;C. ~"'~(· i.aou i:(h'tCl IOO. ICI~ l1&11w' ; .. ~ir 
...- .. ~ .. u~·D a•ll 1h'-1..:0 ~~ 1,m i.ao ii ~'~'• ,1u '"••M~ .:01°;. 
:2 -6 

~ ~-s ,;> ... ·• 
I I I~ Ill mesh S.S. screu ~ L~ .. t-:J~·.:.l-1-------1--1--+.--11---1--1-------ll---+---•--11---1 

~ 2~IJ~·~l-l---=-:-----ll---+---+---t----+-+-------t---t----l,---t---t 
J - J•I p, .. 

lerforaled plate t-.i J...::go-1-------+---t--11---1---1--t-------.-t---1---t---t----t 
mrbon steel t-=8~-------+---+--ll---l---1--1-------+--t---+---+---I ~ 1 

p~ " 71»1~~~+-~~~~~-1--~-1--~-1-~-1-~-11--1-~~~~~-t~-11--~-t-~-l----1 

µ' 
IO• ?. 
QI 2 
p. I 

Fill 
Deslcanl Pumn 
Outlet ntet 

I 

I 
I 
I 

IAD 

I. The vessel will be heeled to Hoop everv I houri. 
~ ·A OUIGN !Ual '* Q(V DUI l'i\UI D 1011 
3 2. Support steel design loads are Iii JOI tJO. VLUIL 01\1"..I DUA •lllU 
o a. 15' of molecular 5ieve at 411Jll3 . : 252 Ul~•Cl .Hydrogen Purlficallon. Plant ' 
~~---b_._~_~P-~_s_~_r_e_d_r~~~o_(~j_l_/_~_2 ____________________ ~------~·U~IT~~~ ~~~~MS~~A~wh~ 25HZ~ 

PR!>Ull lk\UV• lllllf fl~llf.! 

\''\\IL NO. UV. 



.. • . 
H -
0 -of 
~ .. 
0 ... 

AIRCO CRYOPLANTS 

ISSUED FOR PHASE 0 

0 
T 

~----6 Pt 

r I 

' 

HG) 

Position: Vertical 
Shell Thickness: 2" 
Head Thickness: I" 

) or .oc 
Fl.UIO 

, LO.- ; Ofi.;\1Tf ., ... , "' Pil \\PU 
0 Ol 

1.at11l LI/tu rt 11.:lM 111.llfM, NOlM MU • 11m t- .. 30 30/-10 620.3 685 ' 4 H? feed 258,100 0.974 
~ 0 ., 
0 ... .. 
! '2 

z - -.,. .. .. 4 -
u ~ v.uoa ...... 'i £. ~..!, 4NI. •f" ,.,, 
0 .. -. ••o"" A. 0 COMT hllN4NU 

~ '0MllOtoilN1 '" 1ut'1. CDl~ ALLOlf llMAlK' 
" ,,, 
~--· 

A· $''1 -7Q 

:> 
'"'Ll ( HhP\ A-516-70 1/8" lillN. He"ll~.'!,~rical 

~ 
~ 

c , WILD• IN None tOTAI. ... 
&Ml L\ UMOiULl '°''" .. None 

1 

nm ..M!li.ltl. MIN SPEC li2ll.l.. + .....ta.1.. I ....12.0.... ,iP 

i 
; 
:a .. 
• il 

-Uo1-··- I Lt"~-
-rcu. -4·- 1-- 1 ·r a•· 

• ·.a 11· 
-u11-; ~ r· ,,. 
-•LL~. 
'-L~-+ '-LLL±_L~. i) 

'--"'"~ 

PO~T WILD HU1 TU.t.TMINT 
~Oil .. l0T14U 

!~~) 
~ . 
4 .~ MIN. Dl\IC.tJ PlE~\ 41 1~P 720 "P\ICi lMliC.t Orll.) CODI~ ASME Section VIII 
"'~ 'i1YS101 PU ~ft U_tzg_ PS" lDtA1lOOn piping 

Z °' MIN.DUl<.f.I UMP -10 "f il 720 P\l{r 
~ ~,!!!!lNAL PU\\ Dl\1,til: Not Required r ~ll Slt't'ICl (CYCLIC, LlTl4AL UC·) 
J _;n Vl\li II. $1JPPOlT DATA" f1K11T ~- LEGS_ LUG~-
..i ( ) Steady 
J ~ No Specific Requirement!IADDLh C.-SZ7 -- · '---'--~----------4 

M(14NT __ Miit llV lillDl f1llPR00•11o1G -h- IN\LILATION = None THIC. 

INDU <C.fRVICl wo. I Hf IUTlllC. 1~1'1i.. NDl{ 5£RV•C£ ... o. "' llU111, INT'l 
It- NO- ii llO'D till JA'-1114 OR NAri. NO. _ lll~'D •1U 'hL1i14 !:~?: 
!.J-6 -····· 

~ J·S 
fl<""FJ~-~~------1----1---+:---l---+--l---~-·,~~­

µ.lt- J-S 
&I z J • z Level Taos 2 --------·--- L-----6--~ _ __....____. J; ,:!_·.! . PSV -.-· 

..... i-;;9-1-------11----11----t----ll----IJ--+------+--+--+--J---1 
11'1 ~8:..+-------l--t---1----1---tf--+----- ---~--1--~'---1-~ 
la µot-:'1-1' ______ +---T - ,___ --

r'~· ... ,,,,•'-1--------1---+ -·-&---a---&----1'------·--.a.---1--~ --~---1 
7 ~1-.:1sc..+------+---+--1----1----1-+---- --·---r.----1-- ----1---1 µ 4 

p J 
~ l 

I 

C•"'"'" H2 Outlet 
Liq. Outlet 
Crude H? Inlet 

I 
l" 
18" 

-·- ---------~---· ·- ··-·--

,..., 
+---t--.. t--- -·-

i---+---+------------ --------··----·-·. - .. ·-·- ---&----1.---1 

J--J..--1-----------------------·· -·-· -···-t----lf.--&--...1 

a~ DlTt DUIGN ~''' 1 
1nu1 D · 'ori. ~ .. · · · · -- -· - li.iclli 1N1Tiiii 111ir 'iOiil 

8. . ~.:::.JIJOl~N~0~·......,1~...,.....,,..,.....,v~'~'~~~'~L~D~l-\~•'~N-.,..~Ol_f~l:-;-'•~"~'~'~'------11---t-'-v'~'~'~'L:....;.:;W~O.+"l~IV_.~ 

I SU'l•Cl Hydrogen Purification Plant 8 . l 
252 UNIT 6-"f-l"I Inlet Separator 252-lZ-3 
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AIRCO La:\'O?l/J, TS 

.ISSUED FOfl PM~·~SE O 
2 

~l --··-.-.. 
~ ~,_-~----

; fi 
~--·­

~--

__ -/ 
- ~ 

Max. 1 •• L. -r-----

'~--: __ ---fj_ 
I 

I I 

·., I -/ 

--------
'......._~- Internal Diameter '" 6' 

(., , L T.vn'.1a1lln_L!mgtb =·13• 
\':_,/ r Shell T:llckness -= 1:-1/2 • 

I Heml1ip-1uJcal Head Thk = 1• 

' \ 

SP-Ill 

) " 0 

~ 

' 2 
~ 
0 ... 
! -.... .. 
u 
0 -a. 

~ 
.:ii 

"' ~ .... .... 
• ... 
~ 

~ 

L~C .. 
< hnl .. I .. 
0 2 

3 
u 
z -

nu•D 

.. ~~~;:., 262 366 
f.'>:llf8ffi 184 nan 
J;'Xl!IJl;:.. 78 3Sfi 

~llO\l\r '.lllf. •/ 
l•ftu JI h;)lM •1&1/M, 

12.1 -140 !i ~~ 
I 093 -140 l~ ~:. 

1'1 ll<C _un _Ji H' 

;;.h\BI TIM( LL :>A. fl.. f 0 f.; 

fl:OlM Mll j) .... l:AS --
«>< lcoc i .... lcoc ; 

a .. 
• j) 

- LI .. ---- I Lf!!" ~-
-ttLL --+·- ,-- ·r Ir . ·~ ... 
-Lill-. ~ ., .... 

=-:~+1 ;JI 
,.._ l&.L --t--L---1 i.) 
,__ U:L t­.. 

!!'-"..,..,,l''~D~ .-:-::: Pll,,~',--\~--:-,,.-=--~t-:-.-.," .. "'"'1:-. -1--::•'""f~: ---'a-:,:0.-:,,.:--1--1 ©•11 81\fL.ICU ""~" '(•IHI uoo.cl) 
IL •IOClU =..._ _ _._ ____ _,_.=;;:c___~ 6 , .. U .. L CllMl•f ooa .a· 
o cowu1.11u1.wu <.D''"1. Tot•''' .1·L·6t01(t•oi 

• 1))uac.1 .11'<. 
COM•Otdt.IT Trf MAH 'Ill' ALLOW llMOIJI.\ ~)~Ii W•U •• lllllllU au. "11 ,10 

-----··--l-----+-----1---,---.,--:--1 . 'I. u LC , ... ,, ,, .. o L'- :J u • 

'
~ILL C .. 1 • A\ 30• SS L'-ne "IN. lemispherlcal o .4 .. u ., ; 1 au·• '" ~'•'~Ci 
.. " .... ~ '"' .. He:eds 01 ... lt.1\tOa,, '" •'"'" !'te~·D• • 
, lwlLD • •M 1DTAL .. ___ PO\T WlLD t4UT TUA.TMlNT 

•Ml L\hlMDllUll 304 SS Wone TOTAL 6" thk wire mes 1 FOR l Olltl l 
1~~) 

'llU ..1!1!.lllli· UI"° lPIC .-lill. • _as_ ' -12IL 'U< \P(C•AL UQv1UMlNT\ 
:;~MIN, DUIC.tJ HU\ lT ·10• 720 P\ICi(Ml&.C.t OlllJ CODI! ASME, Seoion VIII 

..,~ ~nuw PU ~" Ull!L "'' LHATlPonpiping 
Z « t4Ul.DU1c.t..I Tilrtf -320 •Fi> 720 P\1.6 L.OADIM'\ 

~ ~ _!!!!l_N_A_L_P_l_l_\_\_D_l_\1_,_ .. ...,,.:._N..,.o_l _re_iq._1u_lr_ed-=--_F_O_l-:-:-:--:T-t \UVICi (t"LIC, L[THAL. l fC·) 
<Jj; 111\UL ~u,,ou DAU" ~KIRT_ LEGS_LUtaS.fu 
~., ~i!\,.~IAtP~,~~== at a specllicSAPPLU (C.-SZ7)__ t-_..s..._,..tP•A.,..._tlu _________ --t 
' o ..Jr1,H lw\tN. llV UA.H f1llPl00,1NCi .1WwL IN\LILATION = l.ocaled in Cbld Box 

~u uo.- I IU Ut•NC. ,.,,... NOil .. o. u' ·'"'~' ..... L 

I"- HQ. · ~uv1c1 uo·• .•• u '''"'"" ::'.£" No. suv1
'' 11ln •• u ""'"' ~·u: 

i! J ~ 6 ,eu"I Trans I in 

. :I J· S level Trans. I in 

~ .J ·'" Pressure Ind. I 1• "' ... J-. 
)J2~J~·~l-1-__,,....,.....,-----l----:1---1---1----1--f-------+~---1r---t---t---t 
..J - J·I •h' 
.... 1-;8;....i. _____ -l'--,--l--l---f---ll--t-------1r--t---t---t---t 
N .t-..;~;:......J-----~-1---+--f---f----t-~-t-------t---t---t---t:---t 
:::> ~ '" ,~i-=s~------+----1-~-1-~-11---1--t-~~~-~--1r--1--~-1-~t---11 

""' 4 
IU S l.iouid Outlet I 
Cf J VAnnr 01111"1 I 

~ I V11nor /I.lo Inlet I 

sn 
16" 
ten IY\·I 'tANWA"f 18" 

.. 
-·~t---t---------------------~-------t---t----1---i---I 

_A DlUGN ~AUi 
l(V Dl'll 1\\UID IOA •&oCI\\ 111U1v1 ll•lf •IOJU ••• Joa wo. VUUl NO. UV . 
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4.2 Data Sheets for Exchangers 

Exchangers: 
0-252-lZ-7: 
Refrigeration Unit: 
0-252-lZ-12: 
0-252-lZ-27: 

8E-5 to 8E-9 
Hydrogen Purification (8E-4) 
(8V-59) 
Expander - Comp. After Cooler (8E-581) 
Derime Heater (8E-98) 

4-11 
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HEAT EXCHANGER SPECIFICATION SHEET 
0-252-lZ-7 

CUSTOME A AND EXCHANGER 
1 . PROJECT LOCATIDh Bechtel - Breckinridge, Ky. MANUfACTURER 

2 PLANT 8 - Hvdroiren Purification EXCH. NO. HE-4 REQ. HD. 

J SERVICE OF UNl1 Reactivation Cooler ITEM NO. 8-E-4 

• SIZE 395 Ftl TYPE AEP IHORI~ CONNECTED IN - SEA I ES PARALLEi 

s SURFJUNIT IEFF/GAOSS1 SHELLS/UNIT SURF/SHELL CEFF/GAOSSJ 395 ft~ 
I l'ERFORMANCE OF ONE UNIT 395 ft" 

1 FLUID ALLOCATION Sl4ELLSIDE I TUSESIDE 

I FLUID CIRCULATED (;nnHnn' WAt .... I Nitroiren , TOTAL FLUID l!NT!RING UllHR 59,100 I 35,817 

10 IN OUT I IN OUT' 

11 LIQUID 101nr I 
12 VAPOR LB/HA.MWf I I I 35. 817 128 25.817 I 28 
1J NONCOND UIHA,MW I - I I I I 
" STiAlll I .... -~· .. ·-
15 

us 
17 

11 

·19 

20 

21 

22 

n 
24 

25 

2S 

'Z1 

28 

29 

' 2 .. 
cs 
~ 

a 
Cl 

" 50 
SI 

12 
g 

... 

WATER lb/hr 59. 100 ;q 1nn I 
FLUID VAl'ORIZEDICONOENSEC I 
GRAVITY, UQ. 1.0 1. 0 

VISCOSITY. UQ. IVAl'J CP 0.82 0.65 (0.024) l0.071) 
THEAM.. COND_ LIQ. CVAl"J 0.34 0.34 ( 0.024) <o.014) 
SPECIFIC HEAT. LIQ. CVAl"J 1.0 1.0 (0.25) (0.25) 

TEMPERATURE "F 85 I 105 252 I 120 
OPERATING l'RESS. raKJ CPSIGJ 35 t 25 16.7 I 11.7 
NQ. I' ASSES/SHELL one one 

VEl..OQTY FT/SEC .3.24 238 
PRESS. DROP. Al.LOW/CA LC. PSI 10 14.97 I 5 I 4.83 

l'OUl..ING RESISTANCE 0.002 0.001 
HEAT EXCHANGED 1,182,000 ·STU/HR; MTD ICORRI IWTDI 78.04 

., 
TRANSFER RATE. SERVICE 38.34 CLEAN 45.38 ITUIH". SQ. FT. "F 

CONSTAUCTIClll 

SHELl..S101 TUSESIDI 

DESIGN/TEST l'RE!S. PSIG 75 1115 751 115 

DESIGN TEMl'EAATUAI .,. 
650 350 

CORROSION Al..LOWAHC! IN 1/8" 1/8" 

CONNECTIONS INLJiT 3" 8" 

SIZI ovruT 3" 8" 
UTING 

TUllESNQ. 186 OD 3/4' THIC IMIN/AYGJ16BWG LENGTM 11 '-0" "TCN 151.UDW- ~A 0 0 
1\ISE MATERIAL Admiralty 1\.IBE·TUllESHEET JOINT --
SHEU. c.s. 15" ·1p· OD SHELL COVEii UNTEa.J IREMOVI 

CHANNEUSONNET CHANNEL COVEii 
TUllESHEET-5TATIONAllT TUIESHEET FLOATING 

Fl.DATING HEAD COVER IMl'tNGEMENT "-An rrESJ INGI 

SAFFl..ES-CROSS 34 "NP! 25 '5 CUT IDIAIAA£AI Sl'ACING 3.5 inches 

U.FFU:~ONG SEALTYPI T\lllE SUPPORTS 

INSUI.. THIC.: SHELL CHAJI. EVAHSION .IOll'll' 
GASJtElS 

CODE REQuUtEMENTI STAMP IYESJ INDI TEMACUSS. SPECS 

MIGHT: EACH SHl!LL llUNOti FULL OF WATEll 
REMAIUCS: MARX ISIU ANO l'E RCENT IATI AS AEOUUtED 

NOTE: (1) Corrosion allowance on tube side aonlies onlv to carbon st@ei oarts. 

li1J 
./'\. OATE ' ..oa NG. I DRwG. NO. llTII. ;. 
&. 3/6/81 AES to AEP. N., from Shell to KC FR RMI 

'OS-
.. 
c 

.6 tube I 1 



/t\5S:!I 
: I. 

.. .... ·i::; 
/· ... ·-· .. NO. 

?r.oc:;:s! 
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ll:l"il.I Gz:.;..: I ON c:rIT <;1+5i;T' JS' OF 7 

EQOIPME:UT TITL:E RefrilZ'eration Unit IT!:M NO. ~-5'1 

CUSTOMER. Bechtel JOB NO. 252 

LOCA'l'IQl'l Breckinridge. Ky. DA1"!: . 11/13/80 
-· 

QUANTITY One (1) BT Al'P'n BY 

OPEllA'l'ING CONDITIONS 

COMPOSITION OF GAS BE:::CNG coot.En (DRY BAS::CS) Nitrogen 
MOLECtn.AJt Wi?. OF DllY GAS 28 
DOES GAS C:ONTAJ:ll AMY WATl':ll ... 0 n:s ~ NO 

IS GAS SATUAAT~D WI'l'K WATl':ll I 1 Y::E:S ~ NO. 

IJOl::S GAS C:OR'l'AIN MOIS,.TTRE O'l'm!ll THAN !!20 0 Y::E:S Kl HO 
ts GAS SA 'l'URA Tl:D WIT!! MOIS'l'Uil::E: OT!!ll 

-

T:IAN K20 On:s IXI ?10 

COMPOSITION OF MO:tSTUll!! IF DIFi'l:RENT TRAN E!20 
MOLE:CUI.Alt wt:IGRT OF MOISTUlU! 
GAS INLE 'l' TE!!P !: ltA 'l'Ull 120. °'? 

VAPOR PR!:SS. OF MOIS'l'Uil::E: AT INLET TEMP. - PSll 
NOR.MAL OPERATING PR!:SSUIU: 22 PSll 
MAX. OPEllA'l'ING PR.ESSURl!: 35 PSU 20.3 PSIC: 
DESIGX PRE:SSUR::E: ClS\ ABOVE MAX. OPElt. PUSS.) 25 PS%(; 
GAS OUTLET T?:MPE:RATUlll!: 30 .!' 

NOR.MAX. ~LOW RAT!! CD!ll' ·GAS) o.o SCl'H• 0.0 ·~.a/Ell 

DESI GD FLOW RAT!: (DR.l' . GAS) o.o SCl'-89· o.u :.11/D 

NORMAL FLOW RATE CMOI·STlIU) , -· t.3/D 
DESIGll FI.OW RAT% (MO:tSTl:JlU!:) · - Lll.{D 

A~. '~'P~C::IEIC ~% O!' DlLY GAS !!llTElll?IC .25 BTTJ/t/•!' 
AV!!. SPEC::CF::CC KEA'l' or MOISTt:RX ~~~%X?UG - 11"1"11 I t.L •-, 
AV!!. I.AT~T EraAT OF MOISTUIU: EBTl':lUBG - BTTJl't 

Ll!S. MOISTUlU: Pl:ll LB. ORY GAS A:r INLZ'l' o.o 
LBS. MOISTtra!': l?Ell L.B. CRY GAS" A:r OUTLZ'l' o.o. 
FLUIDS CCBDENSEl> A'l' OESIGll FLOW· RATZ n n L3/U 

SENSIBLE BE~T LOAD COl A'l' DZSJ:Gll FLOW ·lt1l~ 886.500. BTTJ/alL 

LATEST a::AT LOAD (Q) A'l'·OESXGll· FLOW RAT% 0 lST11/ml 

TOT.AI. UA'l' LOA.D (Q) AT DESIG11 FLOW RA'l'S 886~500 B'l'lJ/U 
TOTAL Hl:A'l' LOAD (Q) AT CESIG'H' FI.OW RAT!! 73.9 T05S 

TYPZ or RE:FnIG6R.AN'l' trSE:D . Freon 22 
OPERATING CONDITIONS oz REFllIGEltAliT Ill E:VAl'ORA'l'OlL 57.721 PSll 20 .!' 

•MEAS'IJRE:l> A:t l4. 7 PSIA • 70 •r 
w .. rTr• •" D.l.1'C Al'PtlOY~a '"'" •• _j_ °" .12.._ 



HEAT EXCHANGER SPECIFICATION SHEET 0-252-lZ-12 
CUSTOMER AND EXCHANGER 

1 'ROJECT LOCATIOl\o Bechtel Breckinridge, Kentucky MANUFACTURER 

2 'LANT !S ttyorogen Puri . EXCH.NO HE-581 AEO. NO • 

l SERVICE OF UNl1 r;xpanaer-Como. Attercooler ITEM NO. 8-E-581 

' SIZE 12UU sq~ tt. TYPE AEP IHORIZ/VERTI CONNECTED IN SERIES ,ARAI.LE 

5 SURFJUNIT IEFF/GROSSI 1200 so. ft. SHELl..S/UNIT on~ SURF/SHELL IEFF/GROSSJ 1200 so. ft. 
5 'ERFORMANCE OF ONE UNIT 

7 FLUID ALLOCATION SH&i.LSIDE TU BESIDE 

I FLUIO CIRCULATED Wi:1to .. 'PJ;+w .. ___ 

' TOTAL FUJIO ENTERING LS/HA B~ 'n. '1 'lf; f; .,.~ 

10 IN OUT IN OUT 

11 LIQUID 

12 VAPOR LS/HR.MWj I I 'lf; i::.,c ?SI '7t:: t::?C: I ., SI 

13 NONCONO LS/HR.MW I I I 

" STl!AM ·····-·. 

15 WATER lb/hr 83.347 Sl't 'lA.'1 
11 FLUID VAPORIZEDICONOENSEC 

17 GRAVITY, LIO. 1.0 
18 VISCOSITY, LIO. IVAP.J CP 7g f;4C: .n?OR) ( 01 QA) 

11 THERM. CONO_ LIO. IVAPJ Btu/hr.ft.OF 1 nn 1 nn f ?'7nn\ (0.277) 
20 Sl'ECIFIC HEAT. LIO. IVAPJ 

21 

22 TEMPERATURE .F . 85 I 105 173.4 95 
23 OPERATING PRESS. IPSIGI I oU I 45 685 I 680 
24 NO. PASSES/SHELL One One 

VELOCITY FT/SEC 2.7 11.4 
PRESS. DROP. ALLOWICALC. PSI 5 I 4.95 5 '0.96 
FOULING RESISTANCE .002 .001 
HEAT EXCHANGED' 1,664,050 STU/HR; MTD CCORRI IWTDI 30.4 ., 
TRANSFER RATE, SERVICE 45.66 CLEAN 53.8 STU/HR. SQ. FT. °F 

CONSTRUCTION .. 

SHELLSIOE T\JBESIDE ' 

DESIGN/TEST PRESS. PSIG 75 I 150 75011125 
DESIGN TEMPERAT\JRE ~ .650 250 
CORROSION ALLOWANCE IN 1/8" 118" 
CONNECTIONS INLET 4" 6" 
SIZE ounET 4" 6" 
RATING 

TUBES NO. 314 OD 3/4" THIC IMIN/AYGI LENGTH 20 FT PITCH1 C\ /1 ff LOW - <I (~IV 0 
TUBE MATERIAL Admiraltv TUBE·TUBESH&iT JOINT 

-

SHELL c.s. 19" 1p 00 SHELi.COVER UNTEGJ IREMOVI 

1 CMANNEUBONNET CHANNEL COVER 
TUBiSHEET .ST A TIONAAY TU8ESHEET FLOATING 

FLOATING HEAO COVER IMPINGEMENT P'LATE l'f'l:SI INOI 

SAFFL£S.CHOSS 45 TYi'!. ?C\ '!I. CUT COIA/AREAi SPACING R ?" 
BA" FUS-LONG SEAL TYP'E T\JBE SUPP'ORTS 

INSUL. THIC.: SHEU CHAN. EUANSION JOINT 

GASKETS 

CODE REQUIREMENTS STA.., IYESI INOJ TEMAC\.ASS S'ECS 

WEIGHT: EACH SHELL SUNOLI FULL OF WATER 

REMARKS: MARI( ISRI AND PERCENT IRTI AS REQUIRED 

NntP· ("' i:11lnur~"'""" "'" hrn ... c:i...!a .,,,..,..1: ... ~ "'"1" •- -~"""'" -+--.T n~rts_ --

cl!ff 
~ DATE JOINO. DllWC:. NO. lttV. 

> A ~-H'.lrf BEU Tt1 Ai::P R1$1t / •• rt) w- em ... as. I c 
A 
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HEAT EXCHANGER SPECIFICATION SHEET 0-252-lZ-27 

CUSTOMER ANO Bechtel, Breckinridge. Kentucky 
.. EXC>fANGER 

"10.JECT LO<:A Tl Oh MANUfAC:TURER 

'1.ANT 8 - H.~;- ·n Purif'i,.<1tinn E.XCM.NO nH-all Rl&Q.NO. 

SERVICE OF UNl1 Deri me Heat"'" ITEMHQ. 8-E 98 
SIZE :>~.U lt" T'rPI! Bel ~ZIVERT1 CQHHic:TEDIN Sc RIES ,ARAI.I.El 

SURFJUNITlEfF/];Xl!ISSl 59.0 lt" SHELl.$/UNIT one SURF/SHELL IEfF/GROSSJ 5 9. 0 ft'-
,l!RFORMANCI QI' OHi UNIT 

FLUID ALLOCATION SMELLSJOE I T\JBESIOE 

FLUI 0 Cl RCUl.-4 no Steam I Air 
TOTAi. Fl..UIO EN'URING LS/HR 962 '· 40.000 

I IN an ·t IN OUT 

UOUIO - - I 

VAPOR ' L.S/HR. MWf - I - I I - I 
NONCONO UIHR.MW - I - I I 40.000 29 - I 
S1'£AM Lb/hr 962 - I - ---······ LD/f'lt' I .or.2 I wAnR - -
FLUID V.tJ'ORIZEOIC:ONOENSEC Lb/hr 962 I - -
GRAVITY, UO. n H~1 I - -
VISCOSITY, 1..10. lVAl'.I T lo\ !ft /hp fn ni1 .t.\ n , c:: I fn nc::no\ -
THERM. CONO- 1.10. IVAl'J Rtt1 /hP-ft-01: fnn'111\ 0.45 I n.nul -
SPECIFIC: HEAT. UO. IVAl'J Btu/lb/VF (0.45) 1.0 ' 0.2425 -

. I 
T£Ml'ERATUR& 

., 
366 I 366 I 90 175 

OPERATING PRESS. I~ ll'SIGJf 150 I 145 I inn I QR 

NO. ,ASSESISH&LL One I One 
VELOOTY FT/SEC Two Phases I 117.6 
,RESS. OAOI'. Al.LOWICALC. PSI 10.0 I 0.05 I 5.0 I 2.79 
FOUUNG RESISTANCJ! 0.001 I 0.001 
HEAT EXCHANGED 824.500 ITV/HR: MT1) IC:ORAI lWTOI 230 ~ 

TRANSFER ~~re. S~RVICl 60.76 
.t.I'""."' 

CUAIW 72.8 8TUIHR. SQ. FT. "'F 
-

CQNSTRUCTIOll 

S>IELl.5101 T\JBESIOI 

DESIGN/TEST 'RESS. . l'SIG 165 I ?'iO 110 I 1RC:: 
Ut!ilt.lll fl!Ml'l!l'<ll'T\JRI .,. 6600 i;c;no 
CORROSION At..LOWANCJ! IN 1/~" 1 /~" 
CONNECTIONS INLET 2" fi" 
SJn OVTUT 1" Fi" DH-9'8 
ltATING ~ 

TUllESNO. 108 OD 3/4" THIC IMIN/AVGJI 4 RW(1.J NGTN 3'-0" ... TQt l'LOW-- q 4. 0 0 
TUBE MATERIAi. Carbon Steel T\JBli-TUBESHEET JOINT 

S)tfU. 12" ip OD SHELL. C:CVER llNT&G.J CRIMOVI 

CMANNEUBONNET CMANNEL COVEii 
TUBESHEET .ST A TICNAA'Y T\JBESHEET FLOATING 

Fl.DATING HEAD C:OVE1' IMl'INGEMENT "-ATI CYUI IN01 

IAFl'~OSS None .rm None 'I. an' IOIAIAAEAI SPACING None 
IAFF\..E$.1.0NG SU.I. T"rPe T\JBI! SUl't'OR'TS 

INSUL. TH~ S>ll!U. ~ !XPAHSIQN JOINT 

GASKETS 

CODE AEOUlllEMEHTS STAMP IYESI INOI T'EMA~ SPECS 

WEIGHT: E .. CH SHELL IUNOU FUl.1. o• WA rut 
AEMARICS: MAAIC lSIU ANO ,ERCENT IRTI AS AEOUIAl!D 

Q§ ~I CATE I .01 NO. OllwG. NO. 111!¥. 
> ~I I 0 ... OS• " c 
~ I ... 



4.3 Data Sheets for Fired Heaters 
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Custom.,. Bechtel" 
Loc:nion Bceckjccjdge K~ 

FIRED HEATER DATA SHEET 

Manulacturer 
Equip. No 

O-'l52-1Z-6 
Page 1 

Unit R~as:Uvati!2Il H~ater Req. No. 
Number Required One (l):_ Item No. SF-j lHE-3J 
Tota.I Heat AOmrOcd mm Bnuh 2.22 Typm of Ha.181 Qert1ciiI F1rea E:eater 

HEATER PERFORMANCE 

Heater Section ••••••••••••••• . . . ......................... Shell 
s.nica .......... ~ ••.•••••••••••••••••••••••••••••• 
Fluid Narft'8 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• o~· 
Hat Absar'Ptioni •••• ~ ........................ ~ ... mm Btu.nt 
Ftaw Aacm ••••••••••••••••••••••••••••••••••••• ~ Jbltl 
Prmur• Orao (AUowaal• • C111anll'auledl •••••••• · •••••••••• pa ·~-- . 

Pressure Qrog (C.alculaud • Clean/Fouledl •••••••••••••••••• ~ 
Cokil'X) AllOWatlCa •••••••••• Cl ••••••••• Cl ••• 0 ••••••••• in 
Averag• Radiam Flux Oensit•i CAllawablel ••••••• • •••• Bl\lhMq ft 
Avmi;e Radlam Flux Oensttv (~aecO • • • • oe • • • • • B~ft 
Maximuin R adianc Flux Oensicv. • • • • • • • • • • • • • • • • • • BtuJh.sq ft 
Avenqe Comedian Flux Oensiiy. • • • • • • • • • • • • • • • • • B~ ft 

• Vefoc:ity Limimian ••• · •••••••••••••••••••••••••••• ttJ.c 
Maximum AJlow.Ole Inside Film TanP-mu.w •••••••• ~ ••• °F 
Fouling R~ Inside...... • • • • • • • • • • • • • • • -°F/Btu 

lnlirr Conditions: 
T emperaa..re. • • • • • • • • • ••• ·• • • • • • • • • • • • • • •. • • • • • • • • • • °F 100 
PressuN ••••••••••••••••••• ~ ••••••••••••••• (psicJ)('7Sil:) 50 
UQUtd Flow • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • lblh -
V;aqr F'ovr ••••••••• , , • , •••• , , •••• ! • ! ~ ~ ••••••••• lblh 
0 ensity, UQuid (V aQOrl At P& T • • • • • • • • • • • • • • • • • • •• Jblcu ft 
Gtnitv • Liquid• • • •• • • • • •• • • • • • • • • • • • • • • • • So<#a60~ 

v~·························••e•••········mmwc 
Visc:asitY. LJq- CV~ • • • • • • • • • • • • • • • , • • • • • • • •••••• <::JI 
Spedflc H..r. Liquid (Vaport • • • • • • • • • • • • • • • • • • • • B'C\111~ •I' 
Conduczjyity, Uqujd (Vapart ••••••••••••••••• Bcu-ftlh.lt2 op 

O•m9' Condi•'-
T1~nur-. ••••••••••••••••••••••••••••••••••••• 0, -
,.._.,,._ .............................. - ...... {ptig1J(psiet -
Uquid Ftaw • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••• 1111!1 -
Vaoar Flow • • • • • • • • • • • • • • • • • • • • • • • • • ·• • • • • • • ••••• Jblh 
OensitY, Liquid (Vaporl At P&T •••••••••••••••••••• Jb/cu ft 
GravitY. UQUid •••••• Cl •••••••••••••••• 0 ••• (Sp Gf" II 60°Fl 
v~ ••••••••••••••••••••••••••••••••••••••• mm we 
ViSl:DS:icy. LlQuid N aoort • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ 
Scecific HellC.. Liquid (Vaporl •••••••••••••••• , •••• 8tullb-°F 
Conduciiviiv. Liquid (Vaoort ••••••••••••••••• ~op . 

Remarks and Soecia& ffequinm.ncs: 
Oau sheet reference for v~an auw. • = Medium Btu Gas 

~!- ~12 l'1.lr~ ~!I ... Ei:tas~ :o=~i:ae::IS~ 

f;jJ 
Do JOB NO. 

> 6 CATA SHEET 
UI 

-~ c: OS . 
6 

Specificacioa No. 14222-A-17 Rev. \ 
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COMBUSTION ANO FUEL DATA 

Type of Fuel .••••••••••••••••••••••••••••••••••••••••••••• 
Excess Air .••••..•.••..•..••••••••.•••••••••••••••••• _ ·ci:. " 
Calculated Heat Release •••••••••••••••••••••••••• mm BtulhlLHVI 
Calculated Efficiency, Percent (LHVJ ••••••••••••••••••••••••••••• 
Guaranteed Efficiency, Percent ILHV1 See Noti •••••••••••••••••• ., ••• 
Radiation Loss. Percent of Heat Release {LHV) ••••••••••••••••••••••• 
Flue Gaa Temp. Leaving Radiant Section ••••••••••••••••••••••••• °F . 
Flue Gaa Temp. Leaving Convection Section. •••••••••••••••••••••• °F 
Flue Gaa Temp. (Unc:orr)Leaving Air Heater ••••••••••••••••••••••• °F 
Flue Gaa Mass Velocity-Com. Section. • • • • • • • • • • • • • • • • • • • • lb/sq ft.sec 
Volumetric Heat Release. ••••••••••••••••••••••••••••• Btu/h<U ft 
Altitude Above Sea Level • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ft · 
Air T emperanini. Combustion •••••••••••••••••••••••••••••••• °F 
Air Temperature, Draft. ••••••••••••••••••••••••••••••••••• • °F 
Minimum Furnace Craft/Location •••••••••••••••••••••••• ~ • in H20 

66. Draft a Burneq ••••••••••••••••• • • • • • • • • ' • • ' • ' '0. • • • .in H20 
67. Note: A Fuel Savings of mm Btulh Fuel Value $..;:6;.;.·.;;.0=------
68. Will Offset a S1000 increase in mm Btu 
69. Furnace Cost (Erected) 

70. Fuel Cmacteristics 

71. Heating Value ••••••••••••••••••••••••••••.••• Val •••• • • • HHV 
Heating Value. • • • • • • • • • • • • • • ••• tl~.t. ft~E!\lpg_ •.. 1}~ ••••• LLV 
Specific Gravif:tt ••••••••••••••••••••••••••••••••••••••••••• 
Molecular Weight. •••••••••••••••••••••••••••••••••••••••••• 
Viscosity, At °F ••••••••••••••••••••••••••••••••••• SSU 
Viscosity. At ___!F •••••••••••••••••• _-•••••••••• · ••••••• SSU 
Fuel Pressure Available at Sumer •••••• -· •••••••••••• • •••••••• psig 
Atomizing Stearn Pressure •••••••••••••••••••••• ~ ••••••••••• psig 

Composition: 
V an.adium • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .ppm 
Sodium •••••••••••••••••••• ·• '! ••••••••••••••••••••••• • ppm 
$,alt Content • ••••••.•••••••.•••••••••••••••••••••••••• . ppm 
Asll. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ,., 1Nt: 
Sulfur •••••••••••••••••••••••• O.r.llitll$/. • C\11 • f i, ....... 'lr. wt 
Hydrogen. • • • ." • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .• • • • • • • • • • " wt 
c.arDon ................................................ wt 
N itr'a9erl • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• " wt:J"S vol 
Oxyge11 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • " WC 

044 •••••••••••••••••••••••••••••••••••••••••••••• " ¥01 
C2H4 ••••• • •• • • • ••••• • •• • • •• • • • • •••• • ••• • • • • • • •• • • • " vat 
~Ha • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • " vol 
C3H9 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• " vol H:zS ••••••••••••••••••••••••••••••••••••••••••••••• 'lr. vol 
H:zO • • • • • • • • • • • • • • • • • • • • • • • .••••••••• • ••••••• • ••••• ,r, vol ............................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NOTES: · (1) Normal Header Press = SO psig @. 1000F 

· 99. (2) Max. Fuel Gas Header Press = 75 psig 

100. 

101. 

103. 

104. Specification No. 14222-A-17 
Rev. '· 

0-:::.:i.:-11>l:i 
Page 2 

Medium 
Btu Gas 

270 
0 67 

5 

0.054 



MECHANICAL DESIGN 
COIL DATA 

105. General: 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 

124. 
125. 
128. 
127. 
128. 
129. 
l30. 
131. 
132. 
13:1. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
1-41. 
1-42. 
143. 
14"'. 
145. 

. 146. 

147. 

148. 
149. 
150. 
151. 

152. 

153. 

1~. 

155. 

154. 

157. 

158. 

Plot Umitations Minimum Stack Hei9ftt 

Tube LengUi l.imitatlol'll -------~-----
CoU: 

Coil Design: 
Heaie, Secrian ••••••••••••••••••••••••••••••••••••••••••• 
Oesign Basis for WaU 'T'hlcknas •••••••••••••••••••••••••••••••• 
Oesign Wfe. ••••••••••••••••••••••••••••••••••••••••••••• 
Cesign PT'!SSLlr1 •••••••••••••••••••••••••••••••••••••••• psig: 
Corrosion All~. Tu.bes •••••••••••••••••••••••••••••••• kl 
Wetd Str:esa Reti..,. •••••••••••••••••••••••••••••••••••••••• 
Weld Inspection Aequiremenu X~ or Others •••••••••••••••••••••• 
MuillNlft Wall T emP11ratt1rw (CaicWatlG""-•ant •••••••••••••• ~ •• ~ • OF 
Maximum Wall Temper3tUnt (Cesil)noFoulldt° ••••••••••••••••••••• 011 

. lnslda Film <:Gefficient ••• , , • • • • • • • • • • • • • • • • • • • • • • BtuJh-OF sq ft 
Overall Helt Tnsnsfer CQefflciem ••••••••••••• • , ••••• BtUJh-OF SQ ft 
Ca"1i!'Cled Mean Tatnc:>eraturw Oiffarence ••• e ••• Cl Cl •••• 0 •••••••••• °F 
Bare Tubes. Total E;iioosed Surfae11 •••••••••••••••••••••••••• .sQ ft 
btended Surfar:a Tubes. Tout Ex;>ased 5"mc. •• · ••••••••••••••• .llQ ft 

Coil Configuration: 

TuCes. V etticafi ar Harizantal.. ................................. . 
Number of Flaw Ptml/Tuba Per P2Sa ........................... . 
Effecrive Tube LerMJ"dl •••••••• ~ •••••••••••••••.••••••••• Cl •• tr 
Bare Tubes. NurnW •••••••••••••.•••••••••••••••••• e ••••••• 
EJctended Surfac:1 Tu.bes. Numbilr ••••••••••••••••••••••••••••••• 
Tuc..s~. C&mer to c.nur (Staggendl (In Unet •••••••••••••••• in 
Tua. Canter to Furnac:m WaH •••••••••••••••••••••••••••. • •••• if! 

Tuea: 
Material IASTM ~~rlc:atlan and CS...Jiit •• • • • • ••••••••••.• , .••••• 
Ouuide Oiam.m" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • in 
Wail Thickness (Mlnimuml (Awr.age) •••••••••••••••••••••••••• in 
o"...-. Tube L.tfl9lfl ••••••••••••••••••••••••••••• • ~ • .. • ft ·in 

Type ................................................ e ••• 

Fin or St\ld M.mriail. •••••••••• ~ •••••••••••••••••••••••••••• 
Fin or SttJd Matari& ••••••••••••••••••••••••••••••••••••••• 
F9t11 or Sl'Uli liim....uan. •••••• ,. llt • • • ~ •••••••••••• • • ••••••••• in 
F'9tn or Stucl Dlmensi..- • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Ill 
Fin or S~ Soac:irlg •••••••••••••••••••••••••••••••••••• .,_ ill 
Fin or SrllCI Soac:irlg • • • • • • • • • • • • • • • ••••••••••••••••••••• piar In 
Maximum Mn or Stud TentperatUrW ••••••••••••••••••••••••••• op 
Maximwn Fin ot Stud Temperaturw ••••••••••••••••••••••••••• op 

Ph.,g. Type HellCDn: 

Loc:arta11 •• • • • •• • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Marufa=u.iw arid Ty-pie • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Nominal R~ •••••••••••••••••••••••••••••••••••••••••• 
Welded ar RaUed Jaine. •••••••••••••••••••••••••••••••••• o • o 

159 Specificatioa No. 1422%-A-17 Kev. ' 

-2j2-1Z-6 
a e 3 

100 
1/8" 

304 SS 



4.4 Data Sheets for Miscellaneous Equipment 

0-252-lZ-8: 

0-252-lZ-4: 
0-252-lZ-30: 

Nitrogen Vent Silencer (BY-2) 
Final Filter (8Y-16 A,B) 
N2 Compressor Silencer (BY-707) 

4-25 



Alrco Crycplcznts 

REVl"SIOH 

Pl GE 
-

DATE 
1R I TTEJI 

BT 
APPROVED 

BT 

iJ ST A.'~DAROS 
: ; ;) . 

u I NST~UCT IONS 'NRliT=:N 

C SPEC I;: I CAT IONS APPROVeO 

OCATA 
"APPROVED 

APPROVED 
I 

BRECKINRIDGE PROJECT 

PLAN~ 8 

HYDROGEN PLANT 

MISCELLANEOUS EQUIPMENT 

3Y " DATE 

BY .Ar=: DATE ~/1s/R1 
BY \~ DATE '/fl /ii 
BY HNlt \ DATE 3/11 '~ 

S~••t No.--1.:........or _'±.___ 



i ! 1:~v. I I I I 
) : : ~ ·: : : : : .. ~. 7 ! c :: ! 
I 

I I s!:.z:;c~:. 

!:OU!P~!:?:T TITLE Nitro!!cn Vent Silencer ITEM NO. '0-~ -2. 

CUSTO?-!!:R Ro,.hti:>l JOB NO. 252 

LOCATION Breckinrid!l'e Kv DAT~ n1~111n 

QUAUTITY One BY APP'D BY 

OPERATING COUOITIONS 

COMPOSITION O!' GAS BEING VENTED (DRY BASIS) 

MOLECULAR WT. OF DRY GAS 
DOES GAS CON TA.IN ANY WATER J l YES f}1 NO 
IS GAS SA TUR.A TED WITB WATER ny::i::s PINO 
DOES GAS ·CONTAJ:N .MO:ISTO'Rl: OTB ER TRAN B?Q Q YES · ffiso 
IS GAS SATURATED WITR MOISTURE OT!!ER THAN B10 LJYES LXlNO 
COMPOSITION OF MO:ISTTJ:U: Il" o:crn:RENT TI;AN B.20 

MOLECULAR WT. OF MO:ISTU:U: 
GAS INL.E:T TEMPER.ATOR!: . 500 •7 
VAPOR. PRESS~ OF MOISTtJ:U: AT INI.I:T TEMP. PSll 
NORMAL OPERATI:NG PRES SOR!: 22 PSll 
MAX. OPERATING PR.ESSO:U: .,c: PSll 
DESIGN P lU: S SOR!: c;n PSTA 1C: 1 PSIC: 

' NORMAL FLOW RATE (DRY GAS) 7nnn S~:P'~• 1n A1Ci .,.~/Tr. 

DESIGN FLOW RATE (DRY GAS) 7350 SCFM• 31.957 LB/BI 

NORMA?. FLOW RATE (MOISTTJRZ) r.~/l!I 

D:!:.SIGN FLOW RATE CMOISTtJR:E) • ,,. /Tl"': 

DEW POl:~'l' Q!" I'HLZT GAS C .MEA.SttlU'!:D 
n•r~TTT" 

I 1._4. 1 :PSU.> -3~0 .!' 

LBS. MOISTtnU: l'Elt LB. DR.Y GAS AT I'RI.rl' 

- Exit !!SS veloc:itv not to exceed 12.000 ft/min. 
- Structural desiirn of silencer to be based on an Pvit .,..,., .. ,.1_ ....... ,.,; 18.000 ft/min. -
- Maximum Rt•.=;-·•ft•oA nnicoa level c;hAll ..... ~O dhA m .. ar,1'"-" · .... a ~; ............... ,...; ?5 feet 

oarallel to the silencer. Assume unit is mounted next to 11 rPf1PrtivP ..,1,.;.,,. .. 
Materials to be c:araon steel. Non-metali,. int""'"""'1"' -a.. .. n ""'- "-~ ...... a.. •• -+., ... 1 .. 

•MEASURED A~ 14.7 PSI.A " 1o•r 
.... rte• •T DATC ... ,~11ovre s 11CCT •• ,;J._ fW .:±..... 



., 
?ROSE SS 

' 1PECIF!C)l7ION ;: ::v. l I I· ' 
' 

.. 
CARTRIDGE: FILTER 

EOU!Pl'!E?:'!' TITLE Final Filter ITEM NO. a-"( - 11. A,~ J 

CUSTO~EP. Bechtel JOB NO. 252 

LOCATION "R- ;, 'rrp. J(\1 DATE 11 /f:.H>.n 
- -

QUANTITY Two BY R. R. R. APP'D BY 

OPERATING CONDITIONS 

FLUID FIL TEP.ED Cr11dP Hvdtnupn (1) 

NORMAL FLOW RATE (SPECIFY ONE) 205.000 SCFM GPM 
NORMAL FLOW RATE 258:100 LB/Bl 

DESIGN FLOW RATE (SPECIFY ONE) 225.500 SCF.M GPM 
DESIGN FLOW RATE 283,900 LB/El 

NOR}'.{AL INLET TEMPERATURE 30 ·O 

MAX. INLET TEMP'ERATURE 40 0 

NORMAL INLET PRESSURE 635 PSD 
MAX. INLET PRESSURE 700 PS:IJI 

DESIGN PRESSURE ( l.5' ABOVE MAX. INLET PRESS) 7?n PSIC 

- "' 

MAX. ALLOWABLE ~p (CLEAN) 3 PSI 

MAX. ALLOWABLE bP (DIRTY) 5 PSI 

DEG~ OF FILTRATION REQ' D 5 MI CROWS 

SP. GR.. AT INLET TEMPERTURE 

VISCOSITY AT INLET TEMPERATURE .om; CPS 

MISC. INFORMATION 

1. Comoosition bv volume: 73.296 H?.. 12.396 CH4, 4.396 CO, 3.796 c.,Hi;, 2..996. 

C3Hg, 3.696 misc • 
.. 

2. Filter should· be able to take a 50 psi drop· for structural strenJrth 

w1ur1 r • • T R.R.R. DAT~ 11/6/80 l.PPOIOY(O Slli.rTaO .3 o,..±_ 



foJRCO 140. 0-252-1 Z-30 
PROCESS 

Rl;:V. j I I SPECil"ICATION 

SILENCElt 

EOOIPMEN'l' TITLZ N,. ~nm J• ~n,,.",."'" ITEM NO• 8-Y-707 -
CUSTOM.Ell Bechtel JOB NO. 252 

LOCATIO!f Breckinride-e. Kentuckv DAT!! 3/10/81 

QUANTITY One . BY APP'D BY 

OPERATING CONDITIONS 

COMPOS :tTION O!' GAS BEING 'n:NTED (DllY BASIS) Nitrosren 
MOLEC'OLAR WT. OF DRY GAS 28 
DOES GAS CONTAIN· ANY WATZlt YES y NO 

... ~ ....... # .... -~ •• 

IS GAS SA T'OR.A T~D WITH WATEJl Yl:S X NO . 
DOES GAS CONT A.Ill MOISTURE OTHER TRAN a20 YES X NO 

IS GAS SAT'OR.ATED WITH MOIST'ORE OTHER THAN a.,o YES X NO 
COMPOSITIOB O!' MOISTURE Ir DU'F'!:.R!:NT THAN H20 -
"MOLECULAR WT. OF MOISTUU -
GAS INLET TEMPER.ATUlU!: QC:. •r 
VAPOR PRESS. 01' MOl:S'l'UU A'l' INLE'l' TEMP • - PSIA 
NORMAL OPER.ATING PRESSlJU 22 PSIA 
MAX. OPERATING PRESSURE ~n PSJ:A 
OESIG?I PRESSUU sa PSIA 35.3 PSIG 

-- ,• 

NORMAL FLOW RAT!! (DR?' G4tS) 3U:lo4 s~~"'· 132'.386 ..... ,, .... 
OESIGB FLOW RAT!! (DRY GAS) 32098 scrM• 139.556. LB/lilt 

-· I -~·' 
NORMAL FLOW AAT!! (!!OISTUU) -- LB/1',. 
DESIGN FLOW RATE "(MOIS'l'Ull) - T. i:l /"a"D 

" '.1·- .. 

DEW POI11'1' OP INU!T C:AS (M!:ASO'JU:D I 14.1 P:!ll) -320 •7 

LBS. MOISTtmE PER LB. DR?' GAS A'l' INLE'l' 

Exit 1TRS velocitv not to exceed 12.000 ft/minute. 
Structural desien of silencer to be based on an exit 1n1s votn,.itv nf 

18,000 ft/minute. 

Maximum attenuated noise level shall be 80 dba measured at a distance of 25 f'eet 
n::il"::ill,,.1 te the silencer dischante. Assume unit i~ -• -" nPrt tn 11 l"Pf"l@~ti~ 

stirface. MatPl"i~l~ tn ,.,o ~arbon stoo}_ Nnn-m.otali,. int4-qlc .. hqll h ... 

non-combustable. 

•HZ:AStJ'RE?> AT 14.7 ?SIA ' 10•1' 

Wlllf'TC" IT D&TC A~"fl0Yf0 Sll(l:T •• .±... o•!:/:._ 



4.5 Data Sheets for Compressors 

0-252-lZ-5: 
0-252-lZ-10: 
0-252-lZ-ll: 
0-252-lZ-20: 
0-252-lZ-23: 
0-252-lZ-26: 

Reactivation Blowers (8K-l) 
Recycle Nitrogen Compressor (8K~70) 

Expander/Compressor (BP-58) 
Inert Waste Gas Compressor (8K-10) 
Heavy Hydrocarbon Compressor (8K-20) 
Pipeline Fuel Compressor (BK-30) 

4-31 



Airco Cry~pJgnts 

REVISION 

PAGE 

DATE 
lfR I TTEH I BT 
APPROVED 

BT 

0 STANDARDS 
_, - . 

Cl INSTRUCTIONS 
WR I iTE:'I 

0 S ?EC IF I CAT IONS AP?ROVEC'· 

0 DATA 
APPROVED 

A PFRC'/EO 

I 

I 

/ 

BRECKINRIDGE "PROJECT 

PLANT 8 

HYD~OGEN PLANT 

COMPRESSOR DA'fA SHEETS 

BY DA7:'. 

8Y Ii E. D.!; TE .z/1S/81 
BY C.A 7E 

SY DATE 



.. 
c .., 
a 
Q 

ii 
0 ... 
• :: 
0 
;:: 
u 
~ 
CZ: ... .,, 
~ 

• • ..... • 
i 
• 
z 
ll 
• 0 ... 

POWER VOLTS 4160 0-2.52-lZ-S 
CYCLES 60 PHASES 3 
STEAM P.S.l.G. AT THROTTLE 
EXHAUST 

'~QW·SHtET NO. 

A.GAS "'-ANT £QUIP. NO. S~K-1 

CHARACTC.RlSTICS SERVICE 
I. GAS N2 
z. S. P. GR. C AIR • 1.0, n ai;'7 

3 POUNDS PER HOUR. 35.817 . 
4. STD. C.F.M. (!) so•F a 14.7 "91A 8085 
5. FLOW TEUP. •F 84 
6. cw· AT. Ft!>W T£UP. 8460 

' I 
B PRESSURES 
I SUCTION PSIA 14.7 
Z. OIFFERENTIAL 16.7 
3. OISCHARG£ ·· · '31.4 

C. OPERATION <Ad1abat10J 

L EFFICTENCT · AT· RATING (Overall ) 70.596 

!. 8 H.P. AT RATING 652 
3. BIO IUPELU:R DIAM. 
4. MAX" BHP FOR BIO lllP. OIA. 
5. A. P. Iii • OF FAN OR Bl.O\TER 11.812 
&. R.P.M . OF DRIVER • 1750 
T. TIP SPEED . 
a. OUTLET V£1,DCl1'Y 
9. DIRECTION OF ROTATION CCW ccw FACING CQUPUNG EHo·cw 
IO NU~BER OF STAGES. . 

0. CONSTRUCTION a MATERIAL Cast 
I. CASE: t:tATERIAL Iron 

COHSTRtic:T>ON: . HOffl~~OR , VERT SPLIT -
z. IHPEU.£R Steel 
1 SHAFT HATERIAL 
4. SHAFT 
~ ....... ,,....__ 01.Al:otETER 
5. FLEXIBLE COUAJNG 
f.. COUPLING GUARD 
7 . BAS£ PLATE 
a. CUSS C FAHS l 
4). ARRANG£!S£HT ( F.AHSl 
10. INLET SCREEH 
II . ~-OUT REQUIRED 
12. VARIABLE INLET VANES REo•o. 

MANUFACTURER Dresser-Roots 

MFR 'S .. -TYPE a SIZE 2o-om I I I I 
eeorra > CATe DATE 

w 
MOUSTO• a: I 

·~~U-cJ.t-·~ t~HA~c-~·\ ~11-Et"r 2. OF- 2.7 



:..::.: : :·.: . .:-. :.-:). 0-252-IZ-5 

k~ . I\ 0 

1t..CWSH[£T KO. 

jtU.NT [QUljt, NO. 

E. BEARINGS a 
LUBRICATION SERVICE 

I THRUST:(S.A.E. NO. ON FINAL DATA SHEm ' 
2. RADIAL: CS.A.E. NO. ON FINAL DATA SHEETl 
3. GREASE l'CXO. FLOOO ou.:•&. ltlM; 011,..NG. 

THRUST A 8 c 
RADIAL 

A 8 c 
4 TYPE OF CLOSURES: -

S. METHOD OF SEALING 
6. VISIBLE UJBRICATORS: TYPE 
7 VISIBLE LUBRICATORS: CAPACITY 
8 BEARINGS WATER COOLED 
9. LUBRICATING OIL PUMP 
10 LUBRICATING OIL COOLER 

F. CONNECTIONS 
IA. INLET: SIZE 20 
1a1NLET: RATING 125 
IC. INLET: "FACING FF 
2A. DISCHARGE . SIZE 16 
28. DISCHARGE RATING 125 
2C. DISCHARGE FACING .t'.t' 

2D. DISCHARGE .. LOCATIOPI "t',..,, 
G. TESTING 

... . 
STATE EXTRA COST IF ANY FOR EACH 

I DYNAMIC BALANCING OF IMPELLERS 
2. WITNESSED PERFORMANCE TEST 
3. INSPECTION 
4 RUNNING TEST WITH ACTUAL DRIVER 

H~ MISCELLANEOUS . 
I PRICE EACH F.0.8. F.A.S. 

2 \YEIGHT POUNDS NET 23.100 
2A WEIGHT BOXED FOR SHIPMENT 
3 SHIPMENT FROM R'CPT OF ORDER WEEKS· 
4. DRIVER H.P. 700 
5. TYPE OF DRIVER: MOTOR OR TURBINE. E-moto 
6 DRIVER:· COUPLED, V- BELT; GEARElt. · • ~..:"r-
7. PERFMMANCE CURVE· MANUFAC:TUlERS NO. 
7ll. PERFORMANCE CURVE FOREJGH PRINT: HO. 
8. ounJNE DRAWING MANUFACTURERS NO. 
8A OUTl.JNE DRAWING FOREIGN PRINT NO. 
9. CROSS sa::TION DWG.MAHUFACTURERS NO. 
9A.CROSS SECTION CWG. FCREJGN PRINT NO. 
10. M"FR'S. SERIAL NO. ON FINAL DATA 9-iEET 

JOB. NO.I RfV. 

"'"·f •O 
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·~·-· 
Bechtel ~. ·~. Hydr oge~LlO.fi.C.atjo n I 

!r-'4! Breckinr1dg:e l<entuf;;k~ st•••-. •:.. - Pl,,,ni-

11•vci _ ~~~s:le l::l1lccgcD Compressor 6-1<.-70 -o. •tc::.11•c:o • 1 
......... c:.,.,,•c• -lark or egual -DC!.. l soPAC or eaual C•HC• El ot't Mntn·P 

OOOTSI 0 ••OC.U'U •••c:•-r•o• TO •• ca-"'&TCD ....... c: ..... ., C •• -•u•JoCT,,•&a 0-25.2- l=l -10 
DP'!•ATDIG C:l:U•DITIOllS 

l.&U. IU•T .r. 011 I' Ila IOllT &Alla I DT•Cll COaOfP10 .. --.. . . .,. .. .. • I c 0 

I I .I 
I 

Q OAS ••aGUCD IAUO SU ,.ADC --J ~i 

0 ,._,Cll'SC711C1Ao7 -·· - Oii~ n7?Qi; I 
Q •Clll-~ • ., .... "'CT! CDlrl'I , ?'7'7 I 

1111.tf CDMOIT10lllt 

o-asu••·- 50 I 

Q TW:-U61"W'C ~ ~'T I 
O ••unv• ""-""" cs1 1 PPM 
Q '"~ •ClllWP t• 28.0 
CJc..rc.as.Jo111111 .. .a , .4 I I 
CJ CO-or;'U1911L.11"? fZJ ~ 19aw• l n I I I 
W l•l.&T VGIJl•C. ICJ'-C'n !1:~50 I I I 

DISQUJIC:a CD11ama• 

Q 1
1
"•1'UUllC •- 521 516 Otlt A ft-- .l -•--
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. , . , 
• 1.' •..• - . 0-252-lZ-l 1 

" "' . 
~(v. I . ,-4 r-

~ ~ U lr·~ : 
E.X,j~N~E~/~OMPRESSORS 

!:OUIJ'~ZUT TITLI: Expander/Compressor 

CllSTO~~ll ~eeht""l Joa NO. 252-1200 

LOCAT~ON Breckinrid~e. Kv. DA 1'!: 10/17 /80 

One BY K. C. 

D~.SIGN FLOW ?..A'.!'~ 

INL.ET P:U:SSU:?..E 

OOTL.ET TE:XPERATURE 

OOTLZT P~SSORE: 

CP/CV @ IBI.E:t' 

E:F'Fl C: :Il::NCT 

TF..!:O. - . .Eil. /THEO: . WC>~.lC 

BH{l/AG:_'f.Ql." WORX 

COOLING wA~~x AVAI'LABL% @ 50 

MAX. ALLOW. RISE OH COOLING WAT.EX 15 •-r 

~ISC. IN~OA..'!AT~OH 

WAll'Tr• aT D&TI: ---- ... ,.,..,owe• :S•Ct'T •• /0 f#J Z.7. 



Airco Cryoplants 

RECIPROCATING COMPRESSOR DATA SHEET 

o-z.s:i-1-:e -z.o ce~-~o) 
JOI NO. 252 ITEM NO • ......;;C:;..;P;_--1_0_--t 
PURCHASE O.ROER NO. ----------t 
REQUISITION NO.-----,..----------! 

INQUIRY NO. ---------:""::-:-----1 
PAGE NO. BY _ __. ....... ...._ __ -! 

APPLICABLE TO: "27/.Bl 
FOR 
SITE SERIAL NO. 

NO. REO"O one 
600 RA TEO MIN. 

RIVER FURNISHED BY: 0 COMPR MFR, C: 

RATED Ol'ERATING CONDITIONS !EACH MACHINE! 

ITEM NO./SERVICE 
~-_.!.'!.__ ______ 

Al'l'UC.AILE Sl'ECIFICATIOHS 
STAGE 

_]____2_ _____ 
0 APl.STANDARD 611 

Inert Waste _______ 0 API STAND~D 615 
GAS COMPRESSED c A1rco pee. 
CORROSIVE DUE TO ------------
RELATIVE HUMIDITY 15.63======== MOL WGT. AT INTAKE ACCESSORIES 

C.IC. VALUE. AT SUCTION ...J...3..9._-A.3lg._ ___ 
COMPR MFR SHALL FURNISH: 

C.IC. VALUE. AT DISCHARGo - 0 PULSATION IOAMPERSI IVOLUME ---------------
INUT TEMP. DEG F 

:n::: _______ BOmESI 

INUT Pl!ESS •• PSIA -J.~-4+.S--------
0 INTERSTAGE PIPING 

DISCHARGE TEMP, DEG F 0 IN1£RC00LEltS 

DISCHARGE PRESS- PSIA ~JL====== 0 SEPARATE MOISTURE SEPARATORS 

Z AT SUCTION ---l..0------- WITRAPS 

Z AT DISCHARGE --l..!L------ 0 AFTEilCOOLEilS 
0 COOLING WATCR PIPING, SINGLE 

CAPACITY-NORMAL -63fi8..--6..3.6.B.====== INLET-OUTLET MANIFOLD 
LB PER HR. WET 0 INSTRUMENT PANEL 
INLET CFM ICor,..c+.dl :lill:::dli.:rw~~ 0 SIGHT FLOW INDICATORS 
MMSCFD PER SCFM 0 INTERCONNECTING UTILITY PIPING 
BRAKE HORSEPOWER/STAGE -20l--2'U4U'r---
NORMAL BRAKE HORSEi'OWER NET WGT COMPLETE UNIT INCLUDIN6 . 

COMi'R DRIVER AND BA~P~TE. L.1,, nt n 
CAPACITY-RATED ....fiW..--6.6..81.====== ERECTION WGT. LI a er 
LB PER HR. WET MAINTENANCE WGT, LI 
INLET CFM !Co,,.c+edl 

:iffi:::!m:::rm~~ APPROX FLOOR SPACE: 
MMSCFO PER SCFM L 12' W 17' 

~' 
8' 

.BRAKE HORSEPOWER/STAGE ---2llt---2l.1 ----
MAX. BRAKE HORSEPOWER l·GUARANTEEDI m-- ROD REMOVAL DISTANCE 

CAl'ACITT CONTROL 

TO PERMIT OPERATION AT AN CAPACITY CONTllOL SHALL IE IY: 
INLET CFM OF ----------- 0 VARIABLE SPEED TO ---':. RATED 

POCKETS/VALVES OPEN --------------- 0 PURCHASERS BYPASS 
INLET PRESS.. PSIA --------------- 0 MFR STANDARD AUTOMATIC CONTROL 
DISCHARGE PRESS.. PSIA ----------- C! START-STOP 0 2 STEP 
DISCHARGE TE.YP, DEG F ----------- 0 l STEP 0 5 STEP 
IRAICE HORSEPOWER/STAGc ------ - 0 PILOTCD BY REC PRESS. 
TOTAL BRAKE HORSEPOWER. 0 PILOTE> BY PURCH INSTR 

TO PERMIT OPUATION AT AN WI l'SIG AIR SIGNAL 

INUT CFM OF --------------- 0 CLEARANCE POC1Cm 

POCKETS/VALVES OPEN ----------- 0 FIXED 0 VARIABLE 

INUT PRESS- PSIA --------------- 0 MANUAL 0 AUTOMATIC 

DISCHARGE PRESS- PSIA ----------- 0 SUCTION VALVE UNLOADING 

DISCHARGE TEMI'. OEG F ----- Q MANUAL 0 AUTOMATIC 

IRAICE HORSEPOWER/STAGE ON Alllll'OWER FAIWRE COMPR SHAU: -----------TOTAL BRAKE HORSEPOWER 0 UNLOAD iJ LOAD 

/·, I 
/' I 
/ ·, I 
•• Dart HWISIO•I .. I CW& ·-0•1G1• ;oa •a. 

t§IJ IPIC:DCI GUtel •e. •IW. 

-Spec1f1cat1on No. 14222-A-lt Rev. Sheet /J.. of z. 7 



JOI NO. 
252 ITEM NO. CP-10 

RECIPROCATING COMPRESSOR DATA SHEET !Cont'd! PURCHASE ORDER NO. 
REQUISITION NO. 
PAGE NO. SY LZ'L 

DAT1 ?l?.7/Hl 

CTUNDU DATA i CCIMl'RESSCIR l'ACXING : 

IT&M NO,/SERVIC:E ::cE:-Ill:: _ - - I CJ STANDARD FIBROUS 

STAGE · ..J._ -2,_ - - _ 1 Q RJU..FLOATING VENT1D METAWC: PAClCIN6 

NO, OF cYI. PER STAGE -trn .....1.. - - - WISTAINLESS Si~a SPRING~ 
TYPE CYLINDER __!!le..!,_ - - - Cl FORC:CD.FEEO LUBIUCATEC 
SINGWDCUBU ACTING _DA ..DA. - - - I CJ NCNLUBRICATEO Ci TEi=l.CN Q CARBON-
CYLINDER .LINER. YES/NO ~~---10 WATER.CCCI.£!) 
CYLINDElt PNER. WET/DRY __ -1 VENTED· re Sucticc l st Sta~ 
OD LINER. IN. ~et,_ .. 

BOil!. IN. ~ -1.L = = =· DISTANCE l'llCI 
$TltQKE. IN, ~_JL---1 
PISTON DISPLACEMENT, c:rM 2~ ila!l _ - - i CJ STANDARD 
CUARANC!. ':. ~ - - - I CJ EXTRA LONG SINGU C:CMPARTMENT 
VCILUhl!fflCI I!/:l'IQltl'ICJY, " - - - I CJ T\YO CChlPAllTM!N'I'. 
AVG VALVI! GAS Vl!tOCITY, FPM 69..Q.!L -- - - I CJ SCUD COVER. CJ OPEN 
HO. QF IMLif .. QUTLiT VALVU B~t~---
TI'Pl! CF VALV&S 

ae · ------
MAX. AU.CW. PISTON SPEED. Fl'M .9.Wl.~~~- LUIRIC.t.TION 

NORMAL PISTON SPl!ED, FPM 2wa---- FRAME 
ROD DIAMmR. IN. - - 4 
MAX. AU.CW. ROD LOADING, T 150 mocr~- as;v_sH SYSTl!M 

MAX- AU.CW. ROD LCACIN
0
G, C: 15Dmou-- CJ PRESSURE SYSTEM. INC:l.UDIN~ THE FOLLOWING: 

RATED ROD LCADIN6, T 1~mn--- CJ OIL PUM" DRIVEN IY C:CMPll SHAFT 

RATED ROD LOADING, C: 7.ifill. W!>- - - CJ OIL PUMP DRIVEN IY ELECTRIC MOTOR 

MAX- AU.CW. en. PRESS.. PSI& _6.0..~=== CJ HANO.OPERATED PUMP S:Oll ST.UTING 

Mit.X. AU.OW, CT\. T'EMP. D&6 F ~tefl>---
SYSTEM OIL <:.lPAC:ITY 35 GAL 

SUCTION VOLUME BOTTU. C:U Fr 
TYPE 01' GUDE 

DISCHARGE VOLUME aorru. c:u FT 
-i:ater---- CJ EUCTKIC HEATER WITHERMOSTAT. ~JI KW 

RECOM llEUEF VALVE. PSIG ::s.a~=== CYUNDERS 

HYDROSTATIC TEST, PSIG 1t=!eo-F-fstr--. LUBRICATOR TC !E·.ORIVEN IY: 

SUCTION SIZE: RATING CJ C:CMPRESSCR SHAFT CJ ELECTIUC MOTOR 

FACINIW ::n::n:--- LUBRlc:.t.TCR CAPAC:lrt: ""T 

OISCHAR&& SIZE= RATING t2:l..5..0-8:.l.C = = TYPE OIL 61Lt.O" 

FAC1Nl9 
~.n:... ___ LUBRICATOR ALSO TO BE EQUl,,.l!D WITH: 

CJ ST!AM COii n.s 
COMl'USSOR MATtJUALS 0 EUCTlllC HEATER WITHERMOSTAT. 'IW 

NO. OF COMPAllTM~tt,-HO. OF PUMPS-

~INOW .s:.L-~--- C:CUPllNG-..lCW Si'El!D 

CTI.INOER UNERS 
.,CLO-_ ___ 

MFR - MODE' 

P'ISTCNS ~~--- . 
PISTON llN6S .SS:-L = ~ •V·~-~~ OOUrt:INs-.HISH . !Jll!!D ~ 

PISTON RODS MFR - t.IODEI 
VALVE SEATS 

..ci__cL_ ___ 
TYP" 

V ALYE ST0"5 .,CL ,CL _ _:__ AIR INT AKE FILTEit 
VALVE Pl.ATES 

.ss.....ss... ___ 
MFll. - MODE' 

VALVE SPRINGS -SS-~ - - - : TYP~ 
REMARICS 

Specifica~ion ~o. 14222-A-17 Rev. Sheec IZ. of · 2.1 



0-252- t:C-:2.0 

JOB NO. ITEM NO. 
RECIPROCATING COMPRESSOR DATA SHEET !Cont'd! PURCHASE OROER NO. 

REQUISITION NO. 
PAGE NO. BY 
CATE 

SITE DATA ( S~ i UTIUTT CONSUM"10N 
J 

ALTITUOE 'liU FT BAROMETEl I:ll.5 PSIA I LO CIC ED FULL LOAD 
OESIGN TEMP, OEG li.il.D_suMMEi' -1 Q WINTEJl MIN. I ELECTRIC sb'o ROTOR AMPS AMPS 
OESIGN WET BULB TEMP. OEG F MAIN ORIVER 
COOLING WATEP. MAIN LUBE OIL PUMP Incl 

40. PRESS.. PSIG 50 SUPPLY RETURN STARTING AIR COMPR 
TEMP, OEG F. 85 SUPPLY lD5 RETURN MAX. M.G. SET -
ELECTRIC POWER I MECH LUBRICATOR -

~mm watts 51!11 HP I OVER 4160 VOLTS a p~cw Sum12 Heater 
HP to--HP--YOLTS PH--CYCW I LUBRICATOR HEATER --5.Q.CLw.a.m VOLTs___pH 
HP & LES• VOLTS PH--CYCW SPACE HEATER _wAm VOLTS--PH 

AUXILIARY MOTORS !STEAM CJ rei:e CJ EXP PROOF Q DIUP PROOF . WJN'"DRIVER .•/Hll PSIG-Fn' to--PSIG 
CJ OPEN 0 l.UBR HEATER ~/Hll PSIG--FTT to--PSIG 

INSULATION yypc CLAS! ~/Hll PSIG--FTT to--PSIG 
EQUIPMENT SHALL BE SUITABLE FOR: FUEL· GAS-MAIN DRIVER NORMAL FUEL 

CJ INDOORS CJ HEATED 0 UNHEATED RATED RPM, ~ 100 75 50 
CJ OUTDOORS CJ UNOER ROOF CJ WITHOUT ROOF BTU/HP/HR 

STEAM SUPPLY TOTAL BTU/HR . 
NORMAL PRESS. 0 SIG@ FTT COOLING WATER TURBO ENG 
MIN. PRESS. 0 SIG@ FTT COM PR L.O. AIR ENG JJCT 

CYL ~~ :!! ££2!:!! 
"SIG -INSTRUMENT AIR SUPPLY TYPE WATER -- - --- --- ---STEAM EXHAUST QUANTTTY. GPM --- --- - -- ---NORMAL PRESS. "SIG@ ·m 

INLET TEMP, DEG F ...8.S_ --- --- -- ----
MAX. PRESS. PSIG@ FTT OUTLETTEMP, OeG"F...l..Q£ --- --- -- -

,Rl!!S. -DRO,, ,SIG :Mt: - - - --. MAX. ,R!SS. ,SIG ------FUEL GAS: NORMAL PRESS PSIG@ •F TOTAL C.W. GPM -ll.Q ~ -----HEATING VALUE. BTU PER CU FT. 'HV HHV 
~!JANTITY M,c ~RAINS P&A I 00 CU FT ALAiMS AHD SHuTDOWNS STARTUP FUEL. SEE GAS ANALYSIS DATA SHEET 

COMPR MFR SHALL FURNISH CONTACTS FOR: 
INSPICflON AND SHOP TESTS ALARM SHUTDOWN 

LUBE OIL PRESS. 0- CJ 
CJ SHOP INSi'ECTION BY PURCHAScR DURING CONSTRUC. LOW MECH LUBR OIL L.EYU CJ CJ 

TION HIGH COMP J.W. TEMP CJ CJ 
CJ MANUFACTURERS STANOARO SHOP TESTS HIGH ENG J.W. TEMP CJ CJ 
CJ BARRING OVER TO CHECIC Cl.EAR.ANCES HIGH GAS DISCH TEMP CJ CJ 
CJ RUNNING TEST WITH SHO, DRIVER HIGH VIBRATION Cl 0 
CJ RUNNING TEST WITH SHOP FUEL AT RATED LOAD REMOTE SHUTDOWN: 0 ELECTRONIC CJ PNEUMATIC 
CJ HELIUM LEAK TEST ON COMPR CY• i Cl HYDRAULIC 
CJ OTHER TE ALARM CONTACTS SHALL: 
PURCHASER SHALL WITNESS THE FOLLOWING: CJ OPEN CJ CLOSE TO SOUND ALARM 
CJ HYDROSTATIC TESi CJ MECH RUN TEST SHUTDOWN CONT ACTS SHALL: 
CJ PERFORMANCE TEST CJ AUX EQUIP. OPER TEST CJ OPEN CJ CLOSE TO SHUTDOWN 
CJ DISMANTLE.REASSEMBLY INSPECTION CONTROL CURRENT--YOLTS-PHASE-CYCLES 
CJ HELIUM LEAK TEST I SWITCH ENCLOSURE CJ EXP PROOF CJ WEATHERPROOF 

REMARKS 

Specification No. 14222-A-17 Rev. Sheet /3 of i.,7 



GAS ANALYSIS CATA SHm 

lol.ATE!ll.t.L I SYMBOL I VOL 96; i 
!. 

Hvdroln!n I H~44.59 ! 

Nitrol?en N? 124.10 : I 

co ! co I 24.87 ; I 

Methane I CH4 ! §.~~ i ! 

I ' ! 
I i i I 
i I I 

! 

I I 

~ .. I i --

I 
I 

-.. 
I 

j i I I 

I _ _J 
I 

I I .. 
I I 

'.klr.--..,...-y.:..-•.,,__~.:_o_.10::.'I~ ;_, . .,ft,' ,,...., ... ~7;:~", 

I I 
I 

! 
i 

TOTALS I .LUU I 

MOUCULAI WEIGHT I ]5,63 I : 

Specific:aeian Na·. 14222-A-17 

··-

i 
I 

i 
I 
i 

I 
I 

: 
I 

o-2s:z-1e-.20 

JOB NO • ....-· .;:;,;25;:;.;2:;_ _ _.i'f!M NO. _C...,P._-.... 1 .... 0 __ 
PURCHASE ORDER NC.'--------­
REQUISITICN NC.-------.----­
PA6E NO.-. ..................... .--- BY ---=L,...P_..t,__ __ 
DAT& · Z/27/81 

I ' I I ' 

' I I 
I : ! 
I ' I I 

I I 
I ' I I I 

'· I 
! I I 
I ! I 
I I 

l=::J I 
I 

I I i 
I I I I I 
I I I I 
I I i 
I I I I ., : 

I I ! I I 
I 
I I 
I I 

I ! I 
I 

~ I 
I 
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JOB NO. 252 ITEM NO. • C P-10 
MOTOR DATA SHEET PURCHASE ORDER NO. 

REQUISITION NO. 
PAGE NO. BY TPI 

OATE 

MOTOR DESIGN ilATA MA .. UF.t.CTURERS DATA 

DRIVE SYSTEM: 0 OIRECi CONNECTED MFR. l.iJ:. or J:.gua• 
0 GEAR REDUCER FR.AME NO cuu. LOAD RPM 

0 Y-BELTS EFFICIENCY: F.L. .. /4 I 112 
POWER FACTOR: F.' '/4 I 1/2 I CURRENT CONDITIONS 

4160 VOLTS 3 PHASE 60 CTCLES CURRENTr FULL LOAD LOCJCEO ROTOD 

TYPE MOl'OR.: 0 SOUIRREL CAGE INO NEMA DESIGN- FULL·LOAD T<>RQUE. FT-' A 

0 SYNCHRONOUS STARTING TORQUE. FT.• 2 

0 WOUND ROTOR INDUCTION PULL-OUT TORQUE. FT-U 

ENCLOSURE: 0 CLASS I. GROUP D. EXP PROOF ACCELERATION TIME SEC 

0 TEFC/TEFV ROTATION FAC!NG COUPLING ENO 

0 WiATlolER Pl!('ITFCTED Ill Ill I NUMBER CONSECUTIVE STARTS 

0 FORCED VENTILATED FIELD DISCHARGE RESISiOR OHMS 

0 OPEN·ORIPPROOF BEARINGS. TYPE 1 UBD 

0 TOTAL SHAFT END FLOAT 

NAMEPLATE HORSEPOWER 501'.l LIMIT ENO FLOAT TO 
1.0 SERVICE FACTOR 

SITE ALTITUDE 420 AC:CESSORT EQUIP'MENT 
SYNCHRONOUS. RPM ~00 

1 n . 
POWER FACTOR REQ'O 0 BASEPLATE 0 SOLEPLATE 0 STATOR SHIFT 
INSULATION CLASS B TYPC FOR 
TEMPERATURE RISE. OEG C BO 0 SPACE HEATERS: KW 
SYN MOTOR ROTOR: 0 SCUD 0 SPLIT ___ VOLTS PHASE CYCLES 
SYN MOTOR HUB: 0 SCUD- 0 SPLIT Q RESISTANCE TEMPERATURE DETECTORS 
STARTING: 0 FUU VOLTAGE 0 UNLOADED NUMBER RESISTANCE MAr' 

0 LOADED CJ REDUCED VOLTAG" ~ SELECTOR SWITCH ANO INDICATOR BY: 
0 PURCHASER R.T.D.'S SET @ c 

TRANSMISSION EQUIP'MENT 0 t.CFR 
0 o:c. EXCITATIOg S 

' None KW REO"D • VOLTS 
0 SPEED-REDUCING GEAR BY: 0 PURCHASER CJ MANUFACTURER 

0 INTEGRAL 0 SEPARATE DESCRIPTION 
MFR ,.IZE a. TYP"' CJ t.COTOR ARRANGED FOR DIFFERENTIAL PROTECTION 
MAX. CONT HP RATING 0 EXTENDED LU.OS LENGTH FT 
AGMA SERVICE FACTOD 0 ENCLOSED COLLECTOR RINGS 
RATIO MECH EFFICIENCY 0 PURGED 0 PRESSURE LUBE 0 SPLASH LUBE MEDIUM PRESS. DSIG 
0 Y-BELTS AND Y-BELT SHEAVES 0 STATIC CONDUCTING 0 EXPLOSION-RESISTANT NONPURGED 0 GUAR.0 REQUIRED CJ FORCED VENTILATION 

CFM PRESS. OROP 'N. H,O 
WEIGHTS AND DIMENSIONS CONDUIT aox SIZED FOR: 

Later 
0 R.T.D.'S IN SEPARATE aox 

MOTOR: NET WGT 0 MAIN MOTOR LU.OS 
MAX. ERECTION WGT '"'EIGHT 0 C.T.'S FOR DIFF PROTECTION 
FLOOR SPACE: L w H 0 SURGE PROTECTION 

GEAR: NET WGi I 
MAX. ERECTION WGT---MAX. MAINT WGT--- I 
FLOOR SPACE: L. w H I 

REMARICS 
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Ccya Hz p1 8 nt •o• ..."'. .,,.. Bcec:kjocidO'e Kec!uck:l' IS •&A .. JOO. -
1ccvc1_ 'Heavv Hvdrocarbon Comgressor CP-20 ~ e. i.::. !o ~ -•COVt•CD: cce 
-·u.,AC:Tv••• Oi:essei:-i::lac~ llOOC~ ?MR O•HC• Elec Mctcz: 
tlOTta 0 ••OCATU .... o•-TtO• TO •C co-\.&TCO ........ c .. ..acit: 0 • ., _au.,ACTV•C• o-a.s-2 - t:c-.23 

OP'!UoTDIG CDMOITIOlllS 

1-'U. DAT A OM P'H UJllT a.ASISI 
OT•&• CO-ft'IO .. - .. •aTCD a • c 0 

·- ·<>-• .. 

O cs.u ••COL.ID caua aa "'•• ~ 
0 KIKXWs.t;_c.._., -• •~ 1111'1'1 (7QOF) 13 870 
Q-CMI~ 9\.09 • .,_ ._,, ID!t'n 1 200 

..~.,. COllCllTIORli 

Q -CSIU•!I ,_ ?4 n 
QTc-.:t'-C~ ?'l I I 
0 JllCl.AT1VC IOU-l'l"Y l'SI , ~~~ I 

Q•~..-•CSl9"!11f 'l'l ,,, 

C]c.rc:.,ac,1 o• cic.;....i , ?? I 
·CJc:--~1z,1mr1• .. ~ 1 n I 

0 ··~ 'V-Ull&o IC'-C'l"I 
. .., '7111 

DISOU.G& c=Marna.a. -

o .... -u ...... _ ~lifi I 
C:TCJllllCll&,,,_C,..,, I 100 Out Aftercooler 
CJc.-c:.,,.»1-n&a.w9 1.22 -
QCD-aamrurr IZwl - ...... 

. 1 n 

Cl••• •cauma .... ...._ ~ ~ ~ Rl:n I 
QPCDPI-

i:J cst'tllaTa au-c. -=- ,,..,. -- ••awa 
Q l"OS.~C IOCAO lrTt I I 
CJ pa" "Pn--= sncmllll:'P"' I 
Qou-...ns- I 

i:J .... ----=- cu-c ... 
I I 

~•DJ:ZSS CIMT11G&.1 
Aftercooler Outlet Suction . llCTllat 0 .~ .... ,.... Ttl o·--·· ... - o-~ QAUTO 

0 MCrTtelO Ti.a~ fioll'liol fg 

0 ~ v~~T111t" ""°" Ttl 

o~ 
--... Q--=z 

on-c o-. .... "- •11Cu.4TC CD""'9. -· .... .. _ -· .... 
~ 

a....aai. 
. 

-

-
kl t"""""1 \ ~ ~I\.. ~ ( .J t= c...-r \ "'"' ... ~ 

~I I I I I 
/'.._ I I I I 
~ I I I -... '6ft I ........ ... cm•• oc~ I IN• I ...., 

I -IU,.. oc. 
XMa 

,_ , __ 
l°'"''U o•• I - --ifiJ --- ~ 

C!KTRJFUGJ.L COMl'RESSOR D.\T.\ SHEET 
DS• 
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CENTRIFUGAi. COMPRESSOR CAT A SHEET ; 

o -!l5!2- r:c-2.~ -
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CENTRIFUGAl. COMPRESSOR CAT A SHEET O-Cl5!2.- I~ -:2.G 
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0 1:1"1.G. llATllOGIK181 - •flw 
0 •&TllD ltl 011 IZI: O• MY0L4"T 0 5" act: lrl!CIUllrUll!NTS IPl!rT ' IMC>fl!Do 
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ELECTRIC MOTOR OJ.T1 SHEET 0-.25';2-1~-£6 
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""' Bechtel U•ft' Crvo. H? Plant 
Slt'C Breckinridg:e1 Kentus~ Cl•tvC• COii•• r.Pntrif111TRl r.n--

CP-30 P112elme Fugl !;;;om121 "'"~ 
-saa-wcz -.aco111•CD 

--•AC'TV••• GE or Equal -a.. - suu .. -
llGTC: Q 1..qm;AT'U •••O•-Tta• T'O eC ~al 8'1' "V•e>o ...... CJ 8'1' •••-...:nl•U 

--
llO'T'CI• OCSICIJI OATA I ,..,;:ezua.,. Ulllll'llllfT 

·~IC.HLI! ~ecrll'tCAna ..... o•~n Qso.....-" 0 ST&,,_ l•srT • o·-- o--.na.• ... o-~-........ 
0 Airco Q D.C:. DCTAT1allt 
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Qn-c QTC••·- li~ CIM c:J •CSST.-CS -n.. a OllOll 

O oou...arw""4 ~· s-t"'Cll:i. -niaa ... 
tl:l.SCT- SWCT'Cll • •-CA~ aft 0--=- o--. 
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ELECTRIC J40TOR 04 T 4 SHEET D-2S!l- l:C~26 
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.......... CTU•C• L:ir.. t'.IVI I vv t'.:"\ 1 . or r.gua1 •l!CUl•ID ~· 
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.t.e:CC.. TlllC lllOTO• a I.DAO au: MATCD VOi.Toi KC:. 

llGTOll/rtel.D -~ 1 llOTGll IM..,,T .... ....,., •l!IUJllCS. 

•OTATIOlll'&CmG C1'Ull'l.IMCI El'IO 

•0. o• IT ..... T. 11c• -· 

... ci.o OISC»••a& •DllTO• 0• .. 

•anD CllC~ATIOIO "ICl.DVOl.T.114& o.c. 
•&llST•-ca o• cactr•TTO• r11:u • zrc 

_ .. 
C&CITATIOM •llCl..:I •- • rui.i. 1.040 a •ATCD 11.#o 

DCJT•TtO• rrau ·- -a. ..... 
PCITATIO• rtCl.D CJ ••COSTAT CJ rllll&D aESGT°" •COO. 

SU-1.l&D •T 

•& .... ._ __ 
1

s1eeve L.U•a. 011 
1.Y•C On. •CC:Ut•CD: G-• ~-
TOT&~•••rT&11ar1.DAT 

UlllT -0 "I.CUT Ta 

llOTO• •OTO.. Cl so ... CJ P'..n' 

IGTOll •ua. a ...... Q P''-IT 
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Motor HP 

at 13,800 KV 

k-30 Pipeline Fuel .Compressor ~2,500 

Motor HP 

at 4.16 KV 

K-70 Nitrogen Compressor 4500 
K-20 Heavy Hydrocarbon Compressor 4000 
K-10 Inert Gas Compressor 500 
K-1 Reactivation Blower 700 
V-59 Refrigeration Unit 125 

at 480 Volts 

' K-70 Auxiliaries 15 .. 
K-30. · Auxiliaries 40 
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K-10 Auxiliaries 5 
P-58 Auxiliaries 10 
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PLANT 9 SOUR WATER TREATING 

1.0 INTRODUCTION 

The USS PHOSAM-w® Process is a development of United States Steel Corp., 
licensed by the USS Engineers and Consultants, Inc. The process removes 
free ammonia and acid gases from sour waters and separates them to 
recover a high quality anhydrous ammonia product. This is accomplished 
by selective absorption of ammonia from the H2S stripper overhead 
vapors into an ammonium phosphate solution. The ammonia-rich phosphate 
solution is stripped to produce aqueous ammonia and a lean ammon1um 
phosphate solution, which is recycled to ammonia absorption. The aqueous 
ammonia is refined by fractionation to pure, anhydrous ammonia. 

The terms 11 rich 11 and 11 lean 11 solution refer to the ammonia content of 
the ammonium phosphate solution used in the process. The solutions are 
characterized by their H3Po4 content and their molar ratio of NH3 
to H3Po4• The PHOSAM-w® Process typically employs a 25 to 35 wt% 
H P04 solution with mole ratios of 1.2 to 1.3 in lean solution and 
1.7 to 1.80 in rich solution. These concentrations and mole ratios are 
well below the values that could cause crystal formation at process 
temperatures. 

The solvent extraction process for Phenols Recovery-Stripped Sour Water 
Dephenolization is a process technology development of Jones and Laughlin 
Steel Corporation licensed by Chem-Pro Equipment Corp. The dephenoliza­
tion process recovers a salable product consisting of phenol and its 
homologs, cresols and xylenols. This is accomplished by means of liquid­
liquid extraction, in which the phenols are extracted from the stripped 
sour water feed with an organic solvent. The solvent is recovered by 
fractionation from the extracted phenols. 

1-1 
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PLANT 9 SOUR WATER TREATING 

2.0 PROCESS DESIGN 

2.1 Design Basis 

The unit capacity is 1,000 GPM of concentrated sour water feed from which 
approximately 193 TPSD of anhydrous ammonia and approximately 103 TPSD of 
phenols are recovered. Caustic is added to this feed to reduce the amount 
of ammonia 11fixed 11 as salts. This preliminary design also includes a 
sour steam feed from Gasification and Purification (Plant 12). The justi­
fication for incorporation of this steam fee~ will be reexamined in the 
next design phase. Feed compositions and quantities as specified for 
design to USS Engineers and Consultants, Inc., and Chem-Pro are specified 
in Table l. These data wili be updated as additional H-Coal~ pilot 
plant design data for H-Coal~ Primary Separation (Plant 4) become 
avail ab le. 

TABLE 1 

FEED STREAIVlS 

Concentrated Sour Steam 
Sour Water from 

from Pl ant 4 Pl ant 12 Total 
Com~onent lb/hr wt% lb/hr est. lb/hr 

NH3 (free) 16;161 3.24 trace 16,161 

H2S 27,086 5.44 trace 27,086 

C02 4, 791 0.96 4, 791 

HCN 3 3 

Phenolics 8,888 1.78 8,888 

Other Organics 8,888 l. 78 8,888 

Water 432,359 86.80 30,000 462,359 

Total 498, .177 100.00 30,000 528, 177 
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The following products are obtained from the unit: 

USS PHOSAM-W~ Process Dephenolization Process (J&L) 

Acid gas Phenols 

Anhydrous ammonia 

The predicted product compositions and quantities are shown in Tables 2 

and 4. Typical anhydrous ammonia specifications are presented in Table 3. 

The product recoveries of Plant 9 are: 

USS PHOSAM-W@) Process 

99.0% NH3 Recovery 

· Dephenolization Process (J&L) 

95% Phenol Recovery 
(minimum) 

Stripped water {200 ppm NH3 maximum) 

2.2 Process Description 

Sour water ls processed t irst in the PHOSAM-w® process·, f o 11owed by 

dephenolization. This processing sequence will be reviewed in the next 
phase. To guarantee a continuous supply of H2s Feed for the Sulfur 

Plant (Plant 10), two 100% PHOSAM-W units are ·specified and individual 
pieces of equipment are. spared as required for reliability. 

2.2.l Sour Water Stripping and Ammonia Recovery 

The stripping of ammonia and acid gases from concentrated sour water and 
the recovery of free ammonia from these acid gases by means of the 
PHOSAM-W@) process are presented on Flowsheet 9-D-B-l. The sour water 
feed is delivered to battery limits and preheated against H2S stripper 
bottoms in 9E-101, lean solution in 9E-102 and 50 psig steam in 9E-104 so 
that it is at or near its bubble point. The preheated feed enters the 

top of H2S Stripper (9C-101) where acid gases and free ammonia are 
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TABLE 2 

P~OOUCT STREAMS FOR PHOSAM PROCESS 

Component Acid Gas 

NH3 (free) <14 
(<l,000 ppmv) 

H2S 27 ,085 

C02 4,790 

HCN 3 

Phenolics 360 

Other Organics 726 

H20 ( l) 1, 212 

Total 34, 190 

H20 (2) 

Total 

Notes: (1) Without stripping steam 
(2) Condensed stripping steam 

lb/hr 
Anhydrous NH3 

16,007 

80 

16,087 

(3) Includes NaOH injected into 9C-105 

2-3 

Str1pped Water 

< 140 
(<200 ppm) 

2 

Trace 

8,528 

8, 162 

461,901(3) 

478,734 

252,580 

731,314 



TABLE 3 

ANHYDROUS AMMONIA SPECIFICATIONS 

Assay 

Color 

Water 

(Typical Analysis) 

99.50%'NH3 (min.) 

Colorless 

0.5% (max.) 

TABLE 4 

• 

PRODUCT STREAMS FOR DEPHENOLIZATION PROCESS 

Components 

Phenolics 

Other Organics 

:.>olvent 

Water 

Total 

lb/hr 
Phenolics (Tar Acids} 

8.401 

80 

. OG 

8,566 

2-4 

Extracted Water 

140. 

2 

127 

8,082 

0 

714,481 

722,841 

(200 ppm) 

(20 ppm). 



stripped from the water. The water, stripped to an ammonia content of 
less than 200 ppm, leaves the bottom of the H2S stripper and is c_ooled 
against sour water feed in H?S Stripper Feed/Bottom Exchanger (9E-101) • 

.... 
The stripped water is then sent to the dephenolization section of Plant 9 
for further cleanup. Boilup for the stripper is provided pr1mar1ly by 
direct injection of 50 psig steam. Flashing of bottoms water from Ammonia 

~ractionator (9C-106) into the H2S stripper provides supplemental boilup • 
.. 

The H~S stripper overhead vapor containing the stripped ammonia and acid 
~ . 

gases passes into NH3 Absorber (_9C-102) where it is contacted with 
recirculated ammonium phosphate solution. Vapors released from the rich 
solution in PHOSAM Contactor (9C-103), containing some ammonia and essen­
tially all of the· entrained acid gases, are recycled to the spray section 
of the absorber to recover the ammonia and purge the system of acid 
gases. About 75% of the ammonia is removed in the spray stage. The 
remaining vapor passes upward through trays where final scrubbing of 
ammonia from the vapors occurs by countercurrent contact with cooled, lean· 
a~monium phosphate solution returning to the top of the absorber from the 
regeneration section of the plant. The solution, together with the 
absorbed ammonia, drains from the bottom tray into the absorber sump. The 
vapor leaving the NH3 absorber contains approximately 6,000 ppmv 
ammonia. It flows to the Acid Gas Cooler (9E-103) where sufficient 
~ 

ammoniacal water is condensed to lower the ammonia content of the acid gas 
product to less than the spetified 1,000 ppmv. The gas then passes to the 
Claus-type Sulfur Plant (Plant 10). The condensed ammoniacal water is 
recycled back to the H2S stripper with the sour water feed. 

The net flow of the rich absorber solution is drawn off the discharge of 
the absorber circulation pump and heated against hot lean solution from 
the bottom of the PHOSAM-NH3 Stripper (9C-104) in the NH3 Absorber 
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Bottoms/Lean Solution Exchanger (9E-105). The heated rich solution is 
flashed in the PHOSAM Contactor (9C-103) to remove acid gases which are 
recycled to the NH 3 absorber. 

The rich solution. free of acid gases, is pumped from the PHOSAM con­
tactor and preheated in the upper section of PHOSAM-NH3 Stripper , 
Condenser (9E-107). The preheated rich solution flows to the 
PHOSAM-NH3 Stripper (9C-104), which operates at elevated pressure. 

The PHOSAM-NH3 stripper removes the absorbed ammonia and generates lean 
solution for recycle to the NH 3 absorber. Boilup in the stripper is 
provided b.Y, direct steam injection. The hot, lean solution leaving the 
stripper bottom is cooled in a series of three Heat Exchangers (9E-105, 
9E-102, 9E-106). In the first, 9E-105, the hot lean solution is exchanged 
against PHOSAM Contactor (9C-103) feed. In the second, 9E-102, the sour 
water feed is preheated as previously described. In the third, 9E-106, 
the lean solution is cooled with cooling water. The cooled lean solution 
then enters the top of the NH 3 absorber. 

The aqueous ammonia vapor (10 to 20 wt% ammonia) from the top of the 
P.HOSAM-NH3 Stripper (9C-104) passes through the two-section PHOSAM­
NH3 Stripper Condenser (9E-107). The vapor is cooled and partly 
condensed in the upper section by exchange against stripper feed. The 
remaining vapor is conden&ed and the total flow cooled. in the lower 
section with cooling water. The PHOSAM-NH3 stripper pressure is auto­
matically controlled by backflooding the bottom section of the 9E-107. 
The aqueous ammonia condensate flows by gravity to the PHOSAM Stripper 
Overhead Drum (9C-105). The condensed aqueous ammonia in 9C-105 is main­
tained at its boiling point by a wann vapor bypass. 
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Trace amounts of co2 and H2S in the fractionator feed tend to be 
trapped and collected in the ammonia fractionator. To prevent their 
buildup a small stream of sodium hydroxide (NaOH) is continuously metered 
into drum 9C-105 by the Caustic Metering Pump (9G-l08). The NaOH com­

bines chemically with the acid gases to form salts which leave with the 
bottoms stream from the ammonia fractionator. 

The aqueous ammonia is pumped from 9C-105 into the Ammonia Fractionator 
(9C-106) where it is fractionated into an overhead anhydrous ammonia 

product (at least 99.5% NH3) and a bottoms stre~m of water containing a 
small amount of ammonia. The alkaline, pressurized hot water from the 
bottom of the fractionator is flashed directly into the bottom of the 
H2S stripper to provide a portion of its boilup requirement. The 
Ammonia Fractionator Reboiler (9E-109) is heated with 600 psig steam and 
provides the necessary stripping vapor for fractionation of the arrnnonia 
and water. The overhead vapor is condensed in the Ammonia Fractionator 
Condenser (9E-108) with cooling water. The fractionator pressure is 
automatically controlled by backflooding the condenser. Part of the 
condensed overhead is returned to the top of the fractionator as reflux, 
with the remaining amount going to product storage. 

For the PHOSAM-w<V processing section, the use of direct stripping steam 
may be replaced by using indirect steam reboiled exchangers for the H2S 
stripping column and the PHOSAM-NH3 stripping column. This would 
reduce the quantity of stripped water to be further processed in the 
dephenolization section of Plant 9 and the wastewater treatment system of 
Sewers and Wastewater Treatment (Plant 34). A comparison of reboiled 
versus live steam stripping will be conducted when more complete sour 

water data are available from H-Coal~ pilot plant operations. 
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The sour steam entering Plant 9 is inconsistent with that shown leaving 
Gasification and Purification (Plant 12). This inconsistency will be 
corrected in the next design stage. The impact on capital and operating 
costs will be negligible. 

It is essential that an H2S-rich acid gas be supplied to the Claus type 
Sulfur Plant (Plant 10) at all times due to the quantity of so2 being 
supplied from the Wellman Lord process in Stack Gas Scrubbing (Plant 35). 
For this reason, the Phase Zero design and cost estimate include two 100% 
capacity PHOSAM-W~ process trains. The reliability and operability of 
one PHOSAM-W~ process train, versus two trains will be further analyzed 
in the next design phase. 

2.2.2 Dephenolization Section 

The removal of phenolics from the stripped sour water and their recovery 
are presented in Figure 1 (located in Section 5.1). The stripped sour 
water from the sour water stripping and ammonia recovery section of Plant 
9 is charged to the top of the extraction column where it is contacted 
countercurrently with the solvent. The raffinate (dephenolized water) 
from the extractor is fed to the solvent stripping column where solvent 
is removed from the dephenolized water by distillation. These bottoms 
are then pumped to Sewers and Wastewater Treatment (Plant 34) for further 
treatment. The overhead product from the solvent stripping column, after 
condensing, goes to the solvent column overhead drum where the water is 
separated and pumped back to the column. The solvent recovered here is 
ready for recirculation to the extractor. 

The extract from the top of the extractor flows to the solvent recovery 
column through a control valve which maintains a constant interface level 
between extract and liquor at the top of the extractor. 
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In the solvent recovery column, a separation is made between the solvent 
and extracted phenols. The overhead product, after condensing, goes to 

the solvent pumping tank and from there is pumped back to the extractor 
as recycle solvent. A side stream of the condensed overhead product is 
pumped back to the top of the solvent recovery column as reflux. The 
solvent recovery column bottoms are pumped to the phenols column in 
which, under vacuum, the solvent content of the crude tar acids is fur­
ther reduced to less than 1%. The overhead product is, after condensing, 
returned to the solvent recovery column with a side stream to the phenols 

column as reflux. The phenols are cooled and transferred to storage in 

Tankage (Plant 20). 
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2.3 Catalysts and Chemicals 

Chemicals Initial Inventory 

75 wt% Phosphoric Acid 68,800 lb 
(as 100%) 

Dephenolization Solvent 8,700 gal 

20 wt% Caustic Solution 38,400 lb 
(as 100%) 

2.4 Utility Balance 

Electricity, kW 

Condition 

Operating 

Steam, M lb/hr 

Consumption Rate 

28,200 lb/month 

2, 160 1 b/ day 

144,360 lb/day 

Consumed 

531 

psig 206,330 
15 o ps i g 19 , 2 oo 
50 ps ig 12J,Yb0 

Condensate Returned: 95,810 lb/hr 

Water, GPM 

Cooling Water Circulation: 19,835 
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THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

09 SOUR WATER TREATING 000000 

09C-tOt H2S STRIPPER 000000 

09C-20t H2S STRIPPER 000000 
NA 

09C-t02 NH3 ABSORBER 000000 

09C-202 NH3 ABSORBER 000000 
NA 

09C- t03 PHDSAM CONTACTOR 000000 

09C-203 PHDSAM CONTACTOR 000000 
NA 

09C- t04 PHDSAM-NH3 STRIPPER 000000 

09C-204 PHOSAM-NH3 STRIPPER 000000 
NA 

09C- t05 PHOSAM STRIPPER OVHD 000000 
ORUM 

09C-205 PHOSAM STRIPPER OVHD 000000 
ORUM NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEOUDICE NUMBE'R 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM OESltAIPTIDN 

09C- 106 AMMONIA FlaCTIONATOR 000000 

09C-206 AMMONIA FRI.CT I ONA TOR 000000 
NA 

09C- 107 · AMMONIA FR!CTIONATOR 000000 
REFLUX OAU~l NA 

09C-207 AMMONIA FR!CTIONATO~ 000000 
REFLUX DAU.• NA 

09C- 108 EXTRACTION COLUMN fEEO 000000 
SURGE ORUM 

09C-109A PHENOL EXTIU<:TION 000000 
COLUMN 

09C-109B PHENOL EXTR.ACTION 000000· 
COLUMN 

09C-109C PHENOL EXR.liCHON 000000 
COLUMN NA 

09C-1090 PHENOL EXR.ICTJON 000000 
COLUMN NA 

09C-t10 EXTRACT SUllliE TANK 000000 

Jr~-111 STRIPPING CDLUMN 000000 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

09C- 112 

09C- t 13 

09C-114 

09C- t t5 

09C-tt6 

09C-tt7 

09C-2t7 

09C-tt8 

09C- 119 

09C- '20 

090-00t 

ITEM DESCRIPTION 

OECANJER 

SOLVENT RECOVERY COLUMN 

SOLVENT RECOVERY COLUMN 
REFLUX DAUM 

PHENOL ·coLUMN 

PHENOL COLUMN REFLUX 
DAUM 

VAPOR/LIQUID SEPARATOR 

VAPOR/LIQUID SEPARATOR 

60 PSIG CONDENSATE TANK 

t50 PSIG CONDENSATE TANK 

VACUUM CONDENSATE TANK 

PHOSPHORIC ACID TANK 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

000000 

000000 

000000 

000000 

000000 

000000 
NA 

000000 
NA 

000000 
NA 

000000 
NA 

000000 
NA 

000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUEfl!CE NUMBER 

'PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM D~ORIPTION 

090-002 CAUSTIC ON< 000000 

09D- 103 SOLVENT TIN< 000000 

09E-101 H2S STRIP=EA FEED/BOHOM 000000 
EXCHANGER 

09E-20t H2S STRIP;:>.ER FEED/BOTTOM OOOOoo 
EXCHANGER NA 

09£- 102 H2S STRIPPER FEED/LEAN- 000000 
SOLUTION !:XCHANGEA 

09E-202 H2S STRIPPER FEED/LEAN- 000000 
SOLUTION e<CHANGER NA 

09E-103A ACID GAS a>OLER 000000 

09E- t03B ACID GAS a>OLER 000000 
NA 

09E-103C ACID GAS a>OLER 000000 
NA 

09E-103D ACID GAS CJOLER 000000 
NA 

19E-203A ACID GAS CJDLER oooonn 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY 5EQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

09E-203B ACID GAS COOLER 000000 
NA 

09E-203C ACID GAS COOLER 000000 
NA 

09E-203D ACID GAS COOLER 000000 
NA 

09E-t04 H2S STRIPPER FEEO 000000 
PREHEAT EXCHANGER 

09E-204 H2S STRIPPER FEED 000000 
PREHEAT EXCHANGER NA 

09E-105 NH3 ABSORBER BOTTOMS/ 000000 
LEAN-SOLUTION EXCHANGER 

09E-205 NH3 ABSORBER BOTTOMS/ 000000 
LEAN-SOLUTION EXCHANGER NA 

09E-106 LEAN-SOLUTION COOLER 000000 

09E-206 LEAN SOLUTION COOLER 000000 
NA 

09E- t07 PHOSAM-NH3 STRIPPER 000000 
CONDENSER 

09E-207 PHOSAM-NH3 STRIPPER 000000 
CONDENSER NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQU~NCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DE'iCAIPTION 

09E- !OBA AMMONIA FRACTJONA10R 000000 
CONDENSER 

09E-108B AMMONIA F•~CTIONATOR 000000 
CONDENSER 

09E-208A AMMONIA FU.CTIONAT,OR 000000 
CONDENSER NA 

09E-208B AMMONIA F•ACTIONATOR 000000 
CONDENSER NA 

09E- !09 AMMONIA F•ACTIONATOR 000000 
REBOIL ER 

09E-209 AMMONIA FtACTIONATOA 000000 
REBOILER NA 

09E- t 10 STRIPPING COLUMN oooocio 
CONDENSER 

09E- t llA STRIPPING C•OLUMN FEED/ 000000 
BOTTOMS EX. NA 

09E-111B STRIPPING C,OLUMN 000000 
FEED/BOTTOMS EX. NA 

09E-t1tC STRIPPING OOLUMN 000000 
FEED/BOTTOMS EX. NA 

19E-tttD STRIPPING COLUMN 000<"--
FEED/BOTTOMS EX. 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

09E- It tE STRIPPING COLUMN 000000 
FEED/BOTTOMS EX. NA 

09E-1 ttf STRIPPING COLUMN 000000 
FEED/BOTTOMS EX. NA 

09E-tt2 SOLVENT RECOVERY COLUMN 000000 
FEED/RECOVERED SOLVENT 

09E-113 SOLVENT RECOVERY COLUMN 000000 
CONDENSER 

09E- '14 SOLVENT RECOVERY COLUMN 000000 
REBOILER 

09E-tt5 PHENOL COLUMN CONDENSER 000000 

09E-116 PHENOL COLUMN REBOILER 000000 

09E-tt7 STRIPPING COLUMN 000000 
RE BOILER NA 

09E- 118 VACUUM CONDENSER 000000 
NA 

09E-1 t9 PHENOLS PRODUCT COOLER 000000 
NA 

090- tOIA H2S STRIPPER BOTTOMS 000000 
PUMP 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEOUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

HEN NUMBER ITEM CESCRIPTJON 

oaa- tote H2S STRIPPER BOHDMS 000000 
PUMP 

09G-20tA H2S STRIPPER BOTTOMS 000000 
PUMP NA 

09G-2018 H2S STRIPPER BOTTOMS 000000 
PUMP NA 

09G-t02A ABSORB El< OVHD CONDENSATE 000000 
PUMP 

09G-1028 ABSORB El< OVHD CONDENSATE 000000 
PUMP • 

09G-202A ABSORB El< DVHD CONDENSATE 000000 
PUMP NA 

09G-202B ABSORB El< DVHO COM>ENSATE 000000 
PUMP NA 

09G-t03A NH3 ABSCIBER BOTTOMS 000000 
PUMP 

09G- 1038 NH3 ABSCRBER BOTTOMS 000000 
PUMP 

09G-203A NH3 ABSCRBER BOTTOMS 000000 
PUMP NA 

09G-2038 NH3 ABSC·RBER BOTlOMS 000000 
PUMP 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

09G- t04A PHOSAM RICH-SOLUTION 000000 
PUMP 

09G- t04B PHOSAM RICH-SOLUTION 000000 
PUMP 

09G-204A PHOSAM RICH-SOLUTION 000000 
PUMP NA 

09G-204B PHOSAM RICH-SOLUTION 000000 
PUMP NA 

09G-t05A AMMONIA FRACTIONATOR 000000 
FEED PUMP 

09G-t05B AMMONIA FRACTIONATOR 000000 
FU:O PUMP 

09G-205A AMMONIA FRACTIONATOR 000000 
FEED PUMP NA 

09G-205B AMMONIA FRACTIONATOR 000000 
FEED PUMP NA 

09G- to6A AMMONIA FRACTIONATOR 000000 
REFLUX PUMP 

09G- t06B AMMONIA FRACTIONATOR 000000 
REFLUX PUMP 

09G-206A AMMONIA FRACTIONATOR 000000 
REFLUX PUMP NA 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

09G-206B 

09G-007 

09G-OOB 

09G-IOB 

09Gi-208 

09G~t09A 

09G-t09B 

09G- t tOA 

09G-110B 

09G- t toe 

·-1G- t 100 

ITEM DESCRIPTION 

AMMONIA FRA.CTJONATOR 
REFLUX PUMP 

PHOSPHORIC t.•:tO ADDITION 
PUMP 

CAUSTIC METUIING PUMP 

CAUSTIC METE~ING PUMP 

CAUSTIC METERING PUMP 

EXTRACTION COLUMN ~EEO 
PUMP 

EXTRACTION oCOLUMN FEED 
PUMP 

EXTRACTION ·aJLUMN 
BOTTOMS pur,:p 

EXTRACTION COLUMN 
BOTTOMS PUMP · 

EXTRACTION OOLUMN 
BOTTOMS PUNP 

EXTRACTION <lOLUMN 
BOTTOMS PU"P 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
RAJOR EQUIPMENT LIST-142~2 

000000 
NA 

000000 
NA 

000000 

000000 

000000 
NA 

000000 
NA 

000000 
NA 

000000 

000000 

000000 

000000 , 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

09G- t tOE EXTRACTION COLUMN 000000 
BOTTOMS PUMP NA 

09G-t t tA EXTRACT PUMP 000000 

09G-t I tB EXTRACT PUMP 000000 

09G- t t2A DECANTER RECOVERED 000000 
SOLVENT PUMP 

09G- tt2B PECANTER RECOVERED 000000 
SOLVENT PUMP 

09G- tt3A PE CANTER RECOVERED WATER 000000 
PUMP 

09G- tt3B DECANTER RECOVERED WATER 000000 
PUMP 

09G- t t4A STRIPPED WATER PUMP 000000 

09G-tt4B STRIPPED WATER PUMP 000000 

09G-tt5A SOLVENT RECOVERY COLUMN 000000 
REFLUX PUMP 

09G- tt5B SOLVENT RECOVERY COLUMN 000000 
REFLUX PUMP 



MAJOR EQUIPMENT LIST SORTED BY SEQUEN•::E NUMBER 
THE BRECKINRIDGE PROJEGT 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

09G-116A SOLVENT RECOVERY COLUMN 000000 
BOTTOMS PDCP 

09G- I 16B SOLVENT RECOVERY COLUMN 000000 
BOTTOMS P•P 

09G- tl7A PHENOL COUJMN REFLUX 000000 
PUMP 

09G- tt7B PHENOL COUJMN REFLUX 000000 
PUMP· 

09G- t 16A PHENOL COLUMN BOTTOMS 000000 
PUMP 

09G- t IBB PHENOL COUJMN BOTTOMS 000000 
PUMP 

09G- t 19A SOLVENT p..,.p 000000 

09G-119B SOLVENT P"'4P 000000 

09G-120A 50 PSIG CllNDENSATE 000000 
PUMP 

09G-120B 50 PSIG C91NDENSATE PUMP 000000 

09G-121A HiO PSIG a>WOENSAJE PUMP 000000 
I 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

09G-121B 

09H-101 

ITEM DESCRIPTION 

150 PSIG CONDENSATE 
PUMP 

VACUUM EDUCTOA 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MA.JOA EQUIPMENT LIST- 14222 

000000 
NA 

000000 
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4. l Data Sheets for Columns and Pressure Vessels 

9-0S-C-l: H2S Stripper (9C-101, 9C-201) 
NH3 Absorber (9C-102, 9C-202) 
Contactor (9C-103, 9C-203) 
PHOSAM Stripper (9C-104, 9C-204) 
OVHD Drum (9C-105, 9C-205) 
Ammonia Fractionator (9C~l06, 9C-206) 
Reflux Drum (9C-107, 9C-207) 

9-DS-C-2: Caustic (9D-002) 
Phosphoric Acid (9D-001) 

9-DS-C-017: Vapor/Liquid Separator; 
H2S Removal (9C-117, 9C-217) 

4-1 
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0 12h~ io J~e, . .-.-. ;=;;N · fhQ.S<L Za....-~ -·---· NO. JATE flE lflliiil N 

llJ ?He- BRcCK1N/€"10Ge- P.reoJe-cr 
Vl'9PO/'e /LIQUID Se?~R~TOR 
Hz. S -RC:-l'v10V'9l. 'JC-/17 J qc.-2/7 

CODE PS Me Sec~ Div.l-11 
SPEC. 14-2.22-CI 
OPER. PRESS. 2. 5" PSIG 
CONO. TEMP. 2.5c-J ~ 
DES. PRESS. SO PS/(:. 
CONO . TEMP. .30Q_ o,c-

SHELL & HOS i. - 57b- 70 
en SKIRT ~ '-3~ 
...I 

FORGING IA -/f2./-7l c a: PIPING l=J-10<4-~ .... ... STRUCTURAL c 
:I BOLTS 

C.A. Yfl..N 
PWHT No 
. X-RAY l5p(").,.- I JOINT EFF. S5% 

:I UT I MT I PT CV@ OF. c 
)( HARDNESS MAX. BHN ~ en WELD SAMPLING t; 

CODE POSITION J.loPI~ .... ... 
PRESS@TOP PSIG HYDRO 7S 

MK NO. SIZE RATING SERVICE 
I I ISO"" 
2. l 15n" en 
~ I !5n' > c 

M l ?l"I" l!~O- . ~ - .. ~ y 

z 
c 
:I 
all 
en .... 
...I 
N 
N 
= z 

LADDER & PTFM CLIPS REGO. >' NO 
PIPE SUPPORT CLIPS REQO. NO 
INSUL. SUPPORT CLIPS REGO. v NO 

INSUL. THICKNESS 2. IN. 
PAINTING 
VESSEL CAPACITY 2. 4 2. CU. FT. 

VESSEL I EMPTY 4-. 93 KIPS 
WEIGHT I TEST 20 KIPS 

CPf'-R.. VllT - ? .,., lo(.. 

REF. 
DWGS. 

NN q-_ 7iU HN++ 
DESIGN OWN. CHK. APPR. APPR. 

JOB NO • 14 2.2 2 
DRAWING NO. REV. 

q-PS-C"'.'0/7 0 



4.2 Data Sheets for Exchangers 

9-DS-E-01: H2S Stripper Feed/Bottoms Exchanger (9E-101, 9E-201) 

9-DS-E-02: 

9-DS-E-03; 

9-DS-E-04: 

9-DS-E-05: 

H2S Stripper Feed/Lean Solution Exchanger (9E-102, 
9E-202) . 

Acid Gas Cooler (9E-103 A, B, C, D, 9E-203, A, B, C, D) 

H2S Stripper Feed/Preheat Exchanger (9E-104, 9E-204) 

NH3 Absorber Bottoms/Lean Solution Exchanger (9E-105, 
9E-205) 

9·-as-E-06: Lean Solution Cooler (9E-106, 9E-206) 

9-DS-E-07: PHOSAM - NH 3 Stripper Condenser (9E-107, 9E-207) 

9-DS-E-08: NH3 Fractionator Condenser (9E-108 A, B, 9E-208 A, B ) 

9-DS-E-09: NH3 Fractionator Reboiler (9E-109, 9E-209) 

4-7 
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31 
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33 
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35 
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37 

38 

39 

40 

41 

42 
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47 
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so 
51 

52 

53 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND 
A S ,,.,- !- t> ·VJ) S'fN"":"HET1C. i:::-ueu Ir./(. EXCHANGER 

PROJECT LOCATION r.:;. 'EU.'fJRIDG,E. I l<t:.NTLIC~Y MANUFACTURER 

PLANT ~ '1 5c-u.• :~l~-!C: ti. Tp[,,_.-r 11·IC·1 EXCH. NO. 9 £ - I 0 I i z. 0 I REO.NO. 

SERVICE OF UNIT H'2. -< f>T!l.IPP:i;., f:t:.t.r;;/~OT•:,.·r-1.~ E."J<CH""-'~r,.{..- ITEM NO. 

SIZE TYPE BE.U IHORIZJVERTI CONNECTED IN I SERIES I PARALLEL 

SURF./UNIT IEFF/G.ROSSI 132.0 SHELLS/UNIT I SURF/SHELL lEFF/GROSSl r 3~0 
PF.RFORMANCE OF ONE UNIT . -

FLUID ALLOCATION SHELLSIDE TU BESIDE 

FLUID CIRCULATED .5TRJ pp£~ 1'l,f"lTTf"ll"1C. souK. l;J1tT€.k.. 

TOTAL FLUID ENTERING LB/HR 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I I I I 
NONCOND LB/HR, MW I I I I 
STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY, LIO. IVAP.1 --
THERM. COND .• LIQ. (VAP.1 

SPECIFIC HEAT, LIO. IVAP.1 . ·---·-
·-

TEMPERATURE 'F 

OPERATING PRESS. lPSIAl !PSIGI 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR: MTD !CORRI IWTDI 'F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SO. FT. 'F 

CONSTRUCTION 

SHELLSIOE TU BESIDE 

DESIGN/TEST PRESS. PSIG too I lsn I 
2. u IV II .S 

DESIGN TEMPERATURE 'F ~00 :Zst) 
FOP.. 

1/R. I/ 8 (_ EY~P,[. ~) 
.. q £ -10 I CORROSION ALLOWANCE IN 

CONNECTIONS INLET q c - Z.01 
SIZE OUTLET 

RATING 

TUBES NO. OD THK lMIN/AVGl LENGTH PITCH FLOW- <J A 0 0 
TUBE MATERIAL 30'-I s~ Tue.~s TUBE-TUBESHEET JOINT 

SHELL C..-', ID OD SHELL COVER UNTEG.l IREMOVl 

CHANNEUBONNET CHANNEL COVER 

TUBESHEET-STA TIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESl lNOl 

BAFFLES-CROSS TYPE % CUT IDIA/AREAl SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP lYESl INOl TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK !SRI AND PERCENT IRTI AS REQUIRED 

liJ 
~DATE! ORll't 'M. AW JOB NO. ORWG.NO. REV. 

~ > 6_ I w 
1t.;.;_~,2. 

OS-. a: 
4i1113/80 Issued for Phase Zero R·~- /i-JJ ..._,, 

'"w~ 0 
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10 

11 

12 

13 

14 

15 
111 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
Z7 

28 

29 

30 

:11 
32 

33 

34 

JS 

36 

'I1 

J8 

:19 

40 

41 

42 

43 

4' 

46 

46 

47 

48 

49 

50 

51 

52 

53 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO //~'-ANO -? 'I NTt-+ io.'Tl c::. FV=LS. ::r /'/ c. . EXCHANGER 
PROJECT 1.ocAT10N .f3e.ec K.JIV ~t D6~ Co .. """\./ MANUFACTURER 

PLANT Q c::;:;...,,o W.ttrc,J -rrl..'EAT"1.rf6 EXCF( NO. qe;:-102.. 2.02.,.REQ. NO. 

SERVICE 0".__UNIT LI • .$ 5-rtt..1'!> o= rL. P.?!"E"IL::"A,'I S:: lu-r," NV ;:'"le !-i. ITEM NO. 

SIZE 
.. 

T,Y!?E B!f() ... .HORIZ.IVERTJ CONNECTED IN I SERIES I PARALLEL 

SURF./UNIT ll!PP/GROSSI z. <;?Cl 0 SHELLS/UNIT I SURF/SHELL. IEFF/GROSSI zgoqe; 
PERFORMANCE OF ONE UNIT 

PL.UIO ALL.OCATION !lHELLSIOE TUBESIOE 

FL.UIO CIRCULATED C:.-1..) ~ 'N~-r•l"'l 7r=.t:J,rf SeJ~I,/~ ; 0 /'I/ 
TOTAL FL.UIO ENTERING L.B/HR 

IN OUT IN OUT 

1..1Qu10 

VAPOR LS/HR, MW I l I I 
NO NC ONO Ul/HR,MW I ! I I 
STEAM 

WATER 

IOl..1.111'.l VAllt:1e11i:;n1r.nNnFN:<>Fn 

GRAVITY, L.10. 

VISCOSITY, L.10. (VAP.l 

THERM. CONO., L.10. (VAP.l 

SPECIFIC H&AT. L.10. (VAP.) 

TEMPERATURE •F 

OPERATING PRESS. IPSIAI IPSIGI 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. CROP. ALLOW/CAl.C, PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR: MTO ICORRJ IWTOI •F 

TRANSFER RATE. SERVICE CLEAN BTU/HR. SQ. FT. •F 

CONSTRUCTION 

!lllll:LLOIOtl TU06CIQG 

DESIGN/TEST PRESS. PSIG 1-~0 I .30a I FOR Z. fJN,I-r<; 
DESIGN TEMPERATUR& 'F ...37.S- 4-i..S-
CORROSION AL.L.OWANCI! IN l/.A '/A. 9E-JO Z. 

t:ONNlOcTl(JNS INU'( g tr -2.0 z. 
SIZE OUTLET 

RATING 

TUOIESNO. OD TIIK IMIN/AVGI L.ENCTl1 PITCH Fl.OW- <I .0. 0 0 
Ttlii~MAfEA1.iu:"-3oLL .. ~~ t,;. i r.;; LO t:: D TUllE·TUBESHeET JOINT 

SHELL C.S. 10 00 SHEL.LCOVER llNTEG.l IREMOVI 

CHANNEUllilllfl!• .~O~ L <--!:t CHANNEL COVER 
TUBESHEET .sTATIONARY TUBESHEET FL.OATING 

FLOATING HEAO COVER IMPINGEMENT PLATE IYESI INOI 

BAFFLES-CROSS TYPE 'll. CUT (CIA/AREAi SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INOI TEMA CL.ASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL. OF WATER 

REMARKS: MARK ISRJ ANO PERCENT IRTJ AS REQUIRED .. 

lilJ 
A. DATE JOB NO. ORWG.NO. ""' > ~ "' 14~:'~. os. 

I a: 
~ 1113 180 IOw,A 0 Issued for Phase Zero f.~ l'-N \t~ 
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26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

48 

47 

48 

49 

so 
51 

52 

53 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO 
A5 1Jt../"!/' .5'i_NIH/iiTI c. ~CGL....> INC. EXCHANGER 

PROJECT LOCATION 1"?:,f,f.CJ:.l.VR /!·,-;,,;, ~ ~NTLJCK 'Y. -,of~ 1 8.l, p MANUFACTURER 

PLANT ~9 ~JL•/, 1 >•iJlT ":_- .,! 1(?£~l/!rl(, EXCH. NO. 9€.- IC'<,1' ~l" V REQ. NO. 

SERVICE OF UNIT AC.I!) CnA,!; .. ::001..fK. ITEM NO. 

SIZE TYPE Be};;(-- iHORIZJVERTI CONNECTED IN I SERIES 4- PARALLEL 

SURF./UNIT IEFF/GROSSl 20 710 SHELLS/UNIT 4 SURF/SHELL IEFF/GROSSl 5" I 77. S" 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIOE TU BESIDE 

FLUID CIRCULATED Coe 1.1"4~, \,..),,. .... :. I(_ /+C.1 D l-:A~ + .._J ll.TE:.1<' 

TOTAL FLUID ENTERING LB/HR 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I I I I 
NONCONO LS/HR, MW I I I I 
STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY. LIO. IVAP.I 

TH@RM. CONO .. LIO. IVAP.) 

SPECIFIC HEAT, LIO. IVAP.1 

TEMPERATURE "F 

OPERATING PRESS. IPSIAI IPSIGI 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR; MTO !CORRI IWTOl "F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SO. FT. "F 

CONSTRUCTION 

SHELLSIOE TUBESIOE 

DESIGN/TEST PRESS. PSIG /50 I !YO I 
; 

DESIGN TEMPERATURE "F 30-U ~ C"'O 
FOP. g VN:rTS 

CORROSION ALLOWANCE IN //~ //r? <;E-J03P,8,c., I> 
CONNECTIONS INLET ~ E - 'ZO 3 ~I BJ c I 0 
SIZE OUTLET 

RATING 

TUBES NO. 00 THK IMIN/AVGI LENGTH F'ITCH FLOW- <J .0. 0 0 
TUBE MATERIAL TulOES- T'ITAHIUM S.itAOE :l. TUSE-TUSESHEET JOINT 

SHELL('. c::..._ 10 OD SH!LLCOVER llNTEG.I IREMOVI 

CHANNEL 3 C4 L.B. CHANNEL COVER 
TUBESHEET .sTATIONARY TUSESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESI !NOi 

BAFFLES.CROSS TYPE % CUT !DIA/AREAi SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INCi TEMACLASS SPECS 

WEIGHT: EACH SHELL SUN OLE FULL OF WATER 

REMARKS: MARK !SRI ANO PERCENT !RTl AS REQUIRED 

-1f' VERT!C.Al.. f;J.Jet.t. J.-rup,f: WIT"~ r:1JCED IUB~ .SHr: i;r. I llNtT .,,,,,,-, .. VA'PC. J( I 
L.11llJ1!) SE.PA t?.:. ~,..,~ ~1\T ·z...u ·-r..u 8·E. ~ ID/i OLJT"LEI" 

ljJ ~ DATE JOB NO. ORWG.NO. REV. 
> ~ w 

14~.~ !' OS· a: A 1/1~ ~/80 ISSUED FOR PHASE ZERO f(.r.,, ~/.> 0 ;<N '1t" lo\ 

~-0S-E-D3 



2 
3 

4 

! 

6 
7 

8 

9 
10 

11 

12 

13 

14 

15 

111 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 
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33 

34 
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38 

l7 

38 

39 

40 

41 

42 

43 

44 

46 

46 

47 

48 

49 

50 
51 

52 

53 

S4 

HEAT EXCHANGER SPECI Fl CATION SHEET 

CUSTOMER AND 
1-t.S~l..,..TVP $'fNTl-I ~Tl C -v:L;. EXCHANGER 

PROJECT LOCATION f1...'2 ~C // / /',/ ~ J J"(? ~ Co., !<:.'/ MANUFACTURER 

PLANTO, ~cu .r.;1 W'4"T"r=/J_ Tl?F,:lnT(~XCH. NO. OJ.EE.- I 04, 204- REQ. NO. 

Sl!RVICl!Ol'UNIT!J,5 ST'~;t>P~12. ,:;l!:;.i::. :¥a..ei:+e.O..,. t"' 7.,,. 4 °''" r-.;:: r..... l~MNO. 

SIZt! ·T.'!:!!'i_ BE:. V tHORIZ/\IERT! CONNECTED IN I Sl!PHl!S I PARALLEL 

SURF./UNIT tEFF/GROSSl 1210 SHELLS/UNIT I SURF/SHELL (EFFIQROSSI (2.10 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION 3HELL31DE TUBl!SIOI! 

FLUID CIRCULATED ..!::..,, =-- ,..\~~M -""" v .. WATr=: t2.... 
TOTAL FLUID ENTERING LS/HR 

IN OUT IN OUT 

LIQUID 

VAPOR LS/HR.MW l I I I 
NONCONO LB/HR, MW I I I I 
STEAM 

WATER 

Ft llln VAPORIZED/CONDENSED 

GRAVITY, LIQ. 

VISCOSITY, LIO. (VAP.) 

THERM. COND •• LIQ. (VAP.l 

SPECIFIC HEAT. LIO. IVAP.1 

TEMPERATURE •F 

OPERATING PRESS. IPSIA) IPSIG) 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, ALLOWICALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR;MTO (CORRI IWTO) •F 

TRANSFER RATE. SERVICE CLEAN BTU/HR. SO. FT. •F 

CONSTRUCTION 

OllCLLDIDC TUDC310E 

DESIGN/TEST PRESS. PSIG -?.~ I '""o I FOR 2. vNZTS 
DESIGN TEMPERATURE •F ~~o ~00 5 c -10.q-
CORROSION ALLOWANCE IN YA 1/ !'. (5.,,CP'T. r .. ac~ 
CONNl!CTIONS INLET · ~ E. - zoq.. 
SIZE OUTLET 

RATING 

TUBiSNO, OD THK IMIN/AVC) LCNCTll PITCH FLOW- -0 A 0 0 
II.Jiii: MA'fl:fllAL ':!l"l-+o ~~ IUlll:i·lUllt:SHEET JOINT 

SHELL C. C:::.. 10 OD SHELL COVER ONTEG.l IREMOVI 

CHANN_EL ~OLIL.S\ CHANNEL COVER 
TUBESHEET ..sTATIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESI (NO! 

BAFFLES.CROSS TYPE % CUT !DIA/AREAi SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHEi.i. CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INCi TEMA CLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK (SRI ANO PERC&NT IRTI AS RliQUIREO 

Ii! 
/'.. DATE JOB NO. ORWG.NO. R1i 

> ~ ... 
14-222 OS· 

I CZ: 
A 1/13 iso ISSUED FOR PHASE ZERO R.(} ¥-N ;;wl' 0 ... "' 
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31 
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33 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO A.5"1..~ND .5 '/ tff }It;" T 'C- PVEt.-< J;VC.. EXCHANGER 
PROJECT LOCATION /!;~'t3C..1<. IN Rtt>Cr.E, k,; ,,.,..~}CL: 'I MANUFACTURER 

PLANT ~'i . .Sou..:. 1,.1,.1"£!'. T/;'f.~"T"/•'f(r, EXCH. NO. qc - 10 \ z.o~ REO. NO. 

SERVICE OF UNIT ,v;,, At!>.so.~~t:R: Bor:r.'1~ /l/EA•I S.;LN. c...rc.•-'11·::..e:.1~ ITEM NO. 

SIZE TYPE Bta.u IHORIZ/VERTl CONNECTED IN I SERIES I PARALLEL 
.. 

SURF./UNIT IEFF/GROSSl +.107J SHELLS/UNIT I SURF/SHELL IEFF/GROSSl 4107) 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE TU BESIDE 

FLUID CIRCULATED Aesc.>< :~P 1<. 1~0-rroM< I Cf\N c: .• !.(;,.. : (' -.j ~ 

TOTAL FLUID ENTERING LB/HR 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I I I I 
NONCONO LB/HR, MW I I I I 
STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY, LIO. IVAPJ 

THERM. CONO •• LIO. IVAP.) 

SPECIFIC HEAT. LIO. (VAPJ 

TEMPERATURE 'F 

OPERATING PRESS. IPSIAl IPSIGl 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP. ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR; MTO (CORRI IWTDl 'F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SQ. FT. 'F 

- CONSTRUCTION 

SHELLSIDE TUBESIOE .. 

DESIGN/TEST PRESS. PSIG /So I 3'fnl I FOP. Z r..n.JrtS 
DESIGN TEMPERATURE "F 31.) 4~S" 

I 

CORROSION ALLOWANCE IN v~ l/tt- (r"'~H'...-r:....) '3€ - 10~ 
CONNECTIONS INLET <jE -z.oS 
SIZE OUTLET 

RATING 

TUBES NO. OD THK IMIN/AVGl LENGTH PITCH FLOW- <J 60 0 
TUBE MATERIAL 3 0 ':+ .s~ w E: 1..D£ o ru .s E:.S TUBE·TUBESHEET JOINT 

SHELL 30 ~ls.{ c. ,_,., IJ ID OD SHELL COVER UNTEG.l CREMOVl 

CHANNEL. 3o4t. ~s CHANNEL COVER 
TUBESHEET-sTATIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE tYESl tNOl 

BAFFLES.CROSS TYPE % CUT I DIA/AREAi SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP tYESl tNOI TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK (SRI ANO PERCENT (RTI AS REQUIRED 

llJ 
L:::... DATE JOB NO. ORWG.NO. REV. 

> ..6. "' OS· a: A ll/l /80 ISSUED FOR PHASE ZERO ~.fl,. ..,,,..~ 111~;.;., 
.19J 'ti>"~ 0 

ltAC S,.S ,.OltM I 58 (8/7•1 
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28 
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28 
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31 
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33 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND H-~ l AN Q .;:. 'I/VT H ~ T I" . ,_.. v I:'-~ I /V' t:.. EXCHANGER 
PR0JECTL0CAT10Nms.c.i=-i/v.ie.'1 oo~ co.- <v. MANUFACTURER 

PLANTCf <"A,,, .WAT;::u -rit~tJrT,•l\Jr:.. ExcH.No. C>JE- 1 om 1,() (;, REQ. NO. 

SERVICE OF UNIT Li!AN ~ol~1 OAJ C::::-.,r;.'-~" ITEM NO. 

SIZE 
.. 

~Tit·! s~ . .v .HORIZIVERTI CONNECTED IN I SERies I PARALLEL 

SURFJUNIT IEFF/GROSSI IZ.10 SHELL.SJUNIT I SURF/SHELL IEFF/GROSSI IZIO 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE TU BESIDE 

FLUID CIRCULATED fll"'ll"'\I 1,.(f"- "..N A"'T;: iii:!... ,, 1-:::!:-"'>AI .Sa~ •.J~1 o~ 
TOTAL FLUID ENTERING LB/HR 

IN OUT IN OUT 

i.:1au10 

VAPOR LS/HR, MW I I I I 
NONCONO LB/HR. MW I I I I 
STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

~AAv1fv. LIO.. 
." ~-··- -· 

.VISCOSITY. LIO. IVAP.l 

THERM. CONO., LIO. IVAP.l 

SPECIFIC HEAT. LIO. IVAP.1 

TEMPERATURE •F 

OPERATING PRESS. IPSIAI IPSIGI 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR; MTO ICORRI tWTOI •F 

TRANSFER RATE. SERVICE CLEAN BTU/HR. SQ. FT. °F 

CONSTRUCTION 

SHELLSIDE TUBESIDE 

DESIGN/TEST PRESS. PSIG l_"'r 0 I ~~o~ I FOP. .z uNrTS 
DESIGN TEMPERATURE •F ~"?-'("' l.f..:i....._~ 
CORROSION ALLOWANCE IN •/:;. 11g ( Eitc.ii'T' "Tu.,,.i; -ae - 10' 
CONNECTIONS INl.ET gE -zo6 
SIZE OUTLET 

RATING 

TUBES NO. OD THK IMIN/AVGI LENGTH PITCH FLOW-~ a..0 0 
T11RF MATF.RlAI. ;jOt.+ ~ .. 5' 1.1€1 ... 1\Eta "'i"1.H~ t: .i T1.18i·T1JllliS'"'iiT JO!ll!T 

SHELL C. s;. 10 OD SHELL COVER tlNTEG.l IREMOVI 

CHANNEL 30LtL<>S CHANNEL COVER 
TUBESHEET-STATIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESI tNOI 

BAFFLES-CROSS TYPE '!Ii CUT !DIA/AREAi SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THI<.; SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODli REQUIREMENTS STAMP tYESI tNOI TEMA CLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK tSRI ANO PERCENT IRTI AS REQUIRED 

- -

llJ L".. DATE JOB NO. ORWG.NO. AE1' 
> 6. "' 1421.2. OS· cc 

.A 1/13 /80 ISSUED FOR PHASE ZERO R·r3. /t.N 
., 

~.," 0 ~,I' I 
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31 
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33 
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38 
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40 

41 

42 

43 

44 
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51 

52 

53 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO ~$.H LAN/) 5'fN7HGTIC F Ut:l-5 ..J.N(.• EXCHANGER 
PROJECTLOCATION Jb;l.£CK..//v/<l.//&-.E, K£NllJC.~V h.o'1 MANUFACTURER 

Pl.ANT~~ Soul< WATt;R IA!':."'!f'lNIA EXCH. NO. ct£ -10 7[-rcp ~c<.·) REQ. NO. 

sERv1cE oF uN1T PHoSAM- NH-a. !,//~ .. / pp,; R CON~~/'/!,~!<...~ · 1TEM NO. 

SIZE TYPE ae"4 VERT CONNECTED IN l SERIES I PARALLEL 

SURF./UNIT IEFF/GROSSI '3710 SHELLS/UNIT I SURF/SHELL IEFF/GROSSI <B 710 
PERFORMANCE OF ONE UNIT 

FLUID Al.LOCATION SHELLSIOE TUBESIOE 

FLUID CIRCULATED R. ICI+ .5()1 I.) ..,. , ()Al A.011a_ JJ.·>.i1.,.,,..t.J11> V11rPoR. 
TOTAL FLUID ENTERING LB/HR 

IN OUT IN OUT 

LIQUID -
VAPOR LB/HR, MW I I I I 
NONCONO LB/HR.MW I I I I 
STEAM 

WATER .. 

FLUID VAPORIZED/CONOENSEO 

GRAVITY, I.IQ. 

VISCOSITY, l.10. (VAP.I 

THERM. CONO., LIO. IVAP.1 

SPECIFIC HEAT, LIO. IVAP.1 

TEMPERATURE 'F 

OPERATING PRESS. IPSIAI IPSIGI 

NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, Al.LOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR; MTO !CORRI IWTOI 'F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SO. FT. 'F 
.. CONSTRUCTION 

·-- SHELLSIOE TUBESIOE I 

DESIGN/TEST PRESS. PSIG ;;,cro I ..30-0 I 
~ t.Jfl)ITS 

DESIGN TEMPERATURE 'F ~%}_~ '->,, ~ FOP. 

CORROSION ALLOWANCE IN Va CA I/~ CA(£xe,;PT'TueiE~l -:!E-107 
CONNECTIONS INLET tgE-207 
SIZE OUTLET 

RATING 

TUBES NO. 00 THK IMIN/AVGI LENGTH PITCH FLOW- <J ~ 0 0 
TUBE MATERIAL 30~ s ~ w' t-J>E; n IV G,t:'~ TUBE·TUBESHEET JOINT 

SHELL 304 L...H C::.<-,a..1 10 00 SHELL COVER llNTEG.I IREMOVI 

CHANNEL. 2,0uL~J CHANNEL COVER 
TUBESHEET-sTATIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT Pl.ATE IYESI INOI 

BAFFLES-CROSS TYPE % CUT (DIA/AREAi SPACING 

BAFFLES·l.ONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.; SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INOI TEMA Cl.ASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK ISRI ANO PERCENT IRTI AS REQUIRED 

'* VER. 1 ICAL '11'E.1...\... k Tu~E ( Ft•e.f) TU Bir 3H~E;.TJ. 

18 11 SfAC. f. t<. I~ t; Thi(. ~/'J S H£.J..t. .... <ec.-itOl\i ~ 

ljJ A. DATE JOB NO. ORWG.NO. REV. 
> 6.. "' /1/:1.~ ~ 

OS· a:: A 1/1 /80 ISSUED FOR PHASE ZERO ·~-~: J<N ....,._ IJ """ 0 
116C Sf'S f'OllM I H 1•17•1 Cf-DS-E-01 
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S<I 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND ASHL.A~Jf) C.'/ NIH e·ric_ F Wi.: i..~ rN(.., EXCHANGER 
PROJECT LOCATION ('?., I( S C K.1 N P... I t>C,, £ I( ~,.JIUC..I(..'{. MANUFACTURER 

PLANTj:<f .~:::<." ',./;:.-..,; t.:./A MMt)NIA EXCH. NO.~f:-/07 GOTTbM ~~,.)REQ. NO. 

SERVICE OF UNIT 'PHO<~,_;i-N/.f.,_ ~T"Q IP p E·.K. r.r."' nc r-l .s £..;:... ITEM'NO. 

SIZ! TY!'e • tHORIZ/VERTl CONNECTED IN SERies PARALLEL 

SURFJUNIT tEFF/GROSSI 35"~0 SHELL.S/UNIT SURF/SHELL tEFF/GROSSI 

PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELL.SIDE TU8ESIDE 

FLUID CIRCULATED COOLINl'A WATi=<" .4tl\JA--AMMflNIP,. l VIL..) 

TOTAL FLUID ENTERING 1.8/HR 

IN OUT IN OUT 

LIQUID 

VAPOR 1.8/HR, MW I I I I 
NONCONO 1.8/HR, MW I I I I 
STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIQ. 

VISCOSITY, LIO. tVAP.1 

THERM. CONO •• LIO. tVAP.1 

SPECIFIC HEAT, LIO. tVAP.I 

TEMPERATURE "F 

OPERATING PRESS. lPSIAI tPSIGl 

NO. PASSES/~HELL 

VELOCITY FT/SEC 

PRESS. CROP, ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED BTU/HR; MTD tCORRI tWTDl "F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SQ. FT. "F 

CONSTRUCTION 

SHELL.SI OE TUBESIDE 
-. -,·-- ... 

p1u c. r 1> } /•lo~~I DESIGN/TEST PRESS. PSIG 1.'>0 I ~ (11:) I 

DESIGN TEMP.ERAiURE •p .3., ... - 4!2,.~ .; ~ .. , 1·4>-£-117 
CORROSION ALLOWANCE IN I/fl CA- Vil CA(E"'6Pr ,...,,,~ = s) )i-J;,'f.'r I 
CONNECTIOlllS INl,ET 

SIZ& OUTLET 

RATING 

TUBES NO. OD THK lMIN/AVGl LliNGTH PITCH FLOW- <J 6 0 0 
!Ulle MA(ePUAL -'"4 S~ t.l~'-'D'O lj)B~~ TIJDG·TUDGGttliiiT ~OINT 

SHELL c.~. ID OD SHELL COVER tlNTEG.l tREMOVl 

CHANNEL 'l.r1 '"" L. ~ ..) CHANNEL COVER 
TIJBESHEET-STATIONARV TUBESHEET l'LOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE lYESI tNOI 

BAFFLES-CROSS TYPE % CUT !DIA/AREAi 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THIC.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP tYESI tNOI TeMA Cl.ASS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARI( !SRI ANO PERCENT tRTl AS REQUIRED 

""' 
V Et<. T'ICAt_ ~#€.l L AN!> -r-n p, E ( CUiS1~€ Pa.-:K~!:l FLO~'T"l Nt,, 

ljJ ~ DATE 
> .6 ... 
a: 

A 11/l t3/80 ISSUED FOR PHASE ZERO !IA If tJ ""'!' 

SPACING 

SPECS 

J.J~Ah) 

JOB NO. ORWG.NO. 

l\W 1' 14a_"J..;.. 
OS-

q-D~·t.; -0] 

5,.ti,;r ;1. or= 2. 

RE' 

0 I 
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30 

31 

32 

33 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO 
1-t ;J ;_,!/'( ') _,:p.,rrm:.-: 1c.. F1.:-.; :_ .;.. •f .:. , EXCHANGER 

PROJECT 1.0CATION .' ..._ _.·::.:~/N!·: ',:"°'.IJ,,;· ,(iZNTVC.k'.Y zog .4, P. MANUFACTURER 

Pl.ANT NH-.. FPAc.-r11JNA-rn/} ViN"r-rt.(£(" EXCH. NO. '9 IE. - I(')~ A, e, REC.NO. 

SERVICE OF UNIT ITEM NO. 
·-· 

SIZE TYPE BE v tHORIZ/l/ERTl CONNECTED IN I SERIES z PARA I.I.El. 

SURF./UNIT tEFF/GROSSl q >?~0-· SHEl.L.S/UNIT ' SURF/SHEi.i. tEFF/GROSSl 4 q3a 
PERFORMANCE OF ONE UNIT 

-Fl.UIO Al.l.OCATION SHEil.LSIOi TUBESIQI; 

Fl.UIO CIRCUl.ATEO 

TOTAi. Fl.UIO ENTERING 1.B/HR AMl"'IOl"IA Cooi..1 "'~ wA-r£.K. 
IN OUT IN OUT 

1.1au10 -
VAPOR 1.B/HR, MW I I I I 
NONCONO . 1.B/HR,MW I I I I 
STEAM 

WATER 

Fl.UIO VAPORIZED/CONDENSED 

GRAVITY. 1.10. 

VISCOSITY, 1.10. (VAP.J 

THERM. CONO., 1.10. tVAP.I 

SPECIFIC H~AT, 1.10. IVAP.J 

TEMPERATURE •F 

OPERATING PRESS. IPSIA) (PSIGI 

NO. PASSES/SHEi.i. 

VEl.OCITY FT/SEC 

PRESS. DROP, Al.1.0W/CAl.C. PSI I I 

FOUi.iNG RESISTANCE 

HEAT EXCHANGED BTU/HR; MTO !CORRI IWTOI •F 

TRANSFER RATE, SERVICE Cl.EAN BTU/HR. SQ. FT. •F 

CONSTRUCTION 

SHEi.i.SiDE TUBESIOE 

DESIGN/TEST PRESS. PSIG ~ l>'O I /S'J I 

DESIGN TEMPERATURE 'F 4 :J,~ 37S- F(}P.. 4- LJIVZ'TS 

CORROSION Al.1.0WANCE IN '/gr .a 1/ ~ I t"",;.·,.E f!' .... h g E. - 10g11, 13 
CONNECTIONS INl.ET :J e - za& lf1 .B 
SIZE CUTI.ET 

RATING 

TUBES NO. 00 THK (MIN/AVGI 1.ENGTH PITCH Fl.OW- <J 6 0 0 
TUBE MATERIAi. cs. TUBE·TUBESHEET JOINT 

SHEi.i. c !,. 10 00 SHEi.i. COVER tlNTEG.l tREMOVI 

CHANNEUBONNET CHANNEi. COVER 
TUBESHEET-STATIONARY TUBESHEET Fl.DATING 

Fl.DATING HEAD COVER IMPINGEMENT Pl.ATE tYESI tNOI 

BAFFLES.CROSS TY1'E % CUT IOIA/AREAl SPACING 

BAFFLES.I.ONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP (YESl tNOl TEMA Cl.ASS SPECS 

WEIGHT: EACH SHELi. BUNDLE FULL OF WATER 

REMARKS: MARK tSRI ANO PERCENT tRTl AS REOUIRl;O 
.. 

tjJ L::::.. DATE JOB NO. ORWG. NO. REV. 
> L::::.. w 

11/.2.:. :i OS· a: 
4). lll/l1 :1ao 11!.-~· i<tJ '"'w; °11\1111 ISStIBD FOR PHASE ZERO 0 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO A$H/..4ND S '/N'THETIC. FUt:;L.~ -;INC. EXCHANGER 
PROJECT LOCATION 10 I< £c1t1.·1 RI DCnE /<. ~.N f"U ("IL.'/ 

MANUFACTURER 

PLANT NJI..,. ~!?A C/ION,47'~/l.. i7;(~tl/t.ER. EXCH. NO. Cf t: -10'1 zoq REO.NO. 

SERVICE OF UNIT ITeM NO. 
···-· 

SIZE TYPE 8S'M (HORIZ/VERTI CONNECTeO IN I SERIES I PARALLEL ,....__ 
SURF./UNIT IEFF/GROSSI Z.5 30 SHELLS/UNIT I SURF/SHELL IEFF/GflOSSI 2..5.3 0 

PERFORMANCE OF ONE UNIT 

FLUIO ALLOCATION SHELLSIOE TUBESIOE 

FLUIO CIRCULATEO & or;~ (""r"J:"/.IM WA'T€x 'i=KLM'.T/O NAT~/!_ 
TOTAL FLUIO ENTERING LB/HR OOT'rOM~ 

IN OUT IN OUT 

LIQUIO 

VAPOR LB/HR, MW I I I I 
NONCOND LS/HR.MW I I I I 
GTCAM 

WATeR 

FLUI 0 VAPORIZEO/CONDENSEO 

GRAVITY, LIO. 

VISCOSITY, LIO. IVAP.1 

THERM. CONO .. LIO. IVAP.1 

SPECIFIC HEAT, LIO. IVAP.1 

TEMPERATURE •F 

OPERATING PRESS. IPSIAI IPSIGI 

NO. PASSES/SHELL 

Vl!LOCITY .FT/SEC 

PRESS. DROP, ALLOW/CALC. PSI I I 

FOULING RESISTANCE 

HEAT EXCHANGED STU/HR; MTO !CORRI IWTOI "F 

TRANSFER RATE. SERVICE CLEAN STU/HR. SO. FT. °F 

CONSTRUCTION. 

SHELLSIDE TUBESIOE 

Ol!SIGN/TEST PRESS. PSIG 7~() I :;i,ero I FOA. 2. UAJrrS. 
DESIGN TEMPERATURE •p !<&"O 1../2!:" q E - /O'j CORROSION ALLOWANCE IN I/a l;t;::{~'11GEPT "TV~i;~ 

CONNECTIONS INLET q s - zoq 
SIZi OUTLET 

RATING 

TUBES NO. 00 THK IMIN/AVGI LENGTH PITCH Ft.OW- <J 60 0 
TUBE MATERIAL 4..!>0~~ run5~ TU!li·Tl,llJiGHiliT JOINT 

SHELL C.$. 10 00 SHELL COVER llNTEG.l IREMOVI 

CHANNEL. t'_.f:.. CHANNEL COVER 
TUBESHEET-5TATIONARY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT.PLATE IYESI INOI 

BAFFLES.CROSS TYPE % CUT IOIA/AREAI SPACING 

BAFFLES·LONG SEAL TYPE TUBE SUPPORTS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INOI TeMA CL.ASS SPECS 

WEIGHT: EACH SHl!LL BUNDLE FULL OF WATeR 

REMARKS: MARK ISRI ANO PERCENT IRTI AS REQUIREO 

~ e:t1€t-l MID TU e.e. t.JtTH F-J.rf!..fi 1-1 1 @.t:: ~"4/;£..1 v'EJ<Tlr AL 'il+S:12.. MO~'/ Pio+ f\"1 

#JJ 
/'.,._ OATe JOB NO. ORWG.NO. RE- -

> ..6. I I ... 
14~:Hl OS· cc A 1 1 I 1 , I/Rn IR-'1~1 ~N ~I' "'" I TC::C::TTFTI FOR PHASi:'. ZERO 0 



4.3 Data Sheets for Pumps and Drivers 

9-DS~6-0l: H2S Stripper Bottoms Pump (9G-101 A, B, 96-201 A, B) 

9-DS-6-02: Absorber OVBD Condensate Pump (9G-102 A, B, 96-202 A, B) 

9-DS~6-03: NH3 Absorber Bottoms Pump (9G-103 A, B, 9G-203 A, B) 

9-DS-6-04: PHOSAM Rich Solution Pump (9G-104 A, B, 96-204 A, B) 

9-DS-G-05: Ammonia Fractionator (9G-105 A, B, 96-205 A, B) 

9-DS-6-06: NH3 Fractionator Reflux Pump (9G~l06 A, B, 9G-206 A, B) 

9-DS-G-07: Phosphoric Acid Addition Pump (9G-007) 

9~DS-G-08: Caustic Metering Pump (96-008, 96-108, 96-208) 

4-19 
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CENTRIFUGAL PUMP DATA SHEET 
UPIJCAllETO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 

NOTE: 0 INDICATES INFORMATION TO BE COMPUTED BY PURCHASER: 

C llY llWIUFACTUllER 

&i. 9&-101 ,d.6 
JOll NO. 14.a :;!.~ ITOINO. 9 Gz -10 I -4-} G 
PURCHASE ORDER NO·-----------­

RBIUISITIDll NO.-------------
INQUlllY NO·--------------
DAT1 IC /u,/ ;.; o RMSION ______ _ 

SITE ts ENT U C&T 
SERVICE H:~ 5cytPPt:K 130TTOM$ 'PUMP 
l'llOVIOED llY MTO llY ________ _ 

l'llOVIOED "------MTO av ________ _ 
PUMP Mfll·------------SIZE ANO TYPE _______ STAGES ___ SERIAL NO.·-------

·-

*"* OPERATING CONDITIONS. EACH PUMP ..;4* PERFORMANCE 

uiw101t:,S .Sr,uPp£R BorroHSU.S. GPM II PT. NOii. , , 00 RATED PROPOSAL CURVE NO. 
DISCH. PRESS.. PSIG Rl'M NPSMll IWATOI 

".f.NDll. MAX. SUCT. PRESS.. PSIG MAX. RATED £FF. 1114P llATEO 

SP. Gii. •" OIFf. PRESS .. PSI MAX 814P RA TEO IMP 

VAi. PllESS. • "· PSIA Dlff. HWI. FT MAX HEAD llATEO IMP 
VIS. II PT, Su ___ tp __ HPSlfA,.fT MIN. CONTINUOUS GPM 
CQllll/HOS. CAUS!D IY HYO. HP ROTATION IVIEWEO FROM c.Pi.G EliOi 

CONSTRUCTION SHOP TESTS 

NOmES SIZE RATING FACING LOCATION ONDN·WIT. PEllF. OWIT. PW. 

SUCTION ~NON-WIT. HYDllO OWIT. HTlllO 

DISQIAllGE 
ONPSH REQ'D. OWIT .... 

CASI-MOUNT: c CENTERLINE c FOOT c BRACKET c VUIT. ITYP£1 
QSHOP INSPECTIDI 

SPUT: C AXIAL CRAD: TYPE VOLUTE CSGL CDllL CDIFFUSER 
QOISMANT. l INSP. AfTEll TEST 

l'llESS: CMAX. ALLOW. PSIG "F: C HYDRO TEST PSI& 
QOTHER 

CONNECT: CVENT C DRAIN CGAGE 

llllPIUU 011.: CRATED CMAX. CTYn: 
MATERIALS 

MOUNT: C llETWUN IJIGS COVERHUNG C WWI. RG. OWl/CLRNC. Al't CASE/TRIM CLASSQ c. ~. ~~·~.:;(,, 
lfAlUllS. TYPI: CRAOIAL CTHllUST ~Q~S~ ;;"dC::~L..b5;;1~ 

LUU: c lllN& Oil c FlDDO COIL MIST CFLINGER CPR£SSURE C 
COUIUN8: CMF• CMOOEL 

DllVDI llAl.f MTD llY:. 0 PUMP MFll 0DRIV£RMFA 0PURCHASER 

PAClllll: C Mfll l TYPE CSIZE/NO. OF RINGS BASEPLATE: C 

MIDI. SEAL: CMflllMOOQ Al't CLASS. CODE VERTICAL PUMP• 

CMFllCOOE PIT 011 SUMP DEPTH() 

AUXILIARY PIPING Miil SUIMEll6ENCE REG'D. 0 

0 C.W. PIPI PUN 0 CU: 0 S.S.; 0 l1J81116; 0PIPE 
COLUWI PIH: CJFWllED CJTMlllDID 

0 TOTAL COOllN8 WAT£11 llEQ11, Gl'M 0 SIGHT F.l llEG'D 
UNE SHAF1': c OPEN c DIClOSID 

O'AC11118 COOUNG IN.IECTIDI REQ'O: CTDTAL Gl'M c l'SI .. 111161: CllOWl __ CUNI SMAIT--

()SUL RUSH PIPI PUN Oc.s. Os.s. OTIJBING 0 PIPE 
11118. LUil CWATER ODIL CGllUSE 

QlXTEllllAL SEAL RUSH R.UIO C&l'M c,,.a __ FLOAT l AGO OC.S. OS.S. OllZ 0-

OAUXIUAllY SW. PUN 0 C.S. 0 S.S. 0 TIJlllNG OPIPE 
FlOAT SWITtlf 0 

0 AUX. SW. QUENCM flUIO 
l'IJMP TltllUST. ll CUP __ . CDOWN-

TUADINf OftlVfA 
MOTOR DRIVER 

"' iJO RPM l!e·O * FRAME VOL TS/PllASE/CYCLES J..Lt,..,,/~l~O 

Mfll SWl1116S LUllE 

TYPI lllSUl fUULOADAWS 

DIC TBWlllSE.C LOCXEO llOTOll AMI'S AmOX. WT. PUMP l ws 
QVMS QVSS VtllT. TMllUST CAP .• LI. SERVICl fACTOll MOTDll ru1111111_ __ 

All STAMWlll 810 GDVEMS UNLESS OTHERWISE NOTm---.....-------------------------

~ ~~~t~~ EST IMAJlt.l~~,.J;..t 

JOB NO. DRAWING NO. REV. 

e! 
.. 

I 1¥10/ft> Ec:1•J.-. ;..L.2: fr;,._ ,.-.. ,,·cs.e () O..T'I ;;::·c_ Jr')t: i) e.l 
o.,..,, 

~~ 
14~~~ 'i-P~ ... :ry- :.)! 

() 1 ~1.:uiBc T<Su~!) r ,~ ~:.. I!/ A~, ;J4~) R·i~ 
0 I ,, 

DATE SHEET ' OF 
, 

NO. 
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CENTRIFUGAL PUMP DATA SHEET 
AIP\ICAIU TO: PlllJl'OSAL$ 0 PIJRCllASI 0 AS BUILT 0 
llOTI: 0 INlllCATU INfOllMATIQI TO 11 CllWlETUl BY PIJllCHASO: 

C IY MAIUfACTUllEll 

&. -1~--z.oz.. .W,6 
JQINQ/ll~P .:2. ITOUG. q(n - I 0 '1- "I c, 
l'l.lllCMASE OllQER NO.----------­

RBIUISITillllNG..-------------
llllUlllY NG.. _____________ _ 

llATI 10/!6/ .SO REVISIGll1-------

iu1 T:lg~C'<7N 1~' 1 DGi i: Pt<o:rec,r sm._""!'"' .. ts ....... & ... .-. ..... 1 .... -:-...,lX.."". -... ""-.T ...... _________ _ 
u•r PVC'-r-' ~ '1 . SIJIVJCI Ar,-.t,.~.t.:1-:.11 OVOH Cc~o1£.¥SA~ PvnP 

NQ. l'Ualn ~~MO. MOTilllS R~~T81 q(,,-1 o 'l.-AJ!. ""'VIDID IT TU"---------
' 4&-z.a4 Ao 

NO. TUllllllES RBl'D NCl - ' l'llOVllllD IY MTG 1Y---------
PUlllP Wll S1Z1 .&Mii T'fP! STAGES SERW. NO.._ _____ _ 

~* Ofl!RATING CONDITIONS. EACH PUMP ~ ~ P!RPORMANCI 

UQUIQ -'MO.l(ei.Og OVQH loND£H- U.S. GPM •PT. Nall (,),?£ RATel PllQPOSA&. CUllVE NO. 3,..,.i! 
DISCH. '11ESS.. PSIG RPM llPSMACWATUt 

PT. F. Nall MAIL SUCT. PllEss.. PSI& MAIL RATel Eff. IMP llATel 

SP. Gil• PT Dlff. PUSS.. l'SI MAX. W RATED IMP 

V.,. ~ • f'T. PSIA 111ff. nu.a. rT ~ ·-- MAIL HUG llATel ,,., 

VIS.•PT.S•-- -rl-NISHA,.A' Ml .. CONTINUOUS GN 
CQlll/EJIQS. CAUSED IY HYG. HP ROTATION CVIEWEQ FROM CPt.G Ollt 

CONSTRUCTION IHQfl Tl~ 

NCJmES Sill' RATIN8 FACIN8 lOCATIQN IONO•wiT. Kif. OWIT. PW. 
SUCTIQI IQIHUl-WIT. HYllllll OWIT. lfflll 

lllSCIWIGI 
ONPSM lltn O'MT .... 

CUI-MOUNT: C CIHTERUNI CJ FOOT CJ BllACIET CJ VOIT. 1""1 
.:,$MCIP IMSl'ECTlllll 

Sft.IT: C AXIAL CIAO: TYPE VDWTE CJSGL C 1181. CJ atffUSU 
ODISMAllT. l lllSP. AITU Tm 

l'lllSS: CMAX. AWIW. PSI& 'f: CHYCIJICITm 'SIG 
QaTllY 

CllJlllC1': 0 VBIT C OMlll C GAGE 
lllPILLD DIA: CRATED CMAIL CTYPI: 

MAT!RIALS 

MOWIT: CllJWUlt 8llGS COVEllHU• c WfM AG. 111.ul /ClJllC. Alt Wl/TllM Cl "IQ 
~mt: CIWllAL CTHMIST l?I L. L- C.O!;t S$j 

LUii: c·1111111 OIL C Fllllllf C m1 MIST CRIN&SI CPllUSUM C 

CIUU.-: 0111• CMOaa 

llllVll llAl.f MTU 8':. 01'1.1,., Mftl OllAIVEll Mfll 0PURCMASEI 
paaa.; C MRI l rm CSIZE/1111. at 111...a WDUTf:C 

MBll SU&; c Mfl • MOiia Alf cuss. CQlll VERTICAL PVMP• 

CMflcaaE "T 011 SUW OIPnl() 

AUJULIARY fllfllMIJ MUI. SU9MUGBCI RBnlO .. 
Oc.w."'" l'Ull 0 CU: 0 S.S.: 0 TUlllll; 0 Plf'I 

CDlU .. l'IPt: C RANCID C'l'llmADID 

CTUTA&.CDllWllWATll 1111111. GPM 0 SIGllT f.L llECl'I u. SIWT: c OPel c EIG.QllD 

~ ClllJWll 11,llCJIOll ISl'D: CTUTA&. GN cr.u 81181: CIGWl- CllmSMIT-

OSOL RUlll PIPI l'Ull 0 u. 0 .u. OTUiliil U"" IA ~I* QWATll ODIL CllllAll 

OEITIMM SUL RUSll flUll CGN CPSI-
FtDATUOO oc.s. Ou o.w ONM 

OAUlllUUr SUL l'Ull 0 C.S. 0 S.S. 0 TUlllll 0 Pl• ROAT swm:H 0 

QAUX. SUL llllSCH RWD PUWTllllUST. ll CUP- CDDWll-

MOTO" DRIVER 
TUA81NI ORIVEllll 

Hf' :Z.Q IU'll 1 a a ~ ~ fllAMl VDLTS/PMSll'C'ICUS ...J.t. ,, I 3 I <.... 0 .... l 
SfAlllMIS w• 

"" - 1UU. I.DAO MIPS -· 
SIC TEW 11111. C . LOCIED llDT1lll AMI'S Alf'!llll. vtr. l'UMP l USI 
OYllS ovss VBIT. tlfRUST C». LA. SOMC( f ACTilll MOTIJll TU•• 
All SfAllQAllD 110 GD'IEMS U11LES3 OTHERWISE NCITID.·-----------------------~ ~E £og. _E._STJM_A.TlrJU. oiJ,,.'i. 
~ - 0?€~A_j 11-JC::r '"])f+-F'A---0.MAV~ ll-tb:.~ Ffil'.mll\ _<-LC t;/..jf,.iJ~ 

-.JOS NO. OA.AwtNG NO. AIV. 

tiJJ I "·ft· /~J #e 1ssui: o ~()c ?1•~<..: o ,-::.T'f w."'""'~"""' r,J O.µ/I' ,._. .. 
6 lol'J:/k !r1UE() F.,v f~~ ~~~ ~ IU':, IJ 14:_;.:J.. 'l-D~-(., .. ~ < I ..,.,, 

SHEET I OF I NO. OATl 
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CENTRIFUGAL PUMP DATA SHEET 
UPUWLE TO: PROPOSALS 0 PURCHASl 0 AS BUILT 0 
NOTE: 0 INDICATES INFORMATION TO BE COMPl.ET£0 BY PURCHASER: 

CJ 1Y MANUFACTUllEll 

&~:_!.-2.0~f....~ 

JOI NO./~;:, :Z. ITEM NO. q 0- I 0 °3 .4 , G 
PUllCllASEOROEJINQ.. __________ _ 

REOUISITIOll NO.-----------­
lllGUlllY NO. 
~n 10~/1~6~/8~0=-----------

REVISION·-------

FOi BREOf./ N R ID (Ti c- pt<Oo:re c. r .$1Tf __ . ..,!<_f ... '..,t -.-r.,.u ... c.-...:.-.t..,.·-----------
UMT PLANr;t9 sE11V1CENH3 AF5a<.'.'~~ 2>orro14.S Pu~e 

NO. PUMPS II~ # ND. MOTORS REli'Oi! 'f' ITE~i+: LO 3: 1'~ PllOVIOED IY MTO BY--------
NO. TURBINES REQ'O N\i':".: t 

11 ~ ' l'tlOVIDED IY MTO IY--------
PUMI' MFI SIZE ANO TYl'f STAGES SERIAL NO. ______ _ 

~~ OPERATING CONDITIONS, EACH PUMP ~~ PeRFORMANCI 

uau11iN~ Ap,_~ol(-'~.t:x U.S. GPM 11 PT, NOR. Lt 2 0 0 RATED PROl'OSAl CURVE NO. 
~OTT OMS. 

DISQI. rRESS.. PSIG RPM NPSMll IWATEJll 

"· F. NOil MAX. ___ SUCT. PRESS.. PSIG MAX. RATED Eff. BHP RATED 
SP. Gil 11 n Olff. PRESS.. PSI MAX. 8111' RA TED IMP 
VAi. PRESS. 11 PT. PSIA Dlff. HEAD. FT MAX. HEAD RATED IMP 
VIS. 11 PT. S11 __ -r.l--NPSHA,.FT MIN. CONTINUOUS GPlll 
COM/EROS. CAUSED BY HYO. HP ROTATION !VIEWED FROM CPlG ENDI 

CONSTRUCTION SHOP TESTS 
-

NDmES SIZE RATING FACING LOCATION bNON·WIT. PW. 0WIT. PW. 

SUCTION ONON-WIT. HYDllO OWIT. HY111D 

DISCIWIGE 
ONPSH REQ'O. OWIT.lnl 

CASE·MOUNT: CJ CENTERLINE CJ FOOT CJ BRACKET CJ VEllT. 1·TYPEI 
QSllOP INSPECTION • 

SPUT: CJ AXIAL CJRAO: TYPE VOLUTE CJSGL CJDBl CJDIFFUSEJI 
QDISMANT. l INSP. AFTEll TEST 

PtlUS: CJMAll. ALLOW. PSIG 'F; CJ HYDRO TEST l'SIG 
QoTMEJI 

COIUIECT: CJ VENT c DRAIN c GAGE 
IW8.WIOIA: CRATED -- CMAX. CJmt: 

MATERIALS 

MDUIJ1': CJ 81TWlEN 8llGS CJOVERHUNG CJ WEAR RG. DIAM./Cl.RNC. Alt CASE/TRIM CLASS() 

· IEAlmU-T'tPI: CJllAOW. CTHllUST A t. '- ~Q~ .5.S 
LUii: CJ 111118 OIL CJ ROOD CJ Oil MIST CRINGER CPRESSURE CJ 

CllUl'UNI: . CJ MF• CJ MODEL 
OlllVEI HAlf MTD IY:, OP\1111' MFR ·OORIVER MFR OPURCHASER 

PACllU: CJ Mfll l TYPI CJSIZE/NO. OF RINGS BASEP\ATE: C 

MECH. SW: CJ MRI l MOOR AP! CLASS. CODE VERTICAL PUMPa 

CJMFICOOE PIT Dll SUMP OEPTM() 

AUXILIARY PIPING Miil SUIMEllGENCl REQ'O.CJ 

0 C.W. PIPI l'WI 0 CU; 0 S.S.; 0 TUBING; 0 PIPI 
COlUMN PIPI: CJ FWl6111 CJ TllMADED 

CJ TOTAi. COOi.iNG WATEll REQ11. GPM 0 SIGHT F.L llEG'D 
UNI SllAIT: CJ OPEN CJ EllClOSID 

QPACllNG alOUNG INJECTION REQ'D: CJ TOTAL GPM C]PSIB BllGS: CIOWl __ cuitl SMAFT __ 

()SW. FlUSll "" l'WI QC.$. ou OTUBING OPIPE 
IA&. LUU CJWATD COIL CJDllWI 

OEXTEllllAI. SW. RUSH R.UID CJGPM Cl'Sla __ FLOAT l llOD oc.s. os.s. OlllZ o .... 
OAUXIUAl'I SW. l'WI 0 U 0 S.S. 0 TUBING 0 PIPI 

FIOAT SWITCH CJ 

OAUX. SW. QUENCH FLUID 
'11MP TMRUST. ll CUP __ CJllOWll __ 

TURllNE OIUVEA 
MOTOR DRIVER 

NP I;). S- APM I q "'"' ~ fRAME VOLTS/PllASE/CYCLES JLJ~/3 U .. <:J 

MAI IEAlllllllS LUIE 

TW'I lllSlll. fUUL~AMl'S 

SIC TBo1P RISE. C LOCXED ROTOll AMI'S Amax. wr. PUMP • w• 
OYltS Qvss VEllT. THRUST CAI .. ll. SERVICE FACTOR MOTOll 

TUlllllll ___ 

1#1STAlllWID110 GOVEIWS UNLESS OTHERWISE NOTm.------------------------­
£_u5 E._ F4L _E_S'ltMA'TtAl61 c.>.JLY 

-c 2t' oi;;,s.c-r1/IJGr :Preii+ c.tNft\JA1 c..et~i-€ Fiieo(Y\ 1-1c1.:·NSok 

JO& NO. DRAWING NO. REV. i 

tilJ I /Z{ 1"{ ';0 Pc1S')1J£D HJl... N~<f: 0 r.:TY JJt:.1./i~t: ;) /)tJ '~vii' 11'6~ 
4:..:i..:z q. DJ·~- OJ I 1.i 

/) 10/-;.1(? ~l I~s l)fo i::o~,~- 3fA.,,""} !H~ -,, 
SHEET I OF I NO. DATE 
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CENTRIFUGAL PUMP DATA SHEET 
APPt.ICAIU TD: PllGPOWS 0 PUllQWE 0 AS BUILT 0 
llGTE: 0 INCllC&TU INfORMATIDll TO BE CDIUUTtD 8l PllllCHASU: 

JOI waJ i/:,~ ,:_, 
tAl1f&- Z.O<./ i'!-.6 

ITOUCI. 9 G, - IC' LI A-: ; ]. 
PllllCMASI OllDEJI NO.-----------­

REGUISITIOll NO.-------------lllllllft ND. _____________ _ 

C IY MUUIACTUllEI DATI /ref I-'.!. -' ·• -~ RlYISIGJI, _______ _ 

Riii -..sx £C16L.N 8 I prn E pt( 0 ;re; er SITl: __ ...c'<..._£"N......., ..... ..lol.i""' '""""'-Y"-----------
UllT Pl.._A"i--r- #'CT SUY!CI p1J.a.,;.A""I ~IG.U &ot.ur10N ?u!"'l.:. 

1111. MIPS ll~~HCL MOTilllS 11:.o:fil:1nrm: 'tg: }$¥ :·~MIV!Dm IY . MTD 8Y-------

NG. TUlllllllS ~ ' l'llGVIDID IY MTD 1Y---------
l'UW Mfl SIZI AMII nt'I STlGU SERIAL"'°-------

"** OP!RATING CONDITIONS. EACH .. UMP *~ P!RFORMANCI 

UQU10 i>HO.!dM Ric,. 501.urrgN U.~ GPM • "· NOil I I 00 llATED PllCll'OSAL CUllVE ND. 
DISCH. l'llESS.. ~8 RPM Ml'Sllll IWATDI 

"· F. NOi. MAX. SUCT. 1'11ESS.. PSIS MAX. .RATED Eff. lllP Uml 

SP. Gil•" Dlff. PtlESS.. PSI MAI. W RATED IMP 

VU. PlllSS. • "· PS1A Dlff. HWl. FT MAX. HUG RATED IMP 

VIS.•"· S. __ -- --17-HISHA,.FT Miil CONTINUOUS GPM 
CDllltl EllOS. CAUSED IY HYO. HP ROTATION (VIEWEG FROM CPlG Dllli 

CONSTRUCTION SHOP THTS · 

NGZZl£S sm UTING FACINS lDClTIOll IONOlf.WIT. l'Of. own.PW. 
SUCTION 0NCllf.WIT. HYlllD own. HYlllD 

. ·-· 
UNnll 11lll'Q. O'MT . .,. 

lllSCIWIGI 

CASI-MOUNT: C CINTEllUNI C FOOT C BRACXET C VEllT. ITYPEI 
_ SMDP lllSPKTllllt 

Sl'UT: C .UW. CllAO: TTP'E VOWTI OSGI. CDIL CDiffUSEll 
0DISMAllf. l lllSP. AfTtll TUT 

PllUS: OMAX.·AWIW. l'Sl8 'F; 0 HYOllO TUT l'Sll· 
Qcmla 

QllllllJ: 0 voa C lllWll ODMll 
IW8WI DIA.: CllAHD CMAX. CT'l'Pf: 

MAl'eAIA ... 

11111111': C llTWIEll 11111& CDVElllUlll C WOA Ill. OIAM/CUUC. u. ClSllTllM a MSC 
W.m'f: 011""' CTMllUST AL."'= 3'2~ .s~ 

Wll: CIHIDIL CRODD COILMIST CRIN&Ell CP'llESSUH C 
CllUPU• c Mfll CMllDR 

OllVll llMf MTD IY:. 0 PUMP Wll 0 OlllVEll Wtl 0 l'UllCIWlll 
,M:lfllll: 0 wt • ffH CSIZEllllCI. 41 lllllii IAllPUll!C 

1111£11. UM: 0 MAI l MOall .,. cuss. CDlll . VERTICAL P\IMN 
CMACODE PIT 011 SUMP OEPTMQ 

AUXIUAft¥ .. f P'fNQ Miii. SUIMlllll&a 1111111. n 

0 c. w. "" PUii o eu: o s.s.: oru..a: o"" CDLUM91 Pll't: C fUllllD O'TillUllD 

C TQTll caau.IWATBI IBl'll. GN 0 SIGllT U •8111 UNI SIWf: 0 OP9I 0 Ell:lllllD 

~ COGUlll l"'ECTim lllll'D: CTDTA&. 1iN Cl'Sll 11181: C-OUM SllAIT-

QSUl flUSll PIPI "All oc.s. ou oru ... o~ 118. LUii CWATll CllL ODMAll 

OEDllmM SU&. RUSll RUii CGPM 01'911_ flOAJ l 111111 OC.S. Ou 0111 0-

QAlllllllAIY SUL MM oc.s. os.s. OTUUI OPIPI A.OAT swnae o 
OAlll. SU&. auaai A.WO·- l'llWT1111JS1'. LI CUP __ CDGWll-

MOTOR DRIVER 
TURlllNI ORIVUt .. !:i QQ M'lll :Hool'\ ~ ·111111 VOLTS/PMAWC'ICUS 4i<oO I j 1'40 

I 
Mfl SUllJlll LUU 
T1" , .... RIULOAO~ 

SIC TEMl'IRl. I: UICllED llllTillll AMl'I Uf'llal. Wf. PUMP l MR 
OVlll ovss Val'. TllllUST ~. LI.. SUVICI PACTlll MOTOll ru-

All STAllWID 110 G1M111S WIUSS OTMEllWISI NOTtll.-------------------------
-~*~u5._f_f oil.. ES-r.tM A"T,..Me,. o JJCI ** oPE.<..ttrJ_l\J_6.__1),..\-_T~ IAl\JJt\Jf't;_/t~i..e F"r"-D•"' Ci C E'i\J'5.0~ 

JOll NO. DRAWING NO. REV. 

ti} I rz/1cfp t:·:::. 1s.c,u € F!1i. ·;._.~,_,;. C ,-;:,N. 'iZ.&:tH<:.EiJ 1;0 <.\.v~ \IMP 
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CENTRIFUGAL PUMP DATA SHEET 
AmlCAll.E TO: PROPOSALS 0 PURCHASE 0 AS BUil T 0 
llOTt: QINOICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

[] IY.IMNUFACTUllO 

&. -!&- 2v") r.":> 
Joa•'"" z. z... 2.. ITEM No. 9 <n- '" s- A, n. 
PllllCllASEOROERNO.----------­

REOUISITIOll NO.------------
INOUlllY NO. ____________ _ 

OATI lo/1;,/{V REYISIOM ______ _ 

FUii 8KeC:1<1 N K 1 S l1 E P ~ o rw c.r Sin, __ ~k' ... -c::,::,;..;' N-....r_..u;..;c.""J<..~Y...._ _________ _ 
UllT PLA~ *' SERVICE AM,..qC{/i ft'AC.TIOH,T91> 

llQ. PUMPS ller~NO. MOTORS REltD~IT~O. '1'7- 10-1J.i'PllOVIOED IY MTO BY---------

NO. TURllNES 11£0'0~ Ji-<..<>~ 1 
PllOVIDED IY MTO "---------

PUMP Mfll SIZE AND TYPE STAGES SEJllAL NO. ______ _ 

~~ OPERATING CONOITIONS, EACH PUMP ~*' PIRl'ORMANCI 

UQUIDt:l~ FUCilll11~0& Frn2 U.S. GPM at PT. NOil .,; 0 0 RATED PROPOSAL CURVE NG. 
OISQl. PRESS.. PSIS RPM NPSMll IWATElll 

"· f. NOil MAX. SUCT. PRESS...PSIG MAX. RATED Eff. BHP llATED 
SP. Gil• PT Olff. PRES$.. PSI MAX. BHP RA no IMP 

VU. PMSS. • "· PSIA Olff. HEAQ. FT MAX. HEAD RATED IMP 

VIS. at"· S•-- -CP--NPSHA,.FT MIN. CONTINUOUS GPM 
COIUl/EROS. CAUSED BY HYQ. HP ROTATION CVIEWED FROM CPl.G ENO! 

CONSTRUCTION SHOP TESTI 
.. 

NOmES SIZE RATING FACING lDCATION ~NON·WIT. P£11f. QWIT. PW. 

SUCTION µNON·WIT. HYDllO QWIT. HYIHIO 

DISCHAAGE 
QNl'SH RlCl'D. QWIT.11P81 

CASE-MOUNT: [] cuiTERUNE 0 FOOT 0 BRACXlT a VEllT. ITYPEI 
QSMOP INSPECTION 
QDISMANT. l INSP. Amil TEST 

SftJT: 0 AXIAL ORAD; TYPE VOLUTE OSGL ODii. ODIFFUSER 
QoTMEll 

l'tlESS: OMAX.AUDW. PSI& "F: 0 HYDRO TEST l'SIG 
CONNECT; 0 VENT 0 DRAIN 0 GAGE 

IMPIWJI DIA.: OllATED OMAX. OTYPE: 
MATUIALS 

MOUNT: 0 BETWUJll 8RGS 0DVERHUNG 0 WEAR. RG. OWl/CLRNC. All CASE/TRIM CUSSQ 

IWllllU-T1": ORAOW. 0THRUST A1..L 30!;t.S~ 

lUIE: 0 RIN& Oil 0 FLOOD ODIL MIST OFUNGER OPRESSUllE 0 
COUPUll8: 0 MF• OMODEl 
·- DlllVEll IW.f MTO IY:. 0 ,.,,., Mftl 0 ORIVER Mftl 0 PUllCllASEll 

l'ACllll8: 0 Mfll l TYPE OSIZE/NG. Of RIN&S WEPUTE:O 

MECH. SUL: a Mfll • MODa Alf CLASS. CODE VERTICAL PUMP• 

OMFllCDDE PIT 011 SUMP OEPTH() 

AUXILIARY PIPING Miil SUlllP&EllCl RED"ll 0 

0 c.w. "" l'Ull 0 CU: 0 S.S-; 0 TUBING; QPIPI CllLUMll Pll'I: 0 FWIGEll OTlllO&lm 

0 TOTAi. CODUN8 WATlll llElrD. GPM 0 SIGHT F.l llltl'D UNI SHAn: 0 01'81 0 DCDSlll 

0ACllN8 CODUNG INJECTION REQ"D: OTOTAL GPM a l'SI& 11185: OIOWl __ OUNE SMAfT __ 

QsUl A.USN PlPI l'Ull Oc.s. OS.S. OTUBING OPll'f IR6. lllll OWA TEii a on. a lllllASE 

OEXTEllllAl SW. R.USlt R.UID OGPM Ol'SIG __ R.DATl llOD Qc.s. Os.s. 01111 OllOll 

OAUXIUAllY SEAi. l'Ull 0 C.S. 0 S.S. 0 TUBING OPIPI 
FLOAT SWITCM 0 

QAUX. SW. QUBCJI FLUID 
l'UMl'THllUST. ll CUP __ ODOWll __ 

MOTOR DRIVER 
TURBINI DRIVER 

"' z £: RPM I it1 0 iC fRAME VOLTS/PMASE/CYCLES ~11 I.) I fl:lll 

MFll IWIN&S LUBE 
t I 

TYPE INSUL RJLl lOAll AMPS 
ENC TEWlllSf. C LOCKED ROTOR AMPS APPllOll WT. PUMP l WE 

QVMS QVSS VOIT. THllUST CU. ll. SERVICE FACTOll MOTOll TU---
All STAllOAllO 110 GDYDllS UllUSS OTHERWISE NOTm . ..,.... _ _,....--,.-----------------------
~ use. -=~~ e~~11.J6' olJl.'f · 

JOI NO. DRAWING NO. REV. 

IJJ I 17../to/"i> k..€/"-,SU€ fol<. h"/KE D QT·i. if.•JKE Oil l.J,,'p ~" ~-[)!.-b.-; c I {) 1c/,1 l~o fHvC') ~t l f1~_Zt~ R·f>. 
0 J4:1..'9.~ ":'! 
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CENTRIFUGAL PUMP DATA SHEET 
UPUCAIU TO: PROPOSALS 0 PUllCMASI 0 AS BWLT 0 
llOTf: 0 INlllCATU lllfORMATIOll m IE CllMIUTED llY PIJRQIASElt 

C IY MAIUfACTUllD 

*"~ OP''l!RATING CONDITION•. EACH P'UMP 

UDWDC!::'.:!!3 r:~c. T"'IONl!t'T"r:J. /.I. 
'"'-~i:-·i.11>' 

U.S. GPM 111'1'. NOii. a.JO"O MUD 
DISCH. PllESS.. PSI& 

l'T. F. llOI. MAX. suer. PllESS.. PSIS MAil .RATED 
SP. Gl.111'1' mFF. l'flESS.. rsi 

YU. l'llESS. 11 ff. PSIA OlfF. HEAil. FT 

VIS. II"· s.. ____ -"--IWSMA,.FT 
Clllll/EllOS. CAUSED IY HYG. HP 

CONSTRUCTION 

llCIZZUS SIZE RATING FAClllG 

SUCTlllll 

llSCIWIGI 

CAR-MCllOO': C WITlRUllE Cl FQQT C BllACXIT Cl YlRT. ITYPQ 

SPUT: C AIW. CMG: TYPE vawu CSGL CDll CDIFRISEI 

ma: ClMAll AUDW. PSI& 'f; C HYDllO TEST 

CllllllC1': C VENT CDIWll CGA&E 
IWB1DDIA.: CJllATO OMAX. 

IMl*T: C IETWUll llllGS COVERMUllll 0 WUll llG. DWil/Cll& 
llAmlllll-Tm: c~ ·CTHllUIT 

Wll: C 1111111 Oil C RODD can. MIS1' CR1116lll amssulli Cl 

caue.a CMfl CMOoa 
DllVEI HAU MTD IT:, 0 PUMP Mfll 0 DlllVSI ..,. 0 l'UllCllASEI 

l'ACllM: c Mfl •rm CSIWNG. OF 11111111 
11&:11. SUL: CMflllMODR "' Ct.ASS. CODI 

C~COlll 

AUXIUA"V "PJNCI 

0 c.w. "" l'lAll 0 at 0 s.s.; OTUllllll: 0 "" 
c TDTAL Caaulll wam 11eni &PM 0 SIGHT Fl llBl'D 

~-1G, - 20u ;..c 
JOlllCl./4~-::·.,-:' JTOUO. Cf(,,-IObA,'3 
PUllCllASlOllDlRNO. ____________________ ~ 

UllUISITIOll llCl-------------------------

lllllUllY llCI.---------------------------llATI I c I/;;/£·~ .RMSIOll 

~7t- "'"O"MANCI 

l'llOPOSA&. CURVE NG. 
RN Hnlill IWATERt 
Eff . IHPllATED 
MAX. 11111' RATED IMP 

MAX. HUG RATED IMP 

MUI. CllllTINUDUS Giii 

ROTATION CVIEWlll FllQM CPlG EMU 

SHOP RSTS 

LOCATION iONOlloWIT. 1'£Jlf. QWIT. '81f. 

PllCJM.WIT. HYOllll OWIT. lfftlll 
ruWSH 11!1111. O'MT • ._ 
,-:,SHOP IMSPKTIDll 

QDISIWIT. l INSP. AfTtll TUT 

l'Slll 
QOTHEll 

CTYPI: 
MATl! .. IA&.a 

Alt Wl/TNM Ct.ASSQ 
c..~ C..:t.&:i:i: i::'.:20~ .s.~ 
:Z::M µ~L..L,.~~ 

WB'UTl:C 

VERTICAL ~MP• 

l'!T 011 SUW OEPTHQ 
..... SUIMUllNCI Rlll'1l c 
ClllUMll l'IPl: CRAllllD CnmAOID 

UJll SHAIT: C 01'91 C BCDSID 

oacaa CllllUllll IM.llCTIGll lllG'D: CTDTALGN CPSI" lll8S: CIOWl- CUllESIW1'-
UI. LUii CWATD Cat&. Ca.All QSUl. llUlll l'lPI l'lAll 0 c.a. 0 u. OTUllllG 0"" 

OEITElmM. SUL Flustl FlUIO CGPll CPSta_ ROAT l llOI OU OU QIU 0-

QAllllLIAIY SEAL l'Ull oc.s. os.s. oni- Ol'lPI A.OAT swn1:11 · C 

QAUX. SUl DllBCll A.WD PUMP TllllUST. LI CUP-- CDGWll--

runatNI DftlVUl 
MOTO" DRIVER 

HP !:t'.0 JIN ,~ ..... 4. ftwill YOLTS/PllASE/C'ICUS ~ I _;. I £. 0 .. llWllllU Wll ' I 

rm , .... RIU. lOAO AMPS - nMPlllSI. e LDCZED llll'TOll AWS UP1101 wr. P'IJllllP l WI 
ovn ovss varT. TlltlJST CAP. LI. SEIMCE FAC'tGt MOTOll TU-
4'I STMIWID 110 GGVSllS U.USS OTHEllWISE NOTED'---..,......,...---------------------------------------------* !.:l SE f:oL F ~TIA.\ il t.YC., O...Ja:/ 

JOI~· DRAWING NO. "IV. 

IJJ I r:./111/~ K.'!i I<;•.'./ E F~~ Pl-I~ 0 l'JT'I. R£ '" c-:r, I)/) 
0 
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/) rr;~~' f :1 .' ) ~rl.,, Gr:· Fo~ tfl)~ /_u,..d RI°!-· ~p 14 ').:; '~· 

I ' NO. OATE SHEET OF 



... 

;; .. 
i 
0 :s ; 
! 
i 

I 

JOI tl!IJ./4~ J{l :l ITOllCO. 9 (n - 00 7 
CENTRIFUGAL PUMP DATA SHEET r\JRCllASE ORDER NO. ___________ _ 

AIPl.ICAIU TD: PROPOSALS 0 PURCllASE 0 AS BUILT 0 REQUISITIOll NO.-------------
NOTI: 0 INDICATES INFORMATION TO BE COMPlETED BY PURCHASER: INDUIRY N0.--------------

0 IY IWIUFACTUll£JI llATI 1 C I 1' I H) RMSIOll1 ______ _ 

F°':-75/S £ C.I; I ct k 1J)&j IE PR ".>IF l:T SITE'--------------=,.---
UNIT f>ler '~ ~CJ suv1CE.P.1o(flfo>'rc. 4oD App1xtoN 'Pwl"IP 
NG. ruws mo_L._No. MOTORS Reto_L_1T£M NO. l'llCIVIOED IY MTO BY ________ _ 

NG. TURllNES RtQ'O T£M NO. PRDVIOED" MTO av ________ _ 
PUMP MFll Sill ANO TYf'f STAGES SERIAL NO. ______ _ 

OPERATING CONDITIONS. EACH PUMP PERFOltMANCI 

UQUIO PHos PHQ g IC 4G!p U.S. &PM et PT. NOR. 10 RATED PROPOSAL CURVE NO. 

DISCH. l'R£SS.. PSI& RPM NPSHR IWATERI 

"·'·NOR. MAX. SUCT. PRESS.. PSI& MAX. RATED £FF. BHP RATED 
SP. GR.11 PT OIFf. PRUS.. PSI MAX. BHP RATED IMP . 

VU. PRESS. M PT. PSIA OIFf. HEAD. FT MAX. HEAD RATED IMP 
VIS. 11 PT. S•-- _CP __ NPSllA,.FT MIN. CONTINUOUS GPM 
CORll/£ROS. CAUSED BY HYD. HP ROTATION tV1£W£0 FROM CPl.G DIDI 

CONSTRUCTION SHOP TESTS 

NOmES SIZ£ RATING FACING LOCATION bNDN-WIT. PW. OWIT. l'Uf. 

SUCTION UNllN-WIT. HYDRO QWIT. NY010 

lllSCIWl&E 
ONPSll REQ'O. QWIT ..... 

CASl·MDUllT: C CENTERUNE Cl FOOT C BRACKET C VERT. ITYP£1~ Me Ii! (n E p V ~{2.. T 1 c."' a.. 
OSllDP lllSPECTIDll 

SPUT: CAXIAL CRAO; TYPEVOLUTE CSGL ClOBL C]OIFFUSER C: liiN'rll.J >'"u "''-
QDISMMT. l INSP. Ami TEST 

l'RESS: Cl MAX. ALLOW. PSI& • F; Cl HYO RO TEST PSI& 
QOTMER 

COllNECT: Cl VEllT Cl DRAIN Cl GAGE 
llllftUER OIA.: ORATED ClMAX. OTYPI: 

MA ff RIALS 

lllOUllT: 0 IETWlEll BRGS ODVERHUN& Cl WEAR RG. DWl/CLRNC. API CASE/TRIM CLASS() 

llARl._TYPI: ClRAllW. OTHRUST AL.L.. ;:,u; $~ 

LUii: ORIN& OIL onooo ODIL MIST ClFllNGER ClPRESSURE Cl 
CDUPUllB: Cl MF• Cl MODEL 

DRIVER HAlF MTO IY:. 0 PUMP MFR 0 DRIVER MRI 0 PURCHASER 
f'ACllll: 0 MAI l Tm ClSIZE/NO. OF RINGS WEP\ATE:O 

MB:H. SW; 0 Mlll l MOOR API CUSS. CODE VERTICAL PUMP• 

0MFRCOO£ PIT OR SUMP O£PTH() 

AUXILIARY Pl~ING Mlk SUBMERGENCE R£0'D.0 

Oc.w. ""' "-'• 0 CU; 0 S.S.; 0 TUllllG; 0 PIPE COLUMll PIPE: o R..U1Gm o~m 
0TOTllCOOUN8WATER 11£G'U, GPM 0 SIGHT F.L llECl'O 

UNI SHAFT: 0 DPUI 0 BClOSID . 

QPACllNB COOUN& llU£CTIDN REQ'O: Cl TOTAL GPM Cl'SI& 
llBS; ClBOWl __ OLINE SHAFT __ 

()SUL FLUSH PIPE PUii Oc.s. Os.s. OTUllllG Ol'IPI 
IRS. LUii ClWATER COIL OORUSI 

OfXTlllllAL SUL FLUSH FLUID O&PM Ol'Sla __ RDATlllOO oc.s. bs.s. OIRZ OllOM 

OAUXILWl'f SUL PUii . 0 C.S. 0 S.S. 0 TUBlltG 0 PIPE FLOAT SWITCH_ 0 

OAUX. SUL QUDICH R.UIO 
PUMP TMllUST. LI CUP __ OOOWll--. 

MOTOR DRIVER 
TUlt91NI OIUVH 

HP 1-/~ 111'11 I 1 C Q *° FRAME VOLTS/l'MASE/CYtW 
Wit IW11116S LUii 
T'fPI llllUI. RIUUWIAWS 
EllC nMP lllSf. c UICIDI ROTOR AMPS Al'l'llOX. WT. PUMP l IASE 
ows ovss VEllT. TMRUST CU. LI. SEJIVICE FACTOI MOTOR TU----

Alt STMOAll0110 GOYEMSU!a.ESS OTHERWISE NOTm·-----------------------­
...il____U_<;.E~ ~Si™ _.\_'Tl"(... O Nl. 'Y 

JOI NO. OR.AWING NO. REV. 

" !? IO{~!j( C T :s,t.: ~- ') ~0~ ~ h•C Z.s:A.JJ /( '1 ··,·;; !Htl~ 
14~~~ tt~ !) s. c.,. ) 7 0 
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CENTRIFUGAL PUMP DATA SHEET 
All'UCAIU TO: l'tlOPOSAU 0 PllllCllASE 0 AS BUILT 0 
llCITE: 0 INlllCATU INfORMATIDJI TO 8l CDMl'lETtD BY PllllCHASU: 

C IY IWIUfACTUllO 

& 
JOI MG./ l{ (1 ".'.! " JTOUG. Ct '°.n - Oo8 /0?, 2 0 ~ 
l'IJllCHASIOROERNG.----------~ 

RlllUISITIOle NQ.,-------------
INllllllY NO..--------------
11An~-----Rl'llSIOll·-------

FU• BKC.C.t:, /IV ~.IU <it Cf e B aT<C.T sm._ _ _.L.,,<-..,E...,N .... --. .... ..,1 ... c. ... 1'".:.o.Y-----------
UMT ft..th\J1"' 9 . &; .. SEllV!Cf CA~Tt'- M;'"rp;p 11\/0 fuMf 
NG. l'UMPS RBrOM0NG. MOTOllS REll'D:A:ilrat NQ.9(a-10 8J z.o' I l'lllMOED" TO"---------

NG. TUlllUIO lltD'D TIM NG. (,) ! l'lllMGID IY TO"---------
STAGIS SEllW. NCI 

~~ O"t!RATING CONDITIONS, EACH PUMP .\,4 ~ Pt!RfORMANCI 

UllUIO U.S. 911111 .. PT. NOil O- 80 ~oJJli1t llATED PMIPOSM. CUAVE NG. 
' DISCH. l'lllS$.. PSIS RPM HrSM• tWATIM 

PT. F. llOll MAX. SUCT. PllESS.. PSIG MAIL JIATED EH. WllATED 
SP.Gll•'1 DIFF. PRESS.. JISI MAX. 11MP RATED IMP 

vu. mu• n. PS1A DIFF. HWl.FT MAX. KUO RATED IMP 

VIS.•'1. S• _tp __ HISHA,.fT MIN. CUNTINUOUS GN 
CGllll/lllOS. CAUSED IY lfVG."' ROTATION !VIEWED FROM CPl.G ENO! 

CONSTRUCTION IHO .. THTI 

NOZZl.ES Sill llATIN8 FACING LOtallOll IONON-WIT. ,pf. own. PW. 

SUCTIOll IQNCJll.WIT. HYGllCI own. tm1M 

DISCHAllGE 
ONPSM llBl'll. own .... 

CASE-MOUllT: 0 CIHTEJIUNI 0 FOOT 08RACXlT C VEllT. (TYl'lllUAfJ:i@.AM ~EI1i:81~fa 
.: SMOI' tll5"CTIO• 

SPUT: CAXW. CRAG; nn vawn OSGL oaa CDtFfUSOI 
(Mll.TCIN ;l.O'f) QOISIWIT. l lllSP. AFTEll TEST 

PRUS: . OMAI. AU.OW. PSI& ''; c HYDRO TUT PSll QOTltU 

caua:r: cvoo CDIWN CGA&E 
lllP8.LEI lllA: CRATED CMAI. CTYPI: 

MAT!RIALI 

IGllT: 0 ll1WQll U8S ODVEllMUNI 0 WUll llS. OWrl/CUUll:. U'I Wl/TMM Q MSC 
Wlllllls.T'IPI: CIWIW. CTMllUST 31 !z s .£ '"' L./ S.U ID ENZ> 2 

WIE: C Ill• DI&. 0 ROOD CmLMIST ORJN&U OPlllSSUllE C i-cr:1..c ~ °'DI~~ 14 {s:~ G-, !:] 

CllUPlllll: CMfll CMOoa 
OllVlll HAU MTD I\':. 0 ruMP Mfl OllAIVEAMM 0 llUllCllAWI ' ~~·.·1-, ..... ...--

PACIOlll: 0 Mflt l rm CSIZl/NG. OF lllNliS . WB'UTl:C 

MECll SUL: C Mii & MOOR Uf CUSS. CODI VERTICAi. PUM ... 

CMFllCDDE .. 
'" a• suw oEPTMO 

AUXIUAR'f' PIPING Miil SUIMOIWCE Rlll'ILO 

0 c.w. ""'l'WI 0 cu: 0 ~ QTIJlllll: 0"" CDlUMll PIPE: 0 fUllllEll CTMfAOm 

C TaTAL CllClllNI WATD 11ora. Gl'M 0 SIGMT f.I. •tcl'O 
UllE :$MIT: COPa cocaaa 

oaaa. CDllWll laall!llua lltll U: 0TDTAUPM lJ 1'119 Ull: l.Jllffl\- CUlll SMIT_ 

()SUL R.USll N'l l'WI Oc.s. Ou oru .. o~ 1111. LUii OwAm Ctltt. CllRUll 

OEllTEMM. SUL A.USM RIJID CGN CP911-
ROAT uaa oc..s. bu. 0111 OIM 

OAllllllAiY SUL l'WI Oc.s. OU QTUmNI QPIPI ROAT SWITCH C 

QAWL SUL OUUM:ll R.UID PUWT1111UST. ll 0111- CDDWll-
TURBINI DRIVER 

MOTOR DRIVER ' .. ~.., RPM l~~Q ~ flWIE VOLTS/l'MASE/C'ICUS ti.Ml-? lbn .... IWIHlliS wa • I 

"" lllSll. FULL lDAD A..s - TEW lllSI. C ux:xm llOTDll AMI'S AIPllOI. WT. l'UMP l IASI 
0'1111 ovss VOIT. TMllUST CU. LI. SUMCI FACTO• MOTii• TUllW 

. I I I C! II. fi}i• • 
' JOI NO. OR.AWING NO. "EV. 

~ I I L/i./~~ RtE1<<...t »I' F'.' ,._ 7'1-4 11<.C: 0 O'N. ?:cw C;; ;":. , .... o.,.,P "\\vtll 

/) 1o/:z.ri~v :Z:..> S :J ~ D r::- <. /JA,,... 7.~A.JJ !Z·!I. 
,., 14~=-~ c;-r.-:-:. I .,., ,, 
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I 7 I 5 4 

H ~~ 
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G G-2 

3 2 

~C- 101,C -'201 

9C· I02. ,C·202. 
~C- 10~.C.·'20~ 

'! C· 104 ,C·204 
!> C· IO~.C-'2°' 

~C· ICXo,C· 200 

9C·IO"l,C·207 
~- 11e 

EQljl PMENT UST 
Hi.~ ~TQ.IPPf:Q. 

t.JH • AB'!ORBE:.R 
A-!O~M CC»JTAC. TOi<. 
~t-Jl"l•°!>TiW~R. 
F\-IO~ ~TRJPPER OV'-10 DP.uM 
AMHOl-.l lA F~TIOJATOR 

AMHO._, lA FQACTIONATOR R.E F LUJI. OFWH 
'}O ~~ co-J OE:N~Ti:. -r.c..u t:. 

Pl-IO':>PHCRIC .0.C.10 it.t•.n:. 
CAUSTIC T~I( 

~G - IOl ,E ·l.OI . H1'°l ST~PPER FEE0/ 8oTT0"1S E)(.C~ER 
CitE · I02,e ·'2D2. ~1?~lRI~ Fe.EO/ L.EA1-15ciL1.lTI0..1 CJ(C..., 
~E. ·l O?l, E.:'20~ (A.6 .C.O) 6CIO G.6-S c.oot....s;:i; tr­
ge -1~.e-?04 4 , 5 SlillPPG< FEeQ ~eA.T e.>e.Clo-IANGECl. Qt 
9e · 1015.e.-1.0'; IJH• ~ ~EAN 5oluTlOl-J E,KCM 
'9E.·10<o,fi ·UXo Let.i..J ~LUTIOJ ~ 

~e.· 1 0"'1. E:.-207 P-10~ 1-JH• ~TRIPPe~ CC>..JOB.JSER 
<?e· 10&,e-ioe (A, a ) AMM O;.J IA. FRAC•IONAIOR. COl-.loeN5eQ 

E.· IO"!l , C.·20~ .6.MMOt..11 .... FQ.AC.TIOhlATO'l. Q.Ee.c>ILER 

%· CO'l ~O::.Pl-loR. IC.. AOOITION PUMP 
·lOlA,& G·lOIA,& I-I t.'!> '!ITRJPPER ~l01'1S ?uHP 

Gd0'2A.~ G-'2024.~ AS~ll.BE:R ~D CQ.JOEN~TE. PIJHP 
4'10~,& G,,·2'::r~.eo t-JI-(, Aes.c::::rle.i=R 80'JTOM5 ?..JMP 
G·l()4A,& G·2o4A..& A-to~ Q.~ SOLUTION PuHP 

9G-IO"J4.B~ tw-"IHO.JIA FQACTIQ..IA.ltQ FE.EC FlJHP 
· IO'DA.b G·'-Cro.6.~ At'!~' ~ ~O.""JOR RE.CLU IC. PUMP 

·1206..& '?O ~IGi CO!-l~"::ll:ir.TE:. P.JHP 
· 008 C.OHMOH ~Ai;z.E: (CAl.J'=>TIC- METeElt-JGi) 

Gt· 1oe G·a:::teCAU511C. ME.TE:.RINGi PUMP 
'!)G· 121 A. .~ 1-,C"" Go-JOE.N~TE: AJ...,PS 

NOTES 

F\..OT PLAI.../ .t:l-J c:::ie.t.. 
0.Jr:.R.0.LL ~ l "T'Eo ~ J 

1'-20 1-0' 
(;~!Cr,;z=A:l.E. 

·~· °'" D1 
D·1 
D1 
(>/ 

D 

~' 
Pl 

AIMlMe U'lllM.TIC fllCLS, *­
AIKl l.lllHT C .. M T, -. 

11..1..KHJITWlll'Hl•MT 
c:Hf'IU.nvt: AHH •H 
H.Df.f~IJ 

PLOT PLAN -PLANT 9 

SOJR WATER&AMMONIA 

14222 9E-A-2. 
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UTILITY SUPPLY ---FF. -A-f ~ -B- - - - - -
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PLANT 10 SULFUR PLANT 

1.0 INTRODUCTION 

Sulfur contaminants are scrubbed from various gas streams that utilize 
sour water stripping, amine treating, Selexol and Wellman-Lord pro­
cesses. Sulfur dioxide and hydrogen sulfide-bearing streams from these 
processes become the feed to the sulfur recovery plant. These feed 

streams include: 

• Acid gas from the Gas Plant·(Plant 7) 

• Ammonia free acid gas from Sour Water Treating 
(Plant 9) 

• Acid gas from Gasification and Purification 
(Plant 12) 

• Sulfur dioxide from Stack Gas Scrubbing (Plant 35) 

Approximately 95% of the sulfur in the feed streams is recovered as a 
saleable liquid product. The Sulfur Plant tail gas is incinerated in the 
boilers of Steam Generation and Boiler Feedwater Treating (Plant 31) and 
processed in Stack Gas Scrubbing (Plant 35) along with boiler fuel com­
bustion products. Approximately 90% of the contained sulfur in the tail 
gas is recov~red in Plant 35 and recycled to Plant 10. This recycling 
will increase the effective recovery of sulfur from Plant 10 acid gas 
feeds to approximately 99%. 

Classic "Claus" reaction data serve as the principal basis for the plant 
design. In the Claus reaction, hydrogen sulfide (H2S) and sulfur 
dioxide (S02) react in 2:1 molar ratio to form elemental sulfur and 

water vapor. The so2 in the feed to Plant 10 is insufficient to meet 
the 2:1 H2S to so2 overall reaction requirement and 12% of the H2S 
in the feed must be oxidized to so2 and water vapor to provide addi­
tional so2 needed to meet reaction requirements. Oxidation takes place 
in special furnaces equipped with supplemental fuel gas and waste heat 
boilers. 
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A split-flow configuration is used in which a portion of the feed to the 

Sulfur Plant (Plant 10) is routed around the combustion zone and later 
combined with the combustion products. Feed and air which are sent to 

the combustion zone are preheated to minimize the amount of bypassed 
.feed. This helps to achieve the desired flame temperature ·and also 
increases sulfur recovery. 

Since part of the plant feed bypasses the combustion zone, the products 
of combustion need not have a 2:1 H2S to so2 molar ratio. However, 
considerable uncatalyzed conversion of H2S and su2 to sulfur does 
occur in the furnace and downstream exchangers. Approximately 30% of the 

total sulfur produced in the plant is formed in this manner. This sulfur 
is condensed and separated from the process gas stream upstream from the 
catalytic reactors. 

Three successive catalytic reaction stages are provided for further con­
version of the remaining H2S and so2 to elemental sulfur. To provide 
high operating flexibility and ease of operation, steam reheaters are 
used to heat the feed to each catalytic converter bed. Sulfur condensers 
are provided downstream of each reaction stage for condensation and 
removal of sulfur product. 

The tail gas from the final reactor and condenser, containing about 5% of 
the sulfur in the plant feed, is sent to Steam Generation and Boiler 
Feedwater Treating (Plant 31) for incineration in the steam boilers .and 
further processing in Stac~ Gas Scrubbing (Plant 35). 

1-2 



u6
1s

aa
 s

sa
:>

oJ
.d

 



PLANT 10 SULFUR PLANT 

2.0 PROCESS DESIGN 

2. l Design Basis 

2. 1. l Plant Capacity (contained sulfur in the feed) LT/D 

Number of trains 

• Design 

• Op er at i ng 

Design capacity per train 

Total plant capacity 

• Design (3 trains) 
• Operating (2 trains) 

2. 1.2 Feed Compositions 

Stream . 
Component 

H2o (vapor) 

co 2 
H2S 

co 
cos 
H2 
Cl+ 
N2+Ar 
NH 3 
HCN 

so2 
Phenol ics 
Other organics 

Ac id Gas 
from. 

Plant 7 
mol/hr 

12 .08 

28. 74 

266. 13 

1.82 
5.02 

0.21 

---
Totals 314.00 

Total sulfur 
content, LT/D 91 

Ac id Gas 
from 

Plant 9 
mol/hr 

184.20 

121.75 
901.71 

0.73 

o. 12 

3.53 
8.29 

1,220.33 

310 
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3 
2 

332 

996 
664 

Ac id Gas 
from 

Pl ant 12 
mol/hr 

263.05 

1,475.95 
332. 16 

50.66 
2.75 

16.44 

o. 13 

0.23 

2,141.37 

115 

S02 
from 

Plant 35 
mol/hr 

39.35 

430.00 

469.35 

148 

Total 
Feed 
mol/hr 

498.68 

l,626.44 

1,500.00 
50.66 
2.75 

18.26 

5. 15 
0.44 
0.73 

o. 12 
430.00 

3.53 
8.29 

4, 145 .05 

664 



2. 1.3 Product Compositions 

Stream mo l/hr 
Component Tail Gas Liguid Sulfur 

H20 2, 106.41 

H2S 31. 13 

502 15.63 

s6 (vapor) 0.48 
s8 (vapor) l.39 
cos 3.78 

cs2 o. 71 
co 133.94 

co2 1,630.85 

N2 + Ar 1,393.98 

H2 59.48 

cl o. 11 

S (as s1 liquid) 2. 51 . 1,864.36 

Total 5,380.40 1,864.36 

Total sulfur 
content, LT/D 24 640 

2. 1.4 Typical Sulfur Industry Specifications 

• Sulfur: 99.5% minimum 

• Carbon: 0.2% maximum 

• Ash: 50 ppm maxim~;t1 
~ 

• Arsenic, Selenium, Tellurium: coimnercially free 

• H2S: 50 ppm maximum 

• S02: 50 ppm maximum 

• Color: Br i ght ye 11 ow 

2.1.5 Yields 

Minimum sulfur recovery is 95% before credit for tail gas processing. 
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2.2 Process Description 

Refer to Drawing 10-D-B-l for the following process description. 

To ensure high operating reliability three separate processing trains 
have been provided. Each train is designed to handle 50% of the total 

feed to the plant. In nonnal operation it is anticipated that all three 
trains will be in simultaneous operation at roughly 67% of each train's 
capacity. Since the flow scheme and design operating conditions are the 

same for each train, only a single train will be discussed. 

Acid gas feeds from Plants 7, 9, 12 and 35 enter the Sulfur Plant 
(Plant 10) through the separate Knockout Drums (lOC-001, lOC-002, lOC-003 
and lOC-004). These drums protect downstream processing equipment, such 
as reaction furnace refractory, from slugs of liquid which may be in the 
feeds. Any liquids collected in the drums are returned to the upstream 
plants from which they originated by the Knockout Drum Pumps (lOG-002, 
lOG-003, lOG-004 and lOG-005). 

The effluent gas from each knockout drum is equally divided and sent to 
the three trains. Effluent gas flow to two of the trains is on flow 
control. The flow to the third train is on pressure control to adjust 
for fluctuations in the feed. The acid gas feed streams are combined and 

preheated to approximately 4600F by the Feed Preheater (lOE-105) 

utilizing 600 psig steam. 

A portion of the Selexol acid gas from lOC-003 is not sent to the feed 
preheater but is combined under flow control with the so2 acid gas from 

lOC-004. This combined stream is the split-flow stream which bypasses 
the Reaction Furnace (lOF-101) and the Waste Heat Boiler (lOF-102). 
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The acid gas from the feed preheater is substoichi6metrically combusted 
by means of the Acid Gas Burner (lOF-103). The air requirement for this 
combustion is a function of the rates and compositions of the four acid 
gas feeds to the processing train. Flow signals from each of the feed 
streams are individually biased by laboratory stream composition data. 
The biased signals are combined in an electronic summing device which 

outputs the proper signal to the combustion air flow control valve. Air 
~ 

from the Claus Air Blower (lOK-101) is preheated, by exchange with 

600 psi~ steam, to approximately 460°F in the Air Preheater {10E~l06). 

Heated air from the air preheater is introduced under flow control into 
the acid gas burner. 

The acid gas burner fires directly into the refractory lined Reaction 
Furnace (lOF-101). Combustion temperature is approximately 2000°F. 
About 30% of the total sulfur produced in the plant is formed by reaction 
of combustion gases in the reaction furnace. Effluent from the reaction 
furnace is cooled to 650°F in the Waste Heat Boiler (lOF-102)_. Steam at 
600 psig is generated on the shellside of the waste heat boiler. 

The previously described split-flow acid gas stream is combined with the 
effluent from the waste heat boiler. The combined gases are cooled to 
375°F in the first tube pass of Condenser 1 (lOE-104). Steam at 50 psig 
is generated on the shellside of condenser 1. Most of the sulfur formed 
in the reaction furnace is condensed as the gas is cooled. Liquid sulfur 
and condenser exit gas are separated in the first pass exit chamber of 
the condenser. The sulfur is drained to Seal Pot 1 (100-101) through a 

steam jacketed drain leg. This drain leg is submerged to a depth of 
17-1/2 feet in the seal pot. The seal pot maintains a·liquid sulfur seal 
to prevent process gases from escaping through the sulfur drain leg. 
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The cooled gas from condenser l first pass flows to the tubeside of 
Reheat Exchanger l (lOE-101) where it is heated to 400°F by exchange with 
600 psig steam on temperature control. 

Heated gas from the reheat exchanger l enters the top of Converter l 
(lOC-101) and passes downflow through a fixed bed of alumina catalyst. 
H2S and so2 react in the catalyst bed and form approximately 52% of 
the total sulfur produced in the plant. Due to the exothermic nature of 
the reaction the converter outlet temperature reaches approximately 654°F. 

Converter l effluent is cooled to 375°F in the second tube pass of 
Condenser l (lOE-104). Condensed liquid sulfur is separated and then 
drained to Seal Pot 2 (100-102) in a manner similar to that described 
previously for sulfur from the first pass of condenser l. Separated gas 
from the second pass flows to the tubeside of Reheat Exchanger 2 
(lOE-102) where it is heated to 420°F by exchange with 600 psig steam on 
temperature control. 

Heated gas from reheat exchanger 2 enters the top of Converter 2 
(lOC-102) and passes downflow through a fixed bed of alumina catalyst. 
Since the H2s and so2 concentrations in the inlet gas are less than 
those in the gas to converter l, less reaction takes place and the exit 
gas temperature rises to only about 490°F. 

Effluent from converter 2 is cooled to 375°F in the first tube pass of 
Condenser 2 (lOE-107). Steam at 50 psig is generated on the shellside of 
condenser 2. Condensed liquid sulfur is separated and drained to Seal 
Pot 3 (100-103) in the same manner as described for sulfur from con­
denser l. Effluent gas from the first pass of condenser 2 flows to the 
tubeside of Reheat Exchanger 3 (lOE-103) where it is heated to 420°F by 
exchange with 600 psig steam on temperature control. 
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Heated gas from reheat exchanger 3 enters the top of Converter 3 
(lOC-103) and flows down through a fixed bed of alumina catalyst. The 

H S and so2 content of the gas to converter 3 is lower than that for 
either of the other two converters. This results in converter 3 having 

the lowest amount of reaction of the three converters. Temperature 
increase across converter 3 is only 12°F. 

Converter 3 exit gas is cooled to 320°F in the second tube pass of 

Condenser 2 (lOE-107). Condensed liquid sulfur is separated and drained 

to Seal Pot 4 (100-104). Effluent gas from the second pass is sent to 

the tubeside of the iai1 Gas Superheater (lOE-108) where it is heated to 
375°F by exchange with 600 psig steam on temperature control. The tail 
gas is heated to prevent the condensation of sulfur in th~ transfer line 
between Plant 10 and Steam Generation and Boiler Feedwater Treating 
(Plant 31) where it is incinerated in the steam boilers. 

An online analyzer-controller determines the H2S to S02 mole ratio in 
the heated tail gas. If the H2S to so2 r~tio is not 2:1, an adjust­

ment control signal is sent to the combustion air control valve which .. 
tr1ms the atr flow to tne AC1d ~as ~urner (IU~-IUJ) thus readjusting the 

combustion of H2S. Approximately 10% of the total combustion air flows 
through the trim control valve. 

Liquid sulfur from the four sulfur Seal Pots (100-101, 102, 103 and 104) 
flows by gravity to the Sulfur Pit (100-001) where it is combined with 
sulfur from the other two processing trains. The Sulfur Pump (lOG-001) 

transfers the product liquid sulfur to tank storage in Tankage (Plant 20). 
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2.3 Catalysts, Packings and Chemicals 

Rate or 
Catalysts 
m 
Activated Alumina, 
(3 years) 
Kaiser S-201, 
3 x 8 Mesh 

Packing 

Norton Denstone 57, 
(3 years) 
3/8 x 1/2 inch 

Chemicals (for startups only) 

Sulfur 

Caustic Soda 

(as 100%) 

Soda Ash 

· (as 100%) 

Initial Inventory 

504, 150 lb 

435,504 lb 

75,000 lb 

l, 100 lb 

l, 100 lb 
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2.4 Utility Balance 

Electricity, kW 

Condition 

Operating 

Steam, M 1 b/hr 

Level 

600 psig 
50 psig 

Water, GPM 

Consumed 

10 

Imported· 
Consumed Generated 

50,940 58, 120 
5,000 73,980 

Boiler Feedwater Consumed: 227 

Condensate Returned: 

(From steam tracing) 20,940 lb/hr 

) 

Fue 1, MM Btu/hr: 

Total Fired Duty 7. 35 (Startup only, per furn ace) 

( Ex~orted) 

'(7,180) 
(68,980) 

*Vnl11pc; nhnvP nrP for three..,tr;:i.i11 Sulfur Plant operation at desfgn 
production rates. 
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GAS K.O. DRUM 
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10•-0•1-T 

SO• 
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ACID QAS 
FROH PLANT 12 
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......... 
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"Pl 
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SELEXOL ACID 

GAS K .D. DRUM 
1 •-s••x 

10'-0"T-T 

lOC-002 

lOC-001 

NC 

1.43 5.55 
34.78 33.2'1 

5457 20301 

133.07 450.85 

14.37 60.87 
6.04 92.10 
0.11 
o. I 

0.12 
n.n.'ll 
0.01 
0.11 
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1.77 
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lOC-001 
DER ACID 9RS 
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3·-o·•x 1o•o•r-T 

120"F.. 2SA PSIA 

tC 
~-D"F,. 26.4 PSIA 

293'F 

9.75 2.14 8.59 
39.59 60.20 38-59 
41321 14128 36403 

166.08 146.31 
215.0Q 

1.37 "'° 
25.33 22.32 

737.9'1 650.14 
131.Sl 19.67 115.88 

0.11 0.10 
8.22 

1010.68 234.67 

TO 
PLANT 35 

TO 
PLANT ? 

.18 
36.59 

4818 

18.71 

0.17 

J.01 
97,93 
IS.SS 
0.01 
u.~ 

8.53 
29.21 
26441 

I· 

" 55.69 
896.56 

TO TRAIN 3 

S4 .. .. 

TD FLOM 
RODER 

TO FLOM 
RODER 

6l(L1'U 

Tl 16.04 
32.41 
5'7117 

271.98 

11.88 
Q.59 

44.65 
J53.B7 
514.94 
69&.BS 
'2.50 

0.51 
o. 79 

16.43 
28.SS 

lOE-105 lOF-103 
FEED PREHERTER ACID GAS BURNER 

2.13 MM 26.7S HH 

lOE-106 lOK-101 
AIR rROIC::nTER CLAUS AlR 

1 .38 HM BLONER 

:z&.74 28,42 
38.85 33.97 

107648 88603 

418.29 418.29 
215.DO 215.00 

13.08 13.06 
Q.59 0.59 
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804.01 804.0l 
650.49 650.49 
69&.99 ...... 
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b.P=l2.I PSI 
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35.08 
98003 
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~ ~.'14 

0.05 
3.19 
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"" ;;; .. 
"! 
N 
N 

..: 
:<, 
0 .. 

24.SS 
30.2'1 
8"980 

110.71 
55.38 .... 

0.35 
BS.97 

815.43 
958.06 
696.99 

29.74 
0.05 

lOF-101 
REACTION 
FURNACE 
8'-0"ll!X 

lOF-102 
HASTE HEAT 

BOILER 
28.04 HM 

lOC-101 

24 ·-o·r- ,_....,.~..,,..--...--., 

NO. 1 
CONVERTER 
12·-o·"x 

33'-0" T-T 

24.72 
30.55 
82960 

0.01 

"'"' 2.0~ 

2.11 4.55 

"'' 2'115.11 2699.53 2694.&2 

. 41o•F 
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110.31 
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9045 

U.:.!4 

D.68 
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·I 
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THE BRECKINRIDGE PROJECT 
MAdDR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

IOC-203 NO. 3 CONVERTER 000000 

tOC-303 NO. 3 CONVERTER 000000 

toC-004 RECYCLE ACID GAS K.O. 000000 
DAUM 

tOO-OOt SULFUR Pll 000000 

too- IOI NO. t SEAL POT 000000 

""\ 

t00-20t NO. t SEAL POT 000000 

t00-30t NO. t SEAL POT 000000 

t00-102 NO. 2 SEAL POT 000000 

t00-202 NO. 2 SEAL POT 000000 

t00-302 NO. 2 SEAL POT 000000 

too- to3 NO. 3 SEAL POT 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

·PHASE ZERO 
MAJOR EQUIPMENT llST·t4222 

ITEM NUMBER ITEM DESCRIPTION 

to SULFUR PLANT 000000 

1oc-001 OU ACID GAS K.O. ORUM 000000 

IOC- 101 NO. 1 CONVERTER 000000 

tOC-201 NO. t CONVERTER 000000 

tOC-301 NO. I CONVERTER 000000 

tOC-002 SWS ACID GAS K.O. DRUM ooooOo 

ioc-102 NO. 2 CONVERTE' 000000 

IOC-202 NO. 2 CONVERTER 000000 

10C-302 NO. 2 CONVERTER 000000 

IOC-003 SELEXOL ACID GAS K.O. 000000 
DRUM 

IOC· 103 NO. 3 CONVERTER 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION 

t00-203 ND. 3 SEAL POT 000000 

t00-303 NO. 3 SEAL POT 000000 

100-104 ND. 4 SEAL PGT 000000 

t00-204 NO. 4 SEAL POT 000000 

IOD-304 NO. 4 SEAl POT 000000 

toE- tot ND. t REHEAT EXCHANGER 000000 

toE-20t ND. t REHEAT EXCHANGER 000000 

IOE-30t NO. t REHEAT EXCHANGER 000000 

IOE-t02 NO. 2 REHEAT EXCHANGER 000000 

tOE-202 ND. 2 REHEAT EXCHANGER 000000 

IOE-302 NO. 2 REHEAT EXCHANGER 000000 



THE BR~CKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQ>JENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENf LIST-14222 

HEM NUMBER ITEM DESCRIPTION 

IOE-103 NO. 3 REHEAT EXCHANGER 000000 

IOE-203 NO. 3 REhEAT EXCHANGER 000000 

tOE-303 NO. 3 RE .. AT EXCHANGER 000000 

IOE-104 NO. t CONDENSER 000000 

tOE-204 NO. t CONDENSER 000000 

IOE-304 NO. 1 CONPENSER 000000 

tOE- 105 FEED PREHEATER 000000 

IOE-205 FEED PREHEoATER 000000 

lOE-305 FEED PREHEUER 000000 

IOE- 106 AIR PREHEArER 000000 

lOE-206 AIR PREHEA-ER 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTlON 

lOE-306 AIR PREHEAT ER 000000 

IOE- 107 NO. 2 CONDENSER 000000 

lOE-207 NO. 2 CONDENSER. 000000 

tOE-307 NO. 2 CONDENSER 000000 

10E-108. TAIL GAS SUPERHEATE'R 000000 

10E-208 TAIL GAS SUPERHEATER 000000 

lOE-308 TAIL GAS SUPERHEAT ER 000000 

10F-t01 REACTION FURNACE 

lOF-201 REACTION FURNACE 000000 

lOF-301 REACTION FURNACE 000000 

10F-102 Wt.STE HEAT BOILER 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQU:NCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

10F-202 WASTE HEr BOILER 000000 

tOF-302 WASTE HEAT. BOILER " 000000 

tOF- 103 ACID GAS E:URNER 000000 

tof-203 ACID. GAS 6URNER 000000 

tOF-303 ACID GAS BURNER 000000 

tOG-OOtA SULFUR PUll.P 000000 

IQG-OOIB SULFUR PUllP 000000 

100-002 DEA K.O.· PUMP 000000 

toG-003 sws K.O. PUMP 000000 

toG-004 SELEXOL K.D. PUMP 000000 

10G-005 RECYCLE K.D. PUMP 000000 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER ITEM DESCRIPTION 

10G-006 K.O. PUMP (COMMON SPARE) 

10K-001 AIR BLOWER SPARE 

toK-101 AIR BLOWER 

IOK-201 AIR BLOWER 

IOK-301 AIR BLOWER 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

000000 
NA 

000000 

000000 

000000 

000000 
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4. 1 Data Sheets for Columns and Pressure Vessels 

10-DS-C-Ol: DEA.Acid Gas K.O. Drum (lOC-001) 

10-DS-C-02: SWS Acid Gas K.O. Drum (lOC-002) 

10-DS-C-03: SELEXOL Acid Gas K.O. Drum (lOC-003) 

10-DS~C-04: Recycle Acid Gas K.O. Drum (lOC-004) 

10-DS-C-05: No. Converter (lOC-101, lOC-201, lOC-301) 

10-DS-C-06: No. 2 Converter (lOC-102, lOC-202, lOC-302) 

10-DS-C-07: No. 3 Converter (lOC-103, lOC-203, lOC-303) 

4-1 



I CODE A.S~.E..SE.C:iV\11 DI'/ I 'SD 
SPEC. 1422.2. - C.1 
OPER. ._!RESS. ___ I I PS I Gi -----· CONO. TEMP. 100 "F -··-
DES. PRESS. 50 pSIG 

CONO. TEMP .. 300°F 

.2'-0'
1
c1A." 4

11
rH1< ME.SI-I 

SHELL & HOS .;R- .:;/{...-70 

@ "' SKIRT />... -~6 ,, .PAtl. '{OP.IG r"(Pe 4?.l ~ 
FORGING A- I 6 I 

~/6 MIN TH~ 2!1 OR &QUAL.. ~E.CTI0"1Al < 

= PIPING A- 106 s 
el.LIP: J.4E:AC. T"'(P I .:TYPt:. PAC ANC TOP&• ... 
TOPS.. BTN\. I er.TM G~ll;lS1 AL.I.. iO SE !C STRUCTURAL 

-r- SUITAet.l.Y SLJPPOF?TE:O 
:I BOLTS 

~: TO BE. F?E.MOVAS.LE IN'Telt.1-.JAL 304 S S ME51-

i~i:l.U MAl'JWAY.. C.A. 3/16 

~L-- PWHT I NO 
X-RAY I <;;POT I JOINTEFF. JS57 

~1 t 
:::i 

I I c UT I I MT PT CV@ OF. 
)( HARDNESS MAX. BHN 

~'.>{'.ji ~~-
... -3/s" "' WELD SAMPLING I =-= "" ~'-o" 1.0. I "' CODE POSITION .Ko~l 'Z 11 ... 
"" HYDRO PRESS@TOP 7 rs PSIG 

I I I ,, I ,, I 
~i"'z WIDE.')( /z MK NO. SIZE RATING SERVICE --- -----"'-= <D" ·1 so-ii TH~ ANTI-CLIM& I I I lllll ~T GAS 

cp---'Tl -P-11'.lG. 2 l <O" ,, ~ 1,-,, !Tl ~~'T 
..., 

_L ....L--t -- - "' .3 I '2'' 300!f .. 
"'o > t..lt:'IU!r I I ...I < 

-~+ -· i-.: 
3: M l ~0·1 150 4- MAN•LJ..!io..'( 

WITH DISTRIBUTOR L.S.H._ - z 
•AJIC'""'1 le.2.~ DAVIT .......... < 

PEP- c-soai. ;o 
.J 

:I 

"" =r·AH._ _, 
i..; "' ... 

"\g -=o ~ 

e-1-
...!.L.L. - N 

N 

= I z 
""1..9 0 

I -· -~ 

LADDER & PTFM CLIPS REQD. NO 

~- PIPE SUPPORT CLIPS REQO. NO 
_1...._ :'9 INSUL SUPPORT CLIPS REQO. NO 

I 
'::lj INSUL THICKtllESS IN. --- --- - PAINTING \ I ..... cp ~/ VESSEL CAPACITY CU. FT. -- -

~-~ 
.,., VESSEL I EMPTY '3:3 KIPS __ .J. 

I 
,, 0 WEIGHT I TEST KIPS 

'3/1<0 I 

I ~ WIT.H \/ORTSX I 

BP-E.A "-E. P- PE.P- I C-.54S 
I 

-

I 
NOTE. : THIS ve.SSEL CA~ ea 
$Uf'PO~TED or-I (3) .o..t..•GLE LEGS. REF. 

I DWGS. 

··--·-0 11 1 1"1/Slf\ TC:C:TWn FffR l>H AC: .... 7t;'T)() NN R'"'"-1 ~:11ot_ )tN).lo 
~·· ·-

NO. DATE REVISIDlll DESIGN OWN. CHK. Al'PR. ;..ri'R. 

llJ 
JOB NO. 142'22 

T~ E. E:iP-E.CK.l "1 P-1 0 GE. PP-OJE;.C..T DRAWING NO. REV. 

0 C:.A AC:l 0 GAS ~.o. l:lRUt<l. 
(QC- 001 10-0S- C- OJ 0 



I CODE A.S.>-1.\;. -=..:...c.-r VIII CIV I I~<".' 

SPEC. I 4 ~ 2 2. - C l 

1
1 OPER. ~P~R.::;ES::::S.::.....r--~1...;l~-P..;.S~l~G---t 

3/ 8 Ml)...l Tr+~ CONO. TEMP. '2. I 4 "F ' ~= 1 E:w.J P ~ e.Al:l. ~0-e-s.-+-P""'R'""es~s-.-+--s""'o;;;...o,. ... P_&_1 er---- ··-
f T'1'F' TO? &- S.TWI . CONO. TEMP. ?> o o "F 

; 
--r .... 

l 

1-1-S-H._E .... LL_&..._HO~S.....;--:-S-A---S~I k~-~,-,.,--t 

"' SKIRT A. - 3 b c FORGING A- I BI 
! PIPING A - I 0 6 .t; 

~ STRUCTURAL ------~t :a BOLTS 

C.A. 

-----+ / 
z,Vz

11

w11:le; "i<. 
1
1{ - --.......___ 1 

TI+~ ANT\ ' 
Cl.IMa P-11-lG. -·-- - - -- ---

-r-1 y-_..,._l__L_ 
. I I 

~ 

WITH ~ISiP-tau-

iOR. pi:;~ I : '- ,... ,, 
C-SOC.. I -~ 1...::> 

8-~-I 

l 

I ~91 -- -~. 
1 -r 1..c:..~. 

1 
i I.I:). I 

3/8 
! -1 

!,.A.H. I 
=1.9r J.l...L..6 . 

-· (;-I . 

L. •. L. 
"rj 

. L. •• 6. . . -
:b'. 

- ---- -"--1.9' • - ------ . t-

~ 
W1Tl4 VORTC.')( 
e.P-C:A.Y- E:.R. 
PE:.-P- c. ·S4a. 

,l"'I /./ 
I 11 t _ _.-

1 
I 

}-----j I 
-1 

~ 

-0 

iill 
I 

====::;::======::;:===========----------I ' I 

l'IOTE. -
I 
I 

PWHT NO 
X-RAY I ... 1"'0 I l JOINT EFF. 6'3 '! 

~ UT I MT PT CV @I Of. 
~~H-A-ft~D-N_!~S3-M_A_x_._a_t1N-..... ____ """"-i ~ .... 
•• WELD SAMPLING 
s~c~O~O=E:..:::;~l~P~O~Sl~Tl-0-N--H~0~~~\~7.=---t 
i- HYDRO I PRESS @I TOP 7 !5 PSIG 

MK NO. SIZE RATING SERVICE 
1 j 14" I 50"111 .. 11_j:.'T' ('.;A5 

2 J 14u .,, OUTl~Ti:::.:..:-~ 

5 ~.:..ic...+_l~foo:-2~.,,.·1 +'?l~O~C~r10_,=oc..1:.:.:T'.=LE=T.:......t=_J~ a 
~ ""' 1 ~· , ., 0 .. llwt.A ,.,,~ ..... 

;~~---+---+l~~'IJ.l,;Cll~~·~~~il.:&.l'~.,..~-.liii~~~~ 
•1---t---+---~l~-~o::z.:i-u~'1~~ ........ --~----1 
"' ~l----+~-+---+-----+-------1 
~~--+---+---+----+-------~ 
~~--+--+--+----+------~ 

... 

LADDER & PTFM CLIPS REGO. NO 
PIPE SUPPORT CLIPS REGO. NO .. 

INSUL SUPPORT CLIPS REQO. NO 
INSUL THICKNESS 2. IN. 
PAINTING \ 

VESSEL CAPACITY CU. FT. 

VESSEL I EMPTY (,.7 KIPS 
WEIGHT I TEST KIPS 

0 11/lJiSQ !SSimD FOR PHAS! :~.C' NN .P-Wt-J ~~tJ< H,._l.i 
NO. I DATE iU.V1:MOM DESIGN OWN. CHIC. ,).l·~AP"lt s ..... --. ...... .-.;..-..-+---------------------...... ----------------------+-J-O-.-,.-o-.~14.--2~-z-2~ ...... -----1 

~ f', ' Tl-hi: .~P-~CIGINP-ltJGC:. PF.:o.lf:..C.T 
: SWS AC!~ GAS -1<..0. ~UM. 
o 1oc - 00 ~ JD-OS-C-0~ 
~~------__ ...... ______________________________________________________________ ...._ __ _ 

DRAWING 

0 

NO. REV. 



I CODE 'A .:. u.~. ~" ~ v111 1:l1v r 'Sc 
SPEC. I 4 2 ~ 2 - C !. I ti 11 

5-G CIA x 4 T~lc:. NIESH !) 
.PAC· YOP-~ i-<PS 4$1 :· 2 OPER. i-;.P..;..;R..;;;;ES:;;:S;:_. -+---' -' __;,p....;;5_1....;;G __ ~ 
OP- ~W.A.1.. • .SECTIONAL ··,r • COND. TEMP. 250 OF 
TYPE, PAi:>,A1'.1~ TOP,ANt:> , 7/tt,, 111'\li.J THI~ DES. PRESS. 50 P-S1G 
""-T ""'- 1 2: l £...LLJ p HE.Atl COND. TEMP. 3 o O • F -.., N\7 GIZ I :s;) _. A LL TO S.E i T ..,_,._.-.....;.;;....o..~+--~=-=~~---' 
S.W IT.A.i!M-Y SOPPOl::TEC i YP: TOP A~ .__,S;.;.;H""E:.:LL::..;&::..:.;.:HD::..:S:-+---;;:S:..:.l=l....:...,_-~CJ;..:l_.,{..._-_L...:7'0---1 ,· .e:.TM. .-
~ TO a.f:.. li?l:.M 0\1' A e, ;...f.i en SKI RT A - ~ 6 
T~H,P-U' M~?\WA ..,,. =---- r ~FORGING ,,.. _ I 8 I 

\:J ---=~ ffi PIPING A. -10G B 
~ T !« STRUCTURAL 

r; "',t\1~61.. I ~ BOLTS ::J _, ~ 
rt) x. - IN TE~Nfl--i,::- 3 0 4 SS MESH 
&! w0~ - ~ + - -lrl-\.9 ... C .... A'-.-----+--"""3'""/i,...11,...,•"""• ----' 

i-,, \9 ' PWHT N 0 ~ 0 -= 3 ~ ~>O. x ~~xxx x ~-. -.! t-:::i-,.-X--R-A .... Y"T"T~s--p '='oT=-T.,..-JO-IN_T_E""""F--F.""1"""'e""'s""" /1'0 

1-f LJ\ ~ :::J. c UT I MT PT CV@ OF. 
:! 'J1 -~ ~ • ;'! HARDNESS MAX. BHN .... '""' ,~C/--- - -- Ii-- - .-. - ... - -- I Cii~..;..;.;.;;~~;,;;..;;.;;.;....;;.;;.;.;..;... _____ -' 
_ "' ........_ t; ~W:.:..:E:..:L::D:..::S::::;:A.:y:M.:...;PL:::.l:.:;NG=--.....,...,,...,,,..,...,.. __ ~ 
~ ~ ' .., CODE I POSITION HO~I ~ 

& ~T--1 ~,! """ HYDRO I PRESS@TOP 75 
I '~ NO. SIZE RATING SERVICE 

_ .._ __ 1

1

1 _____ 

11

. ___ "'.l f ~:~1~J~~Z~o~!."~~1l5'.:o~>~-w:11:i...1:11~i::~~1~~r..:,1;,.:::o::. 

I 
r, • ................ _.1L......j.~:O=-"i--;';...';_..,.;.b.:.l1l"..I T.w' L..iE.:..T!....-_'_.' 

-1 I ')II 300W , .. L.IQU1C 
-, ...... __ _I I 11 ~I. I 11 ..,: 7ft' -.:....., J I"""'' 1i:5o•MAl.l\.U.lo..""' 

~ 
I- C- (Q 11.J;). -I ...} l,11Jc.o,11c.'2lUl)A\llT 

I-L:;~i:t· " \.9l I .,.; © - H,u .. :~I ~9 
I~ () --- t b.A,l,. :~ 

-. ............. r.':-i _.,... / 

---,~--
1 

}------1 

PSIG 

-- ----

I S/1~1 c 
I 

LADDER & PTFM CLIPS REQD. NO 
PIPE SUPPORT CLIPS REQD. NO 
INSU L. SUPPORT CLIPS REQD. NO 
INSUL. THICKNESS I 1/a ., IN. 
PAINTING 
VESSEL CAPACITY CU. FT. 
VESSEL I EMPTY I I- 2. KIPS 
WEIGHT I TEST KIPS 

-I \.9 
I 

t -
REF. 

I DWGS. 

I 
I 

i---+---•·· ·-------------------'----4---..J...--~-----+----t 
,-. N ~Wt...1 ~ uQ~ · t'ti- 11 (\ , , ,., "l 1!'.!, TC!C:Tr:'n 'l:'nD t:ill•"''I:' 7""~11 

~t--N_o_ .• l~DA_T_E--;------~~~RE~v~·~~o•;,;_-~-------"~D~ES;l~GN::+~D~W~N~·..1-~CH~K~._,_~A~PP~R~·.1...::A~P~PR~·..J 
~ "' JOB NO. 142-2'2. :e THE- S.R:..cK1f.JP-tDGE:. PP-o.J·~c:.T oRAw1NG No. .. i : 5,£:L~ /<.OJ.. AC.10 ~AS K.O. l:2RUM 
~ ______ _._ __________ ~\~O~C=-·.....:=~~c=-=s.=-________ _i.:.:lO:....:-C:.:S~-~~~-~o==s:;.J...~o;...J 

REV . 



I COOE A. S.Nl = .:..E,C_,. Vll1 .!'.l!V l ';:i,.. 

SPEC. \ 4- 2. 2 2 - C. I 
OPER. PRESS. 1 I P 5 I cS 
CONO. TEMP. 1 a.o "F 
OES. PRESS. SC \'516 
CONO. TEMP. ?I O O '""F 

~,..._~---i--~ 
SHELL&HDS 5A•flh•70 tc.v.o 

I 11 Af' en SKIRT P.... - ~c 
Z-9 l:UA l< TH~ -' FORGING A - I 8 I 

11 M E:..SM-l PAC. YOR Y- ~ i-;..;;.;..--.;.;;;..__+-..._-....;:;:,-,..----t 
S'/16 Ml~ Tl-+K. 2:L \ /T-<1=1i: 431 OR. E:QLJAL...: PIPING· A- 106 ~ 

cW..l p l+c~. i"Y F ;i£.C:TIOt...iA'L TYPE PAI: !C STRUCTURAL 
TOP ANc arM. T tJ.Jl:) ToP &a. sr""1 ::1 i-..;e~o'.""L~T~s ~;.;.o..;;;-+--------t 
(/NCI. vs· CLACOING) \ GJZll:).::a TO a=. 1i.IT'ERNAI- CARP.' ALLOY ?O MESH 

~~~--11 5LJITAa1-::, SUPPO~'"""';: CLAD 'IP," CARPE1'1TER 20 
~If~ &. TO a-=. iZ.SMOvA&L.- PWHT NO 

~ I THP-U ~Ai.J WAY. 
- - +

1 
• - •• , t l 

2 
x.,.A"f 1 '"'rQ\ 1 JOINT err-. I B'i? 

: '-' i ;: UT l MT PT I CV @I OF. 
FT- ---·~;a -'t .., HARDNESSMAX.BHN 
~x~x~ .... C1I WELD SAMl'LINli 

s;,t.: 11JcL. 1 
3 -C.c/'.1-:-o. -, -- · S ... c;..;.;o::.;D:.::E~;;;--P~os.;.;;.1.;:;.T1-o-N-l'1 .... o"" ....... "'"-----1 

... --1- ~ ""' HYDRO PRESS"" TOP 7 5 PSIG rs· CA~Pe:nnR · i1 1 1 ,, •• "" 
AUOY 20 C.LAO h"-----:-~- z!/~ Wl~ ~ 1/4 MK NO. SIZE RATING SERVICE 

- ! ' --fu"' At-IT\·Cl..lllt\5 I I B" \ ~ 0"1""'' :..,. (":,AC:. 

H I 1 I P-11-JG .(CARP. ZO) "' 2 l ..::..'' ., ' 'U.!t ~,. , .. 
-t- I : - --:-;-,. J :c s l 2·• "300°' ~ Lit.11111 

-~ : a · ! M 1 1~0·• 1 '='0~,""'.11."'"' ......... ; _, .... -
Wlil-4 ~IST"P..l~UlCf! :L.S...... - ""' c 1,J..1 1-· ,.,.. ~ ,._Jl\.\/tT 

Fl&.P. C: · SOG::i . - • 0 j : 
----~;~-A_._M._ -..:, ~ ~t----+--+--+----+---~--4 

! H. L..I... _ .. 1.9 - Q 51---+--+--+---+------4 l ~ -0 ~~~---+--4----~ 

----=--i ~:L..L.. -j3l_ -
IL.A.&.. -

13 --1--- --~ 

''--cJo-""'"' . . 
(i'\__i_t. --~ I ,, -:::0 
y I -~ I 3/lb -' 

Wlil4 vOF-Te.-,< ~ 

REQD. NO 
REQD. NO 
REQD. NO 

IN. 

CU. FT. 
~-+ KIPS 

KIPS 

LADDER & PTFM CLIPS 
PIPE SUPPORT CLIPS 
INSUL SUPPORT CLIPS 
INSUL THICKNESS 
PAINTING I 
VESSEL CAPACITY 
VESSEL I EMPTY 
WEIGHT 11-T~E~ST~----l-------:-:-=~ 

sP-EAY-e~ I 
F~~ C:·.54S. I 

t ~========:::t - ______ ...__ 
! 

REF. 
I OWGS. 

0 1.113 131 .,.~-:7-:-m -=-n~ n~A~~ 7"' .. i>n t-4 N P-W "-.I ~ U(lL \.tt6"1 

NO. DATE · REVISIO• DESIGN OWN. CHK •. •A,,A. AIPA. 
~ ... ~ .................. .;.;.;.--..-;---------------=-;..;.;;.;~------------....i.;;;--=-+-~~--~~---------t 
.. JOB NO. I :A. z ~ '2 
oo· ~ THE:: SP-:.Ck.1NP-IDGE:. PEo.Jc.cr. 
i ~ P-:C-<C.L..E: ACll;l. GA~ }'..O. t;)R.WM. 10-DS _ C- 04 

0 ~"--____ __. ____________ IC>=-C--...-_.C>C>..._,_~...._ ________ _._ _______________ _ 

REV. DRAWING NO. 
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At... I 
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i 
:r 

-
I 

2 SADDUS 

-

I 

33! 0'' /AN TO/AN 

I ,~~.g·~ 
~ 

I I 

NO'Ti·S"~ T - I T I - -

~ 
0 ., 
~ 

' - -

CODE A'S. N\-:: c.,_::: .,,.,I r'::.IV./ 

SPEC. \.6, 1.1..::.. -.::.....1 
OPER. PRESS. t :Z.. P ·:: ·. j, 
CONO. TEMP. 7 0::.:; .:: i"' 
DES. PRESS. 5D P~ I G 
COND. TEMP. 

SHELL & HOS '5 P.. - 5} .. . - .' :i 
en SKIRT Si'<- J.;. 
;i FORGING ~ ;., • i0.!5 
ii PIPING Sf. - ; t'\ ;_ B 
~i-;..:.:...=~--~::..r....---.............. -----1 
=c STRUCTURAL 
~i.=.:..:.::..:.;..;;.;.;.;.;.=....+--------t 

BOLTS 

C.A. 
PWHT NOi-..1 ~ 

X-RAY ISPO 7 I JOINT EFF. , 85 
~ UT I MT I PT I CV @l °F. 
>e HARDNESS MAX. BHN 
~ WELD SAMPLING 
~i-;..:.:==_=.:T'-':.:.;.;.=--------, 
~ CODE I POSITION ~nQ 1'7.CNT'P. 1-

1- HYDRO J PRESS@TDP '7 ~ PSIG 

MK NO. SIZE RATING SERVICE 

bf - - /(o~ r;.~ PIPE SUPPORT CLIPS REQD. NO 
INSUL SUPPORT CLIPS REGO. NO 

"- - I 

"-\.IOT€~, INSUL THICKNESS 3 IN. 
PAINTING 
VESSEL CAPACITY 4 1 ~ I CU. FT. 

VESSEL Ji-E-.,,M,-_PTY,,..---;--4 ..... ~7 KIPS 
3' WEIGHT I TEST KIPS ~Ole: I. NORTON /)flVSTON~· /'1.f"~UT5, 78"¢x!2''J.dNfJ. ~;.;;;,;;.;.;.;....i....;-=o-------..., 

Of."/.S/.TY~ 95 .t.fi/Cr 
70~ 3'' T#/CK 0/5Tlf'/8UrO~i.AY£A': /8ft;~ 1..85 1--------------t 
80TT0""1 c;;; .. /#/CK ."'; .. :)Pl'C1.'l LAY~!?: 3<00891..e.5 1--------------t 

/oTA~ /N.4 /i'/5; -'"-4:25.+ i.CS. 1--------------., 
;;., KAISFI? 5-.201 CA7AL.. '/ST. 

3·~ ME~H. /)&'NS/ TY~ .,Cc9 J.fi/CF'. W£lt:;/-1t·,i;1g7.z !--------------; 
'-.(JS. 

REF. 
OWGS. 

3 .. StJPPOe/ GRAT/NG cav&li'eO· WITH 3 MESr, 310 1----...----------""""1 
5.~. SC 12.: ~IV. 

of. CATAt..Y5/ eeD 0£5no# c,~· ~ 0.Z!I PSI 
"" /A.,L.,,. r /)£11'", ,,. --R ~, ,,., 1l .#.:. "'" 

I 
I 
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4.2 Data Sheet for Tanks 

10-DS-D-01: Seal Pot ( 100-101, 2, 3, 4, 100-201, 2, 3, 4, 
100-301, 2' 3' 4) 
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4.3 Data Sheets for Exchangers 

10-DS-E-Ol: No. 1 Reheat Exchanger ( lOE- 101, lOE-201, lOE-301) 

10-DS-E-02: No. 2 Reheat Exchanger ( lOE-102, lOE-202, lOE-302) 

10-DS-E-03: No. 3 Reheat Exchanger ( lOE-103, lOE-203, lOE-303) 

10-DS-E-04: Sulfur Condenser (lOE-104, lOE-204, lOE-304) 

10-DS-E-05: Feed Preheater (lOE-105, lOE-205, lOE~305) 

10-DS-E-06: Air Preheater (lOE-106, lOE-206, lOE-306) 

. 10-0S-E-07: Sulfur Condenser (lOE-107, lOE-207, lOE-307) 

10-DS-E-08: Tail Gas Superheater (lOE-108, lOE-208, lOE-308) 
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~.b .. _!/::.:t;' 

(J /tJ i!; 

Q, 'f- I 

o . .Jv2. 
28 HEAT t:XCHANGEO Q 4 7 ~ )( /!)"' 
2!> THMJSFEll llATE, St:R'llCE 

B1 U/HA: MTO !CORl11 (Wl 01 

CLEAN 

'F 

BTU/HI\. SO. FT. "F 

30 .............. 

31 ............. 

!'SIG 

CONSTRUCT! or~ 

SHELL.SI OE 

I 
rueEs1oe 

I :?:? OESIG!~/l'l::>~SS. 
33 oes1a:~T~E_M_P~E·R-A~T~-~.,....---~--~-----~.F'.'1---------------1------------i 

. 34 C~1Ht\OSIO:.i J\LLOWJ\NCE "'-... IN 

35 CONNECTIONS INLE r -........_ • 
JG SIZE 1-0-U.;;;T;;..L_ET_....;:~"'---.... -~--------+--------,,,-,-L,. .. 
37 RATING -...., , ,., ••. 

:--· 
" 
. 

•' •' 

•.. 
•' .. 

33 ruess NO. OD ·rHK ir:.~llGI LENGTH ,• PITCH FLOW- ~ 6. 0 0 
39 1~T-U_8_E-~-~A-T_E_R_l_A_L __________________ .....,_,..-.._-.,----TU--D_Ji"_T\J-..~tt-E_S_"_~_E_T_J_O_IN-T-----------'-~"--~------~ 

40 SHELL ID OD ~"SHELL coven !INTEG.I !RtMOlll 

41 CHANNEUBONNET _ _,.. C~Nt:L CO'IER 

42 TUBESHEET-'il"f• TIONAAY ,.,. TUl!ESH~LOATING 

43 FLOATING HEAD COVER /.. IMPINGEMENT~\)\~ IYESI (NOi 

44 BAFFLES.CROSS TYPE % CUT IOIA/AHEAI ·-.....,s?ACING 
45t-B-A_F_F_L_E-~-L-0°:·.-,G------------_-.-,...--•SE_A_L_T_Y-PE_....,.. _________ T_U_8_E_S_U_P_P_O_R_T_S....;;..,.._-,-._--------------·-----l 

4G INSUI,. THK.: SHELL 

47 GASKETS ........ _ CHAN. EXPANSI0:-1 JOINT 

-~-------------------------~-1 •, 
......... 

48 

49 

so 
.S1 

COO!: REOUlflf:,1'iiHS ·' STAMP !Vt:SI !NOi TEMA CLASS SPECS -.......... 
welGHT: EACll Sit -E-L-.. -. -~-----------e-U-~J-0_1._E _______________ ;:_u_L_L OF WJ\ Tt: R. 

REMARKS; M.\~1{1~;R1 ANO PERCENT IRTI AS Hc;cu1REO .. ---------------·--·------! 
52f------:--------------------------------------~----------------~----l 
531---_.~.~----------------------------------------------------~--~---~--
541------------------------------~--------------------....... --------.. ---~-----
P--""".'=~--,---r-:=-...,..~-...----------------------... -- ·-----·-

·.t.::,~, .. ~'1,, ~ DATE I~ J(.'!j NO. IJll\',G. :·:O HEii. 

r;rgir!.:..;· ~ /\. _· __ · -i--·~--....;I I. ·~u::...- D 
~ ~ 6 ..,.:.::.~ -e-o 1 _____;:;~;! __ ,___. ............ ___ ......_ __________ . ___________ .___ ·~-.._ _ _._ ____ , 



2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

1!; 

18 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 
Z7 

28 

29 

30 

31 

32 

33 

34 

35 

38 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

:;2 

53 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO /15 F :i. EXCHANGER 
PROJECT l.OCATION l·RE.tkrNR!D~~ co. l<Y. MANUFACTURER 

Pl.ANT I" ~IA L 1--1,4./{ Pl.ANT) EXcH. No. toe - tu I 1d I ~u REC.NO. 3 
SERVICE OF UNIT f\/ ( • I l<fH~A i E'l<cl-/ANC:TE 1' ITEM NO. 

SIZE TYPE lHORIZ~ERlJ CONNECTED IN SERIES PARA I.I.El. 

SURFJUNIT lEFF/GROSSI SHEl.l.S/UNIT SURr:ISHEl.l. 1--- --......__ 
PERFORMANCE OF ONE UNIT ( Mf1 )( nu ry c-fl.s. 1:;;. 1 

l'l.UIO Al.l.OCATION SHEl.l.5106 -_... - ----

Fl.UIO CIRCULATED /.OD D.,, jQ 4'TtAM Pc;D 6-A.S 
TOTAi. fl.UIO ENTERING l.S(HR ~.IJ.'7 ( qg.6~ 

IN 
, 

OUT IN OUT 

l.IQUIO 

VAPOR LB/HR, MW I qS(,L,l~ IR'f q ~. ,;I)~ l~l.'17 

NONCONO LB/HR.MW I 
, 

I 
, 

I 
STEAM :; p., ... ;ti I J. 7 
WAT!!ll 3 /l7 
Fl.UIO VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY. LIO. (VAP.I c, p { O o.i2 ~ ") t (').Oz.49 ) 

THERM. CONO .. l.10. (VAP.1 STIA/ i::rli·~I'~ ( D.o 18_~ ) ( o. ozo '1' ') 
SPECIFIC HEAT, I.IQ. lVAP.) /1. TIAJ '1A-j:. I( o. 2b I ) I(' fl. 2/,7 ) , -

TEMPERATURE •F 4R't 4x ct ';75 460 
OPERATING PRESS. lPSIAl(IPSIGI 600 bCJv· &'. ~ 7.Gf 
NO. PASSES/SHELi. ONE. O/./e 
VELOCITY FT/SEC 

PRESS. DROP. ALLOW/CAl.C. PSI H IL. I Q. 4- I 
FOUi.iNG RESISTANCE a. o "OS O.oo~ 

. HEAT EXCHANGED 1-2~ XIO" BTU/HR; MTD !CORRI !WTOI 'F 

TRANSFER RATE, SERVICE /?·'-17 Cl.EAN BTU/HR. SQ. FT. "F 

CONSTRUCTION 

""- SHELi.SiDE TU BESIDE 

DESl~EST PRESS. PSIG . I I 
DESIGN TEJWRERATURE 'F 

CORROSION Al.l.~ANCE IN 

CONNECTIONS ilNJ..ET 

SIZE OUTQ!:I:.. 

RATING "-.... 
TUBES NO. 00 .............. THK (MIN/AVG) LENGTH /PITCH Fl.OW- <I .0. 0 0 
TUBE MATERIAL -----...... TUBE·TUBE!?HEET JOINT 

SHEi.i. !O "'-ao SHELL.COVER UNTEG.I lREMOVI 

CHANNEL/BONNET --..., OIANNEL COVER 
TUBESHEET.STATIONARY -, 

•,,,/,/. TUBESHEET fl.OATING 

fl.DATING HEAD COVER . . /' ',t~PINGEMENT PLATE lYESJ !NOi . 

BAffl.ES-CROSS TYPE ·' 
_,-

% CM.JDIA/AREAI SPACING 

BAFFl.ES-l.ONG SEM:."fYPE 'rueE SUPPORTS 

INSUI,. THK.: SHEi.i. ·CHAN. EXPANSION ~OIN'I',_ 

GASKETS / ,. 

CODE REQUIREMENTS ,/ STAMP lYESI !NOi TEMA Cl.ASS SPECS 

WEIGHT: EACH SHEi.i. ,/ 
.-

BUNOl.E ;::u1.1. OF WATER 

REMARKS: MARK !SR.I ANO PERCENT lRTI AS R'EQUIREO ,,.,,.--
/ 

/ 

fJiJJ 
~ DATE JOB NO • DRWG.NO. REV. . > .6. /()-1,,1 :..-. w 

14:"2.: D a: 
A -~-Cl/ 

A6C Sl"E FORM 198 (•17•1 



HEAT !!XCHANGER SPECIFICATION SHEET 

~; .. a:HMm ASFJ:. 
PnoJ.:':T Loc.-.T10N BRECK r/\J ~r.0¢1:: c.o. Kr. 

tXCHANGER 
MANUFACTURER 

.-.-..--··- . 
i. .!.L"·rn:_.-1 p ( s. 11 L i= I,( K o L~_"..;...f ,.""! .;;..).,..E_x...,c..,H_. N_·o_._.l.;:o...,E_-....:..;lo:..-;~;,.i•..:i:.:u:.::z.,.._,~""'u"~l.=--R-E_a._N_o_. ___ .:> _________ --1 

::i:;iv:;;r:c1 uN1TNn 2 R~Ht.1T ~xcHAN~t=-~ · 1Ti::.u.10. J 

4 ~· 3 7 - q (.. TY!'E C..E N tHORIZ{VERlJ CONNECTED 1N --~~".""'.'":-::--"'."'s"'."'e"'."'R:iil::'!'!'.s~""!'---:--::--=:-P-A"'."'R_A_L_L.S_L"'"""i 
5 SIJAl'./UNIT (EFFcmm:::> I "Z. 0 Q SHELLS/UNIT I SURF/SHELL lEFF(~HQS§l / "Z. 0 <.:) 

-· 7 G PERFOr.MANCE OF om: UNIT 

SHEL LSI DE TIJBESlOE 
------------+---6.--0_0 __ PS-iq.,..--~-~rsA~.~'T"T'"----~A-cr--~-.<~~.~~.~-!·-~6.--~-e.-~-N...--,~ 

I 4Y I (J ~ .z. q b o ' 
IN OUT IN OUT 

----------~-....---· ........ ··-il--+--..-·---+l--+......_~2 .... ..,'7"""6 __ u--il1.·"""'<).'-l-++-"'"~z .... ·..-'l .... 6 .... o'"'--11~~-·-M~ 1 
I I I I 

I .A.R I 

15 WAl't:~ ------------+--------+-·, J_ 4. Ii I 
1G FLUIO v.~POnlZEDICONDt:NSEO 1 4 !; 
11 7n"AV"1-TY-. L"ia-.------------r---------r--.....,~f--"'--...---r-------r-------i 

13 VISCOSITY, LIO. lVAP.) C. p 
19 THERM. com~ .. LIO. tvAPJ Pi'TU/i:T / 1.h1 Ir;:. 
20 $PF.Cll'1C Hf:AT, LIO. (VAPJ ATLJ /LP.-i: 
21 

I II 0 2 l, I ) ( {). 0 2 40 ) 
"' 0.0IX-~ '>( O.c)lq4·) 

j (). 2 -:Z 7 ) ' 1). l .:; -) ') 

-~---------------,--·~F--__;,4~8~1------+--~~~i~q+------~--~31..S__ ____ _,,+_2~0----~ 
lPS1Al~PSIQl 7. lJ ~. l. 

ONi:: 
FT/SEC 

P~l NIL I () .4 I 

o. oocJS" 
I. OK' '/ In"' BTU/HA; MTO IC0Rri1 (WTDI 'F 

I<. o Sl 
CONSTRUCTl~N··--------rF-_,,..,,"----'------.:.·---'--,.,.-4.. 

---------------+--,....,sH ... i:_·L...,LS_1D_e __ -+--::-:Tu,,,.A_e.,...s._1o_e_-· __ 1;-1 J.J~. or- "'"''T ~ <:· 3 '° 
PSIG 6~0 I $0 I 

'F Ii ou /;o o J All.&; t+---:. J
1 

l.llV o:ft."Z./uN \ T 
--------------.------------1-N-1-----V-~.._-____ ..__~·'---~·-·---1-1 I ~ 

JS com11:CT1oris INLET 2. • '3. o" / 

~~ ~~~ING OUTt.r:T 6 ~ :11 /~":JI' \. ~ - _____.,.-' . 

~ t-TU-CE_S_N-'0-.-...-~.~--., '"oo / .. ~ ~ ,, THK. 1.::11oi:iwo~"i.,-~§: ... ~:...,1._~i_N:t':~~-T~M:~:.:s~~':=:.~:..,..P-'1:r""c;.;..LH..,.::._:_=_=_=_F':_L:o::::w_=~-== ... = .... =. :::<l:;::~::::::~o-o=--~ 
J9,_.1_u_s_e_~_~A_T_e_R_•A_t...,..· __ c __ s _________ ~.-------ru-e_E_~_u_e_e_s_H_E_eT_Jo_1N_T ________________ -1 

40 SH!:LL. CS !O 3•y"" OD SHELL COVER UNTEG.l IREMOVI 

41 Cti.C.NNELIBONNF.T CHANNl;:L COVER 
42 TU&ESHEr:T-5TAllONAi1Y ruessHEET FLOATING ----------------------------------------------------! 43 FLOATING HEAD COV~R IMPINGEMENT PLATE lYESI INOI 

---------------------------------------~ .;.~ BAFFLES-CROSS TYPE Yo CUT lOIA/AREJ\I SPACING 

45 l!AFl-LES·LONG SEAL TYPE TUBE SUPPORTS 

~·----·~----------------------------------------------! .;r, INSUI,. TH!<.: SHELL CHAN. EXPANSION JOINT 

t.7 '1A!1KETS 

CO!J!; l1F:QUIHEMt0NTS TEMACLASS SPECS 

Rr.:C. ~FP. P'ONM t SI (r./7•il 



2 
3 

4 

!) 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

· 16 

17 

1B 

19 

20 

21 

22 

23 
24 

25 

26 

Z.7 
.ZS 
29 

30 

31 

32 
33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

so 
51 

j2 

53 
54 

HEAT EXCHANGERSPECIFICATIONSHEET ~~ 
CUSTOMER ANO 11!> f I EXCHANGER ~ ~7 
PROJECT LOCATION (l,ltr-r k .. ,j RJ!Y°.ri= Co kY MANUFACTURER ~ 

PLANT ( 0 'Sw;: ",... PU'·" I EXcH.'No. fol: - /1J), ZJJ'l. j11J.. REQ. NO. .> 
SERVICE OF UNIT Af(]. 2. P 111114 T .1 .~Xe'" -11;1.:.~ ;.· !;. ITEM NO. 

SIZE TYPE {:< C, M IHORIZfVERJ' CONNECTED IN I SERIES I PARALLEL 

SUft~./UNIT 1!!1'1'/QF103:JI SHil.l.S/UNIT I Sl)RS:/SM!H.!. l!;S:S:fGROSS! 

PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELL.SIDE TUBESIOE 

FLUID CIRCULATED t.. r.o p-;;4 <f;AM Ac.ro ~-ts. 
TOTAL FLUID ENTERING LB/HR '7'l { ( 'ii.Z.'i1 0 

IN OUT IN OUT 

LIQUID 

VAPOR LB/Hil,MW I I f?j&f t. n Bu.~ <;-: "r.o IJt1.i7 
NONCOND LD/lln, MW I I 

, 
I I I 

STEAM r-r It I 
WATER 11:\I 
FLUID VAl'eRIZEO~ONOENSEO/ 1t; I 
GRAVITY, LIO. 

VISCOSITY, LIO. IVAP.I c. p { 0,IJ]Z(, ) ( d.<.Jl40 I 

THERM. CONO .. LIQ. (VAP.I 8 TIA/n /Nt;:./F ( o. utcto >I(" u.u1'7"- ) 
SPECIFIC HEAT. LIQ. IVAP.I p, TIA. I Lri· r; f () Ht' >, o. V"iv J - - -
TEMPERATURE ~ 'T-8, 4f9 ?5" I LL Z" 
OPERATING PRESS. IPSIA>{IPSIGl- h llt) f.,oo 4.A 4 . .$ 
NO. PASSES/SHELL ONf: 0/11 L:,. 
VELOCITY FT/SEC 

PRESS. DROP, ALLOW/CALC. PSI fl l L I 0.4 I 

FOULING RESISTANCE O.ilolJ~_ (I. •O 2.-
HEAT EXCHANGED (). l:,47 x {() BTU/HR; MTO (CORRI IWTOI "F 

TRANSFER RATE, SERVICE CLEAN BTU/HR. SO. FT. "F 

CONSTRUCTION --SHELL.SIDE TUBESIDE 

I-QC.SIGN/TEST PRESS. PSIG I I .~ 

DESIG~PERATURE .• F _ ... ~,./ 

CORROSION AL~ANCE IN /' 
CONNECTIONS ~T // 

SIZE OUT LE,.......___ ~/ 
RATING -.......:..... / 
TUBES NO. OD ntle...IMIN/AVGI \,.2NGTH PITCH FLOW- <J .0. 0 0 
TUBE MATERIAL ............. /' TUBE·TUBESHEET JOINT 

SHELL. !D OD~ SHELL.COVER UNTEG.I IREMOVI 

CHANNEL./BONNET .../ -......... CHANNEL COVER 
TUBESHEET-sT A TIONARY / 1'\IBESHEET FLOATING 

FLOATING HEAD COVER / IMPIN.~ENT PLATE IYESI (NOi 

BAFFLES.CROSS /TYPE % CUT IDIA/A°'Rce<I SPACING 

BAFFLES.LONG / SEAL TYPE TUBE SUPP'OR.l:S 

INSUL,. THI<.: SHELL / CHAN. EXPANSION JOINT ...... .... 
GASKETS / ............. 
CODE REQUIREMENTS ,./ STAMP tYESI (NOi TEMACLASS SPECS ...... 
WEIGHT: EACH SHEl<C BUNDLE FULL OF WATER -.... 
REMARi<S: MAjH( (SRI ANO PERCENT (RTI AS REQUIRED .. . 

', 

/ . 
' 

' 
/ 

/ ' 
I/ ' 

~ 
-6. DATE JOB NO. ORWG.NO. REV . ., > ·c·V~-. -6. w 

14l.~ 2. D a: 
A rssuEi) F'OR ?HR.;;:: ~-0"2. . 'Z.FRO 

A6C SfrK ~O"M 1 se (a/7et 



~ 
,,.-v----~ 

HEAT E:XCHANGER SPECIFICATION SHEET (. NOR"1AL coN~.-r; 'J"f 
EXCHl\NGEA \. . ~ ~ L,.-/ 
MAtlUl'ACTUR!~ '--..._,_... ~ 

..-----· 
cusrnr.:ER AND AS f !. 
PnoJ.:c:T 1.ocATloN tz, ~ f c i: _-"1 R :. I) <-<=re co . Kr: 

i. rv~NT__j 0 . ( 51.( LFIA R p L.ANf) EXCH. NO. to E -lc>.3, .2113, ;.,3 
J ~cEoi:umT No.; REl·h:t..1 1""\'CH . .AAJi.:'i~;.:. • 

REO.NO. 

1Tt!r.1mJ. 

..:>. 

4 SIZE ~/- % TY!'E c E N lHORIZ/f'ER:!} CONNECTED IN SERIES_ P,\RALLEL 

5 SU!IF./UNIT tEFF¢[os:§ _I '?.. 0 (.J ... SHEl.l.S/UNIT I - SURF/!lHELL IEFr-(GHDS!9 f -~ ~ 
61--~~~~------------..--P~ER~F~O_n_~_~A~N_c~n~o~P_O_N~~~u-~_11_T ____ __,. ______________ -1 

7 Fl.UIO ~l.l.QC,\TION SliEl.l.SIOE TUBESIOE 
B F1.u1~~;;cu-LA-· ,-.E-o----------+-----""7""heJ-,,-"-,..;--..,-~-s-r=EA..,..,,"-4-:---T""-er~o-. -ct-d-~-_-Qi..-~~~ et>.. JL ' 

9 i·oT:.L 1:1.um i::nERING 1.a/HR I +5~ v 7C,. 0 5~ · ' -10 IN OUT IN OUT 
,______~---·~-------~---+-----------+---------t--------r-------~ 

:: ~~~i-·~---------l.-S-/H_R ___ M_\·~·l--------...-,--4-----~~~,--~7"".,..,,..P~5'.~'S"~-r-12=t .. -~~,1---7~,-0~5~5"=""'-'l-:LM.~.-ix~· 
13 NONC~O_N_D _________________ 1._s_IH_R~,-M_V~l~--------.1'---+-----------..__l __ .,.__' _______ 1.._-+--------•'----1 
14 l""'S'ffAM I , 4. ~ 4 
15 \V/\TE~ 

16 Fl.LllD VAPORIZEO~ONOEN!lED1 

17 GRAVITY, I.ID. 

4~4. 

1~4· 

" 
19 VISCOSITY, l.10. (VAP.l ~ p 
19 THERM. CONO .• l.10. IVAP.1 BTUkT"/t1R/i: 
20 s:>Ec1t=1c HE,\T, 1.1a.1vAP.1 aru/tr.-J:. 

( <l. 0.2. '>4- ) I ( Q. CJ.i"'4 "\ 
( () olG7) ro. 0207.) 

;( ('). 2.qi;- ) ,.. o . .2.114 ' 
21 
1-··~~~~~-~----~~-., ....... -,,,+----:--...,,...----,.-----.....,..------+-----~--.,.---:-------'i 

:12 Tl!:0.1PERATURE ~F 4:iq 4.~'1 ~it:; ~Z.t) 
23 OPEllATING0 -rR_E_SS_. _______ (_PS_l_A_l(~IP=s=1G1...+-----'~""""o..,jo~-----1---~-.-C)......r.IJ----+----_-,,,!,-l\'.~"i--+--_""""~·"" ... 3:_.;. _________ _, __ 

24 NO. PASSl:S/SHELL I) N = . () ",:. 
25 VELOCITY 

~ Pni;r~. DROP. Al.l.OW/Cl\LC. 

rr FOUL.ING nr:s1STANCE 

28 HEAT EX<;JMNGEO 

29 TBM<SFF.R RATI!. SER'llCE 

FT/SEC 

PSI 

I • ab X· lo• 
11- G' '"3 

BTU/liA: MTO fCOHtU IWl 01 

CL&AN 

30 CONSTr:UCTION 

"F 

BTU/HR. SO. FT, "I' 

31i----------------------r---;s;.H~E~LLl.S~l~O~e---1---;TUruEB~E~S~IO~l!~--,--~::::::::::-:::::::::::::::::::---1 
32 OESIG:~;,-e:;TPP.ESS. PSIG '5'Go I ..s;-u· I ~--:- ~ 
33 DESIGNTEMPERl\TIJHE "F .CnQ 600 IV~ , OF tt 1>J1-r S -:: 3 '\ 

34 CORROSI0:4 ALLOWANCE IN I/~ '/ J:f I 
35 CONNECTIONS 

JG SIZE 

37 Rl\TING 

:is TUeEs NO. 4 <' '7 
39 TUBE MATERIAL 

40 SHELL 

41 CHANNEU80NNET 

INLET 

OUTLET 

42 TUBESHEF.T -STATIONARY 

43 Fl.OATING HC:AD COVER 

~'4 BAFFl.ES·CROSS 

4S BAFFl.ES-l.O::G 

4l; lt-J~U~ THt<.; SHELL 

47 GASKETS 

48 COOE AEOUtREME-NTS 

""c srit ,.ONM 1 sa IC/741 

-z. ~o 

60t,;> lt:;"Q 
TMK u.:1:4!,\VGI ~.'!f:Jf_L_E_N_G_T_u ________ P_•T_c_H ___ F_L_o_w ____ -_..;_'IA=-<,....>-"'D.._ __ -1 

TUBE·T\JBESHEET JOINT 

!D.31 00 

TYPE 

SEAL TYPE 

CHAN, 

ST AMP fYESl IND) 

SHELL COVER 

CHANNEL COVER 
TUeESHEET Fl.OATING 

IMPINGEMENT PtATE IYC:Sl INCi 

~~CUT IOIA/AREAI zr,\Cl~:G 

TUBE SUPt'ORTS 

E::<PANSION JOINT 

TEMA Cl.ASS SPECS 



HEAT EXCHANGER SPECIFICATION SHEET ~ ;m.~,J Corio1n:::Y 
CUSTOMER AND .'\~ ~ ! EXCHANGER ~ -- . 
PROJECT LOCATION /l,RECKr~ R:D&I:.. GO .• K'f 

. 
MANUFACTURER 

2. PLANT /Q <"1AI i="i.OIJ r:>L/'-!l I EXC!H. NO. I I 0 A -/11) µ;; ' ~ 
·\~ REO. NO. 't 

3 SERVICE OF UNIT NO :; 1)-:1~ y1 T · Y c ft At'f'.::r-:: ;'..;:__ ITEM NO. I 
.• 

4 SIZE TYPE (!.t;:M (HORIZ{VEiRJ' CONNECTI!D IN I SERIES I PARALLEL 

5 SURFJUNIT IEFF/GROSSI SHELLS/UNIT SURF/SHELL (EFF/GROSSI 

6 PERFORMANCE OF ONE UNIT 

7 FLUID ALLOCATION SHELL.SIDE TUBESIOE 

8 FLUID CIRCULATED hilO P5iS 5 r!J11-i llc.z.O C:rAS 
9 TOTAL FLUID ENTERING LB(HR U bSO Z{. :u z. 

10 IN OUT IN OUT 

11 LIQUID 

12 VAPOR LB/HR, MW I I 2~. ::.l=L. M1i l. 6. )S- J,; l~.z? 
13 NONCOND LB/HR, MW I I 

, 
I 

, 
I 

14 

1!i 

STEAM ~·-/, 1:0 -· 
WATeR & <;""C> 

16 . FLUID VAPORIZED CONDENS.fil)' 6C-O I 

17 GRAVITY, LIO. 

1B VISCOSITY, LIO. (VAP.l c.p { 0. O.Z.3() ) ( 0.0·2~4 \ 
19 THERM. cDND .• Lio. 1vAP.1 Brr.A. /;;-r/µ1:/F · I ( o. v I 'L'3 ') r (),0Zo 7 ) 
20 SPECIFIC HEAT. LIO. (VAP.I B71AAR.- 'J; ( O. l'f.3 ) II' o. }Gli ) 
21 

22 TEMPERATURE j l'lf Cf A.)? q ~5"1 4-z 0 
23 OPERATING PRESS. U!SIArlPSIGI h Gllo /., (} i) 4..,3 .a... :z. 
24 NO. PASSES/SHELL ON; 0/'JE: 
25 VELOCITY FT/SEC 

26 PRESS. DROP, ALLQW/CALC. PSI NZL I o.~ I 
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, 

..;_/47 
FLUI 0 V ,\POHIZED(CONOENSED} .{ 127· 
GRAVITY, LIU. - -
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•F 

BTU/HR. SO. FT. •p 
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4.4 Data Sheets for Fired Heaters 

Reaction Furnace (lOF-101, lOF-201, lOF-301) 

Waste Heat Boiler (lOF-102, lOF-202, lOF-302) 

Acid Gas Burner and Waste Heat Recovery (lOF-101, lOF-102, lOF-103) 

Acid Gas Burner (lOF-103, lOF-203, lOF-303) 

4-33 



I 
_ I_ __ \_. __ j_ _ 

I 

r 
' 

, r 
i __ __:_:__• __ :._ _· _. '-: i'-:_:_·.:_· -----'--• ~ ~ _.r I .~ ~ •. ~1 r .. ~ ; ~ ~ .. , .... _,· i 
I . ~~ 

·• ..... ' - ~ -~ ~ · __ _____ ~._ _ __::_ 

.. t ~ - •• --~;}; .. . :..:.· ~ ~::.:_ ~-_:.:..: . _._, :. 
~.11• .gt 2000 l.lx>.j{, .• H ."j zi;.</ 
u . ~11 7 , <uv o ~·'.; .... 13.l 2tr/ 

I~--::-;-

~~ :~ ~ ' ·7- - ; ~ i ... I N~ ~A'.>_ ' ~?~ ".7 
Ill 5£L. DUA.IL ·e , o,.J R<fM<rot r ~ulo•Ur JElllAll c >.li "f~ . l. ,/LI~ __ .; .'.\, £ fJ i 17 

1-ll To 8£. NOLDU> TO t\l,l.fC: Hl4f 1>01Li,.;, p.1; I ! '>'!if 

fUAJutl. 
(ll To~ LON>:~fi9 To 8iJMlil{ ourUf NoULE . 

..--- - - -·-· -- . 

,__ __ .;. _________ , - - ·- ·- - - ·-· - ·-· ---

' : f ) ; ,. 

' · - ! . . - . ... ~ - -- - - · 

-i i J .. \ 

(..- :' r , 

•.1;, :. ; l! ~· ··1r.. ~1 :~ i;l 1. 

::~r : .. AS""-ti' SECTlcJH r 
' ... •· · .. . i. 

----·- - - - -· ... : : ~- i ~~ ~l: ·.i . f. t: ~ ._: ·, \ t·- ~.W ; . : 

~~>EHC:L ~IJ~fof.i ti1.H : s~1f.T __ L£ G~_ u•:s_ 
.. .. . 
I,.. ;, 

c: r · ~L !IDlt '· ( ( - :. 27 ) _ _ ~--------------
~ c 

t..t i.:IG.::·r __ .... '\l!o·~- .l{.v . G.l!..t~ r1;_~"R.C ~ ~d .. G --- , . .. I .. ,.,';' l iL..:::: . j ~~~ :: ! ~ ,, ~ ~- , · •·'. . '-" t~ Vil. ' C '' • · r1 1
• ;, · , ,: '. 1 : .~: · · l ,.. ~-· 

££f.Vlft · · · t·~ 1 · llf,t :. 1 t..::~ ·" 'r:·-· t : ~: '. • · . i·· I ~ ! ~ : ~'! i ! ! :{ " : . '.-. : : --i---------·· - ·-- '- .:.-+·!··- "'-'-' ---t··----- ---,------:-
~----.,.· -__J=r-_ _j _ __ J-r-- I 1----

. ~ - ! - I __ _ '~- ~--.,------T-~~-; i-- =-i=-1 I : I 

Kde-<O~r.(,.&C' I l I --i--R·----· ·····-. r--;--=-:--i---
~&.J:I. ' I f___l ____ J _____ ·-+---------- l--1·----1 

I 

-'--!--"~~ ,. -- l - ·-_t=r ___ --~-- : I '· - - : _ _ _ : - -

1 - ·--- -- -- - . --· --- -· 



~L~~~-j_O'-·--~-l -------~~,,~~::;:;_~ 9;~~-~ J:,\!.;-~1~ ri.zz"'I ~ ·c?~n~; ~~~~:i:;;;~;~~79v.1J;,,,J 746.J>tbred?J'!/ 
_ 1 ·.1 ; :c1 ·: .1 l' · ~ :· ~ · 1 1.-: :J -1 ~' \ ~--~-; ~\ l' · or~ 1·:1' · :.-· ("t.Zd?J!,1 JV ')l::U-Jl.1. 1, ~ z H.J:Ip1 C7..~rtt7 _:P# (,1.( _L~,Als.J'!Jn.L 

!T_fJ_~,i~i-~0T~~--~~ii~-;.;u~~;-c111~~~~~---~---~~--F~,~=~-~,na-f;¥~L~i _,.,(~p~~;~='~~:~~~;~~,;:-~~~::cr:5' :~,:.,: 
~~:t; _:__·-~--t t ___ ~ ~--~~ :--=_-----==----t---;-_:::-(7"Y1~~"J J.~an-t/~W7! .. :V9K.ISO 74h ~V-/'fY.?1,P.Y~ 
. . --. I--'-· -------. -----------·· -·-------··------+--~!> .. •iv .::/" (1'@.li 11r1°)11"1"«1.r > ';>l~Mn :;r.rr».J ,, ~ -z.. ~ 

_____ ..__ 
! --···--

·-i-- ! ---
, __ _ 

~11· ;f-';!L':'"'(!j;·11 --:,·i•:::~~::j·;IJ ~!"l '; '-1l 'lo·/I ··-!,:t"Jl!.•;.J ''. 
------u.~·:;.-,;~')l~J:; 

,:, ··' 

; ' 1 

' : \ : ) I'·., '4 · r ' ~ °P' :!. 1 '. ! • \i 
1~ 11'' ,.a,...,~ ,,..,nc;. t 

, l:"'':'"'"' p;fl} \1':'\""¥tl .,,,,f\1~ 1\~\.~· 

___ L _____ .. ___ , :' _ l 

.• _;---.-

·=-, 

-( :n1 ---·~ ':' ~-: -J.1•)1c; .n:o ~-·1'JJ:l~ i1S\1·1~0 

.. :.: :~_; --:_; ·; J ·--,.,;-:,;.) :_; ~ :: 

------. ---. -· . ::·1 =--
--------·· . ·--. if I ., .. 

·lf1.b>1 <1'5(YrJ I nYrr~ru ...!>fl Cl-I. };r1/XW.O'?.J ..Ln<Yc 1 Sst# • ~ 

::!::J) ~, <'--$ ~J..J..Ts.rtf)<' o.~--1 ~" · ~ru 1 ~a ~ ..l.'1<"1 
".Li.~POflH.J. • ( 7V»ocJ "?!o/k~'1l. :J}l(!J.:l!J'IJ ..1!JJ9f)IJSIY-:> as --1>" 

('{!J,~~-".J rJV ';l..>TH.l u C 19/TM 0;,N'r? I. ,-,11~<1.lrlC 
J;J O-< -,,,,_.,OJ,7,.../ _l.3H'tr ~ S3..W $ ..... bl/.HO ./ ":;!::'/,I :J 

• l-n,.,9Jt -'J!XIP,9 I ~N/-:i? G~b r J.1n Y-IV:J ~("f"11-Vl-':?.L ~ • " 

(?NJOJ.) ';/)l/n.tr:.IWW L.hO·g Z: /Jhd_Jtt':7'/ rf~~<J ·!.! 

)8,(-:._;,.!>-U. T..> 1\~) 'Jl.9 9 ''rI'o,, }t roll !JfWH o-1 -Z 5.0-d · Z: 

,,';{ ·s..at111t ·r·~ '(r.:iw; '"..!> "/ '·o ·c>,,4z. 1q11 ..:7f1JIH 01 · 1 .. ~w ·1 

;~ 

r 

r---~ ---~· 

r 
I 
I 

' 1: ...... ----,.-~----..-------··I I• 
}rJ.t>f'll-71~fll"' ,,O;hl I :; 

l_ ---tflW,,t 
----- ,.,, 77 

,,~------.... 
// ' 
/ . ' I \ 

..ftl'l./l?O -3-- ------' I ~s.'tlJ 

,/ 

. . ~ : . : I • ' . . ' 

-'""' I .. " .J~JJl,J1H t '.~ti I 
~" _.,~ ·!·-= = =--=-· 

\ 
\ 

' ,, 

ti-¥ 

I 

/ .. ..-



. .
_ -

r--
-·

• 
... 

' 
Ji 
i '

 
h·1

 
I 

I 
. 

! t
 

I 
~--

· 
! 

! 
! 

i 
. 

-
-

{ 
_

_ 
.J

 _
 _

, 

I 
; 

I 
I 

' 

I I 1·· I 
• 

.~
. 

-
I 

..
 

' 

\"
"
 !

. 

;·
 

I 

f 
i":

'
. 

i J.
 

i:: ,
 ..
 

,, 
. 

: i~ 
I 

I: 
I 

I
· 

1 
1:.

:.
· 

'.
I
 

' 
' 

I
•

, 

,. !·
· 

l 
.
.
 



I. 

.._ s.:no.w . . . . . . . . . . • • . • 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • 

s...D .. ........ . .. . ........................... ... . 

~ Ab• ......... . .... 0 ..... ... . 0 •• 0 • - •• 0 • •• • ,1199 litu/t9 
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Oua.t Canaltlonc 
T......,._ ............ ~ ...........•..... ..• e ••• • °11' 
"'-· ........................... ....... ~, .. 
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~- Uquid •••••••••••••••• - • ••••• 0 ••• ($ti ca,. aa°'Fl 
V- • • •• •• • •• •••• ••• •• •• • ••••••• • ••••••• , •• mol WC 
v~. L.iQuid iv..-. .. ........................ .. . a 
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2 

3 

4 

5 

7 

9 

10 

CALCULATION SHEET @ 
SIGNATURE _...;J::..~;._--G_li_lit_1r--- DATE -------

P', 0. BOX 2166 
HOUSTON, TEXAS 77001 

CHECKED -----

PROJECT B/?fcK1tJe1 D<f5: pRoxe:cr JoaNo.----..1_4.._1_i_'-______ _ 

suBJecf pl/WT 1
1
° ( ~, 1.1 /.ff.IR.. pl.ANT) A"O 61.As ~{JR.ylifi'HEET OF 3 tMe•n () - o 3oj _...___ --=---

This specification covers one assembly (three total required) 
consiseing of: 

1. Combination forced draft burner for the combustion of acid 
process gas or pipeline gas, with all the required accessories. 

2. Pilot burner for the combuseion uf plpeli.u~ ga~, with all the 
required accessories. 

3. Electric igniter for the burner. 

11 PERFORMANCE SPECIFICATIONS 

13 

14 

15 

16' 

17 

18 

19 

20 

21 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

I. 

.. 0•90101 ,.,, .. , 

Combustion Burner - Acid Process Gas 

1) Acid Gas Composition 

HzS 

COz 

HzO 

co 
Hz 

NH3 
cos 

Nz 
HCN 

C1 

C2 

C3 

C4 

C5 

C5+ 

Phenolics (as phenol) 

Others (as valeric acid) 

Total 

(normal operation) 

Mo ls/hr Mol % 

603.69 67.48 

163. 08 18.23 

113 .80 12.72 

3.02 0.34 

l.89 0.21 

0.37 0.04 

0.17 0.02 

0.12 o.Ol 
0.06 0.01 

0.21 0.02 

0.12 0.012 

0.04 0.004 
0.02 0.002 

0.12 0.012 

2.03 0.23 

l.77 0.20 

4.15 0.46 

894.61 100.00 
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3 

4 

5 

6 

7 

a 

9 

10 

11 

.J2 

·13 

.14 

16 

\& 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

30 

31 

32 

33 

CALCULATION SHEET 

Z) 

3) 

4) 

5) 

6) 

Acid Gas 

Acid Gas 

Acid Gas 

P. 0. BOX 2166 
HOUSTON, TEXAS noo1 

Temperature 

Pressure 

Volume 

Number of Burners 

Combustion Air Composition 

Oz 

Hz 

HzO 

7) Air Temperature 

8) Air Pressure 

9) Air Volumetric Rate 

10) Combustion Chamber Pressure 

11) Required Heat Duty 

lZ) Design Heat Duty * 
13) Required Turn Down 

14) Gas Outlet Temperature 

15) Gas Outlet Pressure 

CHECKED----''---

JOB NO. _ _....(_/.""f=.=2.L=.Z,..__ _______ _ 

SHEET . __ ;;;;;2 __ OF __ S.__St(EE-T"S 

460°F 

9.8 psig 

8.147 MMSCF/D 

One 

19.75 

74.31 

5.94 
100.00 By Volume 

460°F 

9.8 psig 

8.535 MMSCF/D 

9.5 psig 

Z6.75 MM Btu/Hr 

Z9.43 MM Btu/Hr 

Z5% of Design 

Z000°F 

9.5 psig 

II. Combination Burner - Pipeline Gas (Startup Operations) 

1) Pipeline Gas Higher Heating Value at 
60°F 14.7 psi 

Z) Pipeline Gas Mol. Weight 

3) Pipeline Gas Temperature 

4) Pipeline Gas Pressure 

5) Pipeline Gas Volumetric Rate 

6) Air Pressure 

7) Required Heat Duty ** 

950 Btu/SCF 

16.51 

lOOoF (Ambien~) 

500 psig (Maximum) 

0.186 MMSCF/D 

9 .8 psig 

7.35 MM Btu/Hr 

34 * Values include 10% contingency 
35 

36 
** 25% of design heat duty of combustion burner 

HO·•otot t•l7•1 



~. CALC~~~~~2~6 SHEET 
~ I HOUSTON, T'EXAS 77001 

SIGNATURE JAti6.S CJ\6r'! DATE ,_i..:tl.:..l..:..1._/t-.0 __ _ 

PROJECT. BRrlk t/t/ fZIP?E: l pce)ru.r 
CHECKED ----- DATE 11-2-J'q 

JOBNO.--....i./~4-~2~2.l..=-------~--

SUBJECT pi.ANT (0 (514Lf"R P/.JWf) AC:IO '1.4.> 8u.f{NE.R. 
to -lo' .:z.o o 

SHEET __ .!J. __ OF __ _.._s ... ew.TS 

2 

~ III. Pilot Burner 

5 

6 

7 

8 

9 

10 

11 

F 
13 

14 

15 

16 

17 

18 

19 

20 

22 

24 

25 

28 

27 

].8 

29 

30 

31 

33 

34 

35 

36 

l) Pipeline Gas Pressure 

2) Pipeline Gas Volumetric Rate Vendor to specify 

3) Combustion Air Pressure li.S psi~ 
(Maximum available) 

4) Combustion Air Volumetric Rate vendor to specify 

5) Purge Air Pressure (Maximum available) 115 psig 

6) Purge Air Volumetric Rate Vendor to specify 

7) Pilot Duty Vendor to specify 

IV. Electric Igniter 

The burner is to be equipped with electric igniter. 

V. Mechanical and Structural Details 

l) Electric supply available at 120 & 240V/60 cy/l phase 

2) Copper and copper alloys should not be used. 

3) Purge air is required on sight ports, natural gas line 
(pipeline gas), acid gas line and pilot lines. Vendor shall 
specify volume and pressure require4. 

4) Each burner is to be installed on its respective reaction 
furnace, i.e. 

lOF-103 on lOF-101 

lOF-203 on lOF-201 

lOF-303 on lOF-301 

5) Burner to fire horizontally along the central axis of a 
horizontal cylindrical reaction furnace of 5 '-9" ID x 24 '-0" 
T-T length. Vendor to design to prevent flame impingement 
on vessel refractory. 



4.5 Data Sheets for Pumps and Drivers 

10-DS-G-Ol: Molten Sulfur Pit Pump (lOG-001 A, B) 

10-DS-G-02: Sour Water Return ( lOG-002, lOG-003, lOG-004) 

10-DS-G-03: Sour Water Return (lOG-005, lOG-006) 

4-43 
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CENTRIFUGAL PUMP DATA SHEET 
APPLICABLE TO: PROPOSALsj§ PURCHASE Q AS BUILT 0 

NOTE: Q INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

0 BY MANUFACTURER 

JOB No. I Jt.n < 1TEM No. J o G - o o r t3 , ~ 
PURCHASE ORDER NO. __________ _ 

REQUISITION NO·------------­

INDUIRY NO·--------------
DATE ______ REVISIDN ______ _ 

FOR Z3 RE"c 1<. tN ,:? 10G# ?Ro1ec. r SITE 138E,Cl<lt"tBJ.DGC: caGNTY Ky. 
UNIT ?L Bet r= I 0 SERVICE moLTFN .St.JLEUR. PIT ?UIJ!P 
ND. PUMPS REQ'D_h_NO. MOTORS REQ'O __ ITEM NO. ____ _ PROVIDED BY ______ MTD BY ________ _ 

ND. TURBINES REQ'D __ __.TEM ND---~- PROVIDED BY ______ MTD BY ________ _ 

PUMP MFR Lev-•~e....;c::..g. SIZEANDTYPE 1'/z.•' 0 STAGES__..___SERIALND. ______ _ 

OPERATING CONDITIONS, EACH PUMP PERFORMANCE 

LIQUID MOLIFtf.. SU LFLJR, U.S. GPM 11 PT. NOR. 'Z :2. RATED 7(,,- PROPOSAL CURVE ND. 

DISCH. PRESS.. PSI& Z.Y RPM...!..1 S' LNPSHR (WATERI --
PT. F. NOR. 3 ~O MAX.~ SUCT. PRESS.. PSIG MAX. RATED G EFF.. 44 _BHP RATED.2. 3 
SP. GR.11 PT l· 2 s. Dlff. PRESs.. PSI 11· g: MAX. BHP RATED IMP ~. !2.. 
YAP. PRESS. a PT, PSIA DIFF. HEAD. FT :i ..,, MAX. HEAD RATED IMP 

VIS. 11 PT •• .J...S._ ~"-- NPSHA. FT l2.· s- MIN. CONTINUOUS GPM 

CORR/EROS. CAUSED BY HYO. HP ~2- ROTATION (VIEWED FROM CPtG ENDI 
~ --· 

CONSTRUCTION SHOP T£STS 

NOmES SIZE RATING FACING LOCATION ~ON-WIT. PERF. QWIT. P£11F. 

SUCTION iprwON·WIT. HYDRO QWIT. HYDRO 

QNPSH REQ'O. QWIT. NPSH 
DISCHARGE 

QSHOP INSPECTION 
wE-MouNT: a CENTERLINE a FOOT a BRACKET AVERT. 1TYPE1 ~ / 1 ,, IVI F •< r-, i::; LJ 

QOISMANT. &-INSP. AFTER TtsT 
·SPUT: 0 AXIAL ORAD: TYPE VOLUTE OSGL ODBL OOIFFUSER 

QOTHER 
-PllESS: 0 MAX. ALLOW. PSI& 'F: 0 HYDRO TEST PSI& 

.CONNECT: OVENT 0DRAIN 0GA6E 

IMPB.l.Ell DIA.: ORATED OMAX. OTYPE: 
MATERIALS 

MOUNT: 0 BETWEEN BAGS 00VERHUN6 0 WEAR. R&. DIAM./CLRNC. API CASE/TRIM CLASS0-

BEARlll&S-Tm: ORADIAL OTHRUST 
.:: .r 7J l6 LUBE: ORIN6'01L OFLDOO ODIL MIST OFUNGEll OPllESSUll! CJ SS , 

COUPUN6: OMFR OMODEL 

DRIVER HALF MTD BY: 0 PUMP MFR 0DRIVERMFR 0PURCHASER 

PACXIN6: 0 MFR & TYP' OSIWND. OF RINGS BASEPLATE: 0 

MECH. SEAL: OMFR&MODEL Al'I CLASS. CODE VERTICAL PUMPS 

OMFRCODE PIT OR SUMP DEPTllQ fi" I 

AUXILIARY PIPING MIN. SUBMERGENCE REQ'll.CJ 
,. 

Oc.w. PIPE Pl.AN Q S.S.: Q TUBING: Q PIPE 
.. 

COLUMN PIPE: a FUN&m OTMRWIBI QCU: 

0 TOTAL COOLING WATER RE011. &PM Q SIGHT F.I. REaD 
LINE SHAFT: a OPEN a ENCl.OSED 

Cf'ACXIN8 CODUN9 INJECTION REO'D: OTOTALOPM OPSIG BR&S: OBOWL __ OLINE SHAFT __ 

QSEAL FLUSH PIPE PWt Oc.s. Qs.s. 0TUBIN8 QPIP£ BR&. LUBE OWATER DOIL O&RWE 

QEXTERllAL SEAL FLUSH FLUID O&PM CJPSI& __ FLOAT & ROD Qc.s. os.s. OBllZ ONGll! 

QAUXIUARY SEAL PW1 0 C.S. Q S.S. Q TUBING QPIP£ FLOAT SWITCH Cl 

0 AUX. SEAL QUEJCll FLUID 
PUMP THRUST. LB au .. __ CJDOWll __ 

MOTOR DRIVER 
TURBINE DRIVER 

.-... 
1800 u'" I."? I'-.~ Hf'...JQ_RPM FRAM£ VOL TS/PllASE/CYCUS 

MFR .BEARINGS LUU 
TYPE INSUL FUU LOAD AMPS 
ecIEEC. TEMP RISE. C LQCXED ROTOR AMPS APPROX. WT. PUMP & BAS' 
QVHS QVSS VERT. THRUST CAP. 1.8. SERVICE FACTOR 1.0 MOTOR TURBINE 

AP! STMIWIO 810 60V£RllS UNLESS OTHERWISE N 
t?VMP r $ $ Ut3Mt;i!(;_,~o IN L.t($l/I() 5UL/:ll2. p1 r. 

REV. J06 NO. I DRAWING NO. 

flJ I ..,_ - /J./2 '?. '- ! /o-i)S-(,-o I a 
:O IJ ·ZJ· 'iC , ....... ,~ -C-<l p~~ zato lJMV 1~ .. \11"i' ·-- I OF i ·"O. DATE SHEET ' 

,., 



CENTRIFUGAL PUMP DATA SHEET 
APl'UCASLE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 
NGTE: 0 INOICATES INFORMATION TO BE COMPlETEll BY PURCHASER: 

0 BY MANUFACTURER 

FUR J3Rf: C l'ICt /?(D(i.£ PB01£<T 

UNIT_. PI. R~ .... z-__ 1:...0=-----------­
HD. PUMPS REll'D-3--HO. MOTORS REll'D_J_ITTM NO.-----

JOB NO. /it Z4'-1nM No . ..LQ.(., - co~ 003 o()L( 

PURCHASE ORDER NO.-----------
AEQUISITION NO.. ___________ _ 

INQUIRYNO..--------------
OATf._ _______ RMSION1 ______ _ 

s1TE dR,e c1<tNt<' DGg counry ~v-
sERVICE 5 O u /!i! W.rP y:·.g i'? e Tl.18 C{ 

PROVIDm BY MTD BY---------
NO. TURBINES REQ"D nM NQ.,____ P!IOVIOm n ______ MTD BY ________ _ 

PUMP MFR E:! [, 8y 1We:HAN'f4'tk SIZE AND rm ________ STAGES, ___ SERIAL NO.. __ __; ___ _ 

OPERATING CONOITIONS, EACH PUMP PERFORMANCE 

UOUID t; Oil f./ WllTFv U.S. GPM 11 PT. NOR. so RATED S:Q PROPOSAL CURVE ND. 
DISCH. PRESS.. PSIG 6:a RPM HPSHR (WATER! 

l'T. F. NOR. lQQ IAAX. SUCT. PllESS.. PSIG MAX.. RATED l !::! EFF. 5Q BHP RATED 2.-~~ 
SP. GR. 11 PT O· g~ 3 OIFJ PllESs.. PSI J..i6 MAX. SHP RATm IMP 3.35 

VU. PllESS. • PT. PSIA DIFJ. HEAii. FT · t.'2. :z MAX. HEAD RATED IMP 
VIS.• PT. S. ___ Cl' __ NPSHA, FT -:in MIN. CONTINUOUS GPM 
CORll/EROS. CAUSED BY t:t. 'Z.~ ~S2Z HYO. Hf' l" !3. ROTATION (VIEWED FROM CPlG £Niil 

CONSTRUCTION SHOP TESTS 

NOmES SIZE RATING FACING LOCATION ~ON-'MT. Pm:. . Q'MT. PSIF. 

SUCTION (3HON:'MT. HYDRO O'MT. HYllRO 

DISCHARGE 
ONPSH REQ'O. O'MT. NP$1 

CASE-MOUNT: 0 CEHTERUNE 0 FOfJT 0 llRACXET 0 VERT. IT'tl'fl 
,,,:,SHOP INSPECTION 

·SPUT: 0 AXIAL ORAO: rm VOLUTE OSGL i:JDIL ODIFRISER 
QOISMANT. l INSP. AFTel TEST 

.l'flESS: CMAX.AWIW. PSI& ·F; 0 HYDllO TEST ISll 
OOTHEll 

~: cvar 0 DRAlll 0 GASE 
IW&.LEll DIA.; ORATED CMAX. crm: MATl!RIALS 

MOUllT: 0 llETWEBt 8R8S ODVEllHUllll 0 WEAi!. R8. DWl/CUlllC. API CASE/TRIM~- :z- 3 
BWllll&S-Tll'!: 0RAQIM CTHRUST 

LUIE: 0 1111& OIL 0 RODD ODIL MIST ORJJll&ER OPllESSURE 0 -·-----· -·· 
CDUPUlll: CMfll OMOl.IR 

ORMll HAU' MTII rt 0 PUMP Mfll 0 lllllVEll MFlt 0 PURCllASSI · 

l'acma: c Mflt • rm 0 SIZE/NO. OF RINGS BASS'UTE:C 

MECH. SW: OMFlllMODR iPI CUSS. COD! VERTICAL PUMPS 
CMFllCDDE PfT OR SUMf' OEl'TII() 

AUJULIAA\'. 1"1 .. ING MIN. SUIMSIGEJIC! RBl'1J. 0 

0 C.W. PIPE PIM 0 CU: 0 S.S.: 0 TUll116: QPll"I! COLUMN PIPE: CRAN&m CTHREADBI 

0 TOTAL CDDUlll WATEll Renl. Gl'M 0 SIGHT H AEU'tl LINE SHAFT: 001'91 CENCUISBI 

O'Aelml CllllUlll ~ RllJ'O: onmu.IN'M Orsa• Biili$: c~ Cu•SHAFT-
()SUL R.llSll "" Pl.All 0 C..S. 0 S.S. 0TU8111& 01'11"1! 8R8. LUii CWATEll ODIL OGllEASE 

OfXTEllML SEAL RUSH FllllD CGPM CPSI&_ RDATl ADD Qc.s. Os.s. QUIZ OllDM 

OAUXIUAllY SEAL Pl.All 0 C.S. () S.S. 0 TUllllG 0 PIPE ROAT SWITCH 0 

0 Allll SW DUBICll R.lllO PIJMf' THRUST. LS 0 UP CllGWll 

MOTOR DRIVER 
TURBINE DRIVER 

HP s RPM ? I. u·o FRAME I .9 <\ L VOLTS/PHASE/C'ICUS .L..e. O I 3 / L ' 
, I 

Mfll SWllll&S LUH" 

TYl'f lllSUL RILL LOAD AMPS 

- ~r::~ TEWRISE. C UJCXED RIJTDR AMPS Al'l'!I01 vtr. PIJMf' l BASE 
QVMS QVSS VEllT. THRUST CAP. LI. SEllVICE FACTOlt MOTOR TUR9111E . --

iPI STMOAllll 110 GIMlmS Ula.ESS IJTHEllWISE •••11tu..----------------------------
D&"J 7";:) Stt,C: r. T CQMM ON T~O~--/~r __ ,_-;..__-_0=0._"2...=...._ . ..:...r?~0::.....13:........::0::...;::0=-.:4';:i...;..· ----

lilJ 
JO&.N0.1 ~~A~~~~~· I REV. I 

/o-M-6,.-ol.:; 0 

I 
() II /2J/1~ I ,'5 u l!!'7'J Po~ ~l+,4tt: ~~ ·>(,,, /rJ MWll I 
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CENTRIFUGAL PUMP DATA SHEET 

APPLICABLE TO: PROPOSALS 0 PURCHASE 0 AS BUil T 0 

NOTE: 01NDICATES INFORMATION TD BE CDMPtETED BY PURCHASER: 

0 BY MANUFACTURER 

JOB ND. / 4 ? l ~ITEM NO. I 0 G - 0 r;, s I 0 of, 
PURCHASE ORDFR Nn 

REQUISITION ND·------------­

INQUIRY ND·--------------
DATE ______ REVISION ______ _ 

FDR ~3R£C !Or-IRtlJGE PRo::tEL'T SITE f3RF c tONt?1 D £ COUNTY Ky. 
UNIT pt..19 N r ID SERVICE 501.J R I.Al f'.\7 ER RETURH 
ND. PUMPS REQ'D~NO. MOTORS REQ'O __ ITEM NO. ____ _ PROVIDED BY ______ MTD BY ________ _ 

ND. TURBINES REQ'D TEM Nll·--~- PROVIDED BY MTD BY ________ _ 

PUMP MFR E'S r 61.1 rl IE(.."' A~u • ..ic... SIZE AND TYPE _______ STAGES ___ SERIAL NO. ______ _ 

OPERATING CONDITIONS. EACH PUMP PERFORMANCE 

LIQUID s:oug !.ll!BIEK. U.S. GPM at PT. NOR. S'. Q RATED s::c PROPOSAL CURVE NO. 

DISCH. PRESS .. PSIG 60 RPM NPSHR (WATERI 

PT. F. NOR I Z 0 MAX. ___ SUCT. PRESS.. PSIG MAX. RATED /. J.( EFF. S:Q BHP RATED 2. < ~ S 
SP. GR. II PT O· Cf 8 ~ DIFF. PRESS .. PSI ~6 MAX. BHP RATED IMP -:2. 3~-
YAP. PRESS. 11 PT. PSIA DIFF. HEAD. FT -- _U?._]_ _____ MAX. HEAD RATED IMP 
VIS. II PT. s .. ___ cp __ NPSHA. FT ~<:::> MIN. CONTINUOUS GPM 

CORR/EADS. CAUSED BY $'.O:J,.,. HYO. HP L· 3J, ROTATION !VIEWED FROM CPLG ENDI 
·-

CONSTRUCTION SHOP TESTS 

NOmES SIZE RATING FACING LOCATION ~NON·WlT. PERF. 0WIT. PERF. 

SUCTION ¢NON-WIT. HYDRO QWIT. HYDRO 

DISCHARGE 
0NPSH REQ'D. 0WIT. NPSH 

CASE-MOUNT: 0 CENTERLINE OFODT 0 BRACKET 0 VERT. ITYPEI 
QSHOP INSPECTION 

QDISMANT. l.INSP. AFTER TEST 
-SPLIT: 0 AXIAL 0 RAO: TYPE VOLUTE OSGL ODBL ODIFFUSER 

QOTHER 
-PRESS: 0MAX. ALLOW. PSIG 'F; 0 HYDRO TEST PSIG 

-CONNECT: OVENT 0 DRAIN OGAGE 

IMPELLER DIA.: ORATED OMAX. OTYPE: MATERIALS 

MOUNT: 0 BETWEEN BAGS ODVERHUNG 0 WEAR. RG. DIAM./CLRNC. API CASE/TRIM CLA~ 
BURIN6S-TYPE: ORAOIAL 0THRUST 

LUBE: ORINGOIL OFLODD OOILMIST OFLINGER OPRESSURE 0 . C..R!!.PEt:t.r.E_g_ 2,o 
COUl'llN6: OMFR Cl MODEL .. 

DRIVER HALF MTO BY: 0 PUMP MFR 0DRIVER MFR 0PURCHASER 

PACICING: 0MFRl TYPE OSIZE/NO. OF RINGS BASEPLATE: 0 

MECH. SEAL: OMFRlMODR API CLASS. CODE VERTICAL PUMPS 

OMFRCODE PIT OR SUMP DEPTHQ 

AUXILIARY PIPING MIN. SUBMERGENCE REQ'D. 0 

Oc.w. PIPE Pl.AN ocu: 0 S.S.: QTUBING: OPIPE COLUMN PIPE: 0 FLANGED OTHREADm 

0 TOTAL COOLING WATER REQ'O. GPM 0 SIGHT F.I. REQ'D LINE SHAFT: OOPEN 0 ENCLOSED 

QPACKING COOLING INJECTION REQ'D: OTOTALGPM OPSIG 8RGS: OBOWL __ DUNE SHAFT __ 

QSEAL FLUSH PIPE Pl.AN Oc.s. os.s. QTUBING 0PIPE 
BAG. LUBE OWATER DOIL 0GREASE 

QEXTERNAL SEAL FLUSH FLUID OGPM OPSIG __ FLOAT l ROD oc.s. Os.s. OBRZ ONONE 

0AUXIUARY SEAL Pl.AN 0C.S. ()S.S. QTUBING 0PIP£ FLOAT SWITCH 0 

0 AUX. SEAL QUENCH FLUID 
PUMPTHRUST.LB OUP __ ODOWN __ 

MOTOR DRIVER 
TURBINE DRIVER 

HP __ _..s. ___ ,RPM ~L. ... ··~ FRAME 1/3'1-J VOL TS/PHASE/CYCLES "' G "I 3 J ' u 
MFll .BEARINGS LUBE 

TYPE INSUL FULL LOAD AMPS 
ENC Tl6;: "- TEMP RISE. C LOCKED ROTOR AMPS APPROX. WT. PUMP l BAS~ 
OVHS ovss VERT. THRUST CAP .. LB. SERVICE FACTOR MOTOR TURlllJIE ___ 

AP1STANIJAllO1110 GOVERNS UNLESS OTHERWISE NOTED·---------------------------

IQ (',-00~ L /D(, -oo{ 

J06 NO. DRAWING NO. REV. 

II -to-O~-~> 

'!J!lhr"' 
... 

.i.).. 0 tJ l~~t:r,7 i-OiZ.. -/Htt5i: ~~ JH. l\Wli ·- ·--- {_ I I NO. DATE SHEET OF 

; 



4.6 Data Sheets for Compressors and Drivers 

10-DS-K-Ol: Air Blower (lOK-101, lOK-201, lOK-301) 

10-DS-K-02: Air Blower (Spare common for three trains) 
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POWER: VOLTS ----
CYCUS PHASES------
STEAM P.S.l.G. AT THROTTLE 6 oo 
EXHAUST 5 o 

fLOWIHUT NO 

A. GAS PLANT 1ouir. llO.· lolC· /01 

CHARACTt.RISTICS SERVICE 
1

1"..~~0'1 
I. GAS RI R 

BLOWER DATA SHEET 

fl.OWIHUT NO. 

PLANT [QUIP. NO. 

E. BEARINGS 8 
WBRICATION SERVICE 

1--"'2 .. '-"S'-. P;_._G;;..R;_·;_l:..;.A.;;.IR~-' _;l.;....O;;_;_l _____ ---11-..,,...l:...·_0_--1-----1----1-----1------11----~ ~HRUST:(S.A.E. NO. ON FINAL DATA SHEET) 
3 POUNDS PER HOUR q OP,!;"° 2 RADIAL: IS.A.E. NO. ON FINAL DATA SHEETI 

SPECIFICATION NO. ------
8. M. NO. _________ _ 

4. STD. c.F.M. Ciil 60•r 8 14 .7 PSIA 6 s -z. '- 3 1G11usl '"'Ko.l'LOoo ooi:NG.I 111HG 01L11G. 
5. FLOW TEMP. ·F q (., THRUSTI A ' 8 I c 1------1------11-----+----+---f-----t 

6. CFM AT FLOW TEMP. 11E,9 RADIAL.I A I 8 I C 
w 4 TYPE OF CLOSURES: 5 B PRESSURES '°5METHOD OF SEAU-NG----·---+----t----t-----t--

CL I SUCT_IO_N·-----'--' PS.~l-'f\-'------+-'/'-4.,_·-'3"--t------1----i---+----+-----I ,_!_y.1fil!!bL!J!@!!l!;ATOR~;___!)'.PE -·-· ·-··- ----•>----+--- ---+-----+---
! J. .. DIFFERENTIAL p~, I 2. I .._r__y1~l!!LE_j,!1J!!l!~!OR~ .. ·--.!;.APACITY ---· ---·-
::$ ] QISCHARGE P<11\ ~'1..l4 !!-~~ARIN~~~f!!__COQl,~D 1----t----i,-----t----·· ----

~ C~-OPERATION--~~------+~~........,1-----t----t·- ··--- ----t----t ~__!:_u~R1CATING <.>~~.!'_ _______ ·_~ ~---------:===~~::~~-~-----+------------t-t ---------_-_-++·----------t 
_L!.ff!f'.~!19): AT RATING JQ _ _i,~BRIC_~Irn\LQ!h~9_Lj'._R _____ , -----+----+-----l----+---· -----

w I. 8 Hp AT _R_AT_l_N_G _______ ....... -?jc;c;--+-----<>-----+--·--·----+---·- F. CONNECTIONS 

; riijQ_I ~~!!:!-~. -=D-"IA-"M"------- -·-·<-----+---·-+-----<>-·· ---~=~:====-~~~~--_ .J.A 1NL~~!ll._. ___________ .._ ___ ·~----l------ll-----1-~--+----I 
~~jl~_!!IP FOR 81D IMP DIA - ---+----<---t 18.INLET: R!>:.T._l_N __ G _________ •----+----... ----t----t------1----i 

:? . R PM. OF FAN OR &LOWER 9 50 J.=.C". l~N-=L.:E.T:....:...: ~FA,~C"'l~N-=G-----------1------+---1-----+------11-----
I. R~PW ·-o;_F_D;;..R_;l_V-=E.;...R _______ _..ls ....... TF_,.ll..c..:;AA>4JT'-=U'1,.._.":l:l~"-L11·· ~~"'==-=__...,!~~ d--......,"'-':>ICJ.Llm~>---+-----1 ~ DISCHARGE SIZE g :!::Ji~_SPEED - ,. 28. DISCHARGE RATING I I. Ou rLET VELDcrTY 2 c. DISC HAAGE ·~G1.NG=------1------+----tr----+-----+---1--- -

,.. t.·oiRECTIOH OF ROTATION CCW 2D DISCHARG~CATIO-N------1-----.f----1------11------t-----t----,t 
• FACING COUPLING END CW G. TESTING 

~ ~~M=B~C~R'--'O~F_.S~TA~G~E~S--------t~o~,...a .......... e.._+----t----+---+----11---~1--·~S_J_A_JE"'--'E~X_TR_A_COST~"--l~F_A-'N'-Y~F~OR'-'-E~A~C~H-t---t----t----+-----t---1----1 
! 1-----------------t-----+---ti-----+-----+---1-----tr~l-'D~Y~N~A~M~IC~B~A~L~AN~C~l~N~G_O~F'--"IM=P~E~L=LE~R~S'--t---./--<l----t----+---+----1-----1 

2. WITNESSED PERFORMANCE TEST V 

j o. CONSTRUCTION a MATERIAL 3. 1NsPEcT10N 
iL I. CASE:· MATERIAL r:-:r. ..._ 4 DuuuouG TEST WITH ar. ""' nA•VER ~ ,. ~~~ '-

l--=--'C;.'."ON,-::7ST,-,RUC-:f'=T....;;ION;;.;.;....: -'-'H-"'OR~IZ;;.;.·.....;;OR.;.;.._V.;..::E:;;;.R;.:...T.:.... . ...:.SP;..:L::..;IT'-fyFx.r. -- . - ---t---+---l-............... --'"'411i.d H .. MISCELLANEOUS.... ' 1-b~ - " 
~ 2. IMPELLER .. flffflf/W/li. --1------+---t------1---~~~u.. PRICE EACH F.0.8. ~- ro.J ._;_ , -·· ___ ..... ; ' 

I ll: J. SHAFT MATERIAL 2 WEIGHT lWIHDS NO- '- 1C::7Vi1!' .....___;;,;+..:.:_:_:: --i.--

a 4. SHAFT DIAMETER 2A WEIGHT 80XEO FOR SHIPMENT ' - , --......._ v 
ii 5. fLEXl8Lf COUl'UHG CALI( 3 SHIPMENT FROM R°CPT OF ORDER WEEKS --+---t-----1---"'"'"-lr-----t 

e I. COOPUNG GUARD yc.-i 4. DRIVER H.P. '>" 7 (_, ---- ·-··-·--
"'.!.BASE PLUE 1_,.,_., ~.TYPEOFDRIVER: TURBINE. COPP1g 1'10.f) RL1."2.L 
~ I. CLASS I FAHS I - 6 DRIVER: COUPLED. GEARED 'klJF~!t i L-.Sll t0? IV NI /Q:oc.. 
fi I. ARRANGEMENT I FAHS) - 1. PERFORMANCE CURVE MANUFACTURERS NO. 

--­
·-

::i 10. INLET SCREEN - 7A. PERFORMANCE CURVE FOREIGN PRINT HO 
~ II CUAH· OUT REQUIRED - . 8. OUTl.INE oRAWING MANUFACTURERS--N-0.-1------1----tl-----+----+---t------t 

"! 11: VARIA8LE INLET VANES REO'D. - 8A OUTLINE DRAWING FOREIGN PRINT NO. 

t-!--'' ... ~·-1~ ..... ,u;r""-'-'-""'"'"~"' ,.u ... :u:;:"'ol~(:iJ"E=.......u.! 51L~e:..:N:r.,;:'~·E~A'A--l-.........,,,,a.l<l'l<l"'=P'1'1---+---1---+----+---I ~~.SECTION DWG. MANUFACTURERS NO. 
1-!::1•::·::~5~~-~ ,..,.!!,~ ..i.,;:~\=-~ !-'.!.'~ r=-~~~~..i::!1t,;•~/==TI!~~=·M:!:::::p· =fl= ·~v· ':-!::::t:==:::lt===±=:;::::::l:=====f===::t 9A.CROS~- .~ECTIO"! OWG. FOREIGN ~IN':-'T-::N:70::.=1f---+----f---i----+-----ll----I 

I'" 10 M°FR's. SERIAL NO. ON FINAL DATA SHEET 
~MANUFACTURER ~OLM~~ l~•nuJ~lL /Tur::Rw:J Id•, ll.~l<'1n-M~ .•. ~n..,/s:.,..,. .... f/Jp1 .,. JAii 

a M FR'S TYPE a SIZE l~R8clc.t. ,., I • H J:nr .... ,, ~ 11-. 
,; BWfTEL I> I IOATEI I I I IDATE I I I I I I 1JOB. NO.I IREV. 
I w1 I I .1 I I I 1 I 1 1 1 lf\11~ 1)1-owfR 1°1 ... -1°1 I I 
lo'. Houno" a: I o l•117LJSil i: $ ~u Fi> FoA.. PH""' 2 F-. ,.-,,-11>--,,,..,-t-1.,.,.....,..,u"'"-,llQ::-7--tl-:-tl-.,,,..._l'f_-tl1-----------,1---tl-+l-+l--1I h \<. - >-0 ' O::· It>-"b ~ - k- 0 I 0 
"--~-------L-1~'-'l"·"'""~:..;:..::~'-'-'=.JW<...._~._.'"-'""'il.r"-"'-'-'~-...&;.:..;;..;.o'--~-A---~~--~---L--JL-~-1--L-~---~~---J.'~Q~l5...::-~l~uJ.....\ ___ J....::.J~---:.:.J....:....J 



POWEii: VOLTS >11 f. t' 
CYClfS Cc i PHASES __ . ..,.._ __ _ 
$TUM P.S.l.G. AT THROTTLE ___ _ 
EXHAUST 

fLOWIHllT 110 

BLOWER DATA SHEET 

fLOWIHUT 110. 

PU.Ill IQUIP. llQ. 

SPECIFICATION NO. ------

B. M. NO.----------

A.GAS PL&llf IOUIP. 110. 
ffi~.;., ___ __.. __ --1 ___ ........ _____ --I 

E. BEARINGS a 
WBRICATION 

iDJ(:(iol 
~- -----. -+-----------+----<! 

CHARACU.RISTICS SERVICE 
SERVICE 

I. GAS 
I S. P. GR. I AIR • 1.0 I l·O I THllUST:IS.A E. HO. ON FINAL DATA SHEETI 
! POUNDS PCll HOUll 2 RADIAL: IS.A E. NO. OH FINAi DATA S.-tfETI 
4. STD. C.f.M.@ &O"F 6 14.7 PSIA 
S. FLOW TEMP. •f 
I. CfM AT flOW TEMP. 

J JGllOH r·c•o., fLOOO OIL:lli 1 ••llG •ILllG. 
THRUSTI A I B c 1-----------------------11-----1 
RADIAL ------1----t----t-------~ 

·1 A _L_. B I c .. 1---+----+----+----1-----1 

·------· 1---··-·--· 

w 4 TYPE Of CLOSUHES: -1----11----; 1-a-PR~~=Es=su-=R=E~s ________ _._ __ -+---+---+-----1-----1'-----1 s wnHoo Of sE".Au_N_G ________ --t~---

a. ~~GllON ,) ~ I ,.7 l!:t.:2._-+------------+---·-t>------<1 ~ ~l!!!!bL!lJBRl!;~Q!!~·- .. !!~---·- .............. •-----·l----t-- ---1----1-----1 
I ..! .. JM.!fERENTIAl, _________ -t-:..tl....,1-.-• ...,1 ____ -t---~---- -·---1----1 LYJ~l!!!.-.L...b~!l!!•~.!1Q!I~ - !=APACITY ---·· -·--·-·-·. ----- -------
H J QISCHARGE p~ 1 f'..l it.1...14 8 BEARINGS WATER COOLED 
a C:-OPERATION--&.-'..i.:...._ ____ _..,'-'-".:..;..'-i.----1-----1-- ··-- ----ii----~ j-i~~iiiCiiiNr-ci!C-Pu~f~·= ___ -_-_-_--=.-.- =----·---+·•_-_-_-_-_-_:1-:_-_·-:_~---_· 1---·---~~~:;~~~~--t· -·===·---1-
a ~lff!N~P "'AT'--ll"'A~T~IH;.;.G=-------1--·---I---+--- >----- ___ ....._ ____ ~i,~llfilC~!m!L Q!b~-~Qh.l;._11 _____ .. ·-------·--
::: _L~ !!..! _!J_ ..:.:ll=AT'-"l.:.:.H.:.G ______ 1-... 4~c,,o'--..._--1-----lt- __ _.,_ __ -1-- _ F. CONNECTIONS 
= L!l!!U!!!~~U~!I .. _D_IA __ M _______ - --11----+-·---+----1- ----+-·------- JA •NLff .. : .... ....§!il_ ___________ ..... ___ ... ______ ---1----·----4-----
~ M~!.......!!1.!.....~~0~ll-=B~ID;.......:.l:M"-P-=D;.;.l;A ___ 1-;i.a.4Lu,.,"---+----11--------......----~---~ J!!~ET: ll~U.,Hj! ________ _ 

~ ~-. 11..!~ .. !L.Of FAH 011 BLOWEll Ci-50 !f.J!!LE_!...:_f~'"'C""IN"-G"--------·--1-·---1-------+''----+----· --·--
w ,.L .!!!..~ ___ OF DRIVER /A_~,,. J!:. DISCHARGE SIZE _______ ._ ___ --+----lf-----i.--------tl-----
li 1. TIP SPUD 28. DISCHARGE RATING fi J:_Q~T-~~n=--·--vE_LO.-ci_,TY---------+-----1----•----:---ti-- J.f.:. .... .!!~f.~ARGE · ~ C.•H-=-'!..-. ------1----+---if----+-------.•-·---

1. DIRECTION Of ROTATION CCW i:.t'""•HI.. 12D DISCHARGE LOCATIO-N------1----+----+----<>----+-----
~ FACING COUPLING END cw G. TESTING ! 10 lll!MBCll OF STAGES O,JJ ~ATE EXTRA c.osr If ANY FOR EACH --0----1 
! -----------------1---__..----11-----1--"----1---._----1~~1~D~Y~N~A~M~IC-......:B~A=L-.A~NC~1~N~G~O~f~IM~P~E~L=L:ER~S~-f-=-V--·_-+----1f---------1---._--~ 

2. WITNESSED PERFORMANCE TEST ....-
j 0. CONSTRUCTION a MATERIAL !. INSPECTION 
iZ I. CASE: MATERIAL C, I 4 RUNNING TEST WITH ACTUA""L~_,_D-.Rl~V-=Bl....___._...--_. _____ .,_ __ -1----11----}----I 

~-c_OH~ST_11_,uc,,...T_10H_:_H_OR_1z_. _OR_v_.E._R_T_. _SP_.L'""IT-+-1-i:-,-A r H. MI SC ELLAN EOU 5 » 2. IMPELLER ~!!!-,-'!-rt+_-_ ---+-------1---t-----1 I PRICE EACH fO 8 __ . . t 
~ S SHAFT MATERIAL o .l_ WEIGHT POUNDS NET f 1d·~~ ... 
o 4. SHAFT DIAMETER 2A WEIGHT BOXED FOR SHIPMENT "'i -------------If---.. -· 

ii s. FLEIUBlf COUPLING ......... ·!•• 1 SHIPM~ .. , FROM R'CPT Of ORDER WeEICS. H -----!------------ --
~ I. COUPLING GUARD u > 4. DRIVER H.P. 5"0 0 -- ,....._..-=-
"' ,.1 &ASE PLATE lii..~o ~.TYPE Of DRIVER: MOTOR .1il,9-'\( , .. ~,.J=!IO . ..L _?)g_;f=(.

1 
f..:J._!L_..',"+~·--

g I. Cl.ASS I FANS I - 6 DRIVER: COUPLED. GEARED . f. L Uf /<'!!:!._...S2 ;i !)JJ, #fl! . . .10~ )o_L. ·-
. fi 9. ARRANGEMENT I FANS) - 1. PERFOllMAHCE CURVE MAHUfACTUllfllEi HO. . .... --·-- \_ .... ----t----1----1 
, 10. INLET SCREEN - 7A. PERFORM~-~LCURVE F~_flGH PR~~l'_H_O-+----tf-----+----+----1----1------1 
~ 11. ClfAH • OUT REQUIRED - 8. OIJ1l.INE OllAWING MANUFACTURERS ,. 0. 
I 12. vAlllABLE INLET VANES REQ D. - 8A OUTLINE DRAWING FOREIGN PRINT ... o. 

1-'l~lc.....il~,,.,,liJ. L-'/J<Un••t.;"..U •'"A'!-·'~··''..........;'o.J .. U:Jj~~_. *"..lla'-----f-ol-W<.l'O:a:'nau~'-'+---l---+----+---11----t ~~- 5£.GTION DWG. MANUFACTURERS. HO. 

1-.4~='~· ... ~··!·~,·,:!·~ilf· ·~"~D"-:!: ·:.~ .. -=·"~#t:.'"~n·--=··~,#==::::Jt:'=u=":!' ':!::±==:::t===t::==::t==::::Jl===:f ~~-~ECTIO~ DWG. FOREIGN ~IN.;..T:.....;..tl..;:;0-'-. ~----1---~----------1------1' I'" 10 M
0

fR'S SERIAL NO. ON FINAL DATA SlllEET 
• ....,.M...,A...,N""-':"U.-F..;..A;..;;C._T._U.._..R:..;;E;..;R~--------,1--::..;U.:::o;.:;;1-:.::"'~'"1:..L."'-~/!;,1:;;:1.J~W..:.:1!.:.:::N~/.....:TJJ.;.r.::'E~Pvftl=.:O~;.:./µc.=--.---~ Ji:<.~-:;·_,_ _ __ ,, '"'leuu.- u "'·· J -

I M FR'S TYPE a SIZE lk Mi. 12. INLel f:1t.:re.l<l ,c: '-1-:J. .7:t '5--.. nn ill I 

I~ Bf.QOU ,..,:iJ~ 
1
1DATE

1
1 1

1 
I I !DATE I I I I I I 

NOUatO• llC · •• -t-t--lf--:-:r 1--t'=:i'l----lll----------1t--1•~~·-~·~· 0 r'mlPd ISSV•'{I (CS t••O:;£ .... 11o .. ~- J ,..,., 11111•1 I I I I I I 
Fl IR (

>nJ•'c I Joa. No.I IREV. 
) ·- 0"'4•"1(11>1 . -J3J.Ot.(...t-·P ..-,,'t 'IDW•·/O-i>S-1<-ollo 

T 1 •.i'.11sl MO ~. ·-
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~ --EJ-- c:-oo? _ 
C.. · OO&- C.-004 

"275
1
- 0

11 

PL A i'J /\I 

PAgTIAL PLAN A-I E.L. 11s'-o" 

8 6 5 4 3 2 

EQUIPMENT LIST 
ITEM OESC.1ZIP\10t.J LOC.. 

10 C - 001 DEA A..C.10 G,,A.S K . 0 . l>HU"" E - 4 
10 c. -10 1 ;zot,~1 N°1 CONVe-RT e;R.. ;' -S 
1o C. - ooz S-....Jt; A.C.!D ~A.5 K. 0. DR.UM I!" • 4. 

~~~--i~0~02 ~3oz ~;Ce-x~~N:Zi~1~:s ~ . o. oRu"" ;:; H 
1oc.-1o3;2o3,303 N" 3 C.oNVER"TER. e--s 
10C - 004- REC'(CL E' AC.ID G.b..S K.O. DllU1't\ El-d. 

1ou-001 
1ot>-101,'Zot,301 
100- 10 <? ~ zo-z, ~0'2 
1ot> - 1o~,'2o~'l3o~ 
10 o -104 )'Z04, ~04 

SULFUP!. PIT 
N• 1 SEC..L POT 
N° 2 SE..ti..L POT 
N• ~ 'SE.b>..L 'PoT 
N" 4 S£A..L 1'01" 

10E.- I01 ;zot l ~01 N" 1 RE"HE..A.T E'X.GHA.N6t.R. 
10E-10'2>'2o'2,?0°2 N• '2 R.E.HEA.1' EXC.HA.NC,E.'Z. 
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CPOSJTION exes l 
Fl - IN'.:l l CATES FAIL INl\TE 

FIRE PROTECTION 

FIRE MYORJ\NT MITH 
Plff>ER CCIN..£CT I ON 

FIRE HYD'tl\NT Ml™ r<INJTOR 
lf'l.M> CONECTION SHOWN I 

HOSE AN'.l STl\Ml PlPE SYSTEM 
PER '*°PA-14 

FIXED SPRl\Y SYSTEM 
PER f'#'"PA- 15 

SPRINKLER SYSTEM 
PER NF"PA-13 

lil\LON 1301 SYSTEM 
PER lfPA-12A 

DELUGE VllLVE 

POST INOICllTOR VALVE 

HIN I HUH LENGTH ANO FOF!AAT FOR LINES . 

ALL LINE PATTERNS 91\SEO ON I .2 .. REPEl\T PllnERN 

/I.LL LINES loll.IST MEET AT CORNERS, SYMBOLS & 
EQUIPMENT LINES Hl\Y NOT START HITH A SPACE . 

& '-u .fl ISSUEO FDR PHAS£ 0 -.6C. ~( a,p /~ 
& ISSUED FOR REV IEH / APPROVAL ·~,. .4-1 "- ' I~ 

I~ 

............ - ~.t.:f.I. 

I 
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" 

3 . 

.. 

s. 

' · 

1. 

.. 

8 

I I 
l£:3 

4::1--' 
~ I 

I I lcJ-1 
c 

EQUIPMENT 

HOTOR OR ! VEN 
PUMP• COMPRESSOR OR BLOHER 
!CENTRIFUGAL SHOloiNI 

HYORAl.l. IC Tl.RB I NE DR I VEN PUHP 

TURBINE DRIVEN 
PUMP, COMPRESSOR OR BLOWER 

Ld--()} TlllllOEXP"""" 
fELECTRICAL GErERATOR SHOHNJ 

7 

RECIPROCATINC 
lllR COHPRESSOR 
I INSTR\JHENT ' SERVICEJ 

SCREEN 

VERTICAL CENTRIFUC/\L OR 

- PlM' tMOTOR DRIVEN SHOWN! 

BELT CONVE"ie>A 

EDUC TOR 

ROLL CRUSHER 

LEGEND FOR ROTATING EQUIPMENT 

C - CENTRIFUGAL 

P - PROPORTIONING 

R - RECIPROCATION 

RO - ROTARY 

I'! - HOTOR ORIVEN 

T - Tl.RBINE DRIVEN 

H - HYOIWA.IC Tl.RBJNE DRIVEN 

I 6 

HEAT EXCHANGERS 

2 . c=:::::J 
C><J 

3. ---c=J------
~ 

.. IOL I) 

s. 

' · 

I 5 t 

FIN TU8E • 
DOUBLE PIPE 

AIR COOLER 

AIR COOLER 
(PITCH CONTROLJ 

REBOILER .!. CHILLER 
KETTLE TYPE 

ELECTRIC ~TER 

I-EATER. COOLER 
OR CONDENSER 

Sl!RFP.r:E r.ONOENSER 

I. 

3 . 

' · 

7 , 

I 

VESSELS. TANKS. ETC. 

0 PRESSURE VESSELS. VERTICAL 
\~l OH Hl.li(!ZONTf\L 
CTl\NKS. RECEIVERS . OffYERS , 
SEPl\RATORS , ETC.l 

l.l.111'(1~ ltcH 

0 CONE ROOF TMle 

D FLOATING TOP TANK 

FIRED HEATER 

SUI<' 

GASIFIER 

DESIGNATIONS 

INSTRUMENT TAGGING 

COHPLETE TAC MUHB~R 

f.l'.Ji!~~a 
: : : : ~--- --HOOIFIEILA. a. c oc . 
1 1 I•---- --LOOP MJH8ER 
1 1 • - - - - • -- TRAIN NLt4BER !SINGl...E TRAIN IS ll 
' --PLANT ""'8ER 
• - - - - - - - -- !SA Fl.NCTION 

LOOP NJHBER IS NORHALLY THO DIGITS, 10 Tl-ROUGH 95. 
A THIRD SPACE IS FOR SPILLOVER. 
PLANT NUMBER IS HOT NORMALLY SHOHN IF IT 
CARRIES T1£ SAME 1U4BER AS Tl£ ORAHINC . 

3 I 2 

ISSU£0 FOR PHASE 0 llG< 

JSSU£0 FUR RE'iIEW I ,._.~l\OVl\L Plf 

llSHLNll SYNTHETIC FLE...S. INC. 
AIRCO ENERQY COHPANY. INC. 

U . S. DEPARTMENT OF ENEROY 
COOPERATIVE l\QREEHENT 
HO. DE-FCOS-800R207 17 

BRECKINRIDGE PROJECT 
BRECKIHRJDCE CUUHTY PHA6E ZERO IC£NTUCKY 
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I 

GENERAL INSTRUMENTS 

·O 
··8 
'·8 
·8 
··8 
··CO 

BEHJNO MlllN PllNEL 

LOCAL PANEL MOUNTED 

BEHJNO LOCAL Pl\NEL 

CtlMB!NAllON 
2 SERVICES fNOTE I. owe. O-EA-41 

SENSORS - FLOll 

' . ;-j ' f------; 

10.~ 

0 
'' . --§---------< 

8 I 

FE - ORIFICE Pll\TE 
Fn - RfSTRlr.T!ON ORIFICE 

ORIFICE PLATE IN 
QUla<-C~ FITTING 

~ITl.eEOR 
FLOW Nn771F 

PllOT OR PITOT-VENTLfU 
Tl<lE 

FORWAAO-REVERSE 
PITOT TUBE 

FLU£ 

WEIR 

Tl.R91t£ OR PROPELLER 
HPE 

MTN-4ETER 

JN-LINE INSTRlMNT 
{NOTE 2. OHG. 0-EA-~I 

FlOW STRlllOHTENINC 
VANES 

7 I 

SENSORS - LEVEL 

s. 

Gl\GE GLASS OR FLOAT 
OR DI SPLACEMENT TYPE 
LEVEL INSTRt»EtH 

OJFFERENTIAL PRE~ 
TYf'£ !NOTE J . UHl,l. 0-EIHJ 

(MJTE 3. owe . 0-EIHI) 

TANC-HCUITEO 
DIFFEREHTIAL PRESSURE 
HPE 

INTERNAL BALL-FLOAT 
TYPE 

GAGE 90ARD TYPE 

SENSORS - PRESSURE 

A 
·· ~ 

0 
' -1_. 

DIRECT CONNECTED 

WJTH Dl~AGl't SEAL. PIPEO 

SENSOR - ANALYSIS 

(") 
.. ~ NON THROUGH-FLOW TYPE 

SENSORS - TEMPERATURE 

A r 
~ 

·· ~ 

A 
' ~ 

Tl - BIMETALLIC Tl€RHDIETER 
TH - TtERKJHEU. 
TC CINCLE EelSOR 

DUAL 5EH50R 
(~ l+£N BOTH ARE LISEDJ 

FILLED SENSOR 

VALVE BODIES & FAILURE MODES 
SEE CHG. D-EA-1 

!NOTE 4, OWC. O-EA-41 

6 I 

'· 

3. 

.. 

I. 

5 

VALVES - ACTUATORS 

ROTAAY MOTOR (S>Ol'f TYPICALLY 
WITH El..£CTRIC SIGNAL.I 

PNELtVITIC CYLl f'ClER . 
SINlA.I:. l\t,;llM.' 

HYORALl.IC CYLINDER. 
DOU8LE ACT I NG 

PNEl.MATIC CYL!t<IER , 
DCX.&.E ACTING 

PNEIMllTIC CYL it«R. 
OOl&.E ACTING, WITH 
PILOT VALVE 

Slf'O...E SQ..ENOIO 
RESET AFTER UITOi 

ELECTRIHfYORALl.IC 151-«lMNI 
OR PNELW\TIC-HYORl\Ll.IC 
1:;·1f'lllUL P/Hl 

i l.KLl\SS IFIEO !TYPE <:F 
ACTUATOR TO BE WRITTEN 
An.lllN'NT TO Tl-£ SYHBOL.l 

VAL VE BODY II ITH 
ACTUATOR - TYPICAL 

FC 

!NOTE 4, DIG. O-EA-41 

SELF-ACTUATED 
DEVICES - FLOll 

-
__{Fcv""\.._, FLOW REGLLllTOR 
" \...__) " !NOTE 5, CMG. O-EA-41 

~ SIGHT FLOW GLASS 

SELF-ACTUATED 
DEVICES - LEVEL 

f01.--i ~Em "'1>.UHOR mH 
........... ~ HEOW.UCAl Lltf<AGE 

t 

SELF-ACTUATED 
DEVICES - PRESSURE 

.&?A 
··~ 

'· ~ 

s.~ 

JS 
6. ----4 , ' 

·· ~ 

0 ... £ 

PRESSUE REOOCINC 
"'GWl<OR 
LHTllC:llTO"ltW... 
PRESS\Jl\E TN> 

DI FFERFJ,IT I AL PRESSURE 
REDJCUC REQU..l\TOR 
MITH IHTERNAl. N() 
EXTERNll. PRESSl.RE TAPS 

BACKPRESSURE REGU...ATOR 
SELF-CCl'H A I NEC 

BAO<PRESSlRE REGU..A TOR 
Hl lll EXT'ERfW. PRESSlf!E 
TN' 

IEF OR 
.RNCLE 

OR 
HE • OR 
Hi PILOT 

VACUM RELIEF VALVE• 
l\l'CLE PATTERN SPRING 
ute tt. Jj)HT LOl\OEO, OR 
HITH iltTEGAAL PILOT 

PREsstRE Nil VAO..UI 
REl.lEF VII.LYE 

Rl.PTIR DISK OR 
SAFETY HEAD. FOR 
PRESSIJ!E RELIEF 

Rtr'Tllll.'.: DISK OR 
SAFETY 1£1\0 . FOR 
VAClUI RCLICf 

SELF-ACTUATED 
DEVICF.S - TEMPERATURE 

a 
··~ 

I 3 

TEHPERllTURE REGULATOR.' 
FILLED SYST8'! TYPE 

I 2 

HAND ACTUATED DEVICES 

.. -JE 
'· -JE 

THO-HAY HAN) CONTROL VALVE 
IN PROCESS LINE 
CNOTE 6, CMG. D-EA-41 

MANUl\LLY llOJLISTllBLE 
RESTRICT!~ ORIFICE 
IN SIGNAL LUE 

'·-JE TMO-NAY HN<1 ACTUATED 
SWITOHNC VALVE IN 
Pf£1.JW\TIC SIGNAL LIIE 

MISCELLANEOUS DEVICES 
INOTF 7 , OHO . O-El\-~J 

TYPICllLSYHBOL 

l. o~ SIGNAL RELAY 
!NOTE Q, OHG. D-£A-41 

'· 
3 . 

.. 

.. 

.. 

RELllYSIGN/\LS 

SCIUARE ROOT EXTRACTOR 

VCX..Tl\GE TO Pl'E\.IMllTIC 
CONVERTER 

CLRREHT TO PIEUIATIC 
WN£RTER 

VCX..TAGETO~ 
com£RTER 

HIGH SELECT 

LOH SELECT 

BIAS 

PU.TIPLY 

DIVIDE 

FOR /IOD IT I ONAL RELi\ Y SYHBOL.S, 
SEE ISi\ SS . I. TABLE 2 

12. ---0---= ~I~ ~Ir PL~W-AJIW£ 
SYHBOl..J . PURGE FLUIO At.() POHER 
SlPPLIES l\REi 

15. 

... 

y 

INTERLOCK 

S<Jl'P\.Y 

LUIO SU't'l...Y 
y 

•AtCJ• INTERLOCI< - EFFECTIVE 
CN...Y IF ALL INPUT EXIST 

"OR• INTERLOCI< - EFFECTIVE 
IF OtE OR l«JA£ INPUT EXISTS 

ANl\L.00 CONTRO.. SIGNAL 

1"'1 

A~ SYNTHETIC FUEl.8. INC. 
l\IRCO ENERGY COf'W'N{T, INC. 

U.S. DEPNmE.NT OF EHEROY 
COOPERATIVE l\QREEME.NT 
NO. DE:-FCOS-800R20lll 

BRECK INRI OGE PROJECT 
8RECXINRIDOE COUNTY PHASE ZERO KENTI..ICXY 
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FIRST LETTER <NOTE 9> 
SiNSINC DEVICE 

INOTE Sl 

Jo£A~ OR INITIATING Vl\RIABLE 
!NOTE 101 SY'90L PRIMARY 

ELE/£HT 

TYPICAL SYH80l. '" 
ANALYSIS !NOTE Ill 

BURNER FLRME 

CONOUCTJVITY 

DENSITY (MASSl OR WEIGHT DE 

VOLTAGE IEHFI 

FLOM fNOTE 121 

GAGING fOil'ENSIONALI OE 

HAtfJ (HAt«.JAll 

IE 

POHER 

LE 

USER'S CHO JCE 

PRES~ 

PRl:'.SSURE DIFFERENTIAL PO 

QUANTITY OR EVENT 

SPEED OR FREQl.£NCY 

TE>f'<AAT\.RE 

Ml.l.TIVAAIABLE 

VISCOSITY 

UNCU\SS !FIEO !NOTE 141 

GENERAl NOTES 

! . EXf\loPlES Of Tl-IE USE OF TANGENTIAL JNSTRUHENT CIRCLES TO 
octlOTC ll CWQLC ltlCTflUtCtfT WITll THO Vl\RlllBLCE: APO/OR THO 
FUNCTIONS . 

FR/PR, A 2 PEN RECORCER. e».IE FOR FLOH 
1'Flt'FOR PRESSlff. 
LT/LC. II DUAL-PILOT LEVEL INSTRUMENT, 
OREIRllNSHI TTER NC ONE CONTROLLER, 

HCV/ZSH. MAMJAL CONTROL VALVE HllH 
~S!olllCH . 

2 . THE TYPE OF FLOH INSTRUMENT MAY BE NAMED OUTS I OE THE 
INSTRUMENT CIRCLE , E.C. MllCNETlC FLOW METER, DISPLACEMENT 
HETER , MASS FLOW METER . ETC . 

THE UPPER INSTRUMENT LEAO LINE JS OfotJTTED IF LEVEL IS 
11E/\S~ BY PRESSURE INSTEAD OF OIFFERENTIRL PRESSURE . 

S. A COMTROL OR SENSINC! DiVICi: OR RELAY WIVING A DISPLAY 
FLNCTION SHOll..D HAVE THE APPROPRIATE DISPLAY LETTERS 
l\OOEO l\FTER TFE l"EA~U Vl\HIRl:1LC Ul:.SltoWllH.W, t . IO • 
.!UC DESIGNATES P.N/ILYSIS INDICATING CONTROL STATION. 

6 . A HANO CONTROL VALVE HCV IS A HAND-ACTUATED V/ILVE THRT 
EITHER MOOULl\TED A PROCESS STREAM OR IS USED AS AN 
l NSTRUMENT DEVICE . 

8 l 7 

OT 

ST 

TT 

VT 

I 

Cl 

01 

El 

Fl 

" 

"' 
Pl 

POl 

SJ 

Tl 

UI 

VJ 

{J)~TUl;VJU:; 

INTE~TJNC 
JNOICATOR 

ALARH Alft.KlATCR 
!NOTE 151 

"'"''"'" LOH 

( IAL 

ML 

BR BRL 

CRL 

OR ORL 

ER 

Fiil 

" 01\L 

JR '" JR JOl JRL 

"" 
PRL 

PO/IL 

QR QQJ ORI. 

"' SOl Siil 

TR Tiil 

"' 
" VRL 

HAL 

7. FOR ROOT AKI OTl-ER lr-tSTRUHENT VALVES. SEE INSTRUMENT 
Ir-tSTALLATION DETAILS 

'"' 

SAH 

TAH 

UAH -

8 . THE DESCRIPTION DENOTING R RELAY Fll'CTION 5HOLLD BE ~ 
ON Tt£ P&IO EXCEPT Ml-EN USED WITH DISTINCTIVE SYMBOLS SUCH 
AS A SOLENOID VALVE. 

A OOl.9..t SOLENOID VALVE IS ORllHN WITH THO SINGLE SOLENOIOS . 

S. THE INSTRUHENT LEGEND JS BASED ON !SI\ STllt()AAO SS.!-!S73 
H.IH H.l'IHl:cH l.11:.IRIL~ /\NJ LLliHll·ll:RlllJN, ~CHIU ll:>R 
STAAOMO. 

10 . ANY FIRST LETTER HAY BE MODIFIED BY THE FOLLOHINC LETTERS : 

0 - DIFFERENTIAL (PO - PRESSLRE Ol FFERENTIRU 
J - SCAN !AJJ - SC/INNING ANliLYZER INOICllTORl 
Q - INTEGRllTE OR TOTl\LIZE !FQI - FLOW JNTEGAATING INDICATOIU 

ll. THE LETTER A I9 USED fOR till /UU\LY'.ll!; VMil\DLCC . TIC fOL 
LOWING TE.RKS KAY BE PUICEO OUTSIDE THE INSTRUMENT CIRCLE 
CF A Loa> TC 08«lTE HE SPECIFIC VARIALBES. 

"" CL 
co 
COHO 
iONO 
·~ ~;>S - N 

6 

__ N 
!OE 

NOX NITRO;EH OXIDES 
0 OISSQ..VED OXYGEN 
02 GP.SEQ.IS OXYGEN 
ORP OXIDl\TION REOOC:TION 
PH PH 
5102 SILIC/I 
CO:? 61.A.PH.lR O!OXIOE 

~~~ : ~~~~H~ 

l 5 

HIGH t. LOH 

''""'-

,,.._ 
CllH. 

Jl\H_ 

Jl\H_ -LAl<L -
PAHL 

POAHl -
SA>L 

TAI(. -'""'-

SUCCEEDING LETTER<Sl <NOTE 9> 

comROL 
STATION 

Hl\N/AUTO 

JK 

POK 

QK 

SK 

"' 

t 

BC 

FC 

oc 
HC 

JC 

JC 

KC 

LC 

MC 

PC 

POC 

QC 

TC 

LC 

vc 

" 

CCHY'ROL O£V1Cf INOTE 51 

CONTRllL 
VALVE 

sa.F­
ACTUATEO 

VRLV£ 

I lCV 

FCV 

HCV 

L" 

PCV 

POCV 

TCV 

12 . FO - DESIGNATES FLOH RESTRICTION ORIFICE 

~~c-_ IFci§~f~l~rOl-IR~t?o CCMRCUER 

13. I\ 

OTHER FINAL 
CONTROL 
ELEl£NT 

tNOTE 161 

" 
CZ 

DZ 

" FZ 

HZ 

lZ 

JZ 

KZ 

LZ 

PZ 

POZ 

oz 

sz 
TZ 

uz 

zz 

Ti 

14, THE 
UNL l~~T~~l~~l'*f7 ~~~T~~~L~~ ~~ti'! 

LETTER /\NO ANY NUMBER OF MEANINGS 
• EXCEPT FOR ns USE WITH DJSTINC­
INGS WI LL BE DEFINED OUTSIDE THE 

is . ~~r~v~~~=T~~iY.¥.G. 
Lllt+I - DESIGNATES HIGH-HIGH LEVEL Al.ARM 
LALL - DESIGNATES LOM-LOW LEVEL ALARM 
LAtt. - OESJGNllTES Hlw+-LCW LEVEL ALARM 

J~NAtE[t~cfs~H~l~~ck~TVE~AR~BL~s~5fCT~ 
COUPlJNCS, VARIABLE SP£EC ORIVE . ACTUATOR. ETC. 

11 . ~~~iMf.·~~~ ~o~HEH~~ 

4 I 

SHITOl 
!NOTE 171 

I IS 

RS 

BS 

cs 
OS 

" FS 

cs 
HS 

JS 

JS 

PS 

POS 

QS 

SS 

us 

YS 

ZS 

3 

LOCAL 
OBSERVATION 

OLRSS 

Bil 

FC 

LO 

TEST POINT 
CONNECTION 
(NOTE 181 

I IP 

HP 

LP 

pp 

TP 

HISCClL/ll.COU5 OCVIC( 

REUIY. 
COHPUTER 
fNOTE 51 

QY 

USER'S 
C><JlC£ 

!NOTE 13) 

'" 
" ON 

EN 

FN 

ON 

JN 

PN 

"" 
SB SN 

... 

,. 

UNCLASSIFIED 
!NOTE 141 

BX 

ex 
DX 

EA 

FX 

ex 

" JX 

KX 

LX 

PX 

TX 

ux 

" 

/I TEST POINT IS A PROCESS CONNECTION TO MHICH NO INSTRl.tlENT 
IS PE:RAANENTLY CCff.IECTEO, 8UT WH!Cll 15 JNTFt<l([l FOil TFNPn­
Rl\RY. lNTERMITTENT, OR FUTLRE CONNECTION OF AN INSTRt.MENT . 

pp 

"' TP 

~ 

ES 
ES 
ES 
ES 
ES 

POINT 
POINT 

POINT 
L 

PO I NT 

TCXI LOCRllUNS RHUUNU INSl~I "tfflLLUUNS" SHl'ILL lft. 
STf\NORRD I ZEO /IS SHOt-IN JN THE; Sl(E;TCH SE:LOW. 

"®" Jl 
J2 

Ji - ISA COOE (INSTRUMENT TYPEl 
J 2 - LOOP NUMBER 
JJ - VENDOR DESIGNATOR CE.C. • l 
J4 - FUNCTION CE . G • .rl 

61 
17\ 
17\ 

lfil]t z~t 1 I ISSl.EO FDA PHASE: o 

&1 I !SSL.ED FDA REVIEW I l\PPROVAL 

uO{.J.,t\L~los J;tl" 
1*"' 1"'11M 

.. 1 ...... 1 .... 1-~ 

I 2 

, __ ,_ I 

/ISi-LANO SYNTHETIC FUELS, INC, 
AlRCO ENEROY COHPANY. INC. 

U .8 . DEPARTMENT OF ENEROY 
COOPERATI VE AQREE14ENT 
NO. OE-FCOS- 800R207 17 

BRECKI NR IDGE PROJ ECT 
BRECK INRIOQE COUNTY PHASE ZERO 
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