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REPORT IV 
VOLUME 7 

INTRODUCTION 

Report IV, Volume 7 provides descriptions, data~ and drawings pertaining 
to the Oxygen Plant {Plant 15) and Naphtha Hydrotreating and Reforming 
(Plant 18). 

The Oxygen Plant (Plant 15) utilizes low-pressure air separation to 
manufacture the oxygen required in Gasification and Purification 
(Plant 12). The Oxygen Plant also supplies nitrogen as needed by the 
H-Coal® process • 

. ~aphtha Hydrotreating and Reforming (Plant 18) upgrades the raw H-Coal® 
naphtha. 

The following information is provided for both plants· described in this 
volume: 

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

• An equipment list including item numbers and 
descriptions • 

. e Data sheets and sketches for major plant components 
(Oxygen Plant only). 

• Pertinent engineering drawings. 

At the end of this 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 15 OXYGEN PLANT 

1.0 INTRODUCTION 

"In the Breckinridge H-Coal® plant, coal is hydrogenated with hydrogen. 
Most of this hydrogen is manufactured by gasifying a vacuum tower residue 
in Gasification and Purification (Plant 12). In the gasification 
reaction, the main reactants are the hydrocarbon residue, steam, and 
oxygen. The oxygen is ·manufactured in Plant 15 using classical 
low-pressure air separation plants. 

Since the oxygen requirements exceed the largest commercially available 

plant, three.air separation plants in parallel, each nominally rated at 
1,670 TPD of oxygen are supplied. Liquid oxygen storage and vaporization 
are provided in the event the oxygen demand exceeds the manufacturing 
capability at any point in time. 

In addition to oxygen gas, facilities to supply nitrogen gas are provided 
in Plant 15. Many parts of the H-Coal® plant will utilize nitrogen for 
purging, blanketing, or inerting purposes. This nitrogen is supplied on 

demand from Plant 15. 
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PLANT 15 OXYGEN PLANT 

2.0 PROCESS DESIGN 

2.1 D_esign Basis 

2.1.1 Product Requirements 

Product requirements are supplied by three parallel air separation units, 

each with a design capacity of 1,670 short tons per stream day of 
oxygen. Each unit has product oxygen ·compression capabilities at 
1,570 ST/O. A nitrogen liquefaction system is supplied to increase the 
refrigeration capacity of the plants during the liquid mode of produc­

tion. Plant 15 is capable of operating in the following two modes. 

o Mode 1 

Oxygen gas: 
Gas liquid: 
Nitrogen liquid: 
Nitrogen gas: 
Nitrogen gas (internal uses): 
Nitrogen gas: 
Liquid argon: 

o Mode 2 

Oxygen gas: 
Oxygen liquid: 
Nitrogen liquid: 
Nitrogen gas: 
Nitrogen gas (internal uses): 
Nitrogen gas: 
Liquid argon: 

5,010 TPD 
0 
0 

1,200 scfm (pipeline) 
7,000 scfm {plant 8 and 15**) 
4,600 scfm 

150 TPD (nominal) 

4,710 TPD 
* 
* 

1,200 scfm (pipeline) 
7,000 scfm {plants 8 and 15**) 
4,600 scfm 

150 TPD nominal 

* Liquefaction capability is such that the plant is capable of 
liquefying 450 TPD of oxygen. Total gaseous plus liquid oxygen does 
not exceed 5,010 TPD. The balance of the liquid product available is 
liquid nitrogen and/or liquid argon. 

** Pure low-pressure nitrogen is expected to be available for H-Coale!> 
plant usage and for plant export. 
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2.1. 2 Product Purity Specification 

0 Oxygen gas: 99.5% 02 

0 Oxygen liquid: 99. 5% 02 

0 Nitrogen pipeline gas: 99.999% N2 and Ar 

0 Nitrogen liquid: 99.999% N2 and Ar 

0 Liquid argon: 99. 999% Ar 

2.1.3 Pipeline Requirements 

Oxygen Gas. The H-Coal® reactor system 4,710 TPD is supplied at 925 psig 
and a minimum temperature of 200°F. Three centrifugal compressors in 
parallel are employed for this service. A high-p~essure liquid oxygen 
pump and vaporiz~r rated at 1,600 TPD are provided as a back~p for the 
pipeline. 

Nitrogen Gas (Low-Pressure). Nitrogen gas at 1,200 scfm is supplied at 
100 psig and ambient temperature as a general low-pressure distribution 
system for startup and shutdown purging, tank blank~ting and miscellaneous 
use. Since the service is intermittent, the supply is from an interme­
diate stage of the cycle nitrogen compressor. A liquid nitrogen pump and 
vaporizer rated at 1,200 scfm and provided for backup. Excess high 
purity nitrogen and waste nitrogen from 15E-21-1 A, B, C through 
15E-21-16 A, B, C vented to atmosphere are available for use in Plant 38. 

2.1.4 Storage Area 

o Oxygen Liquid - Storage capacity for 6,000 tons of 
oxygen liquid is available. Oxygen liquid inventory 
is maintained apove 4,500 tons except during periods 
of equipment failure or high liquid oxygen consump­
tion in the H-Coal® facility. 

o Nitrogen liquid - Storage capacity for 3,000 tons of 
nitrogen liquid is available. Nitrogen liquid inven­
tory is maintained above 500 tons. 
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Feed Air Conditions. Design ambient conditions are 96°F dry bulb and 
78°F wet bulb. Elevation is 420 feet above sea level. Minimum winter 
ambient is -10°F. 

Design Details. Instrument air to Plant 15 is supplied at 100 psig and 

ambient temperature. The three air separation units are supplied with 
connections to allow for the easy addition of krypton, xenon, and neon. 

Two main air compressors and two product oxygen compressors are equipped 
with steam turbine drives. All other services are electric motor driven. 

Nominal 900 psig, 750°F superheated steam is provided at battery limits 
for the large steam drives. 

Nominal 50 psig, 150 psig, and 600 psig saturated steam is provided at 
battery limits for nitrogen and oxygen vaporizers and other miscellaneous 
heating use. The lowest level steam is used consistent with process 
requirements. 

Exhaust steam from turbine drives is condensed at 3.5 inch Hg. All steam 
condensate is returned to battery limits at 100 psig. 

Any condensate from 150 psig process heaters is flashed into the 50 psig 

system and then sent to battery limits. 

Electric power is supplied from a substation making the following 

services available to the oxygen plant as required: 

0 Motors: 
0 to 3 /4 hp 115 v 1-Phase 60 Hz (continuous) 

460 v 3-Phase 60 Hz (on/off) 

1 to 200 hp 460 v 3-Phase 60 Hz 
201 to 5000 hp 4160 v 3-Ph ase 60 Hz 
Large 13,800 v 3-Phase 60 Hz 

0 Instruments: 120 v 1-Phase 60 Hz 

0 Lighting: 480-120/240 V 3-Phase 60 Hz 
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2.2 Process Description - Air Separation Unit (ASU) 

Please refer to Flowsheets 0-251-4Y-2 and 0-251-4Y-3. 

The ASU consists of three parallel trains. Process air is brought in 
through a filter and compressed to approximately 103 psia by a Four-stage 
Centrifugal Compressor (15K-l 1). The air leaving the compressor is 
cooled to 90°F in the Direct Contact Coolers (15E-13 A, Band C). The 
air is then cooled to liquid air temperatures in Reversing Heat 
Exchangers (15E~21-l A, B, C through 16 A, B, C and 15E-22-l A, B, C 

through 16 A, B, C) by the outgoing streams. During this process, 
contained water and carbon dioxide are frozen and deposited as solids 
inside the exchangers. 

At regular intervals, the air and the waste nitrogen stream, which is the 
largest effluent stream, switch flow passages. Both continue to flow in 
the same direction - across tne same temperature gradient - but the pas­
sages through which they flow are interchanged. As a result, the water 
and carbon dioxide deposited by the air before reversal are evaporated 
completely and removed from the plant by waste nitrogen. Switching i·s 
accomplished by an automatic system of timers, valves and check valves. 

Air as a saturated vapor leaves the reversing exchangers, enters the high- · 
pressure column, and is separated into oxygen-rich liquid (termed rich 

11qu1d) at the bottom and into pure liquid and vapor nitrogen at the top. 

Pure nitrogen from the top of the high-pressure column is condensed in 
the Reboilers (15E-31 A, B, C) by boiling pure liquid oxygen in the low­
pressure column. The returning liquid serves as reflux for the high­
pressure column. 
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The pure liquid nitrogen withdrawn from the top of the column is flashed 
and enters the Separators {l5Y-32 A, B and C) where liquid nitrogen is 
removed and sent to storage. The nitrogen gas from 15Y-32 A, B and C 

joins with nitrogen gas from the top of the low-pressure column to form 
the waste nitrogen stream. 

Rich liquid is taken from the base of the high-pressure column, subcooled 

in the Rich Liquid Subcoolers {15E-26-l A, B, C and 2 A, B, C), purified 
in the Rich Liquid Adsorbers {l5Y-27-l A, B, C and 2 A, B, C) and passed 
to the feed entry tray of the low-pressure column. Before reaching the 
low- pressure column, part of the rich liquid passes through the crude 
argon condenser and vaporizes. 

Final separation of oxygen takes place in the low-pressure column. Liquid 
oxygen is taken from the base of the low-pressure column, subcooled in 
the Liquid Oxygen Product Subcoolers (15E-33 A, B, C), and then sent to 
storage. 

A liquid nitrogen stream which is withdrawn partway down the high-pressure 
column is subcooled in Reflux Liquid Subcoolers (15E-36-l A, B, C and 
2 A, B, C), and provides reflux for the low-pressure column. 

Additional protection against hydrocarbon accumulation in the ASU 

Reboilers (15E-31-l A, Band C) is provided by the Oxygen Guard Adsorbers 
{l5Y-37-l A, B, C and 2 A, B, C). The Liquid Oxygen Recirculating Pumps 

(15G-37-l A, B, C'and 2 A, B, C) provide continuous recirculation of 
liquid, assuring the prevention of hydrocarbon buildup in the ASU 
reboil er. 

Waste nitrogen vapor from the top of the low-pressure column provides 

refrigeration in 15E-36-l A, B, C and 2 A, B, C and 15E-26-l A, B, C and 
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2 A, B, C before leaving through Exchangers (15E-22-l A, B, C and 2 A, B, 

C). After exiting Plant 15, part of this flow is compressed in Plant 38 
before being used in airslides in Plant l. 

A side stream containing argon is taken from the low-pressure column and 
concentrated to approximately 96.5% in the crude argon column. Crude 

argon leaves as a liquid and is refined in the auxiliary argon purifica­
tion unit. 

2.2.l Safety 

The main operating hazard in an ASU comes from concentration of low­
volatility insoluble combustibles in the liquid oxygen pool of the 
reboiler. Without control measures, distillation of oxygen solely in 
gaseous form for an extended time results in the concentration of ambient 
traces of acetylene and ethylene to levels reaching their low-solubility 
limits in reboiler liquid. At this point, a cumulative buildup of hydro­
carbon rime on the surfaces of the reboiler begins, creating an explosion 
hazard. · 

The circulation of liquid oxygen creates an exit path by which hydro­
carbons are purged without buildup to solubility limits. 

Rich Liquid Adsorbers {lSY-27-1 A, B, C, 2 A, B, C, and 3 A, B, C). These 
protect against acetylene and ethylene hazards by intercepting and holding 

these substances from the rich liquid transfer stream feeding the 
low-pressure column. 

Liquid Oxygen Guard Adsorbers (lSY-37-1 A, B, C and 2 A, B, C). Rich 

liquid adsorbers are efficient, but some quantity of hazardous material 
will pass through to the low-pressure column. Given sufficient time, this 

concentrates f~ dangerous limits, therefore final backup protection is 
required. This backup is provided by circulation of liquid oxygen from 
the low-pressure column through the guard adsorber and then returned to 
the low-pressure column. 
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2.2.2 Liquid Production 

Liquid oxygen and nitrogen is produced in the ASU with refrigeration pro­

vided by the liquefier. The refrigeration required for heat leak. warm­
end losses, and liquid argon production is provided by the ASU Expander 

Generators (15P-35-l A, B, C and 2 A, B, C) • 

. Nitrogen gas from the top of the high-pressure column flows through the 
first section of the Reversing Exchangers (HE-22 A), and is divided into 
two streams. The major portion is split again with the larger portion 
flowing to the ASU Expander (15P-35), reentering the cold end of the RHEs, 
and finally leaving the warm end as low-pressure nitrogen. The smaller 
portion flows to the liquefier as medium-pressure "cold recycle." The 
balance of the nitrogen continues through the second part of the Revers­

ing Exchanger (HE-21 A) and then to the liquefier as medium-pressure 
"warm recycle." This split flow affords close temperature control in the 
ASU. Supercritical nitrogen returns from the liquefier to the ASU where 
it enters the top of the high-pressure column. 

2.3 Process Description - Nitrogen Liquefaction Unit 

Please refer to Flowsheet 0-251-4Y-4. 

The refrigeration load for the liquefier is supplied by a combined com­

pression/expansion system. Pure nitrogen from the top of the High 
Pressure Column (15C-25 A) is heated to ambient temperature in Heat 

Exchangers (15E-21-l A through 16 A, 15E-22-1 A through 16 A, .15E-71, and 
15E-72) before it is compressed in the Cycle Compressor (15K-55). The 
nitrogen is cooled in the Aftercooler (15E-56) and further compressed by 
Low-and High-Level Expander/Compressors (15K-77 and 15K-76). Each of 

these compressors is driven by a process expander. The high-pressure 

nitrogen is cooled in the Compressor Expander Aftercooler (15E-76), and a 

part of this flow is sent to the Freon Refrigeration Unit (15E-60) for 
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forecooling. The remainder of the nitrogen is sent through 15E-71 A 
through F. The nitrogen from 15E-60 joins the main nitrogen stream and 
is further cooled in 15E-72. 

The majority of the nitrogen is then expanded in High-Level Expander/ 
Compressor (15K-76), the remainder of nitrogen is cooled in 15E-73 A 
through F, 15E-74 A through F, and 15E-75 A through F, and then sent back 
to the high-pressure column as a supercritical stream. 

The nitrogen expanded in 15K-76 is warmed in 15E-74 A through F and then 
e~panded in Low-Level Compressor Expander (15K-77). Thus, a reheat effect 
is achieved in 15E-74 A through F since the nitrogen which is expanded 

traverses the exchangers twice. The expanded nitrogen is warmed through 
the Exchangers (15E-75 A through F to 15E-71 A through F) and sent back 

to the cycle compressor. 

The nitrogen flow through 15K-76 and 15K-77 and the discharge pressures 
are controlled by variable inlet guide vanes. 

2.4 Process Description - Argon Purification Unit 

Please refer to Flowsheet 0-251-4Y-6. 

The argon purification system receives crude argon (approximately 96.5% 
Ar) from the ASU. Pure liquid argon is delivered to storage. When con­
trolled, the system is able to start up and shut down without upsetting 
the ASU. 

Crude argon from the Crude Argon Columns (15C-29 A, B, C) (96.5% argon, 
1.5% nitrogen, and 2% oxygen) at -297°F, and approximately 20 psia is 
warmed up in the Argon Heat Exchanger (lSE-40) to +33°F, after being 

flashed and partly vaporized in ·the pure argon column condenser. The 
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countercurrent stream through lSE-40 is dried argon gas from the Deoxo 
system (oxygen content l ppm and -80°F dewpoint). 

After leaving the Argon Heat Exchanger (lSE-40) crude argon gas is com­
pressed in the Argon Compressor (lSK-41). 

Hydrogen gas is added to the crude argon gas after compression. Hydrogen 
fl ow is determined by the oxygen percentage in the crude argon gas before 
it enters the Deoxo Reactor (lSY-43). This control is provided by the 

percent oxygen analyzer. Approximately 1.0% excess hydrogen is main­
tained to ensure complete oxygen removal. Saturated gas enters lSY-43 

where, under catalytic reaction, ox_ygen is combined with hydrogen to form 
water. Reaction temperature is controlled by limiting the oxygen concen­
tration entering the Deoxo unit. 

Either a high oxygen concentration to the Deoxo or a high discharge gas 
temperature from the Deoxo will sound an alarm and, if it is not cor­
rected, shuts off the feed gas from the Deoxo system to the pure argon 

column. Since this is a closed system, the above action prevents more 
crude gas from entering the Deoxo unit, and then the system enters into a 
total recycle. 

Subsequently, the gas is cooled in the Reactor Aftercooler (lSE-45) and 
water is removed in the Separator (lSY-45). Additional cooling is accom­
plished in the Argon Chiller (lSE-461). The gas then enters the 

Separator (lSY-462) where additional water is removed~ This last stage 
of cooling provides an effective means of reducing the dryer load. 

After passing through the Argon Dryers (lSY-47 A or B) and the dust 

entrainment filter, and before it enters lSE-40, the feed is analyzed for 

oxygen purity and dew point. In the unlikely event of a dryer failure 
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15E-40 is piped to allow quick derime without the necessity of warming 
the associated cold argon equipment. 

After recovering refrigeration from the crude argon feed, the oxygen-free 

argon is further cooled and liquefied in the Pure Argon Column Reboiler 
(lSE-493). From the reboiler, the feed is expanded through a Hydrogen 

Separator (15Y-48) to the Pure Argon Column (15C-49) where hydrogen is 
recovered and recycled back with crude argon. Crude liquid argon pro­
vides a condensing medium for the pure argon condenser. 

Next, pure argon liquid leaves the bottom of the pure argon column .and is 
sent to the l'iquid argon storage tank. Sample lines from the liquid 
argon lines are provided to the analyzers for purity check. 

2.5 Derime Data for ASU 

Except for losses due to power failure, products are available from this 
facility 360 days per year. The remaining time is allocated to plant 
derime and machine maintenance. After the initial startup, design time 

for derime starting from operating temperatures is 30 hours. 

2.6 Startup Data 

2.6. 1 Warm Starts - ASU 

Normal startup time for the ASU is 72 hours following completion of the 

derime without liquid assist. 

2.6.2 Cold Starts.- ASU 

Power failure can cause loss of the entire producing system. The time 
required to regain full production after such an outage is partially 
dependent upon the duration of the shutdown. It can be as short as 

30 minutes or as long as 24 hours without liquid assist. 
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2.7 Operating Personnel 

The ASU is instrumented such that three operators per shift can monitor 
it. All valves which require modulation in any mode of operation or 
changing from one mode to another, have air operators with control at a 

centralized control location. 

2.8 Catalysts, Chemicals, and Raw Materials 

The 3 air separation units designed for Plant 15 do not require a 

continuous replenishment of catalysts, chemicals, and raw materials. 

Catalysts. Only one catalyst is used in the air separation process. 
This use consists of a catalyst bed installed within the DE-OXO REACTOR 
located in the warm argon purification system. Experience has shown that 
the initial catalyst charge remains active for many years (at least 
5-10 years). 

Chemicals. 79,650 pounds of silica gel is required for initial charge in 
the Liquid Oxygen Guard Adsorbers and the Rich Liquid Adsorbers. This 
silica gel will require rep·lacement every three years. 

Raw Materials. No raw materials are required for the operation of the 

air separation units. The feed gas to the units consists of air with­
drawn from the atmosphere. 
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2.9 Utility Balance 

Electricity, kW 

Condition 

Operating 

Steam, lb/hr 

Level 

900 psig 

150 psig 

Consumed 

34,742 

Consumed 

.· 560,560 

40,000 

Condensate Returned: 560, 560 

Water, GPM 

Cooling water circulation: 71,600 
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1,278 

Imported 

560,560 

40,000 



/NRGO CRYOPlANTS CDRPORATt ON ·o STANOAROS NO. 
0 INSTRUCTIONS 

0 SPECIFICATIONS 

00ATA 

TITLE HEAT BALANCE - AIR SEPARATION UNIT 

. Waste ·N2 7 
-

Warm LPN 8 
6 Heat Leak -

Oxve:en Gas 9 -
1 Air Feed Warm MPN 10 

2 Liquid N2 from 
Liquifier Cold MPN 11 -

-
Crude AR gas from Liquid Oxve:en 12 

3 Are-on Purification 
Liquid Nitrogen 13 -

4 Liquid Air to Argon 
Reversing Losses 14 p,,,.;r;,..~tinn -

5 Cold LPN from Crude itJqui9 Argon 
15 Expander to Puri l<'~tinn 

- tlr frOfF,_ T . 16 rgon ur1 icat1on . 

INLET OUTLET 

(SCM/HR) X (BTU/SCM):: (MM BTU/HR) (SCM/HR) X (BTU/SCM) :(MMBTU/HR) 
Str Flow Enthalpy Str Flow Enthalpy 

1 243,305 648.476 157.7775 7 161,285 632.006 101.9331 

2 4,488 201. 783 0.9056 8 29,623 631.418 18. 7045 

3 468 382.906 0.1792 9 44,122 703.955 31.0599 

4 617 196. 759 0.1214 10 3,118 630.276 1.9652 

5 29,623 416.987 12.3524 11 31,215 475.592 14.8456 

6 (Heat Leak) 0.5.217 12 . ·2,797 178.048 0.4980 

13 315 147.937 0.0466 

14 3,595 648.484 2.3313 

15 1,815 125.234 0.2273 
16 617 399.190 0.2463 

TOTAL 171.8578 TOTAL 171.8578 



/AJRGO CRYOPLANTS CDRPORATiON 0 STANOARCS 

0 INSTRUCTIONS 

0 SPECIFICATIONS 

QOATA 

MO. 

TITLE HEAT BALANCE - NITRQGEN LIQUIFIER 

INLET OUTLET 

- - _(LB/HR) x (BTU/LB) : MM. BTU/HR (LB/HR) X (BTU/LB): MM BTU/HR_ 
Str Str 

1 154,435 200.117 30.905 '1 117,574 202.3 23.785 

2 12,456 140.013 1.744 8 12,450 201.991 2.516 

3 4.665 9 15.204 

4 13.210 10 13.882 
,-

5 12.468 11 35,126. 33.793 1.187 

6 (Heat Leak) 0.165 12 31,161 200.122 6.236 

TOTAL = 63.157 13 1,735 200.122 0.-347 

TOTAL = 63.157 



IN RGO CRYOPLANTS CORPORA T 1 ON 0 STANOAROS 

0 INSTRUCTIONS 

0 SPECIFICATIONS 

QOATA 

HO. 

TITLE HEAT BALANCE - COLD ARGON. PURIFICATION 

Heat Leak 
Crude Argon Gas 

5 to ASU 

Crude Argon Liquid 
Crude Argon Gas 

1 to W 

Liquid Air to 

2 
Crude Argon Gas Liquid Argon 

3 Product 

Ar on Vent Gas 
Waste Argon to 

4 

INLET OUTLET 

6 

7 

8 

9 

10 

( SCM/HR) X ( BTU/SCM) : (MM BTU/HR) (SCM/HR) X(BTU/SCNI): (MM BT.U/HR 
Str Flow Enthalpy Str Flow Enthalpy 

1 5445 125.253 0.682 6 1405 382.918 0.538 

2 1850 399.459 0.739 7 2.501 

3 2.457 8 1850 . 196. 757 0.364 

4 336 380.575 0.128 9 4208 142.586 0.600 

5 (Heat Leak) 0.030 10 0.033 

TOTAL = 4.036 Total = 4.036 
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EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. O DATE 10/10/80 ---- PLANT NO. 15 JOB NO. 251 SHEET NO. 1 of 26 -------

AIRCO BECHTEL AIRCO AIRCO DAfES 

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

Three (3 air sepnrali >n oxygen plants are inclU< ed in this e 1uipment list The plan1 s are design 1ted A,B,C. 

Only one liquefier un t is included. 

F-lOA 15-Y-lOA Inlet Filter 0-251-4 Y-11 lZ-2 9/25/80w 10/2/80 

-
F-lOB 15-Y-lOB Inlet Filter 0-251-4Y-11 lZ-2 9/25/80 10/2/80 

F-lOC 15-Y-lOC Inlet Filler 0-251-4Y-11 lZ-2 9/25/80 .10/2/80 

CP-llA 15-1{-llA Air Compressor 0-251-4Y-ll lZ-3 9/23/80 10/2/80 

K-IA 15-1{-lA Steam Turbine II 

CP-llB 15-1{-llB Air Compressor 0-251-4Y-ll lZ-3 9/23/80 10/2/80 . 
l{-lB 15-K-lB Steam . Turbine II 

CP-llC · 15-K-llC Air Compressor 0-251-4Y-11 lZ-3 9/23/80 10/2/80 
M-IC 15-M-lC Motor Drive II 

HE-lllA 15-E-lllA Air Compressor 0-251-4 Y-11 lZ-3 

HE-lllB 15-E-lllB 1st Stage 0-251-4Y-11 II 

1m:..111c 15-E-lllC lntercooler 0-251-4Y-11 II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. _ _....o..__ DATE _ _....10 ..... L.il0...._/.MJ80~- PLANT NO. __ _,lui5 __ _ JOB NO. __ ._25~1.._ __ SHEET NO. 2 of 26 

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

HF.-11'.tA l5-E-113A Surface Condenser 0-251-4Y-U lZ-24 9/25/80 10/2/80 

llE-1138 15-E-1138 Surface Condenser 0-251-4 Y-11 lZ-24 9/25/80 10/2/80 

.P-114-lA 15-0-114-lA Condensate Pump " lZ-51 10/17/80 10/22/80 

P-114-18 15-G-114-18 Condensate Pump " lZ-51 10/17/80 10/22/80 

P-114-2A 15-G-114-2A Condensate Pump " 1z.,.51 10/17/80 10/22/80 

. 
P-114-28 15-0-114-28 Condensate Pump " 1Z-6l 16/17/80 10/22/80 

'" 

' 

1' 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ o __ DATE 10/10/80 PLANT NO. 15 JOB NO. __ 2_5_1 ___ SHEET NO. 3 of 26 

AIRCO BECHTEL AIRCO AIRCO OATES 

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

HE-112A 15-E-112A Air Compressor 0-251-4Y-11 lZ-3 

HE-1128 15-E-1128 2nd Stage 0-251".'4Y-11 II 

HE-112C 15-E-112C lntercooler II II· 

S-116A 15-Y-116A· Air Compressor II lZ-4 9/25/80 10/2/80 

S-1168 15-Y-1168 Blow off II II II II 

S-116C 15-Y-116C Silencer II II II II 

HE-13A 15-E-13A Direct II lZ-5 10/21/80 

llE-138 15-E-1313 Cooler II II II 

HE-13C 15-E-13C II II i 
II 

P-131-lA 15-G-131-lA Direct Cooler II lZ-6 10/17/80 10/22/80 

P-131-lB 5-G-131-lB Water II II II . II 

P-131-lC 5-G-131-lC Pump II II II II 

P-131-2A 5-G-131-2A Direct Cooler II lZ-6 10/17 /80 10/22/30 

P-131-2B 5-G-131-28 Water II II II II 

P-131-2C ~5-G-131-2C Pump II II II II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. _ _..o.___ OAT 1E 10/10/80. PLANT NO. _ _.1..,..5 ___ _ JOB NO. _ _..2..,..51,._, ----SHEET NO. 4 of 2.6 

AIRCO BECHTEL AIRCO AIRCO OAtES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. NO. OIAG. NO. NO. PROCESS MECH MECH BECHTEL 

llE-21-IA f }5-E-21 -IA Warm 0-251-4Y-12 lZ-J 9/31130 10/7/00 

HE-21-lB 15-H-21 --IB ReversinP.' " II II II 

llE-21-lC i 15-~2}.' -IC Exchamrer II II II ·" 

llE-21-2A I 15-E-21-2A Worm II lZ-1 9/31/80 10/7/80 
I 

HE-21-21l ! 15-E-21-20 ReversinJ? II II II II 

HE-21-2C 
I 
115-E-21-2C Exchani?er II II II fl 

llE-21-3A 15-E-21-3A Worm " lZ-1 9/31/80 10/7/80 

HE-21-38 l 5-E-21-313 Reversing II " " II -- .. 
I 

II P-?.1-'.tr. 1 !\-R-21-3C Exchonl!er " " II " 
~ HE-21-4A i , 15-E-21-4A Worm II lZ-1 9/31/80 10/7/80 

' 
llE-21-40 15-E-21-48 Reversing II II II II 

HE-21-4C 15-E-21-4C Exchonrrer II II II II 

HE-21-fiA 15-E-21-5A' Warm II lZ-1 9/31/80 10/7/80 

llE-21-50 15-E-21-50 Reversini? II II II II 

HE-21-5C 15-E-21-5C Exchanger II II II II 

-



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. o. DATE 10-10-80 PLANT NO. -~~~15.__ __ JOB NO. __ _.25 ..... 1 ___ SHEET NO. 5 of 26 

AIRCO BECHTEL AIRCO AIRCO DAlES 

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

1m-21-6a t 5-E.:.21-GA Warm 0-251-4Y-1~ lZ-1 9/31/80 10/7 /80 

HE-21-60 15/E-21-60 Reversing II II II II 

HE-21-6C 15-E-21-6C Exchanger " .,. II II 

llE-21-7A 15-E-21-7A Warm II lZ-1 9/31/80 10/7/80 

HE-21-7B 15-E-21-7B Reve1·sing " II II I 

HE-21-7C 15-E-21-7C Exchanrrer " " II II 

HE-21-8A 15-E-21-BA Warm II lz.,.1 9/31-80 10/7/80 

HE-21-813 15-E-21-80 Reversinrr II " II II . 
HE-21-BC 15-E-21-BC Exchanrrer II " II II 

llE-21-9A 15-E-21-9A Wnrm 0-251-4Y-13 lZ-1 9/31-80 10/7180 

llE-21-913 15-li-2l•!Jl3 Reversinrr II II II II 

HF.-?.1 fir. 1 !\-F..:.?.1-flr. ~ , ..•. , ,µ~n II II II II 

HF.-?,1-lOA 15-E-21-101 Warm II lZ-1 9/31/AO 10/7/80 

llE-21-1013 15-E-21-101 Reversinir II II II " 
· HE-21-10C 15--E-21-10< Exchonrrer II II II II 



EQUJPMENT LI St BRECKINRIDGE PROJECT 

REV. NO. __ o __ OATE 10/10/80 PLANT NO. 15 JOB NO. __ 2_5_1 ___ SHEET NO. 6 of 2p 

' 

AIRCO BECHTEL AIRCO AIRCO OATES 

ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. t{O. DIAG. NO. NO. PROCESS MECH ·MECH BECHTEL 

HE-21-llA 15-E-21-111 Warm 0-251-4Y-13 lZ-1 9/31/80 10/7/80 

HF.-21-llB 15-E-21-lH Reversinit II II II II 

' HE-21-llC 15-E-21-llC Exchanl{er .11 II II II 

! 

' 

HE-21-12A 15-E-21-12 Warm II lZ-1 9/31-80 10/7/80 

HE-21-120 15-E-21-121 Revcrsinrc II II II II 

HE-21-12C 15-E-21-12< Exchanl!er II II II II 

I 

HE-21-13A 15-E-21-131 Warm II lZ-1 9/31/80 10/7/80 

HE-21-130 15-E-21-131 Reversing II II II II 

-. . 
1·11r-21-13c 15-E-21-13l Exchanl{er II II II II 

HE-21-14A 15-E-21-14j Warm II lZ-1 9/31/80 10/7/80 

HE-21-140 14-E-21-141 Reversinl! II II II II 

HE-21-14C 15-E-21-14< Exchanl!er II II II II 

llE-21-15A 15-E-21-151 Warm II lZ-1 9/31/80 10/7/80 

IIE-21-150 15-E-21-151 ReversinK II II II II 

HE-21-15C 15-E-21-15< Exchanger II II II II 

. 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

AEV. NO. O DATE 10/10/80 ---- PLANT NO. 15 JOB NO. 251 SHEET NO. 7 of 2f! -------

AIRCO BECHTEL AIRCO AIRCO OAtES 

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

llE-21-16A 15-E-21-16/ Wnrm 0-251-4Y-13 lZ-1 9/31/80 10/7/80 

HE-21-16R 15-E-21-IGI Reversinl! II II II II 

HE-21-16C 15-E-21-16< Exchnrnrer II " II II 

HE-22-lA 15-E-22-lA Cold 0-251-4Y-12 lZ-1 9/31/80 10/7/80 

HE-22-lB 15-E-22-lB Reversing II II II II 

HE-22-lC 15-E-22-lC Exchane:er II II II II 

HE-22-2A 15-E-22-2A Cold II lZ-1 9/31/80 10/7/80 

HE-22-28 15-E-22-2U lleversing II II II, II 

. 
llE-22-2C 15-E-22-2C Exchanger II II II II 

I 
I 

HE-22-3A 15-E-22-3A Cold I II lZ-1 9/31/80 10/7/80 

llE-22-38 15-E-22-38 Reversinl! II 11 11 11 

HE-22-3C 15-E-22-3C Exchanger 11 11 11 11 

HE-22-4A 15-E-22-4A Cold It' lZ-1 9/31/80 10/7/80 

HE-22-4B 15-E-22-48 Reversing 11 11 11 II 

HE-22-4C 15-,E-22-4C Exchanger 11 II 11 11 

• '. 
I 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. No. ___ o __ OATE 10/10/80 PLANT Nb. -------15 JOB NO. ---=-25~1'---- SHEET NO. 8 of ?.6 

AIRCO BECHTEL AIRCO AIRCO OAlES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. NO. OIAG. NO. NO. PROCESS MECH MECH BECHTEL 

HE-22-5A 15-E-22-5A Cold 0-251-4Y-l 2 lZ-1 9/31/80 10/7/80 

HE-22-58 15-E-22-58 Reversing II II II II 

HE-22-5C I 15-E-22-5C Exchan1?er II II II II 

JIE-22-GA 15-E-22-6A Cold .11 lZ-1 9/31/80 10/7/80 

HE-22-68 15-E-22-60 I Reversing II II II II 

llE-22-6C 15-E-22-6C' Exchanl?.er II II II II. 

HE-22-7A 15-E-22-7 A' Cold II lZ-1 
I 

9/31/80 10/7180 

HE-22-70 15-E-22-78 Reverslnl! II II II II . 
HE-22-7C 15-E-22-7C Exchanger II II II II 

HE-22-8A 15-E-22-8A Cold II lZ-1 9/31/80 10/7/80 

HE-22-80 15-E-22-80 Reversing II II II II 

HE-22-8C 15-E-22-0C Exchanger II II II II 

HE-22-9A i5-E-22-9A Cold 0-251-4Y-13 lZ-1 . 9/31/80 10/7/80 

llE-22-911 15-E-22-98 Reversing II II II II 

HE-22-9C 15-E-22-9C Exchanger II II II II 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO._~o~- DATE 10/10/80 PLANT NO. 15 JOB NO. _ _,2=5;.-.1 ___ SHEET NO. 9 of 26 

AIRCO BECHTEL AIRCO AIRCO DATES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ NO. OIAG. NO. NO. PROCESS MECH MECH BECHTEL 

HF-?2-1 OA 15-E-22-101 Cold 0-25 l-4Y-Vi lZ-1 9/31/80 1017/80 

HE-22-lOB 15-E-22-101 Reversirnr II II II II 

HE-22-lOC 15-E-22-1 Of Exchanll'er .II ·11 II II 

JlE-22-llA 15-E-22-11/ Cold II lZ-1 9/31/80 10/7/80 

HE-22-llB 15-E-22-llf Reversirnr II II II II 

HE-22-llC 15-E-22-1 H Excharnrers II II II II 

HE-22-12A 15-E-22-121 Cold II. lZ-1 9/31/80 10/7 /80 

HE-22-1213 15-E-22-12[ Reversing II II II II 
' . 

HE-22-12C 15-E-22-12C Exchanr!er II II II II 
I 

' 

HE-?2-13A 15-E-22-131 Cold II lZ-1 9/31180 10/7/80 

Jm-~?.-11R 15-F.-2?.-1 31 Reversinrr I II II II i II 

HF.-?.?.-13C l 5-E-22-13< ExchanP"er i II II II II 
I 

HE-22-14A 15-E-22-141 Cold II lZ-1 9/31/80 10/7/80 

HE-22-140 15-E-22-14r Reversing II II II II ' 

HE-22-14C . 15-E-22-14< Exchanl!er II II II II 

I 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. O DATE 10/10/80 ---- PLANT NO. __ 1_5_· _· __ _ JOB NO. 251 SHEET NO. 10 of 26 ------

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

HE-22-15A 15-E-22-15J Cold - 0-251-4Y-13. iZ-1 9/31/80 10/7/80 
I 

HE-22-15D 15-E-22-151 Reversinl! II II II II I 

HE-22-15C 15-E-22-15( Exchen1?ers II II II II 

JIE-22-16A 15-E-22-16J Cold II lZ-1 9/31/80 10/7/80 .. 
HE-22-168 15-E-22-161 Reversing i II II I II II 

~ 

' 
llP.-22-1 r.~ 1 !l-R-22-lR( Rxchamrers II II II II 

I 

S-212-lA 15-Y-212-1· Waste '0-?.!\1-4Y-1~: lZ-7 

S-212-lB 15-Y-212-11 Nitroi?en II II . 
S-212-lC 15-Y-212-H Silencer II II 

S-212-2A 15-Y-212-2, Waste II IZ-7 

S-212-2D ls~v-212-21 Nitro1?en II II 

S-212-2C 15-Y-212-2< Silencer II II 

S-212-3A is-Y-212-3. Waste II lZ-7 

S-212-38 15-Y-212-31 Nitrogen II II 

S-212-3C 15-Y-212-3< Silencer II II 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ o __ OATE 10/10/80 PLANT NO. ~~~1~5~~~ JOB NO. 251 SHEET NO. 11 of 26 ----"=..:..----

AIRCO BECHTEL AIRCO AIRCO DATES 

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

S-212-4A 15-Y-212-4 Waste O-?.!l1-4Y-l~ lZ-7 

S-212-413 l 5-Y-212-41 Nilrol!en ·.11 II 

S-212-4C 15-Y-212-4< Silencer .11 II 

S-212-5A 15-Y-212-51 Waste 0-251-4Y-13 

S-212-58 15-Y-212-51 Nitrol!en II 

S-212-5C 15-Y-212-5< Silencer II 

S-212-6A 15-Y-212-61 Waste 11 

S-212-6B 15-Y-212-61 Nitrogen II 

. 
S-212-6C 15-Y-212-6< Silencer II 

S-212-7A 15-Y-212-71 Waste II 

S-212-713 15-Y-212-71 Nitrorren II 

S-212-7C 15-Y-212-7< Silencer II 

S-212-8A 15-Y-212-8. Waste II 

S-212-80 15-Y-212-81 Nitror.en II 

S-212-8C 15-Y-212-8< Silencer II 
--

--



·- EQUIPMENT LIST BRECKINRIDGE f>ROJECT 

REV. NO.~_o_.,... DATE 10110100 PLANT NO. __ ___,1~5 __ JOB NO. __ 2s .... 1.__ __ SHEET NO. 12 of 26 

i I OAtES AIRCO BECHTEL AIRCO AIRCO 
ITEM ITEM DESCRIPTION , FLOW SPEC FROM TO FROM TO 
NO. NO. ~. OIAG. NO. NO, MECH 

I 

BECHTEL ~ PROCESS MECH 
I 

0-251-4Y-1• ( HE-23A 15-E-23A OxvRen lZ-8 

llE-:-230 15-E-230 Gas Product II II 

HE-23C 15-E-23C Heater .II I . II 

I 

I 

-



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. 0 DATE 10/10/80 ---- PLANT NO. __ 1_5 ___ _ JOB NO. __ 25_1 ____ SHEET NO. 13 of _:.6 

AIRCO BECHTEL AIRCO AIRCO OATES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. NO. OIAG. NO. NQ PROCESS MECH MECH BECHTEL 

IE-24-lA l5-E-24-1A Waste 0-251-4Y-14 lZ-8 

IIE-24-1 ll a5-E-24-1B Nitrogen 0-251-4Y-14 II 

HE-24-lC 5-E-24-1 C · Heater II II 

llE-24-2A . l5-E-24-2A Wnste II II 

HE-24-20 l5-E-24-20 Nitrogen II II 

IIE-24-2C 5-E-24-2C Heater II II 

C-25A 15-C-25A High 0-251-4Y-H lZ-8 

C-25B 15-C-25B Pressure II II 

C-25C 15-C-25C Column II II 

C-30A 15-C-30A Low II lZ-8 

C-30-B 15-C-30B Pressure II II 

C-30-C 15-C-30C COiumn II II 

UE-26-lA 5-E-26-lA·. Rich II lZ-8 

llE-26-lB 5-E-26-IB Liquid II II 

llE-26-lC 5-E-26-lC. Subcooler II II 

llE-26.:.2A l5-E-26-2A Rich II lZ-8 

IE-26- 20 15-R-2&-28• Liquid II II 

IE-26-2C 15-E-2&20 . Subcooler II 



EQUIPMENT LIST B'RECKINRIDGE PROJECT 

REV. NO. __ o __ OATE 10/10/80 'PLANT NO. ___ 15 __ _ JOB NO. 251 SHEET NO. 14 of 26 ------

AIRCO BECHTEL AIRCO AIRCO OATES 

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

IE-36-l'A 15-E-36-IA Reflux 0-251-4Y-l~ lZ-8 

rn-36-1 ~ 15-E-36 ... IU Liquid 0-251-4Y-15 . II 

m-36-lC 15-E-36-.1~ Subcooler 0-2~1-4Y-15 II. 

, 
IE-36-2A 15-E-36-iA Reflux 0-251-4Y-15 lZ-8 

-IE-36-28 I 15-E-31F28 Liquid II II 

• IE-36-2C 15-E-36..-.2C~ Subcooler II II 

R8-3lA 15-E-31A ASU II lZ-8 

RB-318 15-E-318: . .~eboller II II 

RB-31C . 15-E-310. II II 

RB-31A-A 15-E-31A-A ASU II lZ-8 

Rll-31A-·{i 15-E-31A-B AUX II II 

RB-31A-C 15-E-31A-C Reboil er II II 

SP-32A 15-Y-32A Nitrogen II 1z:..a 
SP-328 15-Y-328 Flash II II 

SP-32C 15'-Y-32C Separator II II 

HE-33A 15-E-33A Liquid Oxygen II lZ-8 

HE-338 15-E-338 Product II II 

llE-33C 15-E-33G Subcooler II II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. _ _...n __ DATE 10/10/80 PLANT NO. __ 1~·5,__ __ _ JOB NO. _ __..2,,...51..__ ___ SHEET NO. _1_s_o!_ 3.6 

AIRCO BECHTEL AIRCO AIRCO OAtES 

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

X-35-lA 15-P-35-lA ASU Exoander 0-251-4Y-14 lZ-9 10/9/80 10/13/80 

X-35-lB 15-P-35-lll Gen. 0-251-4Y-14 II II 
.!• 

X-35-lC 15-P-35-lC Loaded ,11 II· II II 

X-35-2A 15-P-35-2A ·ASU, Expander 4Y·14 H'.·9 

X-35-28 15-P-35-2B· Gen. 11, 11 

X-35-2C 15-P-35-20 Loaded 11 .u 

D- 27-lA 15-Y-27-l-A Rich II lZ-8 

D- 27-lB 15-Y-i?. .... rn Liquid II II 

D- 27-lC 15-Y-27-lC ··Adsorber II II 

D- 27-2A 15-Y-27.-2A Rich II lZ-8 

D- 27-2B 15-Y-i7..:.20 Liquid II II 

D- 27-2C 15-Y-27-2C Adso11ber II II 

-
! 

D-.27-3A 15-Y-27.-3A Rich II lZ-8 

D- 27-JB 15·Y-i.7z-JB Liquid II II 

o-·27-3C 1s-Y .. 27,...3c Adsorber II II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. O DATE 1 (}'10/80 ---- PLANT NO. ___ 1_5 __ JOB NO. 251 SHEET NO. 16 of 26 ------

AIRCO BECHTEL AIRCO AIRCO OAlES 

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

' D-31'1A 15-Y-37-IA i Oxygen (}-251-4Y-14 lZ-8 I 

D-3'1-18 15-Y-37-lB Guard 0-251-4Y-14 II 

D-37-JC 15-Y-37~1C Adsorber II II 

D-37·:..2A 15-Y-37.-2A Oxygen II lZ-8 

0-37 -20 15-Y-37-28 Guard II II 

D-37 "."'2C 15-Y-37-2C Adsorber II II 

P-371•-lA 15-0-371.-11 Liquid Oxygen II lZ-49 10/9/80 10/22/80 

P-37f-1B 15-G-371.-H Recirculating II II II II 

P-371:-lC" 15-0-371;-1( Pump II II II II 

P-371'.-2A 15-0-371.-21 Liquid Oxygen II 1Z~9 10/9/80 10/22/80 

P-37ii·-2D 15-0-37(-2[ Recirculating II II II II 

P-3~·~20 15-0-37l~-2( Pump· II II II II 

'. 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. __ o_OATE 10/10/80 PLANT NO. ___ 1_5 ____ _ JOB NO. __ 2_5_1 ____ SHEET NO. I 7 of 26 

AIRCO BECHTEL AIRCO AIRCO DATES 

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

RD-28A 15-E-28A Crude Amon 0-251-4 Y-15 lZ-8 -

HB-288 15-E-280 Column II II 

R0-28C 15-E-28C Condenser ,, II 

<;:;-29A 15-C-29A Crude II lZ-8 

C-290 15-C-290 Argon II II 

I C-29C 15-C-29C Column II II 

: 
lZ-50 10/21/80 10/22/80 P-291-lA 15-G-291-lA Crude II 

P-291-lB 15-G-291-18 Argon II II II II 

P-291-lC. 15-G-291-lC Pump II II II II 

P-291-2A 15-G-291-2A Crude II lZ-50 10/21/80 10/22/80 

P-291-28 15-G-291-20 Argon II II II II 

P-291-2C l 5-G-29 l-2C Pump II II II II 

P-291-3A 15-G-291-3A Crude II lZ-50 10/21/80 10/22/80 

P-291-3U 
1
15-G-291-313 Argon II II II II 

P-291-3C 15-:-G-291-3C Pump II II II II 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV, NO. __ O_OATE 10/10/80 PLANT NO. ___ 1_5 ______ ~ JOB NO. 251 SHEET NO. 18 of 26 ---------
i 

OAlES AIRCO BECHTEL AIRCO AIRCO 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ NO. DIAG. NO. NO. PROCESS MECH MECH , BECHTEL 

CP-50A 15-IC-501\ Oxygen Compressor 0-251-4Y-18 lZ-10 10/9/80 10/13/80 

l{-5A 15-IC-5A Steam ~rbine II II II II II 

CP-508 15-K-508 Oxygen Compressor II ,, . ., II II 

' 
' Steam Tu~ine I " IC-5B . 15-IC-5B II II II II 

~P-50C . 15-IC-50C. Oxygen Compressor II II II ti II 

M-5C 15-K-5C Motor Drive r I II " ti II 

' 

HE-501A 15-E-501 A 1st Stege II \Z-10 

llE-501B 15-E-501 B lntercooler II II II 

HE-501C 15-E-501 C II II II 
: 

llE-502A 15-E-502 A 2nd II lZ-10 

llE-5028 15-E-502 B Stage II II II 

HE-502C 15-E-502 C lntercooler. II II II 

HE-503A· 15-E-503.·A 3rd " lZ-10 

HE-5038 . 15-E-503'8 Stage. " " II 

HE-503C 15-E-503 'C lntercooler II " II 

HE-504A 15-E-504 'A 4th II lZ-10 

llE-5040 15-E-504 U Stoge II 
II Ii 

HE-504C 15-E-504 ·C lntercooler " " II 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. N0. __ 0 __ DATE __ 1_o_11_0_1s_o_ PLANT NO. __ 1_5 ___ _ JOB NO. 251 SHEET NO. 19 of 26 ----------
AIRCO BECHTEL AIRCO AIRCO OAtES 

ITEM ITE~ DESCRIPTION FLOW SPEC FROM TO FROM TO 
NU NO. OIAG. NO. NO. PROCESS MECH MECH BECtffEL 

HE-505A 15-E-505 ·A 5th 0-251-4Y-18 lZ-10 

HE-5058 15-E-505· 8 Stage II . II 11 

HE-505C 15-E-505· C Intercooler II II II 

HE-506A 15-E-506•A 6th II lZ-11 

HE-5068 15-E-506:8 Stage II II II 

llE-506C 15-E-5060:C Aftercooler II II II 

S-516A 15-Y-516·A Oxygen II lZ-12 
S-51613 15-Y-516 B Compr. Discharge II II II 

S-516C 15-Y-516 C Silencer II II II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO .. _~o - DATE ____ 10 ..... 1 __ 10 ..... t __ s __ o - PLANT NO. ____ 15 ___ _ JOB NO. _ _;2::.:5:...:.1 ____ SHEET NO. 20 of 26 

AIRCO BECHTEL AIRCO AIRCO OATES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NO. NO DIAG. NO. NO. PROCESS ME.CH MECH BECHTEL 

HE-509A 15-E-509A Surface 0-251-4Y-11 lZ-10 

HE-509B 15-E-5098 Condensor II II 

P-514-lA 15-0-514-1~ Condensate 11· lZ-35 

l._>-514-18 15-0-514-lB Pump II II II 

P-514-2A 15-G-514-2A. Condensate II lZ-35 

P-514-2,8 15-0-514-2B Pump II II ·II 

i 

.. 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. o DATE 10/10/80 ---- PLANT NO. -------H5 JOB NO. ___ 25_1 ___ SHEET NO. 21 of 26 

AIRCO BECHTEL AIRCO AIRCO OAtES 
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 
NQ NO. OIAG. NO. NQ PROCESS MECH MECH BECHTEL 

CP-55 15-1{-55 Cycle N 2 Compressor 0-251-4Y-17 lZ-13 9/30/80 10/3/80 
' 

HE-551 15-E-551 CP-55 Intercooler · ()-251-4Y-l7 lZ-13 9/30/80 

IIE-552 15-E-552 CP-55 Intercooler II II II II 

HE-553 15-E-553 CP-55 Intercooler II II II ti 

HE-554 15-:-E-554 CP-55 lntercooler II II II II 

HE- 556 15-E-556 CP-55 Aftercooler II II II II 

S-557 15-Y-557 CP-55 Vent Silencer II lZ-14 II 

-· 

HE-71 A -F 15-E-71A-F Warm Exchanger. P-251-4 Y-16 lZ-15 10/15/80 10/21/80 
HE-72 A~F 15-E-72A-F Intermediate .Exchanger II II II 

II II 

llE-73 A-F l5-E-73A-:-F Intermediate Exchanger ti II II 
II ti 

HE-74 A-i; 15-E-74A-F .Intermedia.te E>u:hanger II II II II II 

llE-75 A-F 15-E-75 A-I· C9ld ·Exchanger ti II II II II 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. __ o __ OATE 10/10/80 PLANT NO. __ 1_5 __ _ JOB NO. 251 SHEET NO. 22 of 26 -------

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

EV-60 15-E-5·0 Hi Level Evaporator 0-251-4Y-2~ lZ-16 9/29/80 10/3/80 

EV-61 15-E•Gl Med. Level Evaporator II II II II II 

EV-62 15-E-62 Lo Level Evaporoto~ II . lZ-16 II II 

CP-63 15-K-63 HI Sto1re Cllmpressor II II II II II 

CP-64 15-K-64 Lo Stae:e O>moressor • 
II II II II II 

HE-r64« 15-E-642 Freon Condensor II II Ill II II 

HE- 65 15--E-6 ~ Receiver II II II II II 

CE-76 15-1(-76 Hi Level .Compr •. ·Expand. n-251-4Y-16 lZ-17 9/29/80 10/:i/80 

CE-77 15-1(-77 Lo' Level Cqmpr. Expand II II II 
9/2tW80 101a180 

HE-761 15-E-761 Compr •. Expand. II lZ-18 9/30/80· 10/3/80 

Aftercooler II II 

HE-671 15-E-671 Oil Condenser 0-251 .. 4Y-2: ' 

SP-672 15-Y-672 Oil Seoarator II 
-

D-66A 15..:Y-66A Purge Drum II 

D-660 15-Y-668 Purge Drum II 

' 
. CP-67 15-1(-67. Transfer Comp. II 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ o__..__ DATE 10/10/80 PLANT NO. ~-15 ___ ~ JOB NO. 251 SHEET NO. 23 of 26 ------

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

T-80 15-D-80 LQO Storage Tonk 0-251-4Y-20 lZ-19 

P-801 15-G-801 Liquid 02 Transfer .P~ml 0-251-4Y-2C lZ-:-20 10/17/80 
.. 

P-861A 15-G-861A Liquid Oxygen ·11 lZ-21 10/17/80 10/22/80 

P-8610 15-G-8610 Vaporizer Pumps II II II 10/17/80 10/22/80 

HE-86 15-E-86 LIQ Oxygen Vaporizer II lZ-22 

T-81 15-D-81 LQN Storaire Tani< 0-251-4Y-21 lZ-25 

P-811 15-G-811 Liquid Nitrogen II lZ-27 10/17 /80 10/22/80 

Transfer. Pump II II II 10/17/8U 10/22/80 

II 



-~ CrvOIJV!lm1te EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. __ o __ OATE 10/10/80 PLANT NO. __ 1_s __ _ JOB NO. 251 SHEET NO. 24 of ?.6 ------

AIRCO BECHTEL AIRCO AIRCO DAtES 

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

11E-9s 15-E- 88 Med.· Press. N 2 Vapor. D-251-4Y-2l lZ-29 

P-.881A 15-G-,881 A -~_e<I. Press. N2 II lZ-30 

P- 8818 15-G- 88lB Vapor Pump . II II II 

T-89 . 15-D-R!l Con~~nsate Tohk h-2!\1-4V-?'1 lz-:u 

P-891A 15-G-891A Condensate Pumo II lZ-:12 

P-891 B ""15-0-89lB Oondensate·-Pumo II ·lZ-:12 

' 
HE -99 15-E-99 Derime Heater (Steam) 0-251-4Y-2! lZ-33 10/9/80 

WD-1 15-E-d Waste Disposal Unit 0-251-4Y-2! .. tZ-14 



EQUIPMENT LIST BRECKINRIDGE PROJECT 

REV. NO. __ o __ DATE __ l_0/_2_9_/s_o __ PLANT NO. ___ 1_5 __ _ JOB NO. 251 SHEET NO. 25 of 26 -------

AIRCO BECHTEL AIRCO AIRCO DATES 

ITEM ITEM DESCRIPTION Ft ow SPEC FROM TO FROM TO 
NQ NO. DIAG. NO. NO. PROCESS MECH MECH BECHTEL 

' 
llE-40 15-E-40 Ari:!on Heat Exchanger 0-251-4 Y-2:J lZ-36 

CP-41 15-1{-41 Argon Compressor 0-251-4 Y-24 lZ-37 

HE-411 15-E-411 Ar(!on Comp. lntercoole1 II 

IJE-412 15-E-412 Argon Comp. Aftercoole II lZ-38 

·oo-43 15-Y-43 DEOXO Reactor ti IZ-39 i 

HE-45 15-E-45 Reactor A ftercooler ti lZ-40 

SP-451 15-Y-451 Separator ti lZ-41 

H.-46 15-V-46 Refrigeration Unit ti lZ-42 

HE-461 15-E-461 Argon Chiller " lZ-43 

SP-462 · 15-Y-462 Separator II lZ-44 

D-47A 15-Y-47 A Argon II lZ-45 

D-47B 15Y-47B Dryers. II IZ-45 

F-471 15-Y-471 Argon Filter II lZ-45 



EQUIPMENT LI ST BRECKINRIDGE PROJECT 

REV. NO. ___ OATe: __ l_0_/2_9_/s_o __ PLANT NO. __ 1_5 ___ _ JOB NO. 251 SHEET NO. 26 . of 26 ------

AIRCO BECHTEL AIRCO AIRCO OAtES 
' ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO 

NO. NO OIAG. NO. NO. PROCESS MECH MECH BECHTEL 

SP-48 15-Y-48 · 1 Hydrogen Separator 0-251-4Y-23 lZ-46 

' 
C-49 15-C-49 

I Pure Argon Column 0-251-4Y-23 lZ-46 I 

SP-492 15-Y-492 I Crude Argon Surge Tank 0-251-4Y-23 lZ-46 
. ' 

I 
JtB-493 15-E-493 Pure Argon Column 0-251-4Y-23 lZ-46 

Reboil er 
; 

; I 

HE-494 . 15-E-494 Pure Argon Column 0-251-4Y-23 . lZ-46 

Condenser ' 

T-85 15-0-R!i· Pure At'l!'On Storoi:re Tonk 11\-'>I\ 1-•W-?.'.l lZ-47 

P-851 15-0-851 Liquid Argon Transfer 0-251-4Y-23 lZ-48 

Pump 

' 

-
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4.0 DATA SHEETS AND SKETCHES 

Equipment items confonning to Airco Specification No. lZ-8 as shown on 

the Equipment List are proprietary and are not included in this section. 
These items are available for DOE review at the Houston offices of 
Bechtel Petroleum, Inc. 

4-1 
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4. 1 Data Sheets for Tanks 

0-251-lZ-25: Liquid Nitrogen Storage Tank (150-81) 

0-251-1Z~47: Liquid Argon Storage Tank (150-85) 

0-251-lZ-19: Liquid Oxygen Tank (150-80) 

4-3 
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/AJ ACD Industrial Gases 0 STANOARCS 
.0 INSTRUCTIONS 

tiJ SPECIFICATIONS 

QOATA 

N 0 • o-2s1-iz-2s 

ISSUED FOR PHA:BE 

TITLE . LIQUID NITROGEN STORAGE ~o-'3' 

L Scope 

This specification eovers the furnishing of all labor. materials, 
tools, equipment and insurance necessary design, fabricate, deliver 
and erect one c:eyogenic flat bottom storage vesseL Insulation, 
testing and cleaning and preparation for cooldown with the c:eyogenic 
liquid is also included.. 

2.. Location 

The site is located in Breckinridge County, Kentucky. The site 
will be located along the Ohio River in Breckinridge County, 

. Kentucky.· The nearest town is Addison. 

3. Codes and Regulations 

. 3.1 The inner and outer vessel will be built to API standards 620. 

3.2 Piping - ANSI B3L5 or B3L3 

3.3 Codes of any federal, state, municipal, or other legal political 
subdivision that may· apply (OSHA). 

4. Piping 

4.1 lnner Vessel 

The. following nozzles shall t>e provided for· the inner vessel. 

Nozzle L D. Description · !!!! 
A Bottom Discbarp 6" 

B Bottom Pm 3" 

c Top Pm 4" 

D Top Vapor Outlet 6" 

E Pull~ 2" 

p. Level Connection (Liq) 2" 

G Lev81 Connection (Vap) 2" 

H Two (2) Pressure 6" 
Relief (top) 

WRITTltll 11'1' DAT& a~•ovaa SMHT llO.~o .. .L. 



/AJRCO Industrial Gases 0 STANOAROS 

0 INSTRUCTION~ 
~SPECIFICATIONS 
CJ DATA 

H 0 · 0-251-lZ-25 

ISSUED FOR PHASE 
TITLE LIQUID NITROGEN STORAGE 15-D-~\ 

4. Piping 

4J Inner Vessel (continued) 

Nozzle I. D. 

I 

J 

Description 

Eighteen Inch Manway 

Float Gauge with Tap 

Size 

18" 

Connections B, C,D,E,F & G· are to be grouped together and 
penetrate through the lower shell of the outer vessel in a 
duct type connection. 

4.2 Outer Vessel 

The following nozzles or outlets shall be provided in the outer 
vessel. 

Nozzle I. D. Description Size --
M Nitrogen Purge 2" 

N Pressure Vacuum Relief Vendor to Size 

5. 

0 Rupture Disk (protection 20" 
inner vessel failure) 

p Manway to Inner Tank 24" 

Q Root Manway (annular 20" 
space relief) 

Safety Devices 

The vendor shall design, supply all safety devices for the outer tank. 
Airco shall supply all safety devices for the inner tank. The 
vendor st:iall tes.t and install all safety devices (inner and outer 
vessels). 

-

6. Thermocouples 

WRITTEN BY 

Six copper constantan thermocouples fastened to the inner vessel 
shall be provided. Thermocouples shall terminate in a NEMA 4 
junction box mounted on the outer tank. Proper sealing for thermo­
couple penetration shall be provided. 

DATE APPROVED SHEET NO .• _3 OF..5-_ 



/AJRGO Industrial Gases 0 ST AN"OAROS 

CJ INSTRUCTIONS 

tij SPECIFICATIONS 

QOATA 

N 0. 0-251-lZ-25 

.ISSUED FOR PHASE 

TITLE LIQUID NITROGEN STORAGE 1s-o-e,, 

7. Structural Requirements 

Supports, Platforms, stairs, etc. shall conform to the minimum 
requirements of the AISC specification for design, fabrication 
and erection of structural steeL Platforms and stairways shall 
be open grating type with guard rails and toe plates in accordance. 
with OSHA. 

8. Cleaning 

The vendor shall present a cleaning specification for the storage 
vessels. The inner vessel cleaning methods are most important 
and the vendor exercise extreme care when oxygen is to be stored. 

9. Painting 

Painting of the outer t~k will be the responsibility of Airc:o. 

10. Testing 

WRITTEN 8'1' 

The inner vessel and the safety devices associated with this tank 
shall be hydrostatically tested by the vendor. 

DATE APPROVED 



NO. · 0-251-iZ-25 

ISSUED FOR PHASE·o 
-~""C"""~---

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

SEU .SUPPORTING 
DOME ROO~ 

LOOS! Fill PERlm INSULATION 
t__...;.---- W/FLEXJBU lESILIENT au.HICU 

OH SHEU. 

--+-----~~""!"'!"-:--------------------:-"'I"'!""'~~ 
0 .... 

I. 
49' 

55' 

Product Liquid Nitrogen 
Design Locds: 

Capacity __ 3_oo_o ___ T_o_n_s _____ .@ -320 oy 

Density ---------~5..::;.,0 ...... 6...__ ..... #/FT' Outer Roof Live Lead -------- PSF 
Internal Pressure 1 PSIG Earthquake Zone #...;·..._ ______ 2 _______ _ 

2 Z · T Design Vac:uum _____ Inches HlO Annular Space Pressure J>ches lbO 
Wmd 100 MPH Plus Weight & Pressure of In.Sulatian 
Foundation ______ B~y ___ O __ t_h_e_r_s ______________________________________ __ 

Guaranteed heat leak = .25% of full capacity 

Design Data: 
Temperature 
Code 

Material: 
Bottom 
Shell 
Roof 

Allowable Plate Stress 
1 oinl Efficiency 

APl 620 APPN Q 

A553 & A353 
A.553 

-----~A553:--------------

31700 PSI 
85% 

DOUBLE WALL STORAGE TANK 

"_p.uter Tcmlc 
~ient 

A-283-C 
A-283-c 
A-283-C 
15200 PSI 

Sheet No. §9 of 5" . 



;~---~~---,--~~~r--~~~~~-

! Alrco Cryoplants Cl STANDARDS rN_o.;..· .;..• ..;..· ...:O:..l-t~51~-l~Z~-4i7!....----r--..,....----l 
Cl INSTRUCT I CNS WR I TTEN BY \ DA TE 

zl1s/g1 ~SPECIFICATIONS APPROVED BY he DATE 
: CJOATA APPROVED BY <~ DATE 3/11/SI 

:r-~----:-----~r----r----r----t---r----r-----r---i..J.1A~P~P~R~Opv~E~D~B~Yi.+·H~~:!!:H~··~\.l.ED~A~T!E~3~'~'·'~'ll~~·J.:l' 

.. .. 
GI ... 

=r~R~E~v~···~.1~nu1..... ...... t---t---t--1r--t---+---T---4---t--t-~~~--i.~..i~-L-J......;.._J 
~ PAGE 

DATE 
IR I TTEH 

BY 
APPROVED 

BY 

Liquid Argon Storage 

Tank 

15-D-85 

ISSUED FOR PHASE 0 
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/~IRGO Industrial Gases 

15Sueo FOR PHA:SE 
D STANDARDS 

AJ INSTRUCTIONS 

'!J SPECIFICATIONS 

0DATA 

M 0. 0-251-lZ-47 

TITLE LIQUID ARGON STORAGE TANK 1.5-t>-'OS 

This specification covers the furnishing of all labor, materials, 
tools, equipment and insurance necessary design,. fabricate, deliver 
and erect one cryogenic flat bottom storage vessel. Insulation, 
testing and cleaning and preparation for cooldown v.(ith the cryogenic 
liquid is also included. 

2. Location 

The site is located in Breckinridge County, Kentucky. The site 
will be located along the Ohio River in Breckinridge County, 
Kentucky. The nearest town is Addison. 

3. Codes and Regulations 

3.1 The inner and outer vessel will be built to API standards 620. 

3.2 Piping - ANSI B31.5 or B31.3 

3~3 Codes of any federal, state, municipal, or other legal politic9.l 
subdivision that may apply (OSHA). 

4. Piping 

4.1 Inner Vessel 

The following nozzles shall be provided for the inner vessel. 

Nozzle I. D. Description Si:ze --
A Bottom Discharge 4" 

B Bottom Fill 3" 

c Top Fill 3" 

D Top Vapor Outlet 6" 

E Full Trycock 2" 

F Level Connection (Liq) 2" 

\ G Level Connection (Vap) 2" 

H Two (2) Pressure 6" 
Relief (top) 

WRITTEN BY CATE APPROVED SHEET N0.~01'_5"" 



/AJRCO Industrial Gases 0 STANOAROS 

0 INSTRUCT I ON!= 

fl SF'ECIFICATIONS 

LJ CATA 

M 0 • 0-251-lZ-4 7 

ISSUED FOR PHA.SE 

TITLE LIQUID ARGON STORAGE TANK 15-0-ns 

4. , Piping 

5. 

4.1 Inner Vessel (continued) 

Nozzle I. D. 

I 

J 

Description Sim 

Eighteen Inch Manway 18" 

Float Gauge with Tap 

Connections B, C,D,E,F & G are to be grouped together and 
penetrate through the lower shell of the outer vessel in a 
duct type connectii;>n. 

4.2 Outer Vessel 

. The following nozzles or outlets shall be provided in the outer 
vessel.. 

Nozzle I. D. Description Sim --
M Nitrogen Purge 2". 

N Pressure Vacuum Relief Vendor to Size 

0 Rupture Disk (protection 20" 
inner vessel f allure) 

p Manway to Inner Tank 24" 

Q Root Manway (annular 20" 
space relief) 

Safety Devices 

The vendor shall design, supply all safety devices for the outer t8nk. 
Airco shall supply all safety devices for the inner tank. The 
vendor shall test and install all safety devices (inner and outer 
vessels). 

6. Thermocouples I 

WRITTEN BY 

Six copper constantan thermocouples fastened to the inner vessel 
shall be provided. Thermocouples shall terminate in a NEMA 4 
junction box mounted on the outer tank. Proper sealing for thermo­
couple penetration shall be provided. 

DATt APPROVED SHEET NO.~o,,5 



/AJRGO Industrial Gases 0 STANDARDS 

0 INSTRUCTIONS 

.;J SPECIFICATIONS 

U) DATA 

M 0. 0-251-lZ-47 

ISSUED FOR PHA!SE 
TITLE LIQUID ARGON STORAGE TANK 15·0-~S 

7. Structural Requirements 

Supports, Platforms, stairs, etc. shall conform to the minimum 
requirements of the AISC specification for design, fabrication 
and erection of structural steel •. Platforms and stairways shall 
be open grating type with guard rails and toe plates in accordance. 
with OSHA. 

8. Cleaning 

The vendor shall present a cleaning specification for the storage 
vessels. The inner vessel cleaning methods are most important 
and the vendor exercise extreme care when oxygen is to be stored. 

9. Painting 

Painting of the outer tank will be the responsibility of Airco. 

10. Testing 

WRITTEN BY 

The inner vessel and the safety devices associated with this tank 
shall be hydrostatically tested by the vendor. 

CATE APPROVED SHEET NO.~o .. -2:_ 



NO. ·o-251-lZ-47 

ISS.UED FOR PHASE 0 

sf INN& 

31' If oura 

.... . . . . 
. . . 

LOOS! Pill POUT1! INSULATION 1---- W/FlEXlllU USlUENT au.NICU 
ON SHEU. 

J 
Product Liquid 
Design Locds: 

Argon Capacity._1_o_o_o ___ T_o_n_s ____ @-304 ., · 

Density ____ ... 87,__ ___ #/fT' 
Intemal Pressme 1 PSIG 
Desiqn Vacnmi 2 Inches HzO 
W'md 100 MPH 
F'o\Uldcrtion B:f Others 

Outer Roaf Live toad ---~---~ Earthquake 1.one #...:·....._ ____ 2 ____ _ 

Annular Space Pn.ssme 2 · lnclies lLO 
Plus Weiqht & Pressure of Imulatlcm 

Gucs.J::·a.uteed beat leak • .2596 of full capacity 

· Desiqn Data: 
Temperature 
Code 

Material:. 
Bottom 
Shell 
Roof 

Allowable Plate Stress 
1 oin l Efficiency 

A553 & A353 
A553 ------A33""j' ___________ _ 

31700 PSI 
854 

DOUBLE WAU STORAGE TANK 

~terTcmk 
Amuient 

A-283-C 
A-283-C 
A-283-C 
15200 PSI 

Sheet No. S of 5 
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/.AJRGO Industrial Gases 0 STANCAROS 

CJ INSTRUCTIONS 

(SJ SPECIFICATIONS 

QCATA 

M 0. 0-251-lZ-19 

ISSUED FOR PHASE 
TITLE LIQUID OXYGEN STORAGE TANK 15-0-e,o 

This specification covers the furnishing of all labor, materials, 
tools, equipment and insurance necessary design, fabricate, deliver 
and erect ·one cryogenic flat bottom storage vessel. Insulation, 
testing and cleaning and preparation for cooldown with the cryogenic 
liquid is also included. 

2. Location 

The site is located in Breckinridge County, Kentucky. The site. 
will be located along the Ohio River in Breckinridge County, 
Kentucky. The nearest town is Addison. 

3. Codes and Regulations 

3.1 The inner and outer vessel will be built to API standards 620. 

3.2 Piping - ANSI B3L5 or B31.3 

3.3 Codes of any federal, state, municipal, or other legal political 
subdivision that may apply (OSHA). 

4. Piping 

4.1 Inner Vessel 

The following nozzles shall be provided for the inner vessel. 

Nozzle I. D. Description Size --
A Bottom Discharge 8" 

B Bottom Fill 3" 

c Top Fill 4" 

·D Top Vapor Outlet 6" 

E Full Trycock 2" 

F Level Connection (Liq) 2" 

G Level Connection (Vap) 2" 

H Two (2) Pressure 6" 
Relief (top) 

WRITTEN BY DAT!!: APPROVED SMEET NO.~OP'~ 



/AJRGO Industrial Gases D STANDARDS 

D INSTRUCTION~ 
~- SFIECIFICATIONS 

lJ DATA 

H 0. 0-251-lZ-19 

:ISSUE.D FOR PHASE 
TITLE LIQUID OXYGEN STORAGE TANK 15-0-00 

4. Piping 

4.1 Inner Vessel (continued} 

Nozzle I. D. 

I 

J 

Description Size 

Eighteen Inch Manway 18" 

Float Gauge with Tap 

Connections B, C,D,E,F &: G are to be grouped together and 
penetrate through the lower shell of the outer vessel in a . 
duct type connection •. 

4.2 Outer Vessel 

. The following nozzles or outlets shall be provided in the outer 
vessel. 

Nozzle I. D. Description Size --
"M Nitrogen Purge 2" 

N Pressure Vacuum Relief Vendor to Size 

0 Rupture Disk (protection· 20" 
inner vessel failure) 

p Manway to Inner Tank 24" 

Q Root Manway (annular 20" 
space relief) 

5. Safety Devices 

The vendor shall design, supply all safety devices for the outer tank. 
Airco shall supply all safety devices for the inner tank. The 
vendor ·shall test and install all safety devices (inner and outer 
vessels). 

6. Thermocouples 

WRITTEN BY 

Six copper constantan thermocouples fastened to the inner vessel 
shall be provided. Thermocouples shall terminate in a NEMA 4 
junction box mounted on the outer tank. Proper sealing for thermo­
couple penetration shall be provided. 

CATE ____ APPROVED SHEET H0.-3_0F'~ 



/NRGO Industrial Gases . 0 STANOAROS 

0 INSTRUCTrONS 

tJ SPECIFICATIONS 

~.DATA 

No. o.,.:2s1-1z-19 

ISSUED FOR PHASE 
TITLE LIQUID OXYGEN STORAGE TANK 15-0-!!>U 

7. Structural Requirements 

Supports, Platforms, stairs, etc. shall conform to the minimum 
requirements of the AISC specification for design, fabrication 
and erection of structural steeL Platforms and stairways shall 
be open gratiitg type with guard rails and toe plates in accordance. 
with OSHA. . 

8. Cleaning 

The vendor shall present a cleaning specification for the storage 
vessels. The inner vessel ·cleaning methods are most important 
and the vendor exercise extreme care when oxygen is . to be stored. 

9. Painting 

Painting of the outer tank will be the responsibility of Airco. 

10. Testing 

WRITTEN BY 

The inner vessel and the safety devices associated with this tank 
shall be hydrostatically tested by the vendor. 

DATE APPROVED SHEET No . .....4...o,,..5:_ 



NO. 0-251-lZ-19 

ISSUED FOR PHASE 0 

, 
,.-~----- ---
1. 
I 
I 
I 
I 
I 

. . 
: : . 
... . . . . 

SB.I .SUPPORTING 
DOME ICI01 

ROOP 

LOOS! fill PERUT1! INSUU.TION 
~--- W/FUXJIU IESILIEHT' IUNU? 

OH SHEU. 

--f--~--i._. ____ ._. __ ................. ____ ...... ..._ __ ~-i-__,.. DOUBLE aurr W!l.D!D 
IOTIOM SXETCH Pl.AT!S 

0 
~ 

Prcduct Liquid Oxygen 
Design Loc:ds: 

70' 

76' ·If oura 

Capadty_6_o .... o_o ___ T_o_n_s _____ ,@ -297 or 

Density 72._6 ___ # /FT3 
Internal Pressure l PSIG 

Outer Reef Live Load ---------~ 
Earthquake Zone #~ _ ---,..·2r------­
Annular.Space ~ches~ Design Vacuum 2 

'W'"md 100 
IncheslbO 

MPH 
Fcundation By Others 

. Plus Weight & Pressu:e of InSulaticm 

Guaranteed heat leak = .2596 of full capacity 

Design Data: 
Temperature 
Code 

Material: 
Bottom 
Shell 
Roof 

Allowable Plate Stress 
Jcint Efficiency 

A553 & A353· 
A553 

----A55j·---~-----

31700 PSI 
85% 

DOUBLE WALL STORAGE TANK 

A _f}Jlter Tank 
AlllUl.ent 

A-283-C 
A-283-c 
A-283-C 
15200 PSI 

Sheet No. 5 of S 



4.2 Data Sheets for Vessels 

0-251-lZ-31: Condensate Tank (lSD-89) 

0-251-lZ-39: Deoxo Reactor (15Y-43) 

0-251-lZ-41: Separator (15Y-451) 

0-251-lZ-44:· Separator (15Y-462) 

0-251-lZ-45: Argon Dryer (15Y-47 A, B) 

4-21 
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BRECKINRIDGE PROJECT 

PLANT 15 

OXYGEN PLANT 

VESSELS 

BY 

BY 

BY 

BY 

\ DATE ' A£ DATE ··2-li!5i~1 
~ DATE 3/11/:ll 

Hl-l H- . DATE 3111Je) 

Sheet Plo._Lot ..1L. 



A1kCO CRYOPLANTS '11Ml I -~ ~UA IOl '.1~01, ) ;r · ···.oc 
Ol 

c< !IOU 

,LOI( DfMSl't't TEMP °F ;i[\\HI 1l1M( LL Dt.h rot.. 

ISSUED FOR PHASE o 
lt--1--1 '-----=-.,;;.-'----'-I : 

c( 

~ 

' 0 

~ 1&2 
0 

LalMf.. Ult.an ro.:t1,1 1.w/.u tJOlM MA1 D 
34,830 62.4 358.4 p00/-11 135.3 150 .. 

i 
t----+----t----+---+-·--lf----+--~. 

~ '(ol -··- t L'f &( (!• . ··-~ liU.. --l-·- , -- ·r ar ' 
~UM -i ~ II'. 

. ~ Ill& -- .... ·~ ,, 

r 

Position: Vertical 
Shell Thickness: 1/4" 
Heed Thickness: 3/16" 

Q 
T 

_____ / 
I 
G) 

-+-- 3 ~t ---

... 
2 " - z ... 
<#" .. 
u 
O• 

t----+----t----+---+---ll----+--~~ 

t----+----t----+---+---ll----+--~: 
1~---+----t----+---+---lf----+--~~ 

'-UL+l .j I 
'- LLL -1---1-i J ti__ i) 

'-"'• . I ... 
4 
:!l-·"-=-1.p'="o-=a--=11,_.,1,....r""•'--\-=l::-!'11~ .. -•. -.-,.-, .-.-l.-.-=,-=;,___.i_,-.-.• -l.-~ ©s TD D ,, Pl A Cl a Q hlCol\ l ( •IUI UIOiCl) 
Q. •lOCl\\ • ~PU••L co .. 01T o~n ~s· "" A. 0 COMTHllNlNU · (Il tlJll. ~o ,.,., J• L· 6'01 Uro; 

~ -----+------4-------1 ~)•Co W•l& •• 1108 0' I TO. till s'rO 
~ar 'OMllONIM'l_·.·-1·TrP .lo\At'1. CDU ALLOW llMAt.IC.\ fl)llRC.l.CH. 

·'I'll •f , ... , •. ol 110 L( l} 11 II 
~ '"ILL ( HI U \ -i-A:..:.-_;5-'-IC;_-_70.:.__-+-l;:,../8;_

0 

__ M_1'-. N_. +-l:l_l_.lfe,_,e...,~o"'Js.._de_t_-4-_:.g:.:' "":;:.~:.:I w:,".:.11 '..::£.:z..; .. ·,.:~:..i~~~..:::..1. t&.t, ,o·..:::~ •L'• ",,i:.;•:.x· !!.l.tL·'·:..'-"_. 
~ • I WlLD • IH None 'TOT&L PO~T WlLD HUT TUATMlNT 
t- •loollL\I ~OR .., .,MOiU~l None TOTAL l,OTllU 
! ! !~~) 

PU\\ ~·Ullo "lC llld.._ + ..1!,1 __ : 11.L_ P~~ 
~.~ MIN.1>n1c;,._. PllH l'! 1Q, 175 P\110(Mlt=.i OPllU 

v :! C)YSUM PH S[T AT .1..7.!L P\" LOC:AHP 

Zee lol1N.DH1c.t..1 UMP 500 ·F~ 175 P\16-

°'PEC•AL Uq1.111th4lNT\ 
C 0 D l '. ASME .sE:.C ::mII 

~ ~ ~lNAL PU\\ DH•,~: F.V. roa liU.V•Cl (CYCLIC, LlTttAL l TC) 
";; >'l\SlL SIJPPOU DATA' !f11(1RT_. LE<iSY.e:;LUCi!._ Steady 
;~ No specific SADOLE~(C..-SZ7) __ 

~tlC-HT · U.~til. &IV C:U.Dl f1llllll00,1Hc; _HQ_ IN'iVLATION: ~~~~~~~r~lH I( 2" 
.. ~u cuv1ci wo. 11\T l~U1NC. .. .-ri. NOQ SER £ "'o. .,, llU1~c11Nf'L 

~ NO· ., ~ UO't till &Ur.1114 J~P~rL NO VIC AlQ'O 11U lhL•'-' '.:~?: 
~ J-6 
~ J·S 
:> 
lei« J" .. 

1\1' ... J·) 

Ila.I 2FJ~-~z+--..-;-:-:-----t--f--+----il----t--+-------.f---l---1----l----..I 
J-J-1 II\" 

~ t--;;:-t-------it----i--f----iJ---1--f-------t----+---t---+---~ 
"' --~,~-----'--+-~-t~-t~~-t----lf---t-------+---1-----+.--J----1 

o~]--~~:-t-----+--+---ll----1----l--+------+---1---1---1--..---1 
7~~s-t-------it---i--f----it---1--1------+---+---t---+-----1 

"' 4 lo !. <:oo~m n ....... 
I 

I 

I ~" 
411 

NI-I 

t-·-+---+--------------------------+----ll----1---l----

OlUCiN 1'A\ll 

JOINO·I Vl\HL Dl\l'N DUA 'HUT V'\\lL ND UY 
.," t-=-=<-,=='-t-:1s:orrat::;~;:-:1c"'1;--;o~x,;,y,o,ge~no:.;P'""'1a'-:n7t ....:. 'P"l"'on=-1-1°'5'--:....:..:..-""-~-----li--+:..!....:...:.:.:~:.=:..,· I-!.!~· --l 

25 Ut.llT 1s-o-8~ Condensate Tank, 25HZ"31 
----------------'-~--'-----L _ __J 



ISSUED FOR PHASE O 

CC::: 

T 

-! 

5 Ft 

I' ' ' i .. ' .. · :. ; . c ' - '' ; 
·-··· --- --------·--·--:--:·,--· 

) ;~1 lf ~ 

Two Vessels 'Required 

Position: Vertical 
Thicki:ies~ Cylindrical Shell: 5/16" 

Ellipsoidal Head: S/16~·· 

a 

t- ' 
< 
~ 

"' 0 ... 
:z 

">-
'3 
d 
:> 
~ 
~ 

""' t-... 
~ 

~-1 - r, ,,, : ·•• ;,•.\,'.t L"; f ·ll••)I "i11-·,[ 'L• ;!.11. f~·C 
• •v • ~- ---r------~,-7L''~•'C-\!; 

.. t.::i L' /~l LUw rr ~:l11 ;'.n,'n~ Ml~ i) - L(ol -··- f ••. 
~ l- Crude' ,\r 24 455 0.478 100 · 1~fliut 57.3 75 .. - "u. ---l-.- t -- f I•" 
o 2 Crude A 24 455 0.15 643 11f..VH' 57.3 7~ i -Llll -i ~ ,, !~ 

r-----t--t--+--+---+---+---~! : :~--; J : j I 
t-
4 

t-----+-----i----+--....... ----~-~. _- ~~~ d_ Z) 
1----+-----i----+--....... ----~-~ il.. ..... 

~t--. .,---=-.,.-=-o-=R--=P""l"'. E..,...,.\--=,::---M-t_JL_ . ..,.,-M..,.-1 ....... -.~,-=-------,-,-.-,_._--i 0~ 1 0 D IH LAC u 110140 ( ( .. , ...... 0"') 

Q. •lOCL\\ "~PHIAL Cllt<OIT o~u •s· 
0 COMTAl.llMANU (Il"llL Tg O•''' J•L•6701(f70t 

.,.hLIR<.l.(r(. COt.1PONIWT TTP 1AAT'1. Colt ALLOW RIMA&Kl 

Ellipsoidal 
~MhL ( HIAP\ 304 S.S. None Miii. 

~)LC:. W•H II llll~IH ITO. ltll '" 
t---------t------t------+-------1 · co• U •C \•""'· '' 110 Lt 1\ 11UO 

oQ "°"" ., , 9 IU·P •tolll'Afl u;; 
01MIWl10"1 '"'.>Art PIOv•Ot). u,...,..A,,. 

•· IWlL~. IN TOTAL 
ii..ll L~I U._,Ol'HLl Catalvst TOTAL 

POH WILD MEAT TU~TMlNT 
r-~---i----r---'---=-+-----i FOR .. (. O'TIH. I 

ltU,N) 
conE 

;)l!,l\\ ~- UllO VlC .51.L + JL.l. .. : ...Th__ P~l •i -.P[c1AL. HQ111Rh4lNT\ 

,;:.~MIN. OHIC.~ P~EH AT ,:>P 75 P\1Ci(,MA~(.t OHl.) COgl: ASME Section VIII 

1'.:'~ SHHM PH S£T AT-7..L P~" lDC.AHP <p~~\~~ 
1z MIN.DHIC.r.JTiMPIOOO •r@ 75 P~IG 

I
;~ ~A.NAI. PU\\ Di'114~: Not Required roQ 'iEllYlCl (~YCLIC, LlTHAL l TC·) 

•.J,;; ~HS [L ~lJPPOlT DATA" Sl(1RT -Tu3 LEGS_ LUG\_ 

I ~~ No ~ecific Requirement 5ADDLE~(C.-SZ7)__ Steadv 
~[IC.HT __ M•M. l6Y "·lDl r1uP-.ooP11o1c; ....H.a_ INCiL1L.AT10N: THK. 

' "''-U c.rnv1CE 11.10. ll\T 1u,1N<.1~·nP·E• Moll S£RV1CE 11i1g. I"'· u,, .. , INT'L ! ~ NO- ~ "' .UO'D i till l"~'~ o~ l\.DrL NO RlQ'O 11U l'ALlk4 ~'~~ 
~ J-6 

l ~FJ~·~S+-------<11----+---+--+----i--+--------+----i--+---+----1 laf r4 

'"" t- J- 3 ·~I :F~~~~~+--P-\-~-----'-"1---1---+--+---+---1--------+--~--+---+-~--t 

' 8 ' 
'> '1 

0 ~ t. 7 ~1--s-+------+--+---+----11----+--+-------+~-t----+---+----i 

µ 4-
p 3 
C¥ z 
':l. I 

Crude Ar Out 
Crude Ar Inlet 

12" 
12" "'"' 2 ltl" 

Ill JOB NO-I YlHlL D~\1c;N DUA •HUT Y'\UL NO UY ·. I SU Y 1Cl Oxygen Plant 15 . • 
251 Ul.llT 15-1-4) Deoxo Reuetor 0-251-IZ-39 
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- ----

Ii •h\ I ~I T 11.1( L 1t : ;.. i A. I ct. I l t ' . L . . ' • .. ""' .. ; .... \1 ii . ~•if 'r ... ~-- - .. :.~_:_• .. _· _. __ . ~--- - ( ... r ~v·t' l' L( (!/ AIRCO CRYOPLANTS I 0 " La/11r. Lr./w rf ~ ~• M l·~u1r.· rt..: ou1 MAI I < i.:t( i> - l(ot _ .. _ f ••. 
t- .. I ~MLL--l-1-··111• ISSUED FOR PHASE 0 4L 4 . ... u· :E 0 "rude Ar 0.49 100 150/-1 55.3 60 

.. >-Lill--., .!:, ,1 ,,. 24 455 R 

"' ; ::::--; ] :il D a ... .. 2 " • - lLL i) z h ._.. 
~ - ,_~L .,. ... 4 ., cl 

~ MO. hit. . , . Hll l.!)\lD D•IPLICU Qo1r.u l <•ICLI 1>10"1) 0 .. 'w'.&POI Pll1\ 
al a. llOCn't ' \PlLIAL tONllf 0~11 ~8" 
IL 0 cowUt.tUalAWU (I' HJCL 'O 01'''' J• L• 6'01 (f IOc 

"> C.OMPONhl.T Trll 101'L coat ALLOW llMAl .. , li°h&1RC.l. l Y(. 
,.!f 

I ~)•Ci W•U II MllU\f '"· lall ,u 
Ol >----·--· 

Ellipsoidal . 'I'"•!\"""'·,, 110 "'I) II :> A 516-70 1/811 o "°"' "' ·~Uo·t '" Ufl~CO G_) ~ \oehL C HI.AO\ MIN. l•nn"• 01Mhl\10 ....... arr P~O••OIP· 
~ 

PO\T WILD HUT TUA.TMlNT < , WILD •IN None 'OTA~ t-
.. ,,, L\ I Rh«Ow'AILI TOTAL roa lOT~ll ... None 

THl.N) ~ 
COD( 

PU U .M!.liJ!al . 1.4 t ~ SP EC .. 2L. +~ : __!!!!._ p ~IC \D(Cr&L UQ111UMINT\ --·- .... ~ MIN. DHIC.tJ PU~\ U 101 80 P\1Ci lMUG.' OPU.) CODI' ASME Section Vlll 4· 
..., CY 

,UTlM PH ~CT AT~ P \" LO CU lO "" i« MIN.DHIC.tJ HMP 150. •f i> 80 P\IG LOAD1t.I(;,\ 

'2 iUlllNAL. PU\\ Ol\1,~: Not Required 'Oil liUVICI (CYCLIC, LlTtfAL l re-) %"' I " - 7a\'S IL ~UPPOlT DATA. !a Kt RT .Yes LE<iS _LUG\ -
i C0 "' Steadv ..... No Specific Requirement SADDLEs (C.-SZ7) __ :t 0 

~l14HT __ M•to(. llV CUH r1UP1loor1wli ..JUL_ IN'i1JLAT10N: No THK. ·, 

1.10. I UT' lllAT•NC. ;~,'- MOIL l,lg. I"' 11u111c IN1''~ 

"' 
MDII 

SUVICl SUV1C£ RlQ'O t11' "''"'' 
trP 01 

~ NQ. llO'D ! ''U &IAL.1"4 DR llHL MO kOf[ ~ :z .. J-6 

_l Z J·S I 
:> 
l"f ..... -

"" ~ J·J 

~ 
,,.. 
z J·Z 

llh' 

_/ ..J - J·I 

~ 
9 
8 

1_ "' l o''" .. "" --
Q 7~ & 

f.I 4 .. 
0 ) Crude Ar Outlet 1211 

4 Ft --+- ar 2 H?O Outlet I" -- -· -~ . t:ruae Ar Inlet 121 ,.. ... t.\ANWA't 

Position: Vertical 
Shell Thickness: 3/1611 

Bead Thickness: 3/1611 

a · DUICiN e•••• 
REY 0111 l'i\lll D 'OA. PlDCll\ 111tUV1 ·"·" 'ffiilrt 

JOI NO· VUUL Dl\1c;N DATA \HllT VUUL. NO. uv. 
~ .~ 

SllVtCl OxyR:en Plant 15 
251 UtiU1 .15-1-451 Separator 0-251-IZ-41 

~ 



ISSUED FOR PHASE 0 

Fosition: Vertical 
Shell Thickness: 3/16" 
Head Thickness: 3/16''. 

G) 
T 

/ 

~---------/ 
1 
G) 

1-4-- 3 Ft --....-

">-

" ol 
::> .... .... 
< 
t-... 
~ 

l)U\\ .M.!li..lli. I.lit.; ~PEC 55 + _e_ : .....!!!!__ P~1< \P(CIAL l[QV1RlMlMT\ 

;;_'I MIN, OHIC.IJ P~B\ A't io, 80 Pj14 (.~1 4~'-' OPll.I cool· ASME Section VIII 

v.~ SY~HM PSV SOAT ~ P~" LOC.1.TlP 

Zee Jo11N.DH1C.~HMP150 •f(i> 80 P~IG 
~ ~~JlNAL PU\\ DE\r,~: Not f;eq'd F'Oll. •HtVrCl (CYCLIC, LlTHAL lTC-) 
v;; .. H'ilL· ~UPPOlT DATA' ~KIRT __ LECiSYesLUCiS_ Steady 
.., "' 'No Specific SADDLE~ (C.-5Z7) __ 
i:I o 11(1C.HT~H-PEMilti- l&V COl.lH r1llPA.00,1N!i -1i1L. 1N~LJLAT10N: No TH It. 

I o.Jiill ~£RV1Cl 1..10. 11\T UTlliC. ~~--:;'('- NOQ SE RV I c E t,j o. "T. 114T•lf' INT'L 

I 1.- NO- uoo I ~Ill LF•~·~ OP. l!!rl NO. AlQ'D 11U ~'"'•' 1..'6?2 

I 
i! J-6 
~ J·S , 

lol J-4-

~ lt-.~J~·~J-1--------l----f---+--+---1--+.,--------+--l----+---+---t 
~~~J~·~Z-l-------.,l----f---+---1---1--J..-------J..--I--~+---+-~ 
_J-J-1 P~ll 

IN i-:9:_+------+--+---1----11---f--f-------1--+---+---+---1 
B 

N 

0 .: 
l 

b 
7~ !; 
~ 4 
IU 3 Crude AR Outlet 1 ·12." 
1¥ z H?O Outlet 1 l" 11 

I Crude AR Inlet 1 12" NI-I t.\ANW,&'( 

AEV our 1\\UED 'OA. PROClll llilTI~• ,,_., •IOJUf 
\l'HlL WO. UV. 

I UlV1Cl Oxygen Plant 15 
251 u .. l T IS-i ·'\-"'1. Separator 0-251-lZ-44 
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IT•~' I •L UU J Ol '. 5::ot, ) % · ,;C I , ~ 0 , .. :11J\1Tt • l LI p ~, PU \\PU - TIM[ LL tafl fCl. 

AIRCO CRYQPLMITS ~ 
oa rLUIO 

""" .. L&/wn Ml to am/11~ NClM Mll I Lf "' {!) I I c MU i) '""uo1---- ••-... .. 50/-11 54.3 65 ,_,.LL--l-·-1-- I ••. • Crude A1 18,398 0.29 38 ... 

FOR PHASE 0 
4 .. 

ISSUED ~ 0 l >-Ull --t ·~ I&' 

"' ; ~I., 
0 ::~~--; l 11 · ... ~ 
z " 

.. • z ii - LU i) . .... 
,_ "'" I .,. ... .. c ... ~ ·.-1.POl PH' <.!)'TO Dt\PUCU Q4'11iU ( CtlCLI uio"t) 0 , ( MO. hit. • , = ...... 

06 ~ llOCl\\ . a ~PHIAL COllOtT OVlll 48• . . .. 0 COMTUllNANH (t\ U,.L TO ,.,., J• L· UOI ( E 10i 

'> C.OMPO ... INT '" MAT\. COit ALLOW llMAt.K' 1).s.iac.1.uc. 

" ~)LC. ,,u 11 llllUU IU. Ml lt 
"' .. 

I A-516-70 
Elhpso1da1 '. 'I' A •f , ... ,,_ ,, •0 "' ;J "' 

CD 
:> 

'MhL ( ~IAP\ 1/811 MIN. O '"°" I •G • 'Ue·• '" <HI Lli ... Hoo.to 01 ... hu10.., '". &c:'t ,,,,,.oaa. ... 
-c I I WILD. IN None TOTAL PO'ilT WILD HUT TUATMlNT 

T 
t- 11111 

L\I Rli.tOiULl Desiccant TOTAL 'OR lOT~ll ... Mole-sieve 
~ THAN) 

/ COD[ 

I'll\\ .M.!li.l!ol- Ml~ \PE C - :i:i + _n_ __ : J!!L_ 'i'° \P(CIAL Uq1.11UMlNT\ ... ~ Mll\I, Dl\IGtJ PaE\\ AT 10P 80 P\1Ci lMU.(;t OPU.) 
·~ 

c- cool· ASME Section Vlll 

I- u<Y 
~YSUM PH sn AT 80 - "'' LO(AT lP !Al .. _,, 

i°' ~OA01NC.1i MHJ.DHlc...i HMP 500 • F Ci 80 P \I AT 
'2 UTllNAL PU\\ Dl\1,a&: None H2quired FD~ 'iUVICI (CYCLIC, LlTHAL l TC·) %" ~IL SUPPOlT DATA" U1RT ..Yes LEGS_ LU(i\_ " -"' 8 Hour Cycle ..... No specific requirementSADDLES (C.-SZ7) __ .... 20 ..., Mt IC-HT __ Miit llV CUDl f1UP~00,1NCi ~ IN!il..ILATION: Yes 1HI(.3" .... 

t.l'U 11110 11\T UTIN(, ,.,,.," lolO. '" "''~' 
IHT'L NOil 

,._ NO· SERVICE .llO'O. till I 1&~1"' TfPf NO suv1c£ AlirD 11U ,,.,,., T1P OR 
OR. l!Al'l HOT( 

~ J-6 
~ J-S 
:> 

I 

d J-· 
"' t- J-3 

~ ~ J-Z 

J - J-1 "'" 8 I- .-.. 9 
8 

"' 

L /I ~ 
., 

0 
~ " 7 '"' s 

~.0_j u 4 
0 3 
: l In ... Von nutlet I 12" 

I Sat Vao Inlet I 12" NI- I 1\UNWA'f z ID 

Position: Vertical 
Shell Thickness: 3/16" -
Ellipsoidal Head Thickness: 3/16" ~ Dl\IGN !IA\ t I 
No. Required: 2 AEV OlTl 1-.\uE 0 ,OA. ,l,.111 •~Hiii• llllf 'IOJILI 

@ JO& NO· Vl\HL Dl\I' N OUA ,., UT II' \\lL NO. uv. 
251 SU~1CE Oxvgen Pion! 15 

Ut.41T 15-'i-4? A, o Argon Dryer 251-IZ-45 
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4.3 Data Sheets for Exchangers 

0-251-lZ-l: Reversing Exchangers (15E-21, 22) 

0-251-lZ-5: Direct Cooler (15E-13) 

0-251-lZ-ll: 02 Compressor Aftercooler (15E-508) 

0-251-lZ-15: Liquefier Heat Exchangers (15E-71, 72, 73, 74, 75) 

0-251-lZ-16: Refrigeration Unit (15E-60) 

0~251-lZ-18: Nitrogen Cooler (lSE-761) 

0-251-lZ-22: Liquid Oxygen Vaporizer (15E-86) 

0-251-lZ-24: Steam Turbine Condenser Unit (15E-ll3) 

0-251-lZ-29: M.P. Liquid N2 Vaporizer (15E-88) 

0-251-lZ-33: Derime Heater (15E-99) 

0-251-lZ-38: Argon Compressor Aftercooler (15E-412) 

0-251-lZ-40: Argon Cooler (15E-45) 

0-251-lZ-42: Freon Refrigeration Unit (15E-46) 

0-251-lZ-43: Argon Chiller (15E-461) 

0-251-lZ-52: Turbine Steam Condenser (lSE-509 A, B) 
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a: .. 

0 STANDARDS 

0 INSTRUCTIONS 

OSPECIFICATIONS 

ODATA 

No. 

WRITTEN BY 

APPROVED BY 

APPROVED BY 

\ DATE 
.At:: DATE 2ii:>/>.<1 
,~ DATE 3/!f /:\'1 

APPROVED BY '111-J I+ \. DATE 3 111 
I 
91 "' ~ ~r-~---r---i---r--t--Y---r---r---r~~~~~~~~~ 

.. R EVl'S I ON 
~ 

~ PA GE 

DATE 
WR I TTEH 

BY 
APPROVED 

BY 
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HEAT a MATERIAL BALANCE 

"'T ~I.OW TEMP. PRESSURE strea" 
#/llH . Of PSIA 

1 78791.3 MPN 
2 78791.3 

0~ Gf ©+ @t @t 3 78791.3 
4 -
5 -
6 78791.3 LPN 
7 78791.3 
8 78791.3 84 15.3 

HE· 2.2. 
A B t> e: n , ,-no"'7< "-c. 1n -, .-... qr.?-~ 

11 1 •nqr.? ~ All nna 

1? 646Ang 0 Air 
11 r:11r.11nn n 

G) 
1d r.Ar.,tnn n · an 1nn 

@ 0 G @ G 1~ I ll???i;n n \\'Nn 
15 422752.9 
17 42271;? Q 1111 II; I 

@ 

A B c D e:. t-11::,.21 

©~ G)t ~) ®t @f 
11£ No. TOTAi. Q OT AREA 

UTU711H -... 
HE-21 

llE-22 

PRESSURE DATA 

'ROM PT TO PT. 
WORKING MAXIMUM Al.1.0WAB 
PRESSURE PRESSURE OP 

PSIA PSIG PSI 

1 3 150 3.11 
6 8 25 2.11 
9 II n.... 25 ~.II 

14 12 150 3.0 
15 17 15n 2.0 

. 
TURNOOWN R EOUI RMENTS 

STREAM DESCRIPTION OPERATING RAN() 

A. Ml'N 75-110':\" 
D 1,PN 75-110':\", 
r. n- 75-110% 
1"\ -/\ ;. ?0-11 "'" 

" WN.,(2,U%U., .42%Arl 75-1 IU'.IJ 
% =WT.% 

Case V Drewing E ......... 
ll A heat 1eek 01 UTU/HH hes 
been added to the dutv of HE-22 'Z IDIWIJ A rr.c:t >JDM= &, • 

1 IU/23 80 Process Dale WKI' '°' lJ-7!11-1 z,.. I 
?I lln;t tn hp un.ci"o with --•A --A lJn u 9/311 u Process Uatn WIU -Al· U-2;>1-'IZ,..1 ..... D•te o ................. cu. . .... I•• N• . .IM ••· 

31 Vendor's dcsiim should meet case VI 
flnw nnndi ,;"M 

/&JRGO GrvoPlants Corporation 41 Vendor to calculntc orcssurc dron SlfEET Z. o~ 19 
tor each stream throue:h each excnane:er 

5l Desie:n temo. = -32001+1500F for ..... , ... ., .. .. ,, .... •O .... 

ell strPams ,.,.1 ... , u.11 Heversin11 Exchon<'er C.,u ••" U•ll . llH •... Ua111 ill••'f. C••n '" ,.,,net 
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HEAT a MATERIAL 

FLOW TEMP. 

#/llH Uf 

B95G5.2 
8%115.i 
81430.4 

8134.8 
8134.8 84 

77278.3 
77278.3 
77278.3 84 

131488.4 
131488.4 
131488.4 84 

646409.0 
646409.0 
646409.0 90 

424304.1 
424304.1 
424304.1 84 

TOTAL Q ~T 
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/\ 
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BALANCE 

PRESSURE Strenm 
PSIA 

MPN 

90 

LPN 

15.3 

Oo 

20.9 

Air 

100 

WN~ 

g1 

AREA 

PRESSURE DATA 

WORKING MAXIMUM ALLOWABLE 
TO PT. 

PRESSURE PRESSURE .0. p 

PSIA PSIG PSI 
5 150 3.11 
8 25 2.0 

11 RI. 25 3.0 
12 ~ 150 3.0 
17 ·~n ? n 

TURN DOWN REOUIRMENTS 

DESCRIPTION OPERATING RANGE 

Ml'N 75-110% 
LPN 75-110'¥> 
0? 75-110% 

Air 71\-1 tn'¥. 
WNn(?.nn· Oo 1 ??<¥,A 7~-11 nn• 

0\ = WT % 

AE 0-251-1 7~1 
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HEAT EXCHANGER SPECIFICATION SHEET 0-251-lZ-ll 

C\JSTOMER ANO EXCHANGER 
I PROJECT LOCATIOl\i Bechtel - Breckinridge, Kentucky MANUFACTURER 

2 PL.ANT !H5 Oxygen Plant EXCH. NO. 15-E-508 REQ.NO. 

l SERVICE OF UNl1 U?. Compressor Aftercooler ITEM NO. 15-E-508 
4 SIZE 2051 Sq. Ft. TYPE AEP IHORIZ/VERTI CONNECTED IN SERIES PARALL.EL. 

5 SURFJUNIT IEFFIGROSSI 2051 Sq. Ft. SHELL.SIU NIT One SURF/SHELL. IEFFIGROSSI 2051 
6 PERFORMANCE OF ONE UNIT 

7 Fl.UIO Al.L.OCATION SHELL.SI OE TUSESIOE 

I Fl.UIO CIRCUl..A TEO Water Oxv!ren 

9 TOTAL. Fl.UIO ENTERING LS/HR I 258,252 131.534 
10 I IN OUT IN OUT 

11 LIQUID 

12 VAPOR Ul/HR. MWI I I 131.534 f 32 131.534 132 
1l NONCONO LS/HR, MW I f I I 
14 STEAM 

1!5 WATER lb/hr I 252,252 258 252 
II Fl.UIO VAPORIZEO/CONOENSEC 

17 GRAVITY, I.IQ. 1.0 
II v1sccsrrr. ua. 1vAP.1 r.P I 7q i:;,1 c; 

19 THERM. CONO., LIQ. IVAPJ Rt11/hr ft O'F ~i:;n i~n 

SPECIFIC HEAT, LIQ. !YAP.I 

1 

TEMPERATURE "F 85 105 264 100 
OPERATING PRESS. 11'31XXIPSI GI I ;iU 45 935 930 

4 NO. PASSES/SHELL. one one 

VELOCITY FT/SEC! 2.7 9.3 
6 PRESS. CROP, AL.L.OWIC.AL.C. PSI 5 I 4.85 5 'O. 71 

FOUL.ING RESISTANCE .002 .001 
HEAT EXCHANGED .5,156,097 BTU/HR: MTO !CORRI !WT I G0.8 '7' 

TRANSFER RATE. SERVICE 41.32 CLEAN 50.39 BTU/HR. SQ. FT. 'F 

CONSTRUCTl ON 

I SHELL.SI OE TUSESIOE 

DESIGN/TEST PRESS. PSIG 75 '150 1030 I S4S 
DESIGN TEMPERATURE "7' 650 300 
CORROSION Al.1.0WANCE IN 1 /R" l/R11 

CONNECTIONS INl.ET 6" 8" 
SlZE OUTLET 6" j:!ll 

RATING 

TUBES NO. 421 00 3/4" THI<: IMIN/AVGI 168W(l..ENGTH 20 1 PITC>1 ;11 ~FL.ow- q .0. 0 0 
TUBE MATERIAL Admiraltv TUBE·TUBE:.HEET JOINT 

SHEi.i. c.s. 25" 10 00 SHELL COVER llNTEGJ lREMOVI 

I CHANNEUBONNET CHANNEL COVER 
TUBESH-EET .STATIONARY TUBESHEET Fl.OATING 

FLOATING HEAO COVER IMPINGEMENT PL.ATE lYESI INOI 

BAFFLES~ROSS 1 R <:;<>ament1il TYPE ?.S '4 CUT !CIA/AREAi SPACING 11 ?. 11 

I BAFFLES·LONG Sc.AL TYPE TUBE SUPPORTS 

INSUI.. THIC..: SHELL CHAN. EXPANSION JOINT 

GAS.~ETS 

COOE REQUIREMENTS STAMP lYESJ INOI TEMA Cl..ASS SPECS 

WEIGHT: EACH SHELL 8UNOl.E FULL OF WATER 

RE'"4ARK.S: MARI( ISRI ANO PERCENT IRTI AS REQUIRED 

QjJ . I~ I CATE I I ..09 NO. f CRWG. NO. AEV. 
l ! 16.I I I I I cs. . =·1.c:..1 I I 

SHGr:r 5 oF r 9 
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TEMP. 
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BALANCE 

PRESSURE 

~/,..,,,.., oi= PSI~ 
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IU 
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Z.I 

HE'-"72 

HE No. TOTAL 0 I OT AREA 

BT\J /~t< I OjO I 

HE-13 
~E'-"71 
l-IE'.'-77 
ME-73 
H~-7"1 
HE-75 

PRESSURE DATA 

FROlol PT TO PT. 
WORKING MA~IMUlol ALLOWABLE 

M~-1._, PRESSURE "AESSURE 6P 

P51A I P'S I G I PS1 
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/NRGO AIRCO CRYOPLANTS ~~a. 0-251-IZ-16 ! 
' ? ?.oc::::ss 

ISSUED o·EC IF ICA':ION REv. j I I ! 

FOR PHAS - s -- f 
ru::FRI GERA TI ON CNIT ~ 

EQUIPMEUT TITLE Refrig-eration Unit ITEM No. IS-£-60 ~ 
CUSTOI-'..ER Bechtel JOB NO. 251 

LOCATION Flreckinrid!!e Kentuckv DATE 9/29/80 

QUANTITY One (]) BY APP'D BY 

OPERATING CONDITIONS 

CO.!-!?OSITION OF GAS B:E:IHG COOLED (DRY BASIS) 100% Nitrogen 
HOL:E:CULAR WT. OF DRY GAS 28.0134 

DO:E:S GAS CONTAIN ANY WATER· 0 YES ~ NO 
IS GAS SATURATED WITH WATER D YES rn NO 
DOES GAS CONTAIN MOISTURE OTE:E:R T!:AN H20 D YES 00 NO 
!S GAS SATURATED WITH MOISTURE OTEER TEAN H20 0 YES !XI NO 
COl~POS IT!ON OF MOISTURE IF DIFFERE!lT TP.AN H20 -
MOLECULAR WEIGHT OF MOISTURE -
GAS INLET TEMPE:tATURE 100-

.o.p 

VAPOR PRESS •. OF MOISTURE AT INLET TEMP. - PSIA 
NORMAL OPERATING PR:::SSURE ~70: 

PSIA 
MAX. OPERATING PRESSURE 720 PSIA 705 PSIG 
DESIGN PRESSURE 750 PSIG 
GAS OUTLET TEMP:::RATURE -R? Op 

NORMAL FLOW RATE (DRY GAS) 7167 SCFM* 31,161 LB/BR 

DESIGN FLOW RATE (DRY GAS) 7525 SCFM* 32. 718 LB/BR 

NORMAL FLOW RATE (MOISTURE) - LB/HR 
DESIGN FLOW RATE (MOISTURE) - LB/BR 

AVE. ·sPECIFIC BEAT OP DRY GAS ENTERING BTU/:/°F 
AVE. SPECIFIC BEAT OP MOISTURE ENT::: RING - BTU/J/ 0 P' 

AVE. LATENT HEAT OF MOISTURE El1TERING - BTO/f 

LBS. MOISTURE PER LB. DRY GAS AT I?lLET -
LBS. MOISTURE PER LB. DRY GAS AT OUTLET -
FLUIDS CONDENSED AT DESIGN FLOW RATE - LB/BR 

SENSIBLE HEAT LOAD (Q) AT DESIGN FLOW RATE 1 686. 107 BTU/HR 

LATENT HEAT LOAD (Q) AT· DESIGN· FLOW RATE - BTU/BR 

TOTAL HEAT LOAD (Q) AT DESIGN FLOW RATE IfiRo 107 BTU/HR 

TOTAL HEAT LOAD (Q) AT DESIGN FLOW RATE l drl TONS 

TYPE OF REFRIGERANT USED VPnrlnr Tl: <::n--;r.,.. 

OPERATING CONDI'!' IONS OF REFRIGERANT IN EVAPORATOR Bv Vendor· PSIA. Bv Vendor Op 

·~EASORED AT 14 ·• 7 ?SIA & 70 oF 

WlllTT(lt 8 T OJ.TC .l.rPlcOV[I) St<i:[f 110 _1 ci.J.2: 



HEAT EXCHANGER SPECIFICATION SHEET 
0-251-lZ-18 

CUSTOMER ANO 
Bechtel - Breckinridge, Kentucky 

EXCHANGER 
1 PROJECT LOCATIOh MANUFAc::T\JREA 

2 Pl.ANT #15 Oxve:en Plant EXCM.NO. HE-761 REC. NO. 

l Sl!llVICI! 01' UNl1 Nitro1ren Cooler ITI:M NO. 15•E-761 

4 SIZE 1771 Sq Ft TYPE AEP IHORIZIVERTl CONNECTED IN SERIES PARALLEL 

5 SURFJUNIT IEFFIGROSSl 1771 Sq Ft SHELLS/UNIT One SURF/SMELL IEFFICROSSI 1771 c;::" "i:'t 

' P!!RFOAMANCI! OF ONE UNIT 

7 FLUIC ALLOCATION SHELLSICE TUBESICE 

I Fl.UIC CIRCULATI:D Water NitroaPn 

9 TOTAL FLUID EN"nRING LS/HR 196,980 I 155.317 
10 IN OUT ., IN OUT 
11 LIQUID I 
12 VAPOR U/HR.MWI I I 1155 317 12R I 155 317 I ?.R 
13 NDNCONC LS/HR.MW I I I I . 
• STI:AM I 
5 WATER lb/hr 196 980 196 980 I 
I F\.UIC VUORIZED/CONDENSEC I 
7 GRAVITY, I.IQ. .996 .994 I 
I VISCOSITY. LIQ. IVAl'.l #/ft/hr 1.92 1.632 I 
I THERM. CQNC_ LIQ. IYAl'J Btu/hr/ft/u .3565 .3633 

SPECIFIC HEAT, LIQ. IVAPJ Btu/#°F 1.0 1.0 

.. 
TI:MPERA TURE "F 85 105 I. 200 inn 
OPERATING PRESS. 1'51AI IPSIGI 50 45 I 730 7?C\ 

4 NO. PASSES/SHELL one nnP 
VELOCITY FT/S&C 2.7 15 ?. 

' PRESS. CROP. AL.lOW/CALC. PSI 5 I 4. 7 5 I 1 .3 
FOUUNG RESISTANCE .002 .nn1 
HEAT EXCHANGED 3,939,600 ITU/HR: MTD ICORRI IWTDI 43 "F 

.. 

TRANSFER RATI:. SERVICE 51.73 CUAN 66 5 STU/HA. SO. FT. "F 
. 

CONSTRUCTION 

SHELL.SIDE TUBESIOE 

DESIGN/TEST PRESS. l'SIG 75 I l c;o Rnn l1?nn 
CESIGN TEMPERATURE .,. 

650 25n· 
CQRR0$10N A1.1.0WANCE IN 1 /R" 1 /R" 
CONNECTIONS INLET 6" 8" 
S1ZE OUTLET 6" R" 
HAllNCi '14'"i:'-7~'1 

TUllESNO. 466 OD 3/411 no; 1M1N1Ava11 i:; BW<i-ENGTH ?n" PITCH! c;n FLOW- q .6 0 0 
TUBE MATERIAL 304 SS TUBE·TUllESHEET JOINT / .1.0 

SHELL c.s. 1p24" OD SHELL COVER UNTEG.l IAEMOVI 

CHANNEUBONNET 04ANNEL COVER 
TUll!SH!!T.STATIONARY TUllESHEET FLOATING 

FLOATING HEAD COVER IMP'INGEMENT P'LA°'rE IYES1 INCi 

llAFFLE~OSS 22 Segmental TYP'E 25 '9' CUT IDIA/AREAI SP' ACING 9.3 in. 
IAFFLES-LCNG SEAL TYPE TUIE SUP'P'ORTS 

INSUL. THK.: SHELL CHAN. EXP'ANSICN JOINT 

GASKETS .. 

CCCE REQUIREMENTS ST AMP' IYESI INCi TI:MA C'--'SS SPECS 

WEIGHT: EACH SHELL IUNCL! FULL CF WATEll 
REMARKS: MARK !SRI AND 'ERCENT IRTI AS RECUIREC 

NOTE: Corrosion allo_wan"" nn t11h .. c::irlo annti .. ., nnlv tn l'l'lrhnn c::t~~1 ~"-+~ 

ti) /"... CATE I I .OB NC. I Olllwc;. NC. llEV. 
> 6 3/28/Bl cws , c;Q Rise to 20° I I as. ... 

1 a: 
6 I I 

.SKEET" S oF /9 · 



AIRCO CRYOPlANTS 

ISSUED· FOR PHASE O 
HEAT EXCHANGER SPECIFICATION SHEET 0-251-lZ-22 

c:usTOMIER AND Bec:htel, Breckinridge, Kentucky 
IXC>4ANGE1' 

' "'DJl!CT \.DC:ATION llilANUf ACT\.IRER 

2 "1.ANT 15-0xve:en Plant EXCH. NO. U'l:'-~~ Rl!Q. HO. 

l Sl!RVIC! 01' UNl1 Lim1id Oxv~~n v~nn .. ; ._,. ITIOMNO. IS·E.-e,l; 

' SJZE 4~q ft.~ T"tP! AEU tHORIZI C:CNNE<:Tl!D IN - Sl!RIES - JAR.AL.LU. 

5 SUAl'JUNIT IEH/GRQSSI 4~q ft" SHELU-· One SURl'ISHELL IEfffGROSSJ 494 ft." 

' l'ERl'OAMAHCS 01' ONIE UNIT 

1 fl..UIO AL.LOCATION SHEu.sJCI I TU8E$1CE 

I l't.UIC OACUL.A TED Saturated Steam orii:ren 

' TOTAi. FLUID ENTERING &.a/HR 30,330 133.377 
10 IN a.IT I IN . OUT 

n UOUID 1i-.1h .. I 133 377 
12 VAl'OA UllHR, MWf I r I I 133 .377 I 32 
Ill NQNCCNO t.a/!1111, MW I I I I 
1' STEAM lb/hr 30 330 I 
15 WATER lb/hr in :tin . I 
1• l'LUID VAl'ORIZ1:DIC:CNCENS&C lb/hr 30.330 I l "t"t "t77 
17 GRAVITY, UQ. 0.891 I 
1• Vl:SC:CSIT"f, UC. IVAP'J lb/hr.ft. (0.031 4\ n , i::. .::~, ( ni;!i) 
19 THERM. C:CND- UQ. IVA,.J Btu/hr.ft. OF (0.018) n 11c; nnsz < ni Q\ 
211 Sl"l!CFIC HEAT. UQ. IVAP.J Btu/#OF rn.45) 1 n -,i::,g17 

2t I 
zz TEMl'ERATURE •y: 366 -,i;i; 7 I -inn I '>nn 
23 Ol'£RATING l'RESS. . IPSIGlf 150 ' 140 ' n.,c: ., 1 q.,11; , 

%' NC. I' ASSES/SHELL l I ., 
VELOCITY FT/SEC I 
l'RESS. CRC ... Al.LOWICAU:. r.sa 10 I .429. I 10 I 2.7 
fOUUNG AESISTANC! .001 .001 
HEAT EXC>tANGED 26,198,100 llTU/HR: MTD ICORRI IWTDI 358 ·~ 

TRANSFER RATE. SERVIC! 247 CU.AN STU/HR. SQ. FT. "F 

CCNSTRUCTION 

SHEU.SI OE TUaESIDE 

OESIGNITEST ,RE.SS. "SIG! , 7!=i I :\c;n 1 nnn / ?nnn 
C£SIGH T1'MPERATURE ~ i::.nn/-1?n i;nn1-1.,n 
C:ORACSlON A&.J.OWANC:E IN 1 /1 i;n -
CONNECTIONS INLET in 10 i; 

SIZE CUTI.ET 1 ln 
RATING -
TUllESNO. 126 OD S.5. TMK IMIN/AVGh ~l:HA7r-l.ENGTH ?0 r+ 'ITCH 1 n F\.OW- d ~0)0 
TUllE l.IATERIA&. 3na s.~ TUSE·T\JSESHEET .JOINT 

SHELL re: 16 ; .. ,.,;, OD SHELL C:CVER UNTEG.J IREMOVI 

' QtANNEUSONNET c:>tANNEL a:IVEA 
T\JSESHEET .sT A Tl ONA RY TUllESHEET Ft.CA TING -
Ft.DATING HEAD COVER IMPINGEMENT "-ATE IYES1 INCi 

11,.FFl.ES-GROSS TYPE 'lo Ct.IT lCIA/AREAI Sl'ACING 

SAFF&.ES-\.ONG SEAl..T'l',E TUllE SUPl'ORTS 

INSUL. THI(.; SHELL Qt.AN. EXPANSION JOINT 

GASKETS 

COCE REQUIREMENTS ST AMI" IYES1 INOI T'EMA~ s,ees 
WEIGHT: E.AC:H SHEi.i. llUNCU FULi. OF WA T1! l'I 

REMARit:L MARK !SRI AND ,EACENT IRTl AS REQUIRED 

~ 
/"\. I OA TE I I I I ..011 NO. f OllWG. NO. ll'EV. 

> 61 I I l I OS· 
... 
c: 6"1 I I I 
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SURFACE CONDENSER DATA SHEET 
0-251-lZ-24 

.:;...,,,,.,..c• Bechtel 
•·o••Ct L.OCat•O" Breckinridite, Kentucky M•n"tac1 .. 1cr J..oi:l•<::• 

P1an1 #15 O~e:en Plant Cana. f\fo. R•Q. ,._,o_ 
.. 

S•'<w•C~ Ot U"•t Stpam 'l'11rhinP r. ~ - Tlnits It•"' No , 5-F.-11 :l 
S11e ... or11ont•1 No. Reaw11ec ? 
Surf ~EtilGro:... 112 

PERFORMANCE 

~ 1,,.d AllOUt1on Sl'leo,ooe Twae~MI• 

;: turd C1tC\lle1ea I Wet St•-"' I Water 
Tou.t f91u•d E:"'"""'9 1c.1n I 206,500 7 ,074,000 

I On .. ;wn I . Nau.,al I Or.i9n I r-.or'"•' 
Wat•• """ I 20,400 I I 7,074,000 I 
Steam lb/1'1, MW ,, 12R , nn h SUI?. I I 
Steam Conaenwa 1c.1" t112R , nn I 
Oen111v. L.•a. lblf•;i I R 1 '7 't I ~? nn I 
VtlCOllTV. L.tQ. tVao.) ·~ i LOll) I .84 <Ci 850 I 
Tl'le,..,. Canel •. 1..•Q. Ill •D.) Stv/l'l·f~ Q F I .372 C.012) I .353 
Soecific Hu1. Li-::1. tvao.) 8tu/lb °F I 1.0 C.424) 1.0 
L•t•m He11t. V10. 8tu11c. I in?c; I I 
T .,.,aC:rature In/Out °F I , ?.n .5 ,, ?.n .5 I 85 1 112 I I 

Ooeraun9 Pres&. IP•i•) IP.,9) i 3.5 II HG ABS I 60 I 50 
t\lo. i=a11n I One I One Two 
VelOC'ITY .Q.llaw1C..1c. lt/•ec I I I 8 I I 

Press. Oroo. AllOwlC••c. oso 1 NTT ,. Nil I 1 0 I I 

Cle•nt1!"leu ~ •Ctor I 12 'i<¥-. 
..... 1 Eac"•"99CI i gi non nnn IStu/l'l.MTO 18.9 op 

Tr•ftstcr A•t•. Senuce ci .... ettu/l'l·tt2 . OF 

CONSTRUCTION 

Tu Cle' HoTWell: lb 

M••" Co.,oen~in9 Sec11on1: Tvoe: C:•oacotv; 

No.: 00: 'l/ 411 in. Th&: , f; awG M•teri:.t: 

L•ntJTft, effec:tive. .,A. fT. 0v91'aU. 'ln " Tl'llctrn-. 

Materuat: .1rlmh•<>lhr Tub• Phen: .,.,.; in Tube "'eftt 

Gas Ae'"ov•• Stttt0n1: Numaef' and ,,ze: 

Na.; 00: in. Th&.: BWG MaH•l:it: Munt7 M"'tJ:1l Ttti:•nen: '"· 
t..•"9'". effect iv•: ft o-all: ft 

Mat.ri~t: Tub• Pitcft: ;,. Tuo• n.oao" ota'" 

1mc1noioman1 S•Cl•:in~: Nwrnaer: 

No.: oo. i,,. Tttk~ 8WG M•terual: "'"1ii:•neu: In, 

L•"'1"'. effective: ft Over•tl: ft 

M•t .. 1al. T"'tM ll'n:d't: in Scaam inlet neck •."° e•newat connection 

T..,.,. - TuMt"••t Ja1nr: Mat.,ial 

watCf' Doxe: & Cow«s Thic•nen: Nu,...acr of •ctian1: 

Ma1er1aa CWatcr boal. A-516-70 Connec11on ro~stt•ll -\~~7::~: or TurD1ne -~~· .. ~tea,~ _or 

Mater1.,: CCower:J: A-516-70 M••9"1 - 100 of watar Dall fl•"ff 'o n.;101na E•ft•Mlt Including 

01v10.a er non-cs1viOed: Divided e•o•n11on 101nt fif 11nv•: 

Oe:19n or•tsur•: 75 Ol•Q T •mo•r•Nt• 150 o, Prowi:1on for ven1cat eaoan,1oft tconoenur "'""9t: 
Nor2'••1 N..,mDer •na Size - 1n1et. 2-24" Ou11ei: 2-24" '"'''"9 IMODQrtslle•o•ns1an jo1nt1: 

Sftell I Soring IUDDO"I Tyoe: 

M•teriat: A-51 f;-70 I E.ai.Q•nt1on 101nt Tvoe: 

T"'•:llnes:: ift Nymocr of sections: I Matert:..I. 

P•ow1':1on. tor 1uoe ••oan:1on I He19nt: Enas - fl=1•,,9eG) (We10'9d, 

Nvn'tCMr 1na size of vent1n9 c:annect1on1; 

On19n cueuure :nig Temoeratur• oF Ana ~""II \/•cuum 

@ > I ~ 13/ 4/811 Steam - 3" to 3.5 I I I I ' J09 NO. i ORWG. NO '.REV. 
Ill I t!. I i ~atec Jll5-Jl2 I I I I I I I 

I .Ci. i I I I I I 
10s. I 1 
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SURFACE CONDENSER DATA SHEET (CONTINUED) 0-251-lZ-24 

5!i Staam Jet Air Eioctodd 

~61-----T_o_•_•_'_"_u_m....;.o_••....;.o_i_E~i-•_c,_o_•_u __ n_;,~·-'--------'L"""'a~t~e~r------------------------------------------------------------------------------~ 
2 Sizeano tvoo: T.i:itor No. of c.:letn•ntt: No. of :1a9es: 2 

S8 .....;S~u~rl....;.a~c•;._l_n~tor;._·•~n.o ...... A_t_t_er_·_C_o_n_o_•_n_•_•_••----------~~~-----------------------------------i 
59 Ooerati~9 Conditions ano Perlormance 

60 Onign cac•citv - 100 oer cent -

011----~-u_._-,_;o_n __ o_,_•_••_w_,_•_• ______________________________________ ;_n_._H_Q_ •• •.a.•-..---"s .• ~~;•.i~~-"-'•"•m•a••-'-"-'u--••-'--------------~~~~~-----------0-F~ 
621-___ o_•_v __ •_,,_,_•_•_•_•9~"-' _____________________________ s_c __ F_M __ c_a_••_•_ta __ a_n_o_in_g~ta __ : ___________________________________________________ •_o_o_•_• __ n~ 

631----N-a __ n_-c_a_n_o_•_n_•_io_•_•_9~•_ .. __ •_o_'"-•-'--'"-"-"--•-i•_•_•_•_••_9~"-'----------------------------------------------------------------------------1-o_o_•_r_n-1 
641----A--•so __ c_••_r_ea __ sa __ t_u_••_,_.., __ w __ •_••_•_v_•_a_o_,_, __________________________ io __ a_•_'_" _______ T_o_•_•_•_9_•_•_•_•_a_o_•_m __ i•_,_u_,_._, ___________________________ i_o_o_er __ n-1 
SS 0~1qn c21oac1tv eacn l!llement: cer c•nt 

66 NumC•r ot elements ooeruin9 for 100% caaacitV: 

67 Cul"Ye(sj of aoorox1mu• cao•citv vs. suction oressure: 

68 Steam c:ondit1on• -

69~--~M....;;•~·~im....;;u~m_;,in~i~t~··~•~o~·~·~•"';:...'~"-'------------------------------_;.a~•i~g-------------T....;.o~t•~l-•~·-'"-"~··---------------------------------------a='"'F~ 
70~---M--•n_•_m_u~m...;,.~o~o~•·~·~•-in_9:..:,o_••_uu....;._'";....'"~'-"_o __ zz_1_•_•i_: ____________________ o_•i~9-------------T....;.o~ta~l-t~o~m~o;._: ______________________________________ 0...;..F~ 

711--___ s_•_•_•m--~C_o_n_ou __ m_a_,_;_a_n_1_1_o_o_o_•_• __ c•-"-'-a_•_•_i~9n __ c_•_a_•_c_;,~y-l_: __ ----~~~------~~-----------------------------------------------10 ___ 0_••--"--t 
72 Inter/After Condenser O~ta 

T.li-----S'--u-•f_a_c_•_"°--'-'-' ___ 1_n_•_••_·_C_o_n_a_•_n_•_••-------------------------------------------A-f_t•_•_·C __ o_n_o_•_n_s•_'--------------------------------------t 
74i-----M __ •_•• __ E_a_c_n_•_n~9-""--B_•_u_,_"---'"-'-"-'_.c_o_n_a_•_n_•_•_• __________________ ~~-------------A--ft_e_•_·C_o_n_o_•_n_•_•_•~~--------------------------------~ 
7Si------T~u~o~·~··---N~a~: ___________ o_o _____________ ;_" ___________ T_n_k ___________ a_w __ G_: _____ L_•_n9~m---1e __ 11_.., __ ,;_v_•_o_v_•_•_•_11_1_1_, __________________________ ~ 
76 Tub•·Tuoesneet Joint: 

77 Cooling Water fcondensatet (raw water I: 

78l-----M-i_n_•m __ u_m __ 1_1o~w--•~ea~u-ir~ea;,;;._•~t~:------------------------------------...;..o_e_r_c~•~n~t~O~•~•~·q~n.....;.c~•C~•~c~i~tv.;.;..: ___________________________________ 1~b~/-n~ 
79f-----M_ ... __ ,_,,,_u_m __ a_•_•_•9~n--~_1a_w __ : _________________________________________ 1_b_1n ________________________________________________________ ~ 

80 ?,.essure droo all;,waale/calcul~t•d psi; 
!-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-! 

81l---....;;S~h~e~ll~/W__;a~t~or;...:o~a~x~e~s--__;O~•~•~i9~n~o~ro~•~s~u~ro;_ _____________________________ c_•_i9;;._0;_•_•i~9~n-T.....;.•m.....;.c~o~ra~t~u~r~e----------------...;..------------------a-F~ 
82 Ma1eri;J11: 

Suction charnbett! I Conidenyr inetts: Steel 
d4 Diffuse": I Watar c:namoers: Stool 
85 Sream nozzles: I Tube sheets: Munt?: MPt.<il 
86 St••"" cne~s lnozzto l'le.as): I Tubes: A. rim 
87 Fittings and Accassorie1 inctud.O 

88 Air le aw.age tneter. 

89 Otner: 

90 Ho9~in9 E jecton 

92 Oo~ratinQ Conditions and Performance 

9Ji--__ .....;.C~•~a~•~c~ot~v~:~------------------------------'lb:;...;;a~e~r_n....;d~•-v...;;.•'-'••~t--------------------------------------i~_._M_q~•b __ •_S_v_.,, __ ;o_n __ P_r•_•_"" __ 'e------t 
941-----=S~•~··~'";;_c~o~n~<~u~m;,,:.:a~ti~a~n~:----------------------~lb;;..::;a~c~r~n....;a~t'-------------------------------------------a--•~•9 ______________________ o_F-I 
951------M.....;.•_•_"....;"u~rn....;o~e>'--iq~n--•t_e_•_'" __ c_o_n_o_;_,._a_n_•_: _____________________________________________________________ o_•_•_9 ______________________ 0_F-I 
96._ ___ c __ o_n_su_rn __ a_r_•a_n __ :_A_,_, ____________ ~ ______ s __ c_F_M __ •_• ___________ o_1_;~9--W_•_r_c_• _____________________________ ,~b~ln __ •~•~•------------------P-ro~9~ 

971-------------------------------------------------------------------------------------------------------------------j 98 F inings ano accenor1es inc.luUed: 

99 Primi~q Eiectorts) 

101 Ooeraunq Conditions anCI P~rtormance 

102t-----=C~•~a~•c:.;,:;t~v~:----~----~----~------~~---'~b~a~e~r....;n....;:a~r~v-•~i~r~•~t----------~--------------------------;"-·-M_9~a_o_•_S_u_c_•_io_n __ P_r•_•_:u __ •• ____ __, 
1031-----'S~r_e_•m~~co~n-•u~m....;:a~t~•a~n~:----------------------•lb;;,..,;;a~c~r-n--'a•t--------------------------------------------P-"_9 ______________________ o_F-I 
1041-----M_•;._•_•'"__:u_m__:o~e~•~·9~".....;.'~'~"·~'"--c~o~n~a~·~ri~a-"~'-'--------------------------------------------------------------P-to~9...;.. ____________________ a_~-1 
1osl-____ c_o_n_•_u_rn_o_,_,_o_"_'_~_._' __ ~--------~-------s-c_F_M __ •_• ____________ c_1•~9'--w....;:•~t~•-·------~~-------------------'b-'-"--•-• __________________ o_•_•q'-i 
106 
107 o.ooroximate weignt: 

1oal-__ .....;.c~~-"~o~•-"~·~•'__:0_,~v~------~----------~------------------•-c_. ___ e_,~··_c_ta_•_•_:_?_'_''"--'"_9;.... __ ~------------~~~~~~----------~~--•c__,. 
~o. ~ r:tooceo 1::i,. Ho991ng 

!--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--; 

.01-------------~~----~------~--------~--~~--------------~------~-'-'------------------------~----~-----------------·~--1. 
111L..------------------------------------------------------------------------------------------------------~----------------""' 
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A•R.CO CRYOPLANTS 

ISSUED FOR .PHASE 0 
HEAT EXCHANGER SPECIFICATION SHEE.T 

0-251-lZ-29 
CUSTOMER ANO 

B~c_b1el .... Bre<>l<inrid~_.__Kentu cky 
EXCHANGER 

PROJECT LOCATIOlll MANUFACTURE A 

Pl.ANT 15-0xv~en Plant iXCH. NO. HE-88 REO. NO. 

SGRVIGG QF IJNl1 MP Tim1id N" V.'lnnri·• .. •· ITEM NC. 15-i"..-~i 

SIZE 25.9 so. ft. TYl'E A-F.TT IHORllJVERTl C:ONNECTEDIN - SERIES - PARALLEL 

SURFJUNIT IEFF/GROSSJ 25.l:I SQ. ft. SHELLS/UNIT one SURF/SHELL lEFF/GROSSl 25.l:I sq. tt. 
l'eRPOAMANCE OF ONE UNIT 

Fl.UIO ALLOCATION 5"EL&.$10E TU8ESIDE 

Fl.UIO ORC:U\.A TED Steam N1troe:en 
TOTAL Fl.UIO ENTERING LB/HR 1200 5216 

IN OUT ·t IN OUT 

UQUID lb/hr I 5216 
VAPOR LB/HA.MW I I I 5216 I 28 
NONC:ONO La/HR. MW I I I 
STEAM lh/hl"' 1200 I 
WATI:R lh/h,. 1200 . I 

-· --
FLUID VAl'QRIZEDICONOENSEC lhlhr 1200 5216 -· 

CIAAVITY. UC. I 
• u~ 

VISCOSITY. LIQ. IVAPJ lh/ft hi' (Q.0314) 0.15 0.368 (Q.044\ 
THERM. C:OND~ LIO. lVA ... l Rt11/hr ft 01:' (0 nlR) 0 .d.&; 0.0789 {0.0148 
SPECIFIC: HEAT, UC. IVAP.l Btu/~OF (0.4~) l 0.4899 {0.251) 

I 
TEWERATURE ·i: 366 355.7 -320 100 
OPERATIP4G PRESS. IPSIGI l&;O 1An inn 1 Qn '.l 
NO. PASSES/SHELL nnP twn ·-

VELOCITY FT/SEC 

PRESS. CROP. ALLOW/CAU:. PSI 10 I n'7Sl 10 1 '.U~R 
FOULING RESISTANCE nm 000!; 
HEAT EXCHANGED 001 nnn STU/HR: MTD ICORRI IWTOI 4Q? ~ 

TRANSFER RATE. SERVICE 108 CLEAN STU/HR. SQ. FT. 'F 

CONSTRUCTION -
SHELLSIOE T1J8ESIOE 

DESIGN/TEST PRE5S. PSIG 175 I 350 l:.:;5 I 250 
DESIGN TEMPERA T1JRE .F 4nn 1~0/-350 
C:ORROSION ALLOWANCE IN , /8 -
CONNECTIONS INLET ~" 1" 
SIZE Cl\fl'UT 1" .,,, 
RATING 

~-

TUBES NO. 22 OD 3/4" THIC IMIN/AVGI 16 BW@ENGTH 8 ft. ·P1TCH Fl.OW- <2 oi0i0 
TullE MATERIAi. 304 ~ TOSE.T\J8ESHEET JOINT -
SHELL cs 8" ip OD SHELL c:oveR llNTEG.l IREMOVI 

CHANNEUllDNNET CHANNEL COVER 
TUBESHEET..sTATIONAAY TUBESHEET FLOATING 

FLOATING HEAD COVER IMl'INGEMENT Pl.ATE CYESI INCi 

BAFFLES.CROSS TYPE llo CUT IDIAIAAEAI SPACING 

llAFFL!S.1.0NG SEAL TYllE TUllE SUP!'OATS 

INSUI.. THIC.: SHELL CHAN. EXPANSION JOINf 

GASKETS 

CDCE REQUIREMENTS ST AMII IYESI INOI TEMA C:LASS SllECS 

WEIGHT: EACH SHELL llUNDl.E FULL OF WATER 

REMARKS; MARK CSAI AND PERCENT IATI AS AEOUIREO 
.. 

. 

~ 
/"\. CATE I JOll NO. I Cl'lwG. NO. l'IEV. 

> 6. I I cs. ... 
cc 

6. I 
S>ff:Er I~ oP 19' 



HEAT EXCHANGER SPECIFICATION SHEE.T 0-251-lZ-33 

CtJSTOMER ANO 
Bechtel, Breckinridge, Kentucky 

EXCHANGER 
1 PROJECT LOCATIOl'o MANUFACT\JRER 

2 Pl.ANT #15 Oxv1Ten Plant EXCH. NO. HF.-9~ REQ. NO. 

3 SERVICE OF UNll Derime Heater ITeM NO. 15-E-99 

4 SIZE 11.l ;jq. l't. TYPE BEL IHORIZ/VERTI CONNECTED IN SERIES PARALLEL 

5 SURF JUNIT IEFF/GROSSJ 173.2 so •. ft. SHELLS/UNIT nnp SURF/SHELL IEFF/GROSSJ 17~ ? .,., ft 
& PERFORMANCE OF ONE UNIT 

7 FLUID ALLOCATION SHELi.SiDE T\JSESIOE 

8 FLUID CIRCULATED ~tPRm Air 

9 TOTAL FLUID ENTERING LS/HR 2405 I 1 no 100 

a IN OUT ., IN OUT 

1 LIQUID I 
2 VAPOR LS/HR,MWj I I 100 000 I 29 100.000 I 29 
3 NONCOND LS/HR, MW I I I I 
4 STEAM 101nr 2405 I 
5 WATER lb/hr 2405 I 
s FLUID VAPOR1ZEDICONDENSEC lb/hr 2405 I 
7 ·GRAVITY, LIQ. 0.891 I 

• ·e-1 s 
. 19 

20 

2 

22 

23 

2 
25 

25 

t 

4 

~ 77 

~,28 .. 
• w•29 

·.JO 

:11 
J2 

J3 

34 

JS 

:;& 

n 
JI 

:J9 

40 

41 

42 

43 

. "" 
45 

'6 

47 

48 

49 

50 

51 

52 

53 

5"' 

VISCOSl'TY. LIO. IVAPJ # lft.hr. C0.0314) 0.1 c; <n oc;nsn 

THERM. COND •• LIO. IVAP.l Btu/hr.ft.OF (Q.018) n 4c; (O 014) 
SPECIFIC HE.AT. LIO. IVAP.l BtuflbOF (0.45) 1 n (O ?4?!;) 

I 
TEMPERATURE "'F 366 366 90 17:i 
OPERATING PRESS. IPSIAI IPSIGI f 1 c;o 14'\ 1nn Q~ 1 .. 
NO. i>ASSES/Sl-IELL nnP """' 
VELOCITY FT/SEC 11 c; twn nhi::i<:P I 11.'1 
PRESS. CROP, Al..LOW/CALC. PSI :i I 0 11 I 1 7 I 1 11) 
FOULING RESISTANCE nn? .001 
HEAT EXCHANGED 2,061,250 ITIJ/HR; MTO ICORRI IWTOI 230 'F 

TRANSFER RATE. SERVICE 51.74 CLEAN - BTU/HR. SQ. FT. 'F 

CONSTRUCTION 

SHELi.SiC& T\JSESIOE 

DESIGN/TEST PRESS. PSIG 165 1 250 11 0 I 1 n:i 
DESIGN TEMPERATURE "F li50 fi:iO 
CORROSION ALLOWANCE IN 1 /t;J.11 1 /'iJ.11 

CONNECTIONS INLET 311 1 011 

SIZE OUTLET I 111 1 n 11 

RATING 

T\JSES NO. 23'1 OD 3/4" THK IMIN/AVGJ148WG LENGTH 4' PITCH 15t.FJ..0W- 4 A 0 0 
ruse MATERIAL TUSE·TUBESHEET JOINT 

....... ,... "" 
SHELL c.s. 17" -·-· 1p = SHELi.COVER llNTEG.J IREMOVI 

CHANNEL/SONNET CHANNEL COVER 
TUSESHEET.STA Tl ONA RY TUSESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESI !NOi 

BAFFLES.CROSS TYPE 'II.CUT !CIA/AREAi SPACING 

BAFFLES-LONG SEAL rl'PE TUBE SUPPORTS 

INSUL THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

COCE REQUIREMENTS STAMP IYESI INCi TI:MA CLASS SPECS 

WEIGHT: EACH SHELL BUN OLE FULL OF WATER 

REMARICS: MARK ISRI ANO PERCENT !RTI AS REOUIREO 

~ 
/'-..I CATE I I ..OB NO. I ORWG. NO. I REV. 

> 6.~/4/8i l" tubes to 3/4" tubes 12' tc I I I cs. I ~ ... . i;i: .61 I 4 16 I 1 
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HEAT EXCHANGER SPECIFICATION SHEET 0-251-lZ-38 

CUSTOMER ANO EXCHANGE A 
,ROJECT LOCATIOh Bechtel - Breckinridge, Kentucky MANUFACTURER 

'LANT w .L:> uxygen .t'lam EXCH. NO. HE-41?. REQ.NO. one 
SERVICE OF UNl1 Argon compressor At tercoo1er ITEM NO. 15' E-.'112.. 
SIZE 4~0 sq. It. TY,E AEP IHORIZIVERTI CONNECTED IN S!!RIU ,ARAL.UL 

SURFJUNIT IEFFIGROSSJ 4QO SO ft. SHELLS/UNIT nn~ SURF/SHELL IEFFIGROSS1 490 SO. ft. 
l'f!AFOAMANCJ! OF ONE UNIT -

FLUID ALLOCATION SHELL.SIDE TU8ESIDE 

FLUID ClRCUl.ATED Water Our!"' Are'nn 
TOTAL FLUID ENTERING UllHRI 46.060 I 24 391 

IN OUT ·t IN OUT 

LIQUID I 
VAPOR Lii/HR. MWI I I 24 391 140 24.391 I 40 
NONCDND Ul/HR,MW I I I I -
STEAM I 
WATER lb/hr 46.060 46 n5n I 
FLUID VAPORIZEDICONOENSEC I 
CRAVITY. LIQ. I 
VISCOSITY. LIQ. IVAP'.I lb/ft/hr L92 1.56 (0774) <.0557 
THERM. CONO •• LIQ. IVAP'.l Btu/fl ft/hr 0.36 0.36 C.0142) C.0105 
SPECIFIC HEAT, LIO. IVAPJ Btu/lb/Of LO LO . (0.128) (0.128) 

TEMPERA T\JRE •F 85 105 I 394 100 
OPERATING PRESS. lrDIXIPSIGI I :JU. 45 I 60 57 
NO. PASSES/SHELL I one one ... 

VELOCITY FT/SECI L95 I 80.6 
,RESS. CROP. ALLOWICALC. PSI 5 I 4.6 I 3 12.3 
FOULING RESISTANCE .002 .001 
HEAT EXCHANGED 921 200 STU/HA: MTD ICORRI IWTDI 92.5 •,: 

TRANSFER RATE. SERVICE 20.32 CLEAN ') c; :l?. STU/HR. SO. FT. "F 

COHSTAUCTION 

SHELLSICE TUBESIOE 

DESIGN/TEST ,RES!:. PSIC 75 11i;n nn / inn 
O':SIGN TEMPERATURE .,. i;c;n !'inn 
CORROSION ALLOWANCE IN l/R" -
CONNECTIONS INLET 3" B" 
Si%1 OUl'U!i ~" i::n 

RATING 

TUBES NO. 12i; 00 :l/4" noc: IMIN/AYGI 1 ~RWr,LENGTH ?.n' "ITCH1 5 /1 .FoiOW - <l A 0 0 
TUBE MATERIAL '.l04 c:: c:: TUBE·TUBESHEET JOINT --
SHELL 13" . ip OD SHELLCOVEA llNTECi.J IREMOVI 

CHANNEUBONNET CHANNEL COVER 
TU8ESHEET .STATIONARY TU8ESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT 'I.ATE IYESJ INOI 

llAFF~ROSS 46 SeITTTiental TYPE 25 ~ C:UT IDIA/AA£AI S'AClNG 5.0" 
llAFFLES.LONG SEAL TY,£ TU8£ SU"'OATS 

INSUL. THK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS ST AMP' IYESJ INCi TEMA CLASS S'ECS 

WEIGHT: EACH SHELL llUNCU FULLOFWATEA 

Rl!MARIC.S: MARK ISRI ANO .. E RCENT IRTI AS REQUIRED 

NOTE· (1) wrn~inn <>lll'IWAnt"P nn t11ho c;irl"' ,.,....,....1;,..~ nnlv tn ,.orhnn c::tPPl nArtc:: 

$jjJ A. I CATE I I JOll NO. I OllWG. NO. llEY. 
> ""'- R/?1gt A 'RTl tn A 'RP , n• 'T'11ko., tn ' 'n' : I I cs. ... 

1 
II a: 

~I I I 

~eer tLf oF /9 



1 

2 

l 

.. 
5 

i 

7 

I 

9 

10 

11 

12 

13 

t• 
15 

15 

7 

a 
9 

20 

21 

22 

:0 

2 

25 

2 

'7:1 

28 

.. 
6 

1 

-.: 29 

JO 

l 
l2 

l3 

34 

JS 

36 

'I1 

JS 

:l9 

40 

" •2 
•l 

" 
•5 

'° 
•7 

'8 

•9 

50 

51 

52 

5l 

S.4 

HEAT EXCHANGER SPECIFICATION SHEET 
0-251-lZ-40 

C\JS'TOMER ANO Bechtel Breckinridge, Kentucky EXCHANGER 
PROJECT LOCATIOt. MANUFAc:Tl.JREA 

Pl.ANT # 15 OXVCl'Pn Pl .qnt EXCH. NO. 15-E-45 AEQ. NO. 

SERVICE OF UNl1 Ariron Cooler ITEM NO. 15-E-45 

SIZE ::IUO :::>q. .I:' t. TYPE AEP IHORIZIVERTI CONNECTED IN SERIES ,ARALL.EL 

SURFJUNIT IEFFfGROSSI 905 Sq. Ft. SHELLS/UNIT One SURF/SHELL IEFFIGROSSI 90!i ~,.., Ft 
PERFORMANCE OF QNE UNIT 

FLUIO ALLOCATION SHELL.SI CE TU BESIDE 

FLUID CIRCULATED I rnnlincr W.<1t<>r I rr11rlP A rcrnn 
TOTAL FLUID ENTERING LB/HRj 97 fifiq I ?4 ;le;-; 

-

IN OUT I IN OUT 

LIOUIC Lb/hr 97 lili9 I c17 liliQ I 
VAPOR LBfHA. MWj I I ?4 4i;i; I J.n ?LI. ?l':n I 40 

NONCCNC LB/HR.MW I I I I 
STEAM 

... 
I I 

WATER Lb/hr 97 669 97 l:li9 I n n I 1 Qc; 
FLUID VAPORIZEOICONOENSEC Lb/hr I 00/1 Qc; 

GRAVITY. LIQ. I 
VISCOSITY. LIO. IVAP.l rP 0 .79~ n a.u; l.038) ( 02?2) 
TliERM. coNo •• Lia. 1vAP.J Btu/hr/ft/op 0 ~I: n 11: (.0163) (.0105) 
SPECIFIC HEAT. LIQ. (VAP.l8tu/lb/0F l.O l 0 ( 11 c:)) ( 1 ?.Ii 

I 
TEMPERATURE .F 

85 I 105 I 644 1 oc; 
OPERATING ?RESS. IPSIAI lPSIGI I c;o !!.<; I c;i:; s:l :;c; s:l 

NO. PASSES/SHELL On!> I ()n<> 

VELOCITY FT/SEC ? 14 I liO 4 
PRESS. CROP. ALLOW/CALC. PSI :1 I 4 :1 I 1 n ( ~7 

FOULING AESISTANCI! 00? I nn1 
HEAT EXCHANGED 1 950.000 BTU/HR: MTl) !CORAi IWTOI 1c;1 7 .F 

TRANSFER RATE. SERVICE. 14.2 CLEAN 1 7 tl. BTU/HR. SQ. FT. •F 

CONSTRUCTIOH 

SHELL.SI OE TUBESIOE 

OESIGNfTEST PRESS. PSIG 7:1 1 :iO 7r; I 1 c;n 

DESIGN TEMPERATURE •F i:; c; /) irnn 
CORROSION ALLOWANCS IN 1 /1 i:;n 

CONNECTIONS lNLST 411 1 0 11 

SIZE OUTLET jll ~II 

RATING 

TUBES NO. 233 00 3/4" THIC IMIN/AVGl16BWG LENGTH 20' PITCHJ. 5" "._'"9W- <l ~ 0 0 
TUBE MATERIAL 304 SS TUBE·TUBESHEET JOINT I .l.V 

SHELL cs 17" 1p 00 SHELL COVER llNTEGJ IREMOVI 

CHANNEUBONNET CHANNEL COVER 

TUBESHEET.STA Tl ONA RY TUBESHEET FLOATING 

FLOATING HEAO COVER IMPINGEMENT Pl.ATE IYESI INCi 

BAFFLES-CROSS 30 Seirmental TYPE 25 ll. CUT !CIA/AREAi S,ACING 7.6 in 
BAFFLES·LONG SE.AL TY,E TUBE SUPPORTS 

lNSUI.. TMK.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

cooe REQUIREMENTS STAMP lYESl INCi TEMA CL.ASS SJllECS 

WEICHT: EACH SHELL BUNOLE FULL OF WA TEA 

REMARKS: MARJ( !SRI ANO PERCENT IRTI AS REQUIRED 

NOTE: (1) Corrn<:ion <>llow.qnr>o nn t11h<> <:irl<> <>nnlio<: ~..,h, tn ., t 001 "" .. t . 

~ 
A. I OATE I I I .109 NO. I ORWC. NO. REV. 

> .....,...,,_ R/?/Ri A i::'Tl tn Ai::'P ri<:<> 15° to 20° I I I I os. 
,. ... 

a; .61 I I I 
SHEET IS oi:: 19 



/AJ.RGO AIRCO CRYO?LAN 1 S NO. 0-251-lZ-4 2 
P:n.oc:.:ss 

I ISSUED FOR PHAS E: ~CIFICATION REV.1 I 
&'o R!:FR.IGERATION OHIT .-i~sr 

EQUIPMEUT TITLE Freon Refrii;reration Unit ITEM NO. IS V- ""° ii\. 
CUSTOMER Bechtel JOB NC. 251 

LOCATION Breckinridi;re. Kv. DATE 11/6/Rn 

Qtl'ANTITY one BY R. R. APP'~ BY 

OPERATING CONDITIONS 
COMPOS.IT.ION OF GAS BE.ING COOLED (DRY BAS.IS) l.696N., 97 .496 Ar. 1.096 H., 
MOLECULA:il WT. OF uRY ·GAS ~Q ;I 

DOES GAS CONTAIN ANY WATEll · ~YES 0 NO 
IS GAS SATURATED WI'l'R WA'l'ER l~ YES 0 NO 
DOES GAS CONTAIN MOISTOR.E OTRER TRAN E~O 0 YES GI NO 
IS GAS SATURA'l'~D WI'l'R MOISTUR!: OTREll TRAN R~O 0 n:s 0 NO 
COMPOSITION O~ MOISTU~ IF DIF!':.:RE~T TRAN H~O 
MOLZCtrI.AB. Wl:IGKT OF MOISTOJU: 18 
GAS 'INLZT T:.:~.l'ERAT'CTlU: inn Ql" 

VAPOR P~SS. OF MOIST'Oll llT INLZT 'l'EMP. 0.9487 PSll 
NORMAL OPERATING PRESSURE 70 PS::CA 
MAX. OP:E:RAT!NG P:U:SSUR.E 75 PSll 60.3 PS.IG 
DESIGN PRESSURE (lS\ ABOVE MAX. OPER. PRESS.) 75 PSJ:G 
GAS OUTLET 'n:MPE:RA'l'URE •pi 

... 

NORMAL FLOW RATE (DRY GAS) 3023.9 SCFM• 18 .500 L.B/IUl 
CE SIGN FLOW RATE (DRY GAS) 3330 SCFM• 20,350 LB/D 

NORMAL FLOW RllTE (MOISTURE) ns.s LB/D 

DESIGN FLOW Rll'r% (MOISTURE) 127.4 LB/l!:R. 

An. "il'EC:IFIQ I3:~'r OP onY GAC Dlt'l'En.IltG .1266 D
0

'f'IJ/ t/ 0 1" 
An. SPEC.IF.IC El:AT 07 MOISTURJ!! ENTER.ING .437 BTtJ/1/ 0 7 
AVE:. LATENT a!:AT OP MOISTmlE ENTERJ:NG 1036.4 ST'O/f 

LBS. MOIST'CU PER L:S. ORY GAS AT INLZ'l' 
-· 

L.BS. MOISTURE PER LB. ORY GAS AT O'CTLE'l' 
FLO.IDS CONDENSED AT CESIG'H FLOW RATZ LB/R:R. 

SENSIDLE HEAT LOAD (0) AT CES.IGN Ft.OW RA'l'1!! BTtJ/Bll 

LATENT !!EAT I.OAt> (Q} A'l'·CESIGN· FLOW RATZ A BTtr/Bll 
TOTAL E:tAT LOAD (Q, AT DESIGN FLOW RATZ ill 2135.790. B'l''C/tr:R. 

TOTAL HEAT LOAD (Q) AT DESIGN FLOW .. RAT!! TONS . 

TYPE OF lU:FRIGZRANT USED 
OP~AATING CONDITIONS OF REFRI~ERANT IN EVAPORATOR PSIA .• 1" 

.. - . 

. 

•MEASURED AT l4.7 PS.IA ' 70 o~ 

WlllTT£11 IT D.lT I: .\P,..tOV(D s NUT llO J.!2. OP a 



HEAT EXCHANGER SPECIFICATION SHEET 0-251-lZ-43 

.. 
EXCHANGER CIJSTOMER ANO 

Bechtel - Breckinridge, Kentucky 1 rROJECT LOCA TIOl'e MANUFACTURER 
-

2 rt..ANTrrJ..J V"-Y!:.'=11 ru1u~ EXCH. NO. HE-461 REQ. NO. one 
l SERVICE OF UNl1 Ari:ron Chill"'" ITEM NO. 1 5-F.-4R1 

c SIZE 553 sa. ft. TYPE AEP IHORIZ/VERTI CONNECTED IN SERIES r.t.RALLEL 

.5 

IS 
7 

a 
9 

10 

11 

12 

13 

14 

15 

115 

17 

ti 

19 

:;:a 

71· 

22 

%J 

24 

25 

25 

27 

28 
'29 

·-·JO 

l1 

J:2 
33 

JC 

JS 

JS 

71 

.38 

:!9 

"° .. 1 

2 .. 
Q 

SURFJUNIT IEFF/GROSSJ 553 so. ft. SHELLS/UNIT one SURF/SHELL IEFF/GROSSI 551 sn ft 
rERFOAMANCE OF ONE UNIT 

FLUID ALLOCATION SHELi.SiDE I T\J8ESIDE 

FLUIOCIRCULATI:O R-12 I Crude A rO"nn 
TOTAL FLUID EPITI:RING l.B/HR I 3975 I 18 602 

IN OUT I IN I OUT 

LIOUIO 3975 I I 
VAPOR l.B/HR. MWf I 3975 1120.91 18 602 · I 40 I 18.500 140 

NONCONO U/HR,MW I 1 I t I I 
STEAM I I 
WAnR lb/hr . I I 102 

FLUID VAl'ORIZEDtCONOE:NSEC lb/hr 3975/0.0 I I 0.01102 
GRAVITY, LIQ. -··I I -· 
VISCOSITY. LIQ. IVAPJ lb/ft/hr .6461 (.0277) I ( 0557) I < nc;nsn 
THERM. CONC_ LIQ. IVAP.1 Btu/hr/ft/OF .0473 < o 051) I ( .01 05) I < nnq7) 
SPECIFIC HEAT. UQ. IVAP.1 Btu/lb/OF .221 (.1526) I ( .] 28) I Ll 28) 

I 
TEMPERA TU.RE •F 30 30 I 100 I 38 
OPERATING PRESS. lesl!ti.1: IPSIGI j ?8.45 27 4c; I ~5 3 I c;4 1 
NO. PASSES/SHELL: ·one I one 
VELOCITY FT/SEC 7.6 I 37.8 
PRESS. CROP, ALLOW/CALC:. PSI 1.0 I .94 I 1.0 '0.80 ... 
FOULING RESISTANCE .002 I .001 
HEAT EXCHANGED 259,800 . BTIJ/HR: MTO !CORRI IWTOI 31.27 'F 

TRANSFER RATE. SERVICE 15.02 CLEAN 19.32 STU/HR. SQ. FT. "F 

CONSTRUCTION 

SHELLSIOE T\J8ESICE 

DESIGN/TEST PRESS.. PSIGf 75 '150 75 I 150 
DESIGN TEMPERAT\JRE •F -10 100 -10 100 .. 
CORROSION ALLOWANCE IN 1/8" 1/8" 
CONNECTIONS INLET 2" 8" 

SIZE OUTI..ET 4" 8" 
RATING 

TUBES NO. 142 00 3/4" THIC IMIN/AVGIJ.6 BWG LENGTH 20' PITC>t 15 FLOW-QA 0 0 
TUBE MATERIAL 'lnA - c;::c;:: T\JSE·T\J8ESHEET JOINT , .lO 

SHELL r, s , 3" ip 00 SHELL COVE.R llNTEG.1 IREMOVI 

CHANNEUBONNET C>tANNEL COVER 
T\JBESHEET..STA TIONARY T\JBESHEET FLOATING 

FLOATING HEAD COVER IMP'INGEMENT P'l..ATE IYESJ INOI 

BAFFLES<ROSS 37 Sei:rmental TYP'E 25 '!I. CVT !CIA/ARE.Al 5'ACING 6.2" 
BAFFLES.lONG SE.Al. TYP'E T\J!IE SUPPORTS 

INS1JL. THIC.; SHELL CHAN. EVANSION JOINT 

GASKETS 

CDOE REQUIREMENTS STAMI" IYESJ INCi TEMA C1..ASS S'ECS 

WEIGHT: EACH SHELL BUNDLE FUl.1. OF WATER 

REMARKS: MARIC !SRI ANO PERCENT IRTI AS REOUIRED 

NOTE: (1) Corrosion allowance on tube side aoolies onlv to carbon steel oarts. 

liJj .A. CATE I I ..OB NO. I CRWC. NO. I .llEV. 
> 6 3/2/8 BET to AF.P 18' tubes to 20' J I OS· I ,,, 
~ 

6 I 1 . 

slf€er 17 or- 19 

i 
I 
I 



• 
~ 

6 

7 

I 

9 

SURFACE CONDENSER DATA SHEET 

Bechtel 

...... , #15 Oxv1ren Plant CoftO. 1110 

!.••··c• o• v ... , Turbine Steam Condenser "•""' f\fo 

Swtt lEtt1G1a~. f'!2 

PERFORMANCE 
F1u1a All".lflC:•t•o• sr. .. tua• I 

0-251-lZ-52 

Later 

15-E-509A&B 

Water 
10 l-T_o_._~_1 _F_, .. _ ... __ ~_"_._._ .. _"_o ______________________ •D-'-"~'----------7~·s ..... Mn1 .... B:0._-:" __________________ ~1 ________________ ,.......,.~~---------1 
11 I C•••9n I No•"'•' I Ofti9n I 
12 
u 

Wat•• ID/ft I 7!i 15 I I 2 604 503 I 
s...... ID/ft MW I IHI !i65 '18 I I I 

,, s ...... COftOenMCI ID/ft I 68 565 I I I 

NOt"'at 

1s i...;o~·~,,~·~··~v~·~L~·o~·-----------------------....:'~D~~~·l-;.i~1•~--nw_..,....----~----~'------------------+'-:--:-~l~-~o~,.,..----~'---------------i 
16 \loscomv. L•o. l\lao.I cl' I !i5 (0.011) I 0.84@85V I 1------.....; ________________________ _.,,..,,._..__......,._...., ..... =.=. ..... __ ...;.. ________________ -+_,,,,~~ ..... ------+---------------; 
17 Tft••"'· C:OftCI .. Loo. l\110.i Btulft-ft2.°F I .372 (0.012) j j 0.353 
ml--so-ft-,,,-c-M•-·•-.L-,~-.1-va-0-.1--------a,-.,,-,D~o-F~I 1~.~0~(~.4~2~4):-=---~,------------~I ~.~l~.u~---;-----------1 

19 Launt Mellt. \lao. Btu/111 I 1025 I 
20 ~T~ .... .;.;;...D~C.-.~ ... ~ •• .;...;. ... ~,~o-... ----------------....:;~0~F~,--~1~2~0~.~5-;~1~2~0~.~5---+l---------,--------,:----::8~5.---,~l':M1:1i---+1-------,-------; 
11 Ooeoato"9 l'•eu IPtoal ll'109J J 1 !i" hi:r A BS I 60 I 50 

,.__;;.--;;_~__;,--------------..;...;;,;.;_;...;;;.:.;,.;,. __ ..i.a.11-..J.l.li ...... ~~;.__-------------+-----...:..:---~----...;;.;:;.__ ____ ~ 
22 1110. "11H1 I One One I 1----__;,;.;.... ______________________ -+ ____ __;, _________ 1---------------:-----=-------~-------------i 
23 Ve1or1tv Allow1~1c. ft/1~ I I j 8 I - I 
2• l-?-.-.~u~.-o~.-,,-,,-.-A--11-o~ .. -,~c:~.-,c-.---------------------0•1,-+~~-::~=::Tl--:-'--:N~1=-1-----+-----------:-,----------+-J~l;-:;0~-,':"'"-------+-------".,---------1 

~~ 1-~--·-~-·-~-·;_-.9~·•.r_-~a«;;.;.;o•'----------------------------'"----------.... 815~19b""""'----------------------~-----------------------------------::--1 
26 Meat Eacft•n9ea '7n 'l')') 'lfl0 Btu/ft.MTO 18.9 °F 

27 Tranctc:; Rase. s-·ce Cl••n l!tv/ft•h2. OF 

28 l---~~~------------------------------------~C~O-N~S~T-R~U;;..;;C~T~IO~N;.;....~------------------------------------------1 
:9 T"on Hatwe!I: Ill 

Tvo•: De-aera tine: C:.aaacotv: 1 minute min. 
No.: OC: 1/;111 '"· T .... , , n BWG M••••ifll; Steel 

32 ._ __ L_•_n_0t._"~·-•-•f~ft~'-,.,. __ · __ .l~.~6' __________ 1_,_._o_ .... ___ ••-•·---2•0-.,1..-..---------"--;.._ __ T_., __ ;c_•_n_.., ________________________________________________ --1 
33 1---M--•-••_•_••_•_= ________ ....;A;.:.;d~m;.;.;..,.... _________ T~u~o~·-"-;-'c•"-'---·r __ r_1 _________ ;"--;--T-u_o_• __ .,._ .. __ ,_• ________________________________________________ -1 

3.& ._ __ G_a_• __ "'_•_ ... _o_v_a_i_s_•_c_•oo_· -"-'-'----------------------------------------;----N __ .,,., __ ,,. __ •_•_"_., __ ••_z_•_=-------------------------------------------1 
JS 1---N....;;o_., ______________ o::.;::O~:;... ________ ._n_._T_ .. _ .. ~·~=----------------B-w __ c.....,;....;--M....;;•-··~·-lo~•~:~S::.:.t~e~e~l:.... ___________ T_ .. _;_c_•_ ..... ___ , ____________________ ._n-I. 
llS LerUJ1ft, et1ec1iv•; 

31 M•teri~1 · 

ft o ........ 
TuDe ~iteft: 

ti I 
'" 1 Tuoe a.Qoon .,,.,., 

Numoer: 38 lt'ftCn"l9..,..,cmt Sen1::1n:;~ 

~-·~----------!--------------..... =-------------------------~ l9 ,._~N-o __ ., ______________ o...-o~ ........ ______ in_. __ T_.,_,._, _________________ e_w~c""""~~M--•_• .. __ 1o_1_: ___________________ T_.,_c_•_"_ ... ___ , ____________________ ... _.-4 

•O l----L-•-"~9',__ .. _._•_ff_•_ct_.., __ •_· ________ ~~----''.;....O.;....,.. __ 'ei--1:------------~---'-'-;------------------------------------------------------------1 
Ste..,. ,,. ... neck .ana ••"•"'' •a11ftac1aon •1 Mat9t'Ull. Tube Piteft: "' 

•2 Two• - Twc-nfteft Join~ M•twkll 
•3 l-w_.a_•~;...11~0-·-•-=;..;;&_C:;;.;;.ov_er.:.;..;. ____ ...,,,:---:------=-:----:----------------------~'----T-"_•_c_•_n_ .. _,_, ________ -:":~:::'::=':'~N:::-u-"'-O~c-•_o._t_ .. _"'.;....;o~n-1~:~~~~=------~ 

Mami•• rwetcr Do••: Carbon Steel I C:onnfttion to·"'•" -l!.:.!7~:~: 0 • Turo•n• -\:..:,-.:;!!~~ .0 • 

•5 M1ter1;s1 IC:ov .. :I: Carbon Steel I M••or>t - too ot -••••DO• 11-oe •o turoi- Eaft1U11 lftcluClinv 
46 o; .. ..o.a er non~IVtaea: I eaoan11on 10•ftt Of •nvt: 

&7 l---o--.-.,-9-n-o-,-.-,.-.,-,-.-,~7~5:---------.-.-,,-9---T-.-,.,--.-.-,.-..,--,.---~lO~'U°""" _______ o_F--~,--~-,,,--w-••-·o-n--to-r--ven---1c-.-1-.-.-.-.-n-11-o-n--1c-o-n-o-en--w-r--ft-u-n-9-)-:------------------t 
•8 frllloz11•1 "'"""oe' •nG Size - 1n1.,. 2-14" Ou11er: 2-14" tmrtn9 suoao"11U••o-"••on io•nU: 

Sori"V wooo"' Tvn: 

so ....... ;.1. Steel 
1--------------....;....;..;..;..---------------------------51 T"•••-U. 

e •Dant.ion iO•ftT Tvoe: 

Ma,ertW: 

52 P•o'"''a" tor tuoe ••a•n~aon I Me19ftt; EftCI& - (F l•"feGt 
5~ t---... -.,-,..--,,.-,-.-,.-.,-~-,-.-o-t-.-.-n-t1-,.-9-c_""" ___ •ct--1a_n_s_; ______________________ ~----------------------------.;....----------------------1 IWetoet:1! 

54 

I 
I 
I· 

I JOB NO. 
I 
I 

I ORWG. 

~OS. 
1110.jREV. 

I 
5}4-EE:T I 8 o F= 19 



A irco Cryoplan ls SURFACE CONO::NSER DATA SHEET (CONTliWED) 0-251-12-52 

55 St••m Jet Air E1ec10••' 

56 Tot•tnumocrotE.1ec1orun1n T.atpr 

57 f S1z• •na tvo•: J,ater No. ot .... ,,,.,,n 2 Na. of :i"•1· 2 J 

Surface lnter·ancs Attet'·Cona•n••rs 

OoerHi!'19 Condition• •nd Penorrnance 

60 I Oe119n caaacity - 100 o•r cent -

61 SuCTt0n ornwre. in. H9. •O• Suct1~n ternoer•tul'e: °F 

&l Orv a11 ••••aqe: SCFM coHnaondinlJ to; lb per,. 
6:3 Non..conoer"ibl• ~,..,.. otn.,. tnan air l•a•aqe: lb 09" h 

6A A11oc1at.a uturatea water vaoor· ID oer n Total 9•••.,ar nua'n.lrc: lb P• h 

6!5 Or.:1qn c.ao.cnv •aeft ••ern•nt: per""" 

66 Numoer at ••emerns oaen11n9 for 100~ c:aoacnv. 

67 CuNehl ot •DD•O•""•t• uoacnv vL 1UCT1on orenure: 

68 Steam conan1on1 -

69 Maaimum 1n111al af'e9ture: 0~9 Totat tema: °F 

70 ~.-hn1rnum ooeratin9 oreuure cat nozzteu· 0119 Tot•• t•ma: OF 

71 SHam Con.,motian C100 oer cent aes19n c.ao•citvl: lb per" 

72 f tntet/After Conoenser Dau 

T.l 5..,,tacet0 tt: lnter·Cono•n'I•• After·Conaen'ler 

7• He•t E xcn•nqed Btu/h .lnter-Conaen~.,. A.fter·Conaenser 

75 Tu~. No: 00 1n Thk SWG: L.•n9m 1Eff•C1•v•over•IU ft 

76f T"'oe-Tuoesft••t Joint: 

77i Cooling Wet• li:ancsenutel haw wstert: 

78 Mtntmurft ftow reauirea at: o.,. cent aes19n aoacity: lb/h 

79 Maa"'"um d~iqn ~low. lb/,, 

80 P"••.,,• Orao aU.:iiwable/calcul:iited SH•9 

81 Sh•U/W•ter DO••• - Oes1qn greuur• I 0119 Oesi9n T eme>er•tur• / °F 

82 Matet'i:llS: 

B:J s .... c't1on d"l.-Ttoen: 1 Conaenwr ll'l•tls: Steel 
Oitfusen: I werar cnamaett: Steel 

051 Steam naz:r1es: I Tu De ~•fts: Muntz Metal 
861 St•-" che'!:ts fnaz:rte he.OSI: t Tubes: Adm 
87 ~ intrMJS and Ac:cessart•t included 

88 Air leell•qe met..-. 

89 ome.: 

90 Mo9;inq Eiecton 

91 fSt•.,....I fAid fWetrr• Oo•f'eted. Numbet' ocr conaenur Si:r• None 
921 Ooeor•t1n.o Condi11on1 ena Perlormence 

93 c .. o.c1tv: lb oer h drv •ir at i:t. M9 •tts S"ctio" Prn::ure 

9' S••af'n con2.1mo1ion: lb DC''" at P••o OF 

95 M••1mum an1c;in tte•m cone1i-:1on1: 0119 °F 

96 Consumot1on: A.r SCFM at p1i9 W•tcr lb/P1r at o:iif 

97 
!-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

981 F rnin9t ano •«enoriet 1nc.luUee: 

99 Primr..o E .. ctortsl 

1001 is ...... CAir) (WHerl oo~rat.a. S1:r• T.ater f 
101 I Oocrat1nq Conc11it1onw and P~rtorrnanc• 

102 C.aocitv: {.ater lb Def'" Of'V c1r •t in. H9 •bsSuction Pres::ure 

1 OJ S r•atn coniumot1on: lb o~r n •t ?S'llJ OF 

104 Maatmum 0•119n ste•m conC1n1on1: 01'19 °'F' 

105 Con11.1mot1on: A•' SCS:M H Oti•9 Water lb/" 11 psi9 

106 

1071 ACIOro•jn,U•w•ic;int: 

108f Conaen~r Orv lb. E1ector1: Pr1m1n9· lb. I 
109 \ F 1oooea ID. Ho991n9 aa. I .... A" 

111 :::::-=====:~==========~ CATA SHEET REV. SHEET I 9 OF I~ 
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4.4 Data Sheets for Pumps and Drivers 

0-251- lZ-6: 

0-251-lZ-20: 

0-251- lZ-21: 

0-251-lZ-27 

0-251- lZ-30 

0-251-lZ-32 

0-251-lZ-35 

0-251-lZ-48 

0-251- lZ-49 

0-251-lZ-50 

0- 2 51 - 1Z-51 

Direct Cooler Water Pump (156-131-1 A, B, C, .2 A, B, C) 

Liquid Oxygen Transfer Pump (156-801) 

Liquid Oxygen Pump (156-861 A, B) 

Liquid Nitrogen Transfer Pump (156-811) 
I 

Medium Pressure Liq~id N2 Pump (15G-881 A, B) 

Coridensate Return Pump (156-891 A, B) 

Condensate Return Pump (15G-514-1 A, B, 2 A, B) 

Liquid Argon Transfer Pump (156-851) 

Liquid Ox~gen Circulating Pump (15G-371-l A, B, C, 
2 A, B, C) 

Crude Argon Pump (156-291-1 A, B, C, 2 A, B, C, 3 A, 
B, C) 

Condensate Return Pump (156-114-1 A, B, 2 A, B) 

4-51 

Q 
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AIR.CO CRYOPLANTS 

ISSUED FOR PHASE 0 
CENTRIFUGAL PUMP DATA SHEET 

AmJCAIU TO: PllOPGSALS 0 PUDASI 0 AS BUllT 0 
m1'1: QllCGICATU INfGRMATillll TO II CUWUTED ll' PUllCIWU: 

C IY IWIUfACTUlllll 

0-251-lZ-6 

.1111 NG. ·0-251 ITOUIO. 15 • G • I~ HA., 5, C.. 
PUllCIW! OIUIEll llCL ______ __.2A--.., ... 2 ... '0-....,2 .... G. 

RSUISITIOllNG.-----------­
lmu!llY •-------------
DATI 11/6/80 

All Bechtel sm_ • 8reckmr1gge. Kentucky 
1111 Air Separation Plant 
llG. PUMPS~ MOTOIS 11E41l__Lrrat JIQ. ____ _ 

SllMCI -Oirect Cooler Water Pumps 
l'lllMDEDIY Pumo Mfg MTOIT Pymp Mfg. 

llG. TUllllMD Afll"D~ NCI. ___ _ l'lllMDIU IY ______ MTD 1Y----------

P\M' ... TntYPr~nll F. i:inrl SIZUllO nPt l ? X' l '1 ~21 STAGES 1 SEllW. JIG -
JI 

_, 
.<1 

Ol"eRArlNQ CONDI flUNll, liACH PUMI' • PetU•OlllMAHCl 
,,,., .... W2ter U.S. GPM 11 n, NOA:...12 0 5 RATED e"J.!".UU ""1POSM. ClllVENG. 12 v 14 SD-H ~ 

DISCll 1'111$$.. l'SIG .• inc; JIN l:Z50 .NPSHll CWATUI J &; I 

".f.llC!ll ' 85 MAX. SUCT. PllESS.. '51& yu • 5Q MftD· e ~Q Eff . as~ Sltl'Ur£DJ4 
SP.&1.11n • 0.996 Olff.~1'91 • 55 MAX. w urm ,,., . J JO 
vu. NUS. • "· nu.. •• QI 6 Olff.HUG." • 127 MAX. HUG uru ,,., 170 
VIS.•".s... Q.~ CP-HPSHA.Jl' • 148 MIN. CllNTINUOUS GPM 1 100 
CDlllllEMS. causm 11 • 115 ppm Cl:lltu:ides HTU. HP 80. llOTA TION !VIEWED FAOM CP\G ENOl cc11.z 

• CONSTRUCTION • SHOI" TISTI 

llllZZl.D sm UTIN8 FACING lOCATIDN ONDNoWIT. l'Uf. Q'MT. l'Uf. 

SUCTIDll 1'1 }?&; FF SinP 19NCIN·WIT. HYDllO QWIT. N'tDID 

llSCIWl&I 12 125 FF Side ONPSH lllQ'Q. O'MT.llPSlt 

Cof.Sl.MOUNT: C CIHTUUNE •fGaT C BJIACXET C VUT. ITYPEI 
QSllCIP INSP£CTION 
QOlllMAICT. • INSP. &ITlll TUT 

SPUT: .AllAL CllAll: Tm VOLUTE cm. •DBL CDIHUSEll oantlll 
~ CMAX. ALLOW. ·~su PSIG 2~U 'P: CliYUMITUT '£'Z5 PSIG 
cmurs:r: CVENT C DllAIN C GAGE 

IWaL(llll.l; CllATED 12-3/4 CMAX. l~-~l~ CTYP!: ClS2~~s:1 • MAT'EIUAU 

MOUllT: •UTWtSI lllGS OOVOllftJNG C WEAIL RG. QWl/WNC. Al1 CAWTillM CUSSQ 
W~T'tPI: :eum .... ~lealte •THIUST - Cast lCQD 

Wll: ClllNllOll Cnooo OOllMIST CFUNGEJI c PlllSSUll( • Gcease 
CllUPUJlG: .,.,. Falic •uoao.· T 

llllVD llAlf 1111'11 n:. e l'llMP Mfl 0 DlllVPI MFI OPUllCIWO 
PACllJIG: CMFlll TTPl La.tei: CSIZl/NG. OF RIN:il I .. atli:C WUUftC ~tee! 
MB:ll. SW: 0 MFll l MClllD - Al1 CUSS. CDDE - e Vl!"TICAI. PUMP9 

CMffltmll - l'IT Gii CUMP GIPTHQ 

AUXll.IA .. Y li'li"ING MIN. SUIMlllGUICI RIG1l.Q 

Qc.w. ""l'WI -- QCU; QS.S.; 0 TUBING: Q PIH - emu,.. PIPE: CFWl&ED CTillWlm 

a mAL QIGUNG WATUI llR'll. CiPM - 0 SICHT f,L lllG'D - UNI SHAFT: cam cuca.osm .. 
9PAm• CDDUllO IN.l!CllON lllll'D: CTDTAl lll'M I1atcz: CP'SG -- lllGS: C~ CUNESMAIT_ 

9llAL FUISM "" l'WI Ou. •s.s. OTUllNG QPtPE 
Ill&. LUU CWATEJI COIL COAWE 

OllTllllW. SW. llUSH F\UIO - C&N - CPSIG-=- A.OAT• llOD oc..s. Ou ow ONOlll 
llOAT SWITCH C OAUlllUU'f SU&. l'UN - oc.s. 0 S.S. 0 TUllNll 01'1'! -

OAUL llAL GUIHCH R.UID -- PUMPTHllUST.ll CUP- CDOWN-

- e TUA91NE D"IVlA 
MOTO" D"IVl!A .. llU llPM lf':lll fllAME 44 ·1 I YOlTS/PMASl/CTCU.S 4 fill/ :>.Jnll Mcne 

WI GE or egual IWllNGS Ball LUIE ~i:easi:: 
T'IPf las;li1~ti2a lllSVl 6 RJU llWI AMPS 230 
EiC IEEC TEW lllSt C: SQ LOCXED llOTDll AMPS )45'2 Am01 wr. l'llMP l WI 23~0 
OVNS ovss VEllT: TMllUST W. lL - SPVICI FACml l.Q MOTDll 2165 TUlllllll 

Aft STMCIAU ltG GOVEMS UNUSS OTMEllWISE N1unll---------------------------

Sheet 2 of 12. 



AIR.CO CRYOPLANTS 

ISSUED FOcfiTfFtl~~~P ~ATA 
- AIPUC&IU TQ: l'llOl'OW.S 0 JIUllCCW Q AS 8WlT Q 

llGTI: 0 lllOlCATES INFORMATION TO IE alMPUTlD IT JIUllCllASER: 

0 IY IWIUf lCTUllfll 

FOi Bee tel 

uMT Ajr Separation Plant 

SHEET 

JIG. JIUMPS RED'll-1__.Na. MQTQAS REITD--LITEM NG. ____ _ 

NQ. TURllMES Mll'1J 0 ITEM NO. ___ _ 

0-251-lZ-20 

Jo11111. 251 1rono. IS -~ - ~o 1 

JIUllCllASI OROO llll-----------
UDUISITIOll llO.-----------~ 
lllQllUIY MCl.-------------
O&n 11/7/80 RMSION ______ _ 

sm · Breckinridge Kent11cky 
SOVICI Uq1iid Oxygen Transfer Pump 
l'RlMOUllY Pump Mfgr MTDIY ·Pump Mfgr 
P11CMOED 1Y MTD IY---------

PUMP..,. A jrco Crvogenics 5121 ANO TT1'f 2 X 4 X 8-1/2 STAGES SERIAlNQ._-_____ _ 

OPE,.ATING COND.ITIONS. EACH PUMP PERFORMANCl 

ua111a uxvgen U.1 &PM It 1T. NOil 200 MUD ,20 lllOPOSAl CUllYE NQ. !:;-22a1 
111SCL nus.. rsr& 60 RPM 3550 .Nl'SMll IWATElll "' n. F. NOil -300 MAX SIJCT. MIESL rSJG IWl AATED 1 £ff. 582!2 &MP llATm 13.2 

SP. &ll • n 1.15 OIFJ. PRESS.. •SI 59 IWl IHP RATED IMP l'i 

YU. PRESS. 11 PT. PS!.l 13 Dlff. HUG. Ft 119 IWl HUG llATED IMI' l1Q 
VIS. .,,, s. 0. 2 0 3_,, __ N1SHA,.FT 15 Miil alNTINUOUS GPM ~o 
eDlllllflUJ.$. CAUSED IY l'.ITO. HP 2 6 ROTATION IVIEW£0 FAOM C11.G EJIOI C'Cltr! 

CONSTRUCTION SHOP TESTS 

Nomu Sitt RATING FACJNG lDC.lTION QNON·WIT. POIF. QWIT. "11f. 

SUCTION 4" 150 FF End 
•NON·WIT. MTCRO O'MT. MYOllO 

OISOWIGE 2" 150 FF Side U NPSH Rlll1l QWIT. llPSll 

C.ASE·MOUNT: 0 CEHUJIUN£ CJ FOOT. CJ BRACXET. CJ VEllT. ITYl'El 1 1 
'"'"' 'l"lllr\l<>l'i QSllOP INSPECTION 

SPUT: OAXW. GJRAD: TYPE VOWTE OSGl ODii. CJ DIFFUSEll 
QolSMANT. • INSP. AflU TEST 

l'llUS: 0 MAX. Al.LOW. l!lO 1SIG 200 "F: 0 HYDRO TtsT 150 'SIG 
COTHEll 

CllNNe:T: OVElllT 0 DRAIN OWE 

llUW.ER OU.: ORATED 6 5 CMAX. a.5 CTTl'f: 
MAT!RIAU 

MOUNT: 0 8ETWWI 8RGS BIOVlllHUNG CJ WUll. AG. DIAM./CLRNC. 411 CASl/TRIM CUSSQ 

IUIUNGs. TYl'f: 0RA014l - 0THRUST - All Bronze 

Wlf: ClllNG OIL OROOD ODllMIST ·Ofl.INGER CJP"ESSUllE 0 -
CllUIPIJ 116: CMJll - OMODn· -

OlllYU HALI MTD IT:. Q PUMP Mfll 0 DRIYEll MFll Q PURCHASEll 

r&CXIJIG: 0Mfll•TYP• - CSIZl/NO. Of IUN:iS - WEPUT!:O None 

MECH. SW.: OMFll • MDDuAirco Crvogenics API CUSS. CODE - VERTICAL PUMPS l'IODe 

0MflltOOl Mechanical 
PIT 011 SUM, OUTHQ 

AUXILIARY PIPING Miil SUIMlllGEHtE REO"D. 0 

Q C.W. llPE PUN QCU: Q U.; 0 TUBING: Q PIP'l CllLU~ll PIP!: CFUNGED CllillDDm 

0 TOTAl CllOllNG WA Ttll llEO"U. GPM - 0 SIGHT F.l REC'D - UN£ SHUT: OOPEH OEHtl.OSID 

CHCXING alOUNG INJECTION REQ'll: CTDTAL GP'M - OPSIG - lllGS: OBOWI. __ OUN£ SHAIT __ 

QSUl flUSH llrf l'UN - Oc.s. Ou OTIJllNG 0 '1Pl - 11U. LUI£ 0WAT£11 COil OOllWI 

QEXTtllNAl SUL FlUSN fl.UIO - CGIM - 01"36-=-
Fl.OAT l llOD oc.s. Os.s. 0 IAl 0 llOlll 

Q.wxwAllT SW. PUN - QC.S. ·Qs.s. QTIJBING 0'1Pl - FlOA T SWITC>t 0 

QAUI. SW QUEJIOI FLUID - PUMP THRUST. LI OUP __ 0DOWN __ 

TURBINE ORIVER 
MOTOR DRIVER 

NODS: 

"' 15 RN_35;i0 FUME 215 I '{OLTS/P!IASE/.C'll:US 4bUlJibU 

MRI GE or egual Ball Grease SWINGS LUU 
rm InductiQ!l lllSUl R FUU LOAD AMPS l? .. l 
DC IE:EC T9U' lllSl C 3!l LDCXED llOTOll AMPS 116 AnllOX. WT. PUMP l W£ 290 

QYMS QVSS VEllT. THRUST W. lJ. - SERYIC! fACTOll l n MOTOll Incl. TUllllNI--=-

Alt STAMOAllO 810 GOYUINS UNUSS OTMEllWISE NOTw...---------------------------

lilJ IJ I I I I I 
IJOS •01 OOAWONG NO. I ml 

CATE OF SHEET 
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Ai rco Cryoplants 0-251-lZ-21 
CENTRIFUGAL PUMP CATA SHEET 

Alf'UCllLl TO: PllCIPGSa&.S 0 PUllQl&SI 0 AS IUll.T 0 
llGTE: 0 .. lllCllU lllfOIMATillll Ta ll QIMP\£1£1 IT PUllQLWJt 

C IT ll&UllfACTVMI 

JOi llQ. 2s1 ITl.M ICQ ,,_ G- •Ha' A ?a 
l'VllQIASIGMB-...._ ________________ __ 

UGUISITllllllG.~~---------------­
naPT-..--~------------------DAft 11 /?7(80 m'ISIClll'----------

All Bechtel sm... Breckmr1dge. Kentucky 
um Air Separation Plant SllVICLJ:..iauid Oxygen Pump 
llL NUS an_i_xa. llllt'GllS RBl"ll~ 1111,..· ...________ PlllMOllJ IT Pl! mp M fgr MTD n P• 1 mp M fg;r 

llL l1llUIS a&l'D~u ------- l'llOWlm IT lilTD "--------------
PUW.Wll Lawrence Pump sm.uaT1P1 3 RRE vert. turb.nuu 10 ~-·------------

OP'ERATING CONDmaNa. IACN P'UMP' .. eRFOlllMANCI 

uaum o~g:en 
U.S. '"'. "· 1111• 

2-:n llA1BI 250 PtlOPGS&L =-vi WI I 1alei: 
lllSQL PUSS. "" 

945 .... 3550 JIPSllA CWATOI 21l 
"· f.1111 · -300 aw: suet. PUSS. "" MAI. umr:. 1 Eff 6226 llllUTBI 22J 
SP.a.n 1.15 llff.~JISI ~44 MAiL w u.rm.., 2:12 
vu.~• n. l'SI.\ 13 lllff.MUG.Fr 1890 MAX. llUO UTID IMP I,a!ec 
u.,.;.s. "~MPSUJT l~ WlM. CD#mlUaUS GPll Later 
CDJllOGS. C&USll IT 

ll1IL "'-
I:I7.:J llOTlTIDll l'llEWEI NOii CPlG DI01 Later 

CONSTRUCTION Later SHOP TISTS 

llGZZl.D SIZI UTUIG FIClllC UICITIGlf 0JIGll.WIT. '911. Owrt.PW. 

SUCTJDll uMGll-Mf. lf'lllllO OWIT. lft'llll 

DISCM.Uli! 
uWSHMllU Owrt. .. 

c.LR-MGWn': C aHTEllLW C RIOT C IUCUT C var. lnl'" 
QsNGr1ancna 

Sl'U1': c Am&. cua: "'"vawn csa COIL CDJmJSD 
~--•Ill.SP. »lD rur 

l'tllSS; CNAX. eUl.DW "" ·r: c HYDllO rm "" 
omca 

C1111Ne:r: c verr CDMIN CGASI 
IW610~ CAA rm CJMQ;, Cnft: ·- MATlllllAU 

llllVllT: CllTWml lllGS CDVEllNUllG C WWl 116. DWL'CtlfC. Ut WVT1IM a •PO 
IUllJllS.TYPI: CllAllAI Cnu1uST 304 SS Qa.:2~ 

WU: OMNI DIL CflGDD CmLwm CRJNGUI CPllDSUAl C Bron~ Impellei:: 
=uru-= cam Cwam 

DllVD llAU YTD IT:_ 0 PUMP MAI 0 DAIVlll llfl OPUllOIASU 
PICIUll; C 1111 l l'm CSIZl/llG. Gf 111...:s IASIPUTl:C 
lllDl SW; C Ull & lilQDR ... cuss. CllOI VUtTIC-\L ~MP8 

CYA-· 
"' aa suw alP!MQ 

Later 
AUXILIARY "'"ING Later Ml& SIJIMOGDICI RllmC 

0 ~ w. "'" PUii o eu: o s.s.: otu11111: o-=- CllLUMllN'S: c fUll&lll CTlllUllll 

CTUTALCDDUlltWATO Ull'D. 6N 0 SIGHT u a- Ulll ~: C DPUI CBCDSID 

O'&anllo anlUJI& lll.le:rtllJI Ull'D: CTGTALGPM c l'SI" 
PIS: CIGW\.- CUllCSMllT-

~ fWSH ""PUii Ou Ou Omni; O~ 111&.lllll CWATU CDIL CllMAll 

OIXTPllAL SUL Rmll RUID Clil"ll QPSi;_ A.DAT... ou Ou. OlllZ o-
0Um1 14n SUL PUii 0C.S. OU OTUIUIC 0~ R.D.lf swm:a c 

Q.\UI. SUL DUDCll FlUID PUMP nuaJST. ll C .. - CDDWll-

MOTO" O"IVER 
TU9'81NI DRIVER 

W .t:;JU ..... .););)U fllAMI b ;i 11H" YDLTSll'ICASUCTCUS 4n0/'.VRO .... GE or egual IUAIQS Ball 1\11( a cease None 
1'lft. Induction _l11SVl B Ml.l.DAGAllPS 2:za 
DC IE.Fe... Tall' lllSt. c ac UICIUI _,,.DI AMI'S I1atec .unaz. WT. P\1111 l up Later 
ows ovss vorr. t1111UST Wt. t1. Later WMCl F&mlll l.Q llOTall 1~a1~c 1'UJlllJIL.:..-

Alt STANDAAD 110 &avUDIS llllUSS GTIIUWISE I 

.soa NO. ORA.WING NO. llEY. J 

"' I 
I 

I ~15"...g\ 12£1/t"=>ED M OTOIZ- eNC. iYPF 
SHEET c, f NO. DATI 

ISSUED FOR PHASE 0 
Shee~ If of J 2. 



AIRCO CRYOPLANTS 

CENTRIFUGAL PUMP CATA SHEET 

UftJWU TD: JlllQPOS.U.S 0 "-IRCIASE Q AS 8UllT Q 

llGTE: Q INOIC.\TU lllfORMATIOll TO 8£ COMP\.£TED BT P'llRC>IA.SER: 

C IY IWIUFACTUllEJI 

0-251-1~27 
JOI llG..-25_l __ ITOI IUl __ \5_-6_-_'8_, _\ __ _ 

"-IRCICASl QRQlR 110.------------
AEQWSITIOll NO·-------------lllQUlllT llQ.,,,_,. _______________ _ 

OATt 11/7 /80 RMSI011-------

FO• Bechtel . sin· -Breckinridge. Kentucky 
u•T A jr Separatjon Pli:1nt . SlllVIC! I.jq11jd Nitrogen Transfer pump 
NG.PllMIUEll'll_l__Ha. Moro11s RE!i11_l_rr01 NO. JlllOVIDED IT Pump Mfgr. MTDIY Pump Mfgr. 

110. TURBINES llllrD 0 ITEM NO. PllOVIDlll IY MTD IY---------
"-1.., MFll A jrco Cryogenics Sill ANO rm 2 X 4 X 8-1/2 STAGES . 1 SElllAl 110._.. _____ _ 

OPERATING CONDITIONS. EACH PUMP 'PERFORMANCE 

UQUIQ Nitrogen U.S. Gl'M at flT. NOil zuu RATED zzu PROl'OS.Al CURVE NO. L.;-ZZ<:Sl 

DISCC. l'!llS3.. '516 60 RPM 3550 HrSllll IWATtlll 5 
PT.f.llQR -300 MAX. SUCT. 1RES3.. PSJG MAX. R.AT£D I Eff. 62% !HP' RAT£D 12.3 
SI'. 611. .. flT 0.808 OIFI. PRESS.. 151 59 MAX. BHP RATEQ IMP' 15 
VU. PRESS. n flT. P$14 15 Qlff. HUD. FT 169 MAX. HUO.UTED IMP 175· 
VIS.• PT. s._QJ5.§_ai __ HPSHA,JT ll.5 MIN. CDNTINUQUS GPM 250 
COlll/lROS. CAUSED IT HT11. . .HJI 7.8 ROTATION JVJEWED fAQM Cl'\G EHOI ccw 

CONSTRUCTION SHOI' TUTS· -
NOZZl.ES SIZ£ RATING fACING LOCATION QNON·WIT. PUF. QWIT. '91. 

SUCTION 4" 150 FF End ~NON-WIT. HYOAO QWIT. H\1lll0 

DISOWIG( 2" 150 FF Side UNP'SH REQ"U. QWIT. WSll 

Wl·MOUNT: 0 CEHTUlllNl OfOOT BBRACXET .0 VERl'. tTYPEI c1ose cou121ea QSHOP' INSP'ECTIOll 

Sl'UT: 0 .Ulll ;!RAO: TYPE VOLUTE OSGL ClDBL ODIFFUSlR. 
QOJSMAllT. l lllSI' . .llTtA TUT 

"IE.SS: OMAX..AUOW. lQQ l'SIG 2QQ ·r: 0 HYDRO TUT l~Q 1SIG 
QOTMEll 

CllNllECT: OVEHT 0 DllAIN 0 GAGE 

1111"1UR~ ORATED 7.0 CJMAX. 8.5 CJ TYPE: 
MAT!RIALS 

MOUNT: 0 BETWtEH 811GS 0DVERHUNG .. 0 WUA. RG. 01.AM./Cl.RNC. Ut WE/TRIM CUSSQ 

IURIN&s. TTPf: 0RAOIAI. - CTHllUST -
WIE: CJ RING OIL 0FLOOO OOllMIST . OFUNGER 0PRESSUAE 0 - Al!JllliDlllll 

COUPll116; OMF• - C Mona· -
" 

OKIVU HALf MTD IY:. Q "-IMP' MFA 0DAIVEA MFR 0PUACHASER 

P.lCXl116: QMFll l TYPf - OSIZE/NO. OF RIN:iS - W£1'UTt: 0 -
MECH. SW: 0MFlllMOOR 8 ii:i.::c Ci:~ogeoi!:.91 cuss. cooE VERTICAL PUMpt 

0MFRCODE Mei::baoii.::al PIT 011 SUMP' OE1TMQ 

AUXILIARY FllPING MIN. SIJBMERGEHCl RlQ'D.0 

Oc.w. ""PLAN - QCU: QS..S.; QTUBING; QPIP£ - COL UMll PIPE: 0 FUHGED OTMIUDm 

0 TOT Al COOLING WA T[ll AlD'O, GPM - Q SIGHT F.L REQ'D - UN( SH.AIT: 0 OP£lt 0£NctDSlD 

QP'ACXJNG COOLING INJECTION RlQ"D: Cl TOTAL GPM - 01SIG ·- BllGS: OBO'M. __ 0UNlSHAIT--

()SW. FLUSH ""[ J'UN -· Oc.s. os.s. OTUllNG QPIP'E - ilAG: LUIE 0WATlll COIL OGllWI 

OEXTllllll SEAL fLUSH R.UIO - OGPM - Cl1SIG-=-
FLOAT l ROD Qc.s. Ou QW QNOtlf 

QlUXlLIAAY SUL l'UN - oc.s. os.s. QTUBING QPIPl - FLO.AT SWITCH 0 

QAUX. SUL QUENCH flUIO - P'UMP' TMAUST. LB CUP' __ CDDWN __ 

TURBINE ORIVEA 
MOTOA DRIVER 

"" N nn<> 
HP JS RPM J;>;>U FA.AME L:l5T • VOLTS/PHASEICltLlS 4bU/j/bU 

MFll GE or Equal !URINGS Ball -1ull Grease - .. 

mt I o d uctioo INSUL R FUU LD.l4 AMI'S rn.1 
£1C IEEC TEMP' AISl.C 80 LOCXED ROTC.II AMP'S 116 A,,llQX. WT. PIJMP' l WE 290 11;2 
QYMS QV$$ VEJIT. TMAUST CAP. LI. -- SEJIVICI F .lCTOll LO MOTDll Incl. TUlllJNE~ 

Al' STlMD.AllO SI 0 GOVERNS UNLESS OTHERWISE NOTED. n 
·1sSUED FOR PHASE t;1 

Lt.J I I I I 
IJO& HO I OOAWONG •O. I ml 

OF SHEET . 
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Airco Crvoplants 0-251-lZ-30 
:ENTRIFUGAL POMP DATA SHEET 

JOll4 251 nou.:._ 1s-e:,-~s1~.~ 

.tnUCll&I TO: PllOPaSALS 0 l'UllQl&SI 0 AS IW.T 0 
llGTI: Ommcans ..OllMAlUlll Tau CDMPUTm IY PUllQl&Ult 

0 " IWllfAC:nlllll 

l'UllCllASl QIOEll llG..-----------
ISIUISITllll .a. ___ ~------------lllJUllY _______________ _ 

aan J 1113150 misza ... •--------
,.__ Bechtel sm. Breckmr1dge, kentuckV 
UllT Air Separation Plant SDVICL. Medium Pressure Liquid Na p11mc 
•PUMPS llD'll__L.a. Mania 1111111--1__.na. -•----- PllCMDED n Pu mo M f gr, MTV IT Pu IDQ M fzc 

• lVllDlU lllll"lr...2-.__mi,a .. u..____ PtllMllm "------MTil "--------
PUW llfl Airco Crvogenics sm.A111- 1X2X4-1/2 11....... I .. rt, _______ ....._._.._______ - ,,Ulll&&.•---£ ----

OPtRATING CONOmONL EACH P'UMP PUUIOftMANct 

liittg~~IJ u 20 C-3'1.'1. 
.. __ 

um11a · u.s. &N • n.111• M?BI l'tlGPGSIL Cllnl llG. 

lllSCIUUU. l'Slli l l 0 3 llPll Z21lll Jll'SHA (WA1DI 3' 
n,f.llCIL -a2Q MAI: suer. NUl. rsia u.u. ll&Tm' ls!l fff D 32 IMPUTED· £1 0 
SP. &I.• '1' o.aoa llff. l'llEIL "' lQ9.~ IWllWUTDllMP i; 

YAI. PlllSS. • n. PSIA • l~ !llff.NWl.n ~1 ~ MAX. MIAO llATEO 1W 3:10 
VIS.•"·'" ll J 56 CZ lPSHVT 11 .5 111 .. CllJfMUDUS GN c; 

CDD/IJIOS. CIUSm IT - N1'11. .. _ l 3 llGT.lnGll IVIEWED FaGM CPUi DIDI cw 
CCN&TRUCTlON SHOP TIS1'S 

llGZnlS Sil! IUTUlli FICIXG UJC&TIQJI K)llG#oWIT. l'flll. Owtt. rw. 
sucnmi 2 150 FF End µlllGll-WIT. llTmlll Owtt. IMM 

llSCMAll&t 1 150 FF Side IUNnll Mll'1L Owtt. .. 

CAR·MGUIR': 0 csmJIUNl OFGDf OUACUT Ovar.rmn c c<i .... l .n11n1 .. , c..;~,..r - , lllSPfCT1Dll 

SPUr: 0.&Jl.&l CllAD: nn YllWl'I cm 01111&. CDlffUSD 
OQwwn' .. l JlllP. UTU JISI' 

l'lllSS: CMAX..waw lO!l PSI& 200 "f: CMYOllOTf' J 50 PSll 
omeu 

CDllPlu;f: cvar C DllAlll C&A&I 
lllPll1EI GIA: Cll&TID !l-]£~11 CM&l. 4-] £~" cnn. - MATUIALI 

llGUllT: camwaallGS CDVWIUlllG o wua AG. awt/CUUIC. Ut CASVTRIM Q •$$0 -
~ml: CJ11ci11 - CTMAUST -

WU: cusan. CllDDll ODIL MIST CRJllGlll CPl!USUU C Alumiaum 
CZIUPWlli: CMfl - CMGOB -

lltllVUI NAU MTD IT:. 0 PUW MN ODANEI Mii OPUIQCASU 
PACllMS: Cllfll •rm CSIZ!/llG. QI IUIGS IASlftATI: 0 ~gee 
lllCM. SUl: CllllllMllDP a!cs:o ~cvoggois:~ .. cuss. caa• VEJllTIC.U. ~\IMPe 

Cllflcaal Mes:bacis:al PIT U SUMP OIP1'MO -
AUXllJAlt'Y P'IP'ING ..... SlllMOCDG llD'1l 0 

Oc:.w.Mriu Oct OU: OlUllllS: o- - CULUllllNI: o,..._m CntlWlll 

CTDT.&LCDDUllSWATD .. &PM - 0 $1GHT U lm'11 - UlllSIWT: ODPBI CPCllllD 

OM:IClllG cncu.s IN.IKTIOll IEG'D: OTDT.&LliN - CPSlt: - PSS: CIDWL_ CUNI SMAit-

~ A.1"11 "" llAil - ou ou. OTVllllG O~ - U1i. WU CWATD ClaL CllMAll 

OllJllllAL S&&L RUSll l'WID - 0111'111 - OP'!lll......:m- flllATllOD OU Ou. OllZ o-
llDAJ SWll~ 0 OUan YIY SUI. ft.All - Ou OU OTUlllll o~ 

0.&111. S&&L GUDICll A.UID - l'UWTlllUST.U CUP- oaaww_ 
TU,.81NE DftlVlR . MOTOR OfUYIR None ,. ~ .... 355il lllAMI J B!lI Ylllts/PMAU/C'l'CUS ~60,3Ui0 .... GE or Egual IWllllGS ball IUIE Ge ease 

"" 
Induction lllSlll !2 AIU UYO AMI'S 6 s 

BIC I:f:f~ TEMI' lllSL c 60 1 acrED 11111a1 AMPS di:: Al'l"IUll. WT. l'\I.., l USf 90 
ows om YIJIT. THRUST CAI_ II - SllMCI f ACT111 1 n M4TQll Io cl TUllllW -
,,. ST.ura.uG 110 &OVIJllllS wuss llTM!JWISI llU•""--------------------------
1 SS.U ED FOR PHASE O ______ _ 

JC& NO. OAAWING NO. 

""· ' tlJ I 

NO. DATE SHEET D' I 
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Airco Cryoplants 
CENTRIFUGAL ·puMP DATA SHEET. 

AmJC.W.£ To: r•orauu 0 l'IJllCMA.U O .as au1u 0 

•on: 0 lllOIC.lTU INFORM.& TIOll TO 8£ CllMPUTlO BT l'UllCll.l.Ull: 

0 BY IWIUfACTUll~ 

0-251-1 Z-3'2 
JOlllQ. 251 ITOUO. 1:5-G-B°"IA,~ 
l'IJllCllASl 0110£11110. ___________ _ 

WlWSITIOlt 110.------------­

lllCIUlllT 110.--------------
DAtl 11/26/80 R£VISlD11-------

FOii Bechtel . ~yr Breckjnrjdge K)r 

UMIT A jr Separatjan Pl::1n~ . ·SERVICE Condensate Return Pu mo 
114. l'l.IMPS ua·o_2_110. MOTORS REQ1)-LITEM NO. ~ovrolO" Pumo Mf~r. wTo aT Pumo Mfgr. 

llQ. TUAllllU llEa'll 0 ITEM NO. l'!IOYIOlO IT MTO llT---------
l'IJ.., MR AC or equal SIZUllOnPf 2-112-2 x 9 L STAGES S£AIAL.ll11Lo ______ _ 

OPERATING CONDITIONS.· EAC>f PUMP PERFORMANCE 

uouso Water U.S. GPM It PT. NOR. 7 5 .UTm ____ _.8::,;5,.__ __ PllOPllSAL QIAY£ xo. _______ _ 
----------DISCH. PIESS..PSIG ___ __,1...,0...:5...:·o:::3;.... -------- llPM 3500 HrSHll(WlTEllJ__.8.._' __ 

'1'.F.11011 281 .w ... .u:~...:2 ... s .... 7.__sUCT.PllESLPSIGMll. 40 .urm 35.3 m 52% SHPllATl0_.,.6..,7.__ __ 
3'. Gil. 11 '1'....-0 ........ 9'""2..,9._ ___ QIFf. PRUS...151 ____ 7.._0,.__ _________ MAX !HP llATED IM1 _ _...1Q...._.. 5..__~--

VAI. PRESS. II '1'. PSll 50 OIFF .. HUD. Ft l 7 4 1Wt HUD UTED IMP ] 90 ft 
VIS. 11 fr. Ssu__!l..2 -CP--HPSHA,.FT 8 • 9 Miil CllNTINUOUS GP.M _ _...2,..0.._ ___ _ 
Cllllll/EllOS. C.lUStO !l H.Tll. HP _ ....;:3-... 5,.__ ROTATION (VIEWED FROM CPUi EllOJ CW 

·coNSTRUCTION j· SHOP TESTS 

llD~tES SIZE RATING FACING lDC.lTIQN bNOll·WIT. PtRf. 0WIT. l'Olf. 

SUCTION 2-1/2 150 FF End Q11DN°WIT. HTOllO 0WIT. IMIAO 

DISOU.llGE 1-1/2 loo l'.l: Top UllPSH 11£Q'll. Qwn'. llPSH 

WE-MOUNT: Cl CEHTEllllN( Cl FOOT Cl 811.lCXET Cl VERT. lTTPU 
QSHDP INSPECTION 

Sl'UT: Cl lll.ll ClRAO: T"f P£ VDlUT£ ClSGL Cl Dill Cl DlffUS£11 
QolSMAllT. l INSI' . .lfTEll TEST 

rRUS: ClM.U. ALLOW. 125 l'SIG 250 ·1: CJ HTORO TtST 185 PSIG 
QoTMU 

Cll1111£CT: Cl VEHT Cl DRAIN Cl G.lG( 

llUflUll DIA.: ORATED 7 ClMAX. 9 cmt: Closed MATERIALS 

MOUNT: Cl BETWEEN 811GS Iii} OVERHUNG Cl WUR. AG. DWl./0.llNC. All CASE/TRIM CUSSQ 

11£.llllNGS. TTPf: Clll.lDl.ll Ball Cl THRUST Ball 
LUllE: CllltllG OIL ClHOOO ClOIL MIST ClFllNGER QPllESSUllE Cl Qrns:i~e , ... ast I~cc 

CUW'UN6; ClMfll fal~ ClMODU ~te~lrJ~;:s; 
DlllVEll H.lLf MTO llT:. Q l'UM' MFll Q OlllVEll MFll 0PURCll.lSU 

,ACXING: 0 MFR l Tlt'f I.a tee ClSIZUNO. OF RIN:iS I·atec WE1UTt:O Cast Iron 
WECll SEAL: Cl MFll l MOOEL - -Ari CUSS. CODE VERTICAL PUMPS 

CJ MfllCODE PIT 011 SUMP OEPTltQ 

AUXILIARY PIPING Miii. SUBMEllG£Ntl REQ'O.Cl 

QC:.W.'1P(~N Qcu: Q S.$.; QTUlllNG: 0PIPE 
CDl.UWN PIP(: Cl fl..lJIGED CTMIUDm 

CJ TOTAL CllOLING WA TtR REQ1J. GPM 0SIGHT F.1 llEQ'O 
UN( SH.llT: 00P£H Cl ENCLOSED 

Cl'ACXJNG CllOUNG INJECTION llEQ11: Cl TOTAL G,,. Cl PSIG 
llllGS: ClBDWl-- Cl UN£ S>IAIT-

Q$UL FlUSH '1PE PUN Oc.s. Qs.s. QTUlllllG 0'1P£ 
IA&. LUii( ClWATU ClOIL ClDllW( 

0£XTUll.lL SW FLUSH fl.UIO ClGl'M Cl1SIG __ ROAT l 1100 01'.1. Ou ow OllOllf 

Q.WXIU.UT SW l'UN oc:.s. os.s. 0TUlllNG 0'1PE 
FLOAT SWITCH Cl 

0.lUX. SUL QUENCH FLUID 
PUIUTIIAUST.ll au .. __ COOWll __ 

TURBINE DRIVER 
MOTOR OAIVER 

460/3/60 HP l!l UM 35QQ FUME YOLTS/PHASUCTCLES Nooe:: 
MFR GE or equal Ball Grease SUlllNGS LUllE 
rm Induction lllSUl 8 ruu lOAO .AMI'S - 11·· 

llllC IEf C TDU RISE. t SQ LOCIEO llDTDll AMI'S ~1 ""1Ull. WT. l'IJMP l WE 3:1Q 
0YMS 0VSS VEJIT. TlfRUST C.lP_ ll. - SERVICE fACTOll 1 1 5 .MDTDll 169 TlJllllllE-=._ . -
All ST.lHD.lllO 810 GDVfllHS UNLESS OTHERWISE NOTED.----------------------------

ISSUED FOR PHASE a· 

IJ OATE I 1111 [J 
O<AWONG •• I RN I 
1 OF lb 



Airco Cryoplants 

CENTRIFUGAL·PUMP ·DATA SHEET 

AIPUCAIU TD: rtlorGWS 0 PURC4ASI 0 AS IUllT 0 
•DTI: QlllOltATU IJlfOAMATIDN TD IE COMPUTED IT PUllQLUU; 

C IY IWIUf&CTUll~ 

0-251-lZ-35 
JOI NC[ 25·t · ITN 1101'5-G-5\~-j.\ 1 8 

I 
PUROIASI OIOEll llG. ______ 2 .... A~: _.2..,g..__ __ 

WIUISITIOll llG.------------.1*1U!IY ...... ____________ _ 

OAn 11 /?,6/80 JIMSID11-------

FOii Bechtel - - sin Breckinridge Kept11cky 
UJUT Air Separatign Plant SllVJCI Cnpdpp5ate B etJJrn pumps 
llG.PUMIUml~NO.WDTCASRWV..-.Lrrouo. l'!IGYIDElllT Pump Mfgr .. WTHY Ptlmp Mfg:r 

•G. TUllUIES mni_Q___pp,, ND. Pt!CMDEll IT MTD "---------
PUllP llFI A.C. or equal sm.-a mtM7-VTLC Vent TurbSTAGU 11 SEA&Au ... a ______ _ 

OP'll•ATINO CONDITIONS, EACH l'UMP 

UGUlll Water U.S. Ii,.. 11 n. NOil i54 11.um l'~ PllOl'GUl CUllVE JllQ La.t~c 
DISCl PllESS.. PSI& 105.3 IPM l150 lll'Sltl IWATUI · 2' 

n.f.llDA 120.5 MAX 212 SUCT. PllESL '51G MAX. 0 MnD ~"HQ a.es Eff :Z::i2C IMP llATm J 6 3 
SP.GA.an 0.989 Olff. 1'11.ESS.. PSI 118.5 WAI IMP una ,.., I,atec 
VU. PUA• n. PS!.l 1.7 Dlff. MUD. FT 277 MAX. MUD llATED IMP 1.a1ec 
'VIS.• n. s.~ _cr __ 111PSMAJr 3 Miil CZIHTINUDUS GPW J, At er 

CZIWUOS. CAUSED IT - lfYO. Ml'....l.2.? 11ouno111V1EWED 111aw Cl'\G DIDl I ,at er 

CONSTRUCTION IHOP' nSTs 
- -

llCZZl.ES S1Zf llATING FACING LOCATION 0NDN°WIT. POlf. QWIT. POlf. 

SUCTUIN 4 150 FF Side iQNDJl.WIT. K\'OllO QWIT. lft'DllG 

DISCIWGE 4 150 FF Side iUNPSHlllQ'D. QWIT. llPSH 

CUI-MOUNT: 0 CIHTEAUNl OfOOT CPACXET C VUT. tT'fPEI 
QSHOP INS1£CTIOll 

WT: CAXW CllAO: TYi'£ VOLUTE CSGL CDll CDlfFUSfll 
QGWWIT. l INS1. UTEll TUT 

PllESS: QWAX.AU.OW ~!'SIG z5g_ .. .'f: 0 MYDJIQ TUT 5lQ 'SIG 
Qmllll. 

ClllUla:t: C YEHT 0 DllAIN C GAGE 

IMPailll lllA; CMna cwax. CT'tPl: 
MATUUAl.S -

WDUXJ: C IETWUH lllGS COYERNUNG 0 WUA. AG. DWl/O.llNC. U1 WE/TRIM CUSSQ 

IUllllGS-f'n't CMOW. CTMllUST 

WIE: ClllllGOIL cnaoa CDILWIST cn111GE11 CPllESSUllE c Cast Iron 
CDUP\Jll&: Cw1• - CMOOEL 

lllllYUI MAlf MTD IT:. Q PUMP ~ 0 OlllYEJI Mfll 0PUllCHASEJI 
racaNG: c .. ,. • mr c SIZ!/NO. a• 111..:s - U.S!Pl.lrt: c -
MECH. SW: CMFll waon Later »I CUSS. CDDE Later VERTICAi. l'UMl'S 

CMFllCDOl 
Cater 

QI m oa SUMP aEITMQ 
AUXILIARY Ptl'ING Miil SllllMEllGEHCl llBTD.CJ 

Oc.w. "" PUii 0 C1I: 0 S.S..: 0 TUlllNG: QPtpt 
CDlUMN PIPE: 0 fWIGED Cl"llMADm 

OTDT.&lCDOUJIGW.&TEll Jl(Q'D. liJIM 0 SIGHTf .l llEll'll 
UNISHAIT: Corut CVICl.OSED 

~ . •au OIDWI._ CUNCllYIT~ 
C":r~Nli m!Ullli IN.IKTlllN llln: C TOT A~ li"'4 CPSIG . 

OSPl ILU$11 Ptl'f ~ 0~ OU 0TUllNG 01'11'£ llUO.LUlt C"alll COJ~ COAWI 

Qmtllll.&l SW. FlUSM A.WO . CGN Cl"$lli-
R.llAt l llDD oc.s. Ou oiaz o 11011t 

OAUIWAll'r SUL PUii 0 C.S. 0 U 0 TUllNli QPtP~ 
ROAT SWITCH C 

0.WX. SW. GUIHCIC flUIO 
PUWTMllUST.LI CUP- CDOWll-

TURlllNE D"IVER 
MOTOR DRIVER -

MP ')'II N'M l '/~II fWilE 256TP VOLTS/PMAWCYCUS 460/Jf60 None ..,. GE or egual HUINGS Ball LUil Grease 

"" Icducticc INSU\ B fUL1 LllAO AMI'S 2~.2 
DIC tefs: TtMI' lllSL c §Q LDCX!D llOTDll AMPS H::i Alftlll. WT. PUMI' l a.t..SE BOD 
OYMS Ovss VEllY. TllllUST CU. U Lat~c Sl!MCI f.&CTDI J ] 5 MGTDll 320 TUllllll[ -
Alt Sf.&JIDUD 110 liOYEllNS UHL.US OTMEAWISE NOTED---------------------------

ISSUED FOR PHASE 0. 
JO& NO. DRAWING NO. REY. 

NO. DATE SHEET ~ DF l6.. 



AIRCO CRYOPLANTS 0-251-lZ-48 
,,e-1 15·,"'BSI JOI NG. -=> ~ ITEM NO. ________ _ 

Cl:NTRIFUGAL PUMP DATA SHEET rl.l~SE OAOEJI NO.-----------
UPUuaLl TO: PROPOSM.S Q rl.IACIWE 0 AS BUILT 0 RlllUISITION NO·-------------

INQUlllY N0 • .,.....-------------
11.lTI 11/10/80 llMSIOll ______ _ 

llOTt: Q INOIC.lTlS INFOAMATIOll TO SE QlMPl.ETED BY l'IJROIASEll: 

CJ ST MANUfACTUA£11. 

FOR Bechtel san_ Breckinridge. Kentucky 

UNIT_ .... A .... i .... r_S~e..._p .... a .... ra=-ti_o_n;.....;;P...,l ... a .... n_t ___________ SERVICE Ljquid Ar~on Transfer p11mos 

110. rl.IMPS ua-c._L_110. MOTORS R£Q·o__L1TEM HO. "'OVIOlD BY Pi 1 mp M fgr MTD BY Pi 1 mp M fgr 
llQ. TURllllES R(Q"Q 0 ITEM NO. '11DVIOlD IT MTO BY----"""------

rl.IMP MFA AirCO Cryogenics SIZE ANO TYPE 2X3X7 STAGES SEJllAL HO._-______ _ 

OPl!RArlN~ CONOITIONS. EACH PUMP PF.AFORM&NCE 

UOUID Aro-on U.S. GPM u l'T. NOR. lQO RATlD 120 -------- PROPOSAL CUllVE N0. __ 2 ... 2 ... 4,.,.3.._ __ _ 
DISOI. PRESS... PSIG 60 ----- RPM 3500 NPS>lll IWlTERJ_...,,8_

1 
--

l'T.f.NOR -aQ3 MAX. SUCT. PRESS... PSIG Mn RATED l ------ EFF. 48% BHPRATED_ .... s ....... s __ _ 
SUR.11 pr l 39 OIFf. PRESS.. PSI !'i9 --------------·-- Mil BHP RATED IM, __ ..,g_5..._ __ _ 
VU. PRESS. 11 l'T. PSI.I. l~.:z: DIFF. HUO, FT 97 7 ___ ......._ ....... ___________ MAX. HUO RATED IM, _ _....rn .... o...._ ___ _ 

--....--...... IL----------- MIN. CONTINUOUS GPM __ .._.,...._n ___ _ 

...._ ___ ROTATION !VIEWED FROM CJ'lG £1101 CC W 
VIS. at l'T. s .. 0.26 C7--MPSHA,.FT 11 !'i 

f;Qllll/EROS. CAUSED av HYO. HP 4 1 

, CONSTRUCTION f · SHOP TESTS 

NDmES SIZE I RATING FACING lOt.lTION QNON·WIT. PEAF. QWIT. l'!M. 

SUCTION 3 I 150 FF F.nc> UNON°W1T. HYDRO QWIT. HYOM 

2 I 150 FF Side 
QHPSH REQ'O. QWIT. llPSH 

OISOWIGE 
QSHOP INSPECTION 

C.lSE·MOUNT: 0 CEl~TERUNl OFOOT 0BRACXET CJ VERT. iT'rPEJ_Close Crn1pled 
QOISMAllT. l INSP. AfTEll TEST 

SPUT: CJ AXIAL [JR.AO: TYPE VOLUTE OSGL QOBL CJ DIFFUSER 
QoTHER 

'"£SS: 0MAX. ALLOW. lgg PSIG ?QQ 'F; 0 HYDRO TEST 15!1 PSIG 

COllNECT: CJ VENT CJ DRAIN 0 GAGE 

IMHUEA Dll.: ORATED 6.5 OMAX. 7 OTYPE: C:lased 
MATERIALS 

MOUNT: 0 BETWEEH BAGS ClOVE.RHUNG 0 WEAR RG. OIAM./CLANC. .AP1 ClSE/TRIM CUSsQ 

HHING~ mt: QR.AOIAL - 0THRUST - Alumiml!D 
.. 

LUBE: QJVNG OIL OHOOO COil MIST OFLINGER 0PRESSURE CJ -
CUUJltlNG: CJMF• - 0 MOOEl -

OlllVEJI HALF MTD BT:. Q PUMP MFR 0DRIVEA MFR 0 PUACM.ASEll 

PlCXING: OMFlll TYPE CJ SIZE/HO. 01 Rl~S 9lSEPUTE: 0 -
YECll SUL: CJ MFR l MODEL Ai rco CrvoQlantsAPI cuss. coo£ - VERTICAL PUMPS 

[JMFllCOOE Mechanical PIT OR SUMP OEPnlQ 

.. AUXILIARY PIPING MIN. SUBMERGEljC( R(Q'D.0 

QC. W. PIPE PUN - QCU: QS.S.; QtUBING.:. Q.tJPJ - COlUMN PIPE: 0 FUHGED OTMllf.ADEll 

CJ TOTAL COOLING WA TEA REQ"O. GPM - OstGHr F.1. uao - LINE SH.AFT: CJ OPlH CJ ENCLOSED 

Cl'ACXING COOLING INJECTION REC'D: CJTOUL GPM - CJ PSIG -
BllGS: 0BOWI. __ OLINE SHAFT __ 

OSUl FLUSH '1Pf ,UN - Oc.s.. Os.s.. OTUBING QPJ,E -· BRG. LUSE CJWATEll CJOIL CJGllWE 

QEXTERNAL SUL FLUSH Fl.UIO - CJGPM - 0PSIG--=-
FLOAT l ROD oc.s. Ou OaAZ OllOllE 

QllJXJLIAllT SUL ~II oc.s. ()S.S. _ Q TUBING QPtP~ 
FLOAT SWITCH CJ - -

QAUX. SUL QUENCH FLUIO - PUM, THRUST. l8 au, __ CJ DOWll_. -

TURBINE ORIVER 
MOTOR ORIVER 

HP l!l RPM 3501l FRAME 2!5T valTStPHASEICTCLES 45013150 None 
MFA GE or equal au111NGS Ball LUSE _ _.G'""'r'-'e""'a"'s ... e.__ _____ _ 
rm Induction INSUL B FULL LOAO AMPS , ____________ _ 

EHC TEFC TEMP RISE. c 80 LOCXED ROTOR .AMPS ______ ...... ____ .APPROX. WT. PUMP 1 8.ASE __ ?,..5,..Q....._ __ _ 

QVMS 0 vss VEJIT. THRUST w. LS. S£J!VIC£ fACTDll MOTOll I nc! TURSINE--=--. 

ut ST.lNOAllO 910 GOVERNS UNLESS OTHERWISE NOTED. ___________________________ _ 

ISSUED FOR PHASE 0 
I I J06 NO. ORAWING NO. I REV. 

~ I I I I . 
I 

I I 
NO. O.ATE I I SHEET ~ OF l.?.. 



!).irco Cryoplants 0-251-lZ-49 
CENTRIFUGAL PUMP OATA SHEET 

J~IN. 251 1moc~:1s~~;1-lA,lRlC 
l'VllOWl OaGEll lllL ... - 2 A 2B ?C 

10: PllllNSILI 0 PUllQWI 0 AS lllLf 0 
IGll: 0 .. lllC&TD IWGMIAnGll TU U CDMIUTm IT PU~ 

0 IT IWlllACVlll 

uauisrnm.a..~--------------­
DllUllY~---~--------------aan 11113/80 miS1G• 

,.,.::OJfocfitel sm Breckmridi'.e •. Kentucky· 
U11T 1ir Seperatjon Plant SOMCLLiguid Oxygen Circ11Jatjng Pump 
111LN•,u1n...a._.a.aurrusun~• l'IUMDEDIT pump Mfg;r MTDIT Pump Mfgr 

• TUlllllU a1t~ 1!11 PlllVUIED IT ·- MTlllT---------
W WI Airc:o Cryogenics SIZIAllDnPI 4X5X10-1/2 STAW mw. ... •-------

OftlRATING CONDITIONS. EACH ftUMft ftl!R"O"MANCI 

Ulllllll u~g:en 11.S. iPM • "· llO~ ·~OH llAtm ~~u PllGl'DSAL CUIVl 1111 C-253 
IUCll. NIA. l'Sl8 ...-55.3 111'111750 lll'SMI fWATOI a· 

'"'···· "288 llAI m:r. ~ J'Sll 11.11. ll&TID" 31 · fff. 62.52fa llll'U11D ~.6 
SP.&a..,f ""1..12 llff. l'lllSS. PSI 24.3 WAX. IMP ll&TID IMP 1.5 
vu. l'tQS. • "· PSl4 • 24.5 mff,KWl.n 50 MAX. HlAO llATED IMP 66 
VIS.•"· s. 0.1735 a_JllSMA,,.IT_ 40 Ml._ CDXTUIUQUS GN 30 
CDRl/Elm. C&UUll IT llYll.llt 3.5 llGT.lTIOll IVIEWED FllDll atti EJIOl cc~ 

CONSTRUCTION SHOft TISTS 

llGZZ1D sm llATIJl6 FAOXG UlClnDll p11a11own. Pfllf. QWl1' .... 

SllCTIOll 5" 150 FF End µllGlloWl1'. IMllG Own'. 1111111 

DISCIURI 41t· t50 FF Side ulllSll llanL own. .. 
· c.ul-MOUJff: 0 CDfTUUHl CRIOT 0 PACXtl' C VUT. ITTPfl Close roupJyd ~~ 

QmsMAllT. i UISP. AITU Tllr 
SPUT: 0.UW. CIWt nn VDwrt . csm.. ODIL ·ClllffUSD 

QanlO . rlllSS: CWU..&UOW lQQ. l'SI& 2QQ :J: c MYGAO rm J50 'Sia 
aiua:r: CYUIT 0DIWll CGAGI 

lwa.LD~ OUTED 8-112 - CMAX . 10-1/2 cnn: MAT!RIALS 

MGW«: C1mwte111GS CDVEllHUIUi. . OWUA A6. CLW./CUJC; "" ClU/TllM a •MQ -
~mt C'All" lione - CTllllUST 

LUii: ClllGDR. cnaaa CDILMIST C1Ullall ClllEmlll C Hcoe All l3t!2D~ 
~ c.un licne CMDOB ?:lcce 

llllYEI MAii llTII IT:. 0 PVlll Mil 0 DaMll llfll OPVllCHASP 

'.ICIUll: Cw•• nn - .· OSIZl/a OF 111.:s - u.s9UTl:O None 
MICK. SW: c IUll UIGDa Air co Crvog:enics . Aft.CUSS. amr -- Vl!JITICAL ~Ml'• 

CMfllmlllt Lib~i:ic:tb Pn' DI SUW DIJl'11IO 

AUXILIA"Y ll'tfltNG Illa SlllllUGDICZ Ha"D.0 

0 c.w. ""l'WI - 0 ct 0 S.S.: Q.tUIUI&;.. 0 ~ - CDUIMll NI: . c R.UISID CTlllUllll 

CTOTALCUDUlllWATEI 1mD. SN - . OSIGMTf.L lln - UlllJMU1': Cm'91 OPCDllD 

C'ACIHIG CODUNa DUa:nDM ADJ 0: Cmame - Cl'SI• - 11181: CIOW\.- OUJllSMAIY-

.P"A 1\1.1$11 ......... Oc.s Os.s ·OTU111111 om1 ... -·~·· - US.LUil CWATD CGIL ClllUll 

0l1TUIW. SEAL A.USM fUllD - Cilll - C PSI&...=-. 
FlGAf l 1111 C)C:.S. Ou Olllli 011'11111 
FlCIAT SWITCll C 0Nft!l 1Alf SUL llAll - oc:.s. ou. OTUIUll o- -

().1111. SW QllDIClf R.UID - PUWTMUST. ~CUP- CDll'Wll-

TURBINI D"IVER 
MOTO" D"IVl!Jt 

Nu11e .. 7-112 ... l '/:>II •UMI ~l :~ ·1 VDLTSllHASUCTCl.IS an11/~/~n 

..,.GE or egual luamiS Ball LUii OC!i:lil.S~ 
nrt:Induction JllSUl § RIU UlAD AMII'S 10.S 
oc TEFC TEW taSE. C ·- ·80 UICXID llGTDI AMPS ea.5 UP1111X. wr. PUMP l US• 30Q 
ows ovss VIJii'. T1UIUST W;tw; . ·- SIJMCI f &mlll l.O. M011lll Im:l TUlllllll -· 
ll'I ST.utGAIO 110 &IMJlllSUllUSS OTJWIMSE lllG"TIL--------------------------

-----ISSUED .FOR PH~SE 0 
•. JCS NO. DRAWING NO. ""· 

i!IJ 
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A.irco Cryoplants 0-251-lZ-50 J:l<. ~- ITUI NQ.\~~(2, -'2<\ 1·lt'i ,l:B ,lG 
.CENTRIFUGAL PUMP DATA SHEET 

.t.mJC.w.t TO: l'!ICllOUu 0 PIJllOIASI 0 AS IUILT 0 
IOTI: 01NOICATU UlfOllMATlD• TO II CDMPUTlll IT PIJJICW~ 

c If IWl.lfACrUllO 

~oai1Q•D.------2~.~\~.2~s~.2~c~-
uauismat.a. _____ --~2~.~~,~3~a~.~a~c....-
llClllT-.. __________ ---

a.m J J /J 3130 Al'llSIDN-------

Ria Bechtel StTL. Brec:kinridge Kent11c!qr 
UtaT Ajr Separatjon Plant SOVICL. Ct•ude Argon Pump 
11a. ruwrs un-L.110. YOTOAS wtu~EM e _____ . l'IUMDED n Pump Mtgr. MTD 1y__..P_u..,m ... o.._.M.....,f.,!ifr.,. . ..,_ __ 

JIG. TUllllNU MlnL.!l ___ .rrtw 1111.____ P'llCMOED ., ..... ------MTD "---------
W lilfl Airco Crvogenics sm.uiarm 2X4X6 STlGIS 1 WW.114-.-------

OllERATING CONDITIONS. EACH llUMll llERl'O,.MANCI 

UQUUI 7.8% Argon ta &PY• n. Jlllll- H 3 urm 125 PttQIQSAI. QUIV( JIG. G-22~?, 
92.2% Oxvgen .DIStX. l"llESS.. l'SI& -so JIN a~~D llr$llA (WATlll ? 

n. f. llOIL ..;291 l&il .suer. 111ESS.. fSIS MAX. unn:.. 34 fff. 45%wurm · ?, z 
SP. &I. • n ;;- 1. 10 5 Clff.~l'SI 16 MAX. llMI UTDI IMP 1 

vu. 1'«£$.1 • "· ~ • 22.6 Dlff. MWlFT 33.4 MAX. HWI llATm IMP 60 
VIS.• n. s.__QJ 1§...a_MPSMA,.FT _ . : ~ 50 MIN. CDICTIMUQUS GN :10 
CDWEJIOS. C.WSID IT - HT1l MP_ l.2 ROT.lTlOM (VIEWED FllOM C1\G DUil cc~~ 

CON$TAl.Jc;TION SHOP TESTS . 

•amo Sil! UTillG FACING LOCATION K:}NOll-WIT. POI. Q'MT. r!lf. 

SIJC1JO• 4" 150 FF End ~Mmt-WIT. MYUllO owrr. m1111 

OISOUlllit 2" 150 FF Side 
µllPSHllfll"ll. O'MT..,. 
- P INS1ECTIOll 

t.Ul·MOUNT: 0 WT£JIUN£ OF<IOT 0 SIW:XET 0 V£JIT. ITYPEI 1 1ose ouptea -
- SPUT: C.UW. 011.lO; TYP£ VOLUTE OSGL CDBL CJ DIFRISEJI 

QotSawn' .. • llW'. AITtll TU1' 

"'fSS; OMAX.AUOW. 100 PSIG 200 'f; CJ HYORO TtST l ~!l '118 
()OTM•ii 

..,. CDMNe:T; cvoo 0 OIWN CJ GA.Gt None 
lllPEUEI OJA; 011.um 4 5 OMAX. I:: CTlPI: - MATElllALS -

llOOO: C 8£TW££H SR~ CJOV£JIHUNG 0 WUA. RG.. OLUl/CUINC. /J't CIU/TRIM C •S$Q 

IUlllN&s.TTP!: ORAOIAI. - CJTMllUST - ~ll Bcccze 
LUI(: OlllMG OIL 011.000 ODIL MIST 011.JNGCA or11~11£ c -

\."·~ 

CMlll - Owocci CDUl'UN6: -
DlllVU MAI.I MTO ST:. 0 PIJWP MFR 0 QRIVEA Mfll 0PUROW£JI 

rACXJNG: CJ Mfll • Tl1'f - CSIZUNCI. Cf AlNO:~ - W£PUTtC None 
'~sW: CJ IUll • "OQ&= Airco CrvogenicsAl"I wss. cao£ VERTICAL 1'\IMP• 
;,;~ CMAlCDOt Labvrinth 

rfT 011 SUMP OEJ'TMQ -
AUXILl.AllY PIPING Ml .. SUIMOGOICI llarD.,., 

Ot.w. "'" rt.u Oct 0 U: 0TUllll6: 0 l'!Pl 
.. - ClllUMllNf: CFUNSm CTMWlm 

CJ TOT AL CDOUN8 WA TEii ~arD. GPY - 0SIGHT f.1 llfn - WI( ll4AIT: CarOt CDQDSID 

O'&eaMG CllOUNli IJUECTION 11£a'U: CJTUTAL Gl'M - CPSJG- lllSS: OIOW\.- CLJJIE~-

,CSUl R.USM l'!Pl ru• - Ou Ou OTUllllG 0,..,, - IA&. LUU cwaru ODIL COllU&I 

OEXTWIAI. SUL A.USM R.UID - CJGPY - crsi;_ R.Q.AT ·~ OU Ou owo ... 
f\Q.AT swntJf 0 QAuxsllAA'I' SW. rwl - Ou 0 S.S. 0 TUllMli 01'!P£ -

().wJ.. SW. OUOICH f\UID - l'llMP TilllUST. ~ cw_ o DaM_ 

TUlllllNE Ol'llVUI 
MOTOR OAIVER .. ;) mil :~550 IRAME 184 T VOLTS/PMA5l/CTtl.fS 46Ql3J6D filone 

Yfll GE or equal SWINGS ball LUBE grease 

""' Icd11cticc INSU1 R fUU LOAO AMI'S i:: a 

DC TEFC TEM1 lllSt C 80 LOCXED lltlTOll .&MI'S 46 .&m01 Wf. flJMP • WE J?O 
OVllS ovss VtllT. TillllJST tu_ LI. StJMa 1 AC'Tilll 1 a MOTOll Ia cl. TUlllllff -
U1ST.AllQAllO110 GDVDINS UMU.U OTMtllWISE 110 tll...---------------------------
=:-ISSU.ED FOR PHASE 0 

tJJ u I I I I I 
r· ·01 

....... •0.1 
'"·I . . 
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Airco Cryoplants 
CENTRIFUGAL PUMP DATA SHEET 

.vPUWU nl: '110PaSAlS 0 PURCKASI 0 AS IUllT 0 

IOTI: 011111C.lTU llfOllMATIOJI TO ll COMl'UTlD 8Y PUROIASU; 

0 IT IWIUfACT\111£~ 

JCUQ .• 251 
0-251-1 Z-51 

ITIM •l.!!5 ·G-: I.\'~·- I A 18 s 2 A 2 B 
PUllQl&SI 0110£1110.-----------­

IEllUISITIOll IQ.-----------------lllQUlllTIO. ___________________ _ 

11.ln 11/26/80 llMSIOll ______ _ 

fDl Bechtel sin · Breckinrjdi'.e Ken!JJcky 
UlllT Air Separation Plant SUVJCI Conden~ate B et11cn Pumps 
llQ. PUMPS 11m__i_.No. MOTOAS R£D11-i-ITEM NO.._____ PllOVl0£D " Pl! mg M fg;t MTD IT_J3.....,11 .... m~p,.....M~·f~gr,.._ ___ _ 

lllQ. TVllllNU lltU'll~ NO.____ l'llCMOED IT MTU IT-----=:....----
PUUP .. ,. A.C. or equal SIZE AND mtMIP YTSG ventT)!tiJTAGIS 6 SEAW.1110---=-----

OP'UIATJNG CONDITIONS. EACH .. UMP PERFORMANCE 

UOUIG ~ater U.S. GPU 11 l'f. NOil ii~D AATED 475 
~ PllESS.. l'Slli 105.3 

.,....--------- PROIOSAl CUllVE NG.. ______ _ 
_____ .....;;;..;;..;;;.;;,;;; ________ JllM 1150 NPSHAIWATERI----

rT. f. 1011 120.5 MAX SUCT. 'llfSS.. '51G MAX. 0 llATED 3"H£; ABS 
SP. &llart' 0.989 Dlff. rllUS.. 'SI 118.5 

_ _.._......,..__ Eff. 8L9% IMPll.lTm 40; 

--=-=:.::..------------ MAX IMPUTED IMI' ______ _ 
VU. PllUS. a l'f. l'Sl.l l.1 DIFf. HE.lO. fT 277 

VIS. a rT. S• 0. 5 5 -t1--Hl'SMAJT 3. 
-----------------iMAX.HUOll.lTEDIMI' ______ _ 

------------------ Mii. CONTINUOUS GPM ______ _ 
e1111111uas. CAusm 1i HYO. HP 33.2 ------ ROTATION IYIEWEO fllOM 1:11.G ENOI 

. CONSTRUCTION I . SHOP' TESTS 

NDmES SIZE UTING flCJNG lOCATION PNON-WIT. P£11f. 0WIT. PDF. 

SUCTION 6 150 FF C::itie 
'-JION·WIT. MTDllO 0WIT. 111'12llO 

llSOIAllGI 6 150 FF Side 
Ulli'Sll lllll'"U 0WIT • ...,. 

CA$1·MOUJIT: 0 ClHTEllUNl CIOOT CBIW:XET C V£11T. ITTP£1 
QSHOP INSP£CTIOI 

• SPUT: 0 AllAl CllAO: TYPE VOLUTE OSGL COil COIFfUSER 
QolSliWIT. l INSP. AfTU TEST 

PllUS: CMAX.AUOW. 200 1SIG 250 .,: 0 HYOllO TUT 300 'SIG 
OOTMEll 

COXNltT: 0 YOO courN CcaGE 

IMl'O.UI OJ.L: 011AT£D CMAX. C11Pt: 
MAT!RIALI 

llOUJCT: 0 IETWUH lllGS CDVERHUJCG 0 WEU. llG. llWl./CUHC. Al' WE/TRIM Cl USQ 

WAINGs.TlPf: 011.lOIAl CTHllUST 

WIE: ClllllG Oil CflOOD COil MiST CntNGEll C111lSSUll£ c Cast Icric· 
QIUIUllG: 0Mf• - CMODEL -

OlllVUI IWf MTD IT:. 0 PUMP MFll Q OlllYlll MFR 0 PUllCHASEll 
PACllll8: C Mfll 1 mr - CSIZLINO. OF 111..:0: - WE1UTl:O -
IUDI. SEM: C Miii l MODO. I:ater All CLASS. CDDl · Later ve,.TICAL .. UMP'• 

CMFllalOE Later 
"1' 011 SUMP Oll'TMQ ~ 

AUXILIA"Y Pl .. ING Mii. SUIMEllGENa lltD11.0 . 
· CO\UMll PIPE: CR.UC&ID CT111PDED Oew."'" ru11 0 CU: 0 U; QTVllHG: OrtPl 

0TIIT&1CDOUNG WAnll llElnl. &PM Q SIGHT F .L llED'D 
UN( SKI.IT: OOl'IN coca.am 

CtACaNG CODUllG llUlCTION llEll'D: CTOTAl GPM OPSIG lltGS: OIOWI.- OUNlSMAFT-

()SUL Nl$H "'" PUii Ou Os.s. QTVllNG 0PIP£ 
11tG.. Lull CwATEll OmL COllWl 

OEXTUNAL SUL 11.USH R.UID CGl'M OPSIG-
no.u & llDD oc..s. ou Ow OllDlll 
FlOAT SWITCH 0 None Q•uxu Lan sw PUN Ou Ou OTVllNli 011P£ 

0AUX. SW QUENCH flUIO 
PUMP TMllUST. ll 0 UP La.t.er C DOW.La.Le r 

TURBINE DRIVER· 
MOTOR DRIVER 

"' 
;)U lll'M 1150 111AMl 3 2 6I E VOlTS/l'ICASl/CTtlll 'loU/3/60 None GE or Egual IWllNGS Ball Grease llFR LUil 

"" Induction IJISU1 .a 1UU LOAD AMI'S 6J 5 
DC TEFC TDUlllSLC ao UICllD llOTOll AMI'S 362 unax wr. PUMP • WI 1200 
0VMS 0VSS VEJIT. TMllUST CU. l1. r.atec SEllYIC( F ACTDll 1.0 MOTOll 620 TUlllllll -
Al"I STAlllOAllO 110 &OV!llNS UNUSS OTHE.llWISE NOTED---------------------------------

1 SS U ED FOR PHASE O· 
I JO& NO. DRAWING HO. REV. 
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4.5 Data Sheets for Compressors and Drivers 

0-251-lZ-3: Main Air Compressor {l5K-ll A, B, C) 

0-251-lZ-9: Expander Generator (l5P-35) 

0-251-lZ-lO: Oxygen Compressor {l5K-50 A, B, C) 

o:..251-lZ-13: Cycle Nitrogen Compressor {l5K-55) 

0-251-lZ-17: Compressor/Expander (15K-77) 

0-251-lZ-37: Argon Compressor (l5K-4l) 

4-65 
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irco c 1 . rvoo ants n-?c;1-17-i 

..-•1.1C ... 1o& 'l'QI g--.. .. 0 •VllCllA&C Q Al8U~T OAT& llSY-• 
"0•-.·· echtel 

"""' 
Ai~ ... ...., __ 'Dl --,+ 

'"• Breckinrid~e 1 (S;~nti.u;:~ ·· ISlllAl.llO. -
SSRVICI_ Mam Air -om~ressors 15-K- n Az:eic .._ •&OUlllCD . J 
__ ,.ACTVllC• Sulzer (or egu I) llOOC&. ARI-80 (gr ggpall OlllVC• - 2-steam t•1r"ninP( A "R) 

llO?t: Q llOOICA't'U •••Olt-'l'tO• TO e& C-1.&'T'&O eY •Vitc:ll...Clt: 0 .... -llU•&C'T'Vll- 1-elect motor (C) 
OPl!R.ltT1NO CDNDITIOlfS 

!AU. DATA.OM ll'UUNIT a.ltlll) 
OTM&• CO-"IOld ..... " •&TCD .. • • 0 

0 oaa IOAllOUD IAr..ul IQ ..... _, Air Air 
0 IH•Cll'Q/SCJP•C.._7-•e _.. Oii'" 

l.d.12 q~c; ic;~ 012n I 
Q 'fl:•llT •&.OW, lllOIW 'Oii'" 11 37:t , , q~c; 

1111&..IT CDMCHT1Dlllo 

o----c·-·· , 4 3 • :. 1"7.1 "I 

Q 't'&llll'UA TUllC f"IPt Q~ Q~ 
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?.R a~ ?.R Q~ 
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Q"""CDUll&c- 103 103 I I 
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0 =-a:s••Ul'"I' 1:~ - 19 ••• 

1.0 , n 

O •- •cau•a ... _. i.auas llllC~ 26.510 ?.R .08? ta '1'11,.i..;n ~ f"-··"'I;~- :±' 4~ 

OPCD••- c;c;n . ;1.i::c;n 

CJ u-r-1'CD ---. -=- , .. .,. ~ •9GVCI ... ater I I 

o ..... ~ .. uoc~ .At Pl' I 
Cl "O'-'""..-C 1-ll:ISllCT "I T.otoP I I I 
0 o..-a~ l9GtlW 

1'J __ ...., .. 1 

Cl .....__llCS c:-c - I 
I 

"ttaaSI c:IMT11a&.. 
ICT1ICIDI o·-....... - TO 

0 •llnolU-1: ....... o-....... 0 """ 
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Air co Cryoplants .0-251-lZ-3 

CENTRIFUGAL. COMPRESSOR OA 1' A SHEET 

a.r.a• ... a.nia I ! J I 
OT"C" co .. 01Tto•• I ...... "". 0 lllCS. ': 

,... 
.. a ........ IUTt:oj .. I c I 0 I -·· 

r-+,I I I I I I .... 0 I rnn I I I I -OllYC&IO I u.aoa I i I I 

IHT'WOG&N IZ-••I I I I 
W.ATC:• VA"'°llt l•-••I I I I 
C:A••OIO ..CNOlllOC I U.OID I I I I I I 
C:A••OJO OIOlllCC !.....a1al I i I I I 
,..,O,.OG&JI 111:JICIC I :w.,a,. I I I I I I 
""'°"oac .. I i.o•• 1 I I I I 
MCTMAlllC 11a.a.o.i1 I I I I I I 
&TM.,\,&HC I Z.L4S:Z I I : I I I I .......... , 11~ .. 1 i I I I I I 
••c11.,u11c 1 •.i.i:in I I I I I I I 
,. .. c.-e.•C 1-1 I I I I I ! 
i • 8UTA•C I sa.1211 I I I I l I I 
•• euTA•C lsa.1.al I I I I I I 
i • -~N'fAllC I n.wa I I I I I I I 
•• •'IM'TAMC I 7%.1A4 l I I 1. I I I 
.. c;c .... c l"\.US I t 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 I I I 
I I I I I : I 

T'OTAI.. lOO I 100 I I I I I 
AVG. lllCL. ~ • ~8.96 es.96 1 I I I I 
1..0C.i.T10"' IOOISI SP'tOJ'tC..l.TIOIOS. 

(j 1•000• U ,.CATO> O u..aCJt 1100" Q Al"'°\.IC.Aa&.& TO '"AC>tllOC: 

Q OllTOOOC Cj "'"•C.ioTta Q l"••Tl.Al..llOU SC& Pt:Cl,.ICATtO• 0-251-lZ-3 
C•GIUOC 0 ..c:.: ........ c 

0 ..,,.N on 
0 ......... x: .. a1..& TO •CIGMa0•..000 

0 &l • .C~IUCAI.. .A•CA Clo.As.I ca,.. _ FI a z.a d S&C Sl"C::l,.IC.A TIOll 

:: WINT'E,.IZATIOM ttCa. _ G TltCIO'W::~:·T•O• •COO. l.C;OUST'tC MOUSIOIOI QYU . 0 '"° 
ssn o .. T... - See 14222-A-=-3 _ 1. Vendor to guote ootion 
0 CL.IV•TION ..12!1... llT. ··••OMCTt:" .1i:.L ...... \Jpnrlnr tr. ~"' ·iC'o ""'~- lo ol ,-1..,t.,, 

V llAHGC O" A10a1C11T -:'&~ Jl"\,JCJ,8L! SJ'!Ol'IC.i. TIOIOS. 

0".,, •uL• •CT •ut.!I Al'I &17 C:SIOTIUllUOAI. Cl:I-"• "°" GC-. •C,.l•C•T S&INICD 

SIT'I: llAT'l:O .,. Air co Crvo12lants 0-251-lZ-3 
•O•~I.-. 

96 78 
................ 110 .............. -JO 

UIOUWAL C:O .. OITtOIO~ Q OllST a ...... a ".UMTllOGo 

(; OTMCA O .... ,.,, ... c:Tu,.u-s .l'T'D. 

Coal Proc~~~ill"' EaciJitv Q ~>tC•S 
coaI Dust 

.,. 

S>tl1",.t:MT1 

O oo .. cnc U llUl'CU C l~"T •OJllOIO "c=o. 

Q OUTOOO" STO,.AGI: OVC" J MOwnca 

llt.oi...a1:s. 
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Air co Cryoplants 0~251-1~-3 

C!MTRIFUGA.l. COMPRESSOR DA.TA SMET 
CZlllft'11UCT10• 11•.t.TU•SS · 

Cl~ Cl aa.uttNG MOUSING =NST11uc:no ... 

.-..cDllT. ,..._.,_ - ~ ~•-T&. ••no--.i Separate Pt.W 
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srn: n.w~ • , ____ !l ... 1,..il_ su11.:ia 

14.5 l"Sl.AllN. .cc; 
-1 Q ..,,"'1'D 

Tl"PI: 0 YP'nC..U. 0 MOAIZCrcT-'L. C "a. ~..U:C _jL 
c:A,SINC Sl'UT 0 HQAIZOKT-'L. · 0 11UnCM. · 
AOTO• c scua c llUILT UP 
r.:n'.ATION IFAOW GOY vcm 0 Of 0 c:w ··Later 

WAZ- n .. srm ._ 

~°" TTP'£ 
0 M£0t 0 M,.,,R 0 OU. UL.6., MO- cr~~=CtroniC 
c:i:1vERNo• .. ire: Ga cer .. ocm TE> 

NO. AllfO VAl.VES-n?'!: UP'T 0 ~ 0 aM 
MAftO V.ALYC: 0 .. IN. sn:,t..W ,_,.ES:. 0 &CCNDUT 

0 Al• M£A0 l'OR l"STRU .. un' t:OHT'JtQI. 0 JACXSCICW. • 
llAHc:E....- •- c _ "5o!C: ____,,_ a ~ 
MAftO SPUD ~G&JI: ·-- ... g MUI. 
~AAAn: TRI.. TMalCTTU VAi.~ 0 ,,TD 0 Mll:CH 

o ..:won: TJ11,. O ACTU-"no11 

SgJl:tNS:S T"l . P0 d L u.ot.AL ~ i tin~ a .,11c... _..-.a ... t_e..,r __ SQ 1.__ 

n.i•uST TTlll"!; Kmg::_ourv .AA£A water SQ ~­
WAz.•TMAUS'r t.OAQ ~ i..a 

. T'4AUST C.ArACITT bater u. 

T.t.Q40M~ 0 ~Sil. •ICCI 0 £1.C:nllC: 0 ~ 
0 NO. SPQ:D INQlc:ATI)lt •.ta"O!.r..~---..----

LDC:ATIOMS 1.ioca1. 1,_,un trot Room 
0 T.&C>fOMr:TVl ...... 0-1~ or edUi:u MCCIC. .i...a1.t::l 
0 SDCTIN[L WAANIMC: YAl.'11: srr ct .1..ater l'SIQ 

0 11.AS~-ri: ST ---------------- 0 UNCl&;R ·ruaa1NC OMI..,. 
0 Uf'O(A TUA9Ht£ "'"0 C:.U 
o UNDttJt TUAa1NE NCD ORIVUI .ZCUt-OIT M f 
c sci.uu.ra eT .!}!rotne t gr. 

"Q.&lta sz.&&.ua: sTSn.U 
0 STUM CJa:cr=Jt •EO""" l'SIC • nT 
0 ~a QNDtltSl:ll ... ~ 0 V.\ClUW arm::z: -
o TU&.& -:- n:w. -,.- crnca 

TU8£ Qa IN..~ MAT\.-----

~c:AL .usu Q.ASS - .. c:o ... ·------ -Ort---

Non Hazardous General Purpose 

~I I .,._ - - - - .n I I I , . 
61 I '-i I I I I 
61 I ~- I I I I I 

... I OA11 I I CN& I I OlJW:.. I bl~• I 
....,, 

I ..,_.. 
1U..., r•a• I " 

~ I 11;..,NI(# I I ''"c:• 
:•i.c;J• I 

I 
' 

I '=·-
I ~&.&•••2 •• I zr:. 
; 

I 
• SPECIAL PIJR?OSE STEAl1 

•wR61NE CATA SHEET 
j ·JS-

I 

S/.1EET ~ OF= 3'] 



Airc:o Cryoplants 0-251-lZ-3 

SPECAJ.-PURPOSc STEAM- TtlltSINE CATA SHEET IC011!'dl 

INLZT 
CIMAUST 
IXTR..O.CTIOH 
.Acwrs.src,. 

0 1 I I 
'!ti I 

I I 

-1- I - I -

- . WDc:xn& ,utp ~IWOl:;iQNS . 
NET' WT . LOU 00Q LA SHl"'rcC WT l 10 P.QQ U1 

· .. MAX. CIECTION WT_ U1 .U,:.. ~-WT ;:J(!_~~BJus· 
.An"ROX.. n.co,q ~~ UHcmt __ :..Ji. iU.;1.;) _ __,TTT'::":'r"----

WIDTM .I. .L 0 . HDc:Hl' __ 2 ... u .. v .. ·_· ----

C roT'El'ln.u.. .u.x.. 1un11u: SHI' -----------
0 WA.L Sll:.&W 1')4RU IN&..£7 V.Al.VE •/HR 
::J WA.L A1.J..OWA8U: c:>.SlrcC l'llC.S. ON CU<AUST UCC1-.--J'S1C 

TUA•INf: a.&A""1.AU 
:J >UC:H-""'t:S.S.. C:.UIHI; ~ Q STr:,\W OtCST cs 

- CJ CtlUUST ~rec: St~ a 01.Al'MltAC:MS CB-·YI 
:J NOZZl.LS _ 1\·~ 0 HOZ::U: illHC: - .. ',..'-----
0 avoa • .vi ? 1 \' a s>111ouos 

.: :J WHEn,. . ' :J C:.OV VA&.vt: TlllW _,...,-,..,:,.__ 

CJ SHAFT 

;J S>IAFT WA ~IAI. UHOER .u:A&.$ --------.......,-="_::-­
U Al'l"U £1) ST SP9IA TlNi::..:.:_ 0 l'\J. T1 Ne;. 

wai: QI&. 
Q SZ:PAIU'?l: Q COWWC)M 
0 WITH ORIV!:R 0 WITH OAIV'tl't UNIT 
Q MAIN Cl&. l'YM,., 0 ~IT OAIVtl't Q s.ti'AIUTtl.T ORIVUf 
0 S.S 01&. OAAIN Hc.ulltJt 
0 S.S 01&. SlJ""'LT H~Clt 

:i 011. Vl=l'TI'.--- :u.s c 100 '--- S1.1S ~ na ' 
C ~ l"t.llWl.:s3l11U: 01&. V1:so:l.slTT ~ ST.AllTUI' •• S 

117&> 0 l'Tl"!: Later 

Q Sl'AC:U 11.f!Ti) 
o c:oul'\Jrcc: roriH1SH1:.t1 rr Cornorpc:c:ar \1fqr 

TURSIN£ S>CAfT Q T-"Q Q c:T\.IHORtc.&1. 
OAIVV. SMAl'T Q T.Al'Vt Q c:T\.INORICM,. 
C:.OUl"U,.C: c:u.r.iro O wnw STD o an<or 

(1) Quote option for performance test 

TCRSICN.U.. ANQ U.TVUL. CUTlCIJ.. Sl'Lm AH.U.TS:S 

ST ----------------------------

S><CI" ~ llf:QUIRC' 
S><CI' IPISl'Ec:TICN 
H"l"CIROSTATIC: 
Wt:O<ANICAI. RUN 
Ill.IN SPAR!: ROTOR 
l't:Rl"OAM.u<c:.E n::sT 
AUXIUART EQUIPWl:HT Tat' 
CISMAHTI.L·ilus.30-B&.T 

(I) G]ote oouona1 
1-. VTrR 

c::t.Ut None 
0 SP1:Cl.Al.-<'\JRPOS£ !:UR UQ"'O 

0 
0 
0 
0 
0 
0 
0 
·o 
0 

Wl'TM.a.:sZD 

0 
0 
0. (1)' 
0 
0 
0 
0 
0 
0 

0 C::t.AJI 11.JRJ'flS>IElJ ST-------------------
C:CNTROL l'AICD. 

1\JA,.IS>l(.l) 11"1' 0 VU<OO<t 0 OTkCtS 
wouH1'1rcC: 0 OH TURBIN.I!: 0 r-lf:l!: STANOLHQ 017 GROUl'CQ 

.u...ut W C:Ol'C'T .ACT'S SHAU. 
'::> Or.;N TO SOUNO AL.VIM 0 0..0$£ TO SCI.IMO .U...UW 
~UTOQWN COl'C'TACr.I: SHAU. 
0 OP'Of TO ~UT ~ 0 O..OSE. TO SHllT OIO.~ 

C:CHT7101. C'JA ROiT !.f.Q_ '<Qt.TS _i l'MASJ: _:l!J Hem% 

S"MT"C>4 occ::i . .osuu o ~ ""'°°" O WV.Tl4tll"OO' 0--

'ISSUED FOR PHASE 0 



Airco Cryoplants 0-251-lZ-3 

SPECAl·PUiPOSE STE.AM TUR.SINE DAT.A SHEET IC:Onl'd1 

0 STANOllT war OIL PUN .. OPCRATVCI; 
0 LCIW OIL Pll~URE 1£.ICM U:VW 

....,. ... 
a 
Q 

0 Ovt:RSPD:O TRI" OPt:RAnON 
0 MICH TURlllNE cr;TaAc:nON ""CS.SURI: 
0 MICH DMAUST l'R~IU: 
0 MICH OIL FILT'EJt Al' 
0 NICM ANO LOW on. •coYO•• u:vu. 
0 Mlc:M OIL CCOLO OUTU:r Tl:MPDIATURI: 
0 Cl:CES:ivt:. Y111AAnON IN TURBIN£ 
0 ~C A.zJA'- O~OCT 01" TURlllNI: 

0-----------------~----­
o--~------------------~ 
0----------------------~ 
w1111AnC11 ocncraaa 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SMttT'· 
OOWN 

0 

• 0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 

tJ TTl'E ~ woo~ c .. ,... peoc!y \'!Pyaaa 01 eg1~r:,1;:a""t _____ _ 
0 NC. _L AT' EloOt SMA'1' au.ai,..c: TOtM. NO. ._i__ 
0 NG. 0, VIBRATION MONITClllS _____ ,;;:'-l'------
0 AURM ':> »<UTOOWN 
0 TIWC 0~1' J=- UC c woN1ma L.Oc:AnoN Comoressor Panel 
:J WONITOR UCa.o:WRE ""':'-------------

AZIAL MOYEM.tNT OrT'Ec:TO• 
:-i ,..,PC y 1sotacement 
:::J .. ,... ce11LIV m::Va.Ua ot easa:t 
0 NQ. AEOUIRC 
0 NQ. O' VISRAn":O:".'N'.""".'M'.":0'.'"N'"'.l~TO-R.s-------1-----
C AUAM C ~llTI)OWN 
0 TIME OICUT ..:.!. si:c . = uoNrro• 1.0c..ng.. Comoressor Panel· 
::J UQNtTOlt DCQ.CSURE ____ ;... ________ _ 

_______________ ...;..... ______ __J 

0 Y!NOOW"S ll£Vl~"' ANO c:ouworr 

ON l'IJllO<AS:EirS """""C: .alCO 
"'UND.ATIOl'I QllAWINQ AAE llEQUUIC 

... ~__,. ,.~ 
0 STUM INL£T' ,..n,sua£ ~ 
0 ClHAUST STL\M l'RUSU~ ~ 
0 STUW CHCST PWCS.SUR£ c;.t.cz: 
O nasr.S:.AcZ: l'llit=JU: ~ 
0 crnlAC':1CN ,..ESSURE c:.&Q: 

0 STE.\W · SE.\L PRESSURE ~ 
0 UISE 011. l'RUSURE ~ 
0 CCNTllOL OIL Pfl~URE c:.w::i: 
0 SPO:CI INOlc:AfOR 
0 ~ FtlR CIRIYllt EQUIPMOCT' 
0 ~W MOWt.£1t 
0 AlfNUNCATCa 

0 

0------------------0------------

ISSUED.FOR PHASE 0 

SHEer.JO· oF= .37 

. 



Airco Oyoplants 0-251-lZ-3 i 

SPEC"1.-1U2J'OSE STEAM TUlBINE DATA SHEET 

W!E OIL SYSTEM 

Utl'OAWATIOll &T r\JAQU.SU 1Uo1Cun.c:ruu:w Ta CCWM..rTI: 

STSTI:M use .. 0 .. ,... .sn:a 0 O'™VI CAl'AQ'TY ~Q l'SIC: ~ TURllUU: 
STSTI:N CCM WON wrr>f 0 OAIYVt CQUI ... 1"\.US ~o l"SU: 1'0A 0 RrYVC %QUJ ... 
STSTOI SUf'l"t .. U:o 8T 0 'rtMOOll 0 l'\IAO<&S-0 AUTl> ,..csuau: 
AP9'1.JCA81..C .,.,., STU TUABllCl!:-~C:. ~-MlC. 0A1vtl' cou1 ... _ n1G 
MOUICTlrtG ..ul~C:(MVtT: 0 C:OH501.C 0 0::1..0HT 0 8ASLl'l..4T£ 

ruwl"S 
f'UMrs OISO<ACZ: ~E Oirrta 

HOAIZCHTIJ.. QM -~ MAtl.ll'""- ... ,. 
TTrt: CIAIYO QA Y UITIC.A&. MAIN ...... ST.u<OBY 

ST.u<O&Y llQJCT YAI. vt: SJ:r. l"SIC: ...,, .. "~ 
ST.AtlOllY l'\IM,. CC,.TAOI. Atu;T 0 MA,.UAL. 0 .A41TC. 
ST.AHOSY ..u ..... 0 l\.IU. r;,.,.AQTT 0 MIN. CAPACITY 

AC.Sc;IYOlll W0Al'1,.C: r;,.,.AQTY ~ - MIHU'TU llOEHTIOH ~nu.a 

ACCRYOIA 0 a.uuv.n: 0 SCPAAAn: HO.TD 
MATE:ll&M. IHTI:lllOll C:l.A TIHC: '""" ~ 
HU.TER RCQ"O 0 El.a:TAIC 0 STE.UI l.EYC. Al.ARM 
0 011. l'\IAll'IER CC,.HECTIO,.S RCQ'"O .· .... TTP'!!: 
L..t'tt'.1. AIJ.J'... llCQ"t:I 

0 I.OW U:VU. 0 Hlc:M L..rtl1 '11.TDIS WATIJf!Al. --- MAJC. Or!R 1"'11~ -J"SlC 
4" C7.Utt ~ 4" CO&.J.Al'"U: 1"$1 

nr..TUS 0 51HC:U: 0 CIUIJ.. l~N --o coat ST.Aw,. 11<.0"0 
COOl..OtS 

Wl'R.. TT!"!: 
ST.AINU::SS AUXll..LA.RT "'"'"c: RCQ"tl 0 OUT'T 8T'U/><JI. SU.RI'~ •ft n 

0 C:0Ml"'l..£Tl: STSTElol 0 OOWNSTAU.M nr..n:11s S><CU. oc ..... n.n:xHES" ,, 
0 Oll.AIN UNCS WAL Ol"(llATitfC: l"'JfC:S ~· 

C ruses: cc LK... l..CXCT>4 awe 
we E OIL S"l"S'n:M ICC. 

0 MAX- MEOUNICAL. STJIENC'nf ICIL SJCC - .l'SlC 
0 .. ,.~ s.wcu. Q<...,,HC.S 

COYER TUBt:S TUlltSHT-
WATU TCM" OUT .... n.cw ~ 

alOl..OIS .. 0 SINC:t..C 0 OU.AL 0 TEWA""::- 0 TE.WA ...... 
0 COCC STAMI' RCQ"tl 1'0UL FAC:Oft 

AQ:UMUl.ATOlt ... ,,. ~ 
Aa:UMUL.ATOA RtO'"O ons 0 HO c;.I'. o coot ST .... ,. 11co·o 

SW11'04 y IJ.. vt: 0 ONE ro.i nr..T"Ot ANO alOu:it 
SWITCH VAL.Yr. 

M'11 T"n'!: 
0 01'£ FOR l'ILTUt. OHt rcJA C:Cu:it W.Ar&.. 

""'' ....... -.., 
M.AAWS AltO SMl/n)QWMS c::u.a1 n Cl' 

Mnl TT7'f: 
W nt Sl<AU, 1\J A 1'1S>f COICTACT: rcJR: WAT'L nu;l.ATIOM WUllUW 

~ .. SHUTCOW1'1 
UJ8C OIL l"ICS:SUJU: 0 0 Atl.JO' VIJ..YC 
I.CW 011. \.£Ytl. 0 0 .. ,,. weria.·.-· 

"""T°I. 

WElc:MTS ANO QIWOCS-1°"3 fl' 1.1.111£ ST:s"Tt» 
HCT WT 
WA:&. ..... IKTV<-U'<C::Z: WT 
1\.0011 $1'AC%: L yt H 

Turbine Lubrication Furnished From Compressor Lube System 

ISSUED FOR PHASE·O 
Si+~r J l' oF 37. 



/bJRCO AlRCO CRYOPLANTS I "NO. 0-251-lz.:.9 
PROCESS 

ISSUED FOR PHAS :: ()ECIFICATION REV., . t I 
EXPANDERS 

EQOIPME?ZT TITL.P! Exoander Genera to&? J:TEM N0.15·?·35 

CtrSTOMEll Bechtel JOB HO. 251 

LOCA'l'J:OJI Breckinridge I~~.ntuclcy DATZ 10/9/8_0 

QtJAN'l'I'n' c: ~ .,;(6) BT A. E APP'D BY 

OPEltATING CONDJ:TJ:OHS 

G~S HA:iDU::D Nitroiren 
.. 

NORMAL !"LOW RATZ 17,774 SC1"M* 
NOR.MAL !"LOW RATZ .1.2·2~ LB/mt 

OESJ:GB !"LOW RATZ 19.500 SCF!!* 

DE:SJ:Gll FLOW RATE 84 780. LB/Rll 

l:NL.E;.T 'l'l:MPERA 'l'tJRZ -1500 ..F 

INLET PRESSUll 91 PSll 

OtJTI.l:T TZHPE RA Tt1Rl!! VendOl" to s~cify •P 
OtJ'l'LE'l' PRESSURE 17·.a· PSll 

MOLECtJLAlt WEIGH'!' @ INLET 28 

CALCULATED TREO. WORX AT CONSTAH'l' •s• ~'f"tT'I 

EXPANDER EFFICIENCY 

ACT'C'AL WORX (Tl!!:O. WO.RX x !:~!'.) 2L807~ BW11/t 
... • ·~ + + 

BHP AT NORMAL FLOW RA'l'l: (NOT INCL. SBA FT LOSSES, 662 BBl' 

BHP AT DESIGN FLOW RA'l'Z (NOT J:NCL. SHAFT LOSSES} "/2S "",. 

MISC. INP'ORMA'l'ION 

Exoander to be couoled to a irenerator FvnAnnPf' "tn· t-.o· 

Airco Crvoirenics or eaual. 

•MEASURED AT 14.7 PSIA " 70.0 1" 

'ltlUTTtll IY DA1't .a.rr•OY(D ur~r ao 12. o,.ll 
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SHUTDOWN @ @ - - - -- - ___ SAH _ _ £ I 
35-2 - - - -:i5·2 

~I 

SET Al 

~SIG 

? 
::::] 

U) ----l_(Pl\ 
~ ~-
"' 

35-1/ 

I\~ 

0 
(} 

z 
1.1 0 
~ u 

LY. 
n: ? 
>( .... , .. 

CONTROL SIG \JAL 811 
FROM Al RCO ~ ".l I 

~I 
lf) r-1iA"~N7_-:.,~::-,A:-=S---....:...J• JOL t----"'- '-- "' TO ""1'M05, 

I 

~~ 0 ~ 
INSTRUMfNT -r & ~ 
-/j- V.A.LVE ~ ~ 

r-1 

~ 
~ 

-j 

-I 
r 
m 

~ 
~ w 
1-1 z 
111 

tt1 
ij 
:r' z 

I 

... 

-CJ) ~ (/) 
12 c 

m t""'I 
~ 
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0 
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Ai,. .... ~M1nnlantc - - -•o 251 lZ 10 
.-9',C .... a.& ,.. o-.-... .. Q•VllCllM& Q .aa•u•T DATS llSY .... .._ 

~ec"iffl umft'. • a1r ;:,eoarauon !"lam 

"" 
- rec· nr1ag:e. Kentuclcy ........... -

aa-c1_ :Oxvgen Comeressors. 1s-ic;.-So Az'ez'- -•&OUMCD J 

_..,.,AC'l"VllC• Sul:zet !2t ~s;u.1w --" Rz; or egual -ND 
. .,_.,tca<1m ,,,,.ri;ni:a (A ~\ _ _, 

0 •llOCA"'U .... --... -· ,. ••• C-\otl'aa ••. •UllC• ...... c .. --.. ~UllU 1-electric mo tot (C) 
.. ~•.ATDIG COMDITIOMS 

f~ DATA• lllU UMT 114'88 
DT•a•~IDlll 

~ ....... .. • c 0 

I 

0 IM .. MNWWW MWWWW !i"'~ l .v-~ 

0 ._... ........ , -· .... ..., 26.47:t. 27 470 

0 ... .w ~. ·-...,., ....... 2192 2318 
.....-r CDllOITlllllQ, o....._.,_ 19.8. I 19.8 I 

o,...... .. n. • ...., 84 84 I I 
0 "a.&TNS lllllllllft"I' SI 0 0 

o~--llT ... ,., nA ,., n4 

Qi:;.,c.-,J-•a...i l A . , .4 I 

cc-· ·-~·~.,- ...... , n , n I 
0 1-.&'T' ,,_......res....,., ?n i'7i:; ... 21 280 

IUQIMA CDRGITIDIGo o....._.,_ Qi:;n Qi:;n I 

QTs-aaTtma'""' <:in'> 'ln'> I 
c:JC:-'C:·••- .... 1.4 , .4 

. ' 
Q c:a.-..aa..l1.ll"P IZp a. ••.el , n , n I I .. 

. 0 •- "aDll..a ~,,_...RIC~ lU,~~O ,, .715 ta I ,. ~~ rn .. nliftn' 

Qanam .. Q~An Q~An I 
c:J q'l'mATQ .._ .. ~ , .. ,. ..... ......,., T .J'ltPf' I I .. 
Qll&-- ....... ,.,.., T .ati:o" I 

Q "°"' .,,..--= ---=·_,. ISi 
T .At Pf' I I 

o.-...... ftlmt' 11J ......... 1 I I 
c:J ...... • llCS c:umwc ... T .atca .. I ' I I 

111-=aa. cawnaa.. .. 

Bv-oass Af tercooler .. Suction ...,.... 0..,,. ........ ,.. 
0 ... ""'.. • ·--- 0 ..... 0...,. 

co IUC"na•~ -- ~ 

A.BC~.,..,..~.,,...-.. -· ~ 

o~ - . -... ~ 0 ....-a 
o..-.: - ----· 

0 ·~ .... ~---T'C CDllW'W& --· ..... -· ..... 
G'PllD 

·-

~ 
- ·-··. 

- . - - - - --· ---
·-· 

- --

/"- I I I I 
/'... I I I I 
/'... I I I .. ..... ··---· I • I ... , -:,~I ... . _, -·- PU ..... .. • 

, __ 
IOU' I t - --Iii! ........ I ... 

c:::emuFUCAL. COMPRESSOR DAT,\ SHEET 

t DS• 

ISSUED FOR· PHASE 0 



C!NTRlFUGAl.. COMPRESSOR 0.A. T .A. SHE:T o-Z.S/- l~-10 

<l.U ........ " .. 

'"°"•~I uno: CITMC" C:Cl"OITICMa I 
0 .. 01.-: ,- ...... ,. .. 

- .. • c I Cl I 
I -· I I I I I ..... lz~ I I I I I 

CIJIYCCll 1u.ooo 99.5 i I I I 

llllT1110G&N ll&.4••1 I I I 
•ATC• v•.-o• 11&.41•1 I I I 
C:.a11ao11 OIOllOJllCIC I za.oua I I I I 
C:All•C" CllCllLCIC 1-...A•a I I I I I I 
MTO•aGCJt SUVICC I u.o.,. I I I I I 
"TOllOGC• I UH I I I I I 
•CTM&MC 1•-at I I I I 
&TMTl.&llC ll&.CIS:Zf : I I I 
&T'MA"C f lCl.Q .. , I I I I 
.... CllTU1'C fU.OTlf I I I I I I 
""Oll••C 

,...._._, 
I I I I I ! 

•• auTA•C lu.1:1111 I I I 1 I I 
•• eUTA•I& ls-.u11 I I I I 
1 •-~MT AMC I n.i.a• I I I I I I I 
•• "CMTAMC ln..• ... t I ! I. I I I 
.. cx .... c,.1.us I I ..L I I I I I I 

<1 ra"n · no DAAI , n e. 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 I I I I ' 

'r'O,.AJ,. I 1100.0 I I I I 
4VC:. MO&. • ..-f. I 32.ndl I I I 
1.0CJo, T1QMI MOUi S .. l!Cl,ICJ.flOMS. 

0 ... 00011 0 ...... T"CI> o·u---· Q .. ,.,.\,JC.Aa&.C TO •ACMl"C. 

QoUTC- Q "'""C.4"1G Q "A"Tl.4&. JIOU sec s11cc1,,IC.4T•o" 0-251-1Z-10 
Qo•ao& 0 ..C:Z::Z:.A•••& o Fire Wall Enclgst re ....... ..: .. •&.& 1'0 •cso ... a .... ooa 
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NO. AUTO YAL.Yl1.-""" U,,. CJ CAM iJ IAA 
HANO YALYQ: 0 MIN. STVIM PttESS,. 0 !CONOllY 

0 Allll HCAO l'OA INST'AUMCNT C0"'1JIQL 0 JACXSCllEW • 
INL£1' STEAM 900. NOii..._ 

M.A4 INmAL 
l"'SIQ __ 1 ... s ... o _. ll'TT llAN~ - 0 -=- PSlG ~ 41 -:;..JSIG ... 

HANO srt:ED CH-GZA: II~ M*" - WIN. 

~AAAtt """" TMROTTU v.iu.vit: 0 HYO 0 MCCN MIN. INITIM. 

CDfAUST STCAM -13 NORMAi,. 

MAX. .. .,... 
0 ClTllACTION 0 AOMISSION 

0 CQNTWOU-m 
n.ow .... , ... 

NOllMA&. 
MIN. 
M,fJL 

P'SIC: 
_ ... 11 ..... s __ . ll'TT 

0 NONIKTUlllN VM.Ylt 
0 UNCONTllOU.0 

P'SIG • l'TT 

1'!11,0llMA"'CI; c:tJ~ NO. ---------~1 .. ~~11!4~-­
MAX. THllOT':L£ '1.0W. Ul/HA --------•""•­
M,fJL J\,OW TO CONOOtSCll. Ul/Mlt G IN.. HG----.· ..;;,;;;,;,___ 

DUTT 0 CONT 0 INTEAMIT 0 STANDeT Mlll/1'W 

A-OJI STUM AATlt ocs111m L.8/'IHP'/Mlll 
STU.M ccsi·_ 1/WUS ,. .... OUT l'CJl•t:in ·- ,_ TEl!M 

1.0CATIDlt 

0 INOOClll 0 HUTU! 0 UNCClll lllOO' 
0 CUTDOOll 0 UNHIATEO 0 l'AATIAL SIOU 
0 GltAOE 0 MCZ,U.INIE 

SIT! tUVATION ------ "" INt l"SIAllN. MG sm TEMP' • , SUMMCll WINTElt 

C WINTERIZATION REQ"t> 0 TROPICAUZATION REQ-0 
UNUSUAL CONOmONS 0 OUST 0 1VMES .Q.. OTMD 
COOUNC: WAnlt SU~T TUIP'.B.i• '· l"ltCSS. ~IC:. 6P'-iL) 

~I I 
L\..1 ! 
.6.1 I 

... I Hft I lll'fl-

1C.t.U I OllaJllO 

OIUGllll 

0 lllMOTE T>tlP' 0 ACTUATION 

SQ IN. 
SQ .... 

P'ACXINQ °"" . 
1NTPSTAG1: Q.,,\Np sv.u Labyrmth 
Dt~D sQULBDyrrn""t,,;b;;;.;;;; ............ 0.--P'O---l-OI _____ _ 

c INSUU.TIOfl O''JAg£T' au.n. 

TAC>IOMCT'Elt 0 Yl81t. llla:D 0 ~C 0 ~IO 
0 NO. Sl'ftD lflOICA~lll ,.If~" . 

l.OCATIONS LOCa CO QQJil... 
0 TAQtouETER .. ,.A oa -r<:Uab: tater 
o sENnNn ¥1A111N1NG vALvc ur • Later l'SIG 

0 IASEJO\.AT1: 11Y --------------0· UNOER 1\111191ME OHLT 
0 UNOElll 1\IA81.N£ ANO CtMt 

g i:::::u.~·~".," ~~ci·nrQ'ffll'!r!r 
GI.AND SUUNG S~ll 

0 S'n:AM LICCTOlll 111&0"" "'"' • ll'TT 
0 Cl.ANO CONOU.Ult IU.CMI 0 VACUUM a&VlCE -
0 TUIA "1:'° TIMA ...- OTMllt 1\IU 00 IN. J1WG..- MAT\. ____ _ 

IUC'nllCAL A.JIU Cl.ASS 

Non Hazardous 
c• Dlll!-----

G ener al Purpose 

I I I I I I 
I I I I I 
I I I I I I 
! " I CM&. I ~~.=· I DIC I I 

_, 
I UUll 

jou- I .:Ml(1 
01a1 I I 
J08-

-
I 

I SPECIAL PIJRPOSE ST!AA OllA•l•CI- I •n. 
TIJR31NE CATA SHE.ET 
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Airco Cryoplants 0-251-lZ-10 

SPECJAL-PURPOSE STUM TIJRSINE CATA SHEET !Cont'dJ 

-

CONNCCTIONS .vPUc.un.& SPU:1'1CAT10MS 

USASI AP1 112 srt:C!Al.-~lll'Os& STUM TUAlllNC 
SI%! RATING ll'AONC POSmON Q-25!-!Z-I!! IHI.ET n ~1fco ~ r:Zogigo t§ 

ElCMAUST 50 
£XTRM:TION 
AO MISSION - - - -
AU.OW.tau: P'l"'NG '0AC%5 ANO MOMENTS 

TOASIOICAI. AHO 1.ATIERAL. CRmC.U. Sl'«ED AftALl'SIS 
a·1 = ·~·"" 

..... '" ... t;llON 
M M' r\Jl<'-4 MOM 1 ·-"- MOMT 

WITNUSID FT-1.8 1.8 FT·l..8 ~ FT·l..8 SHOI" TESTS IUQUlllCD ---- -PAA.Au.El. SHOI" INSP£CTION 
TO SHAFT - HTtlAOSTAnC: 0 0 
Vl!:ATICAL - - MECHANICAL RUN 0 0 
HORI%. 90 • · RUN' SPARI! ROTOR 0 0 (t) nl'RlRMAHc:& TiS'r 0 0 
WCGHTS ~ -SIONS 45.000 AUXIU.Aln' EQUll"MUfT n::sT 0 0 ~ HCT WT . 1 L..a SHl-PCG YIT I.II 
MAX. tR!CTION WTldil.fil' 1.11 ~ frtH"· wr 12, U u u OISMAHTU:·Al!ASS~llLY 0 0 

I.II 0 0 
. A-OX.. '1.COAl DPQt~E: l.UCCOTH if • 0 0 WtOTH Hl!:ICMT . Sil . 0 0 
~ 

Ci l'OTIEHT1AL MA.I. 1UT\IU SHI" Ca:All 
0 MAX. STE.OM THAU IPCLO', VALV£ "JHR 0 S~OAL..-UAPOSI!: CV.A Rl!:Q"O Com or. ~ MAX, AU.OW.ABU CASIPCG PRESS. OH Elt)tAUST EN~G Q CLUI l'UAHISH(D BT Mf!Zr. 

TURBINE """TVl\ALS 1 1 CtlN"nlOL P'Aftl!I. . 0 .. ,c,..'""us. CAsircc:. Stee 0 ~ .. CH~ Stee '\IRNIS><IED BT Q Vl!:NOOll 0 OTHDIS a a><AuST c:Wl"c ;:,tee!" a 01APHRACws R-Motv-B MOUHTIPCG Q OH T\IRlllHI!: Q r.ll!E STAHOIHG O" CROUNO a NOZ%1.£.S mfr iYfOlV13 CJ NOZ:U: RIHGS " 

'~ iJ BLAOES CJ SHAOUOS = WHEn. ::J CCV VALVI!: TRiii $$ ALARM CONTACTS SHAU. 

.. ; iJ SHA,.,. 0 Ol"Of TO SOUHO ALARM 0 CUISI!: TO SCUNO """"W 
::: SHA,.,. WAT'!;.AIAL UNOER SEALS CR-Mqly-B SHUTDOWM CtlHTACTS SHAU. 
i: A~E.O ST s-AT1Hc:..=... ~ 1"1.ATING 0 01"!11 TO SHUT UOT2 Q a.or: TO SHUT ~ 

CtlNT'ROL CURA!NT __Q_ VOLTS - PM.AU HCATZ 

1.Ull( OIL 
swrTOt ENO.OSllAE 0 r:Jal P'R0?1' Q WQTHDl'°"OOI' 0-

Q SEPARATI!: Q CtlMMON 
0 WITH OAIVER Q WITH OAIYOI UNIT 
Q MAIN OIL P<JM,., 0 SMAl"T DRIVEN Q SUAAATEl.Y QAIVIDt 
0 SS OIL CRAIN H£A0£1t 
Q SS 011. SU~Y H£A0Elt 
0 OIL VISCOSITY- SUS 0 100 '-SUS 4 %10 , 
0 WAX.. P!:RMISSlllU OIL V1SCQSITY 0 'ST AATUI' SUS 

COUP\JNG 
Ijatec Q MOUNT 'Ir CtlU"'f'n 117•1 0 TYP!: 

MFR a er 
Q 5'AC:t.R RtQ•o Compr. Mfgr. Q COUP\JNC FURNISHED ST 

TUA81N£ S><Af'T Q TAPE.A Q CT\.IHDAICM. 
OAIVIEN SHAf'T Q TAPE.A Q CTUNOAICM. 
CtlUP\JHG CUAllO OMA STD Q OTHO 

(1) Quote option for performance test. 

.. 
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Airco Cryoplants 0-251-lZ-10 

SPECAJ.-PURPOSE STEAM TURBINE DATA SHEET IC:.Ont'cU 

llllsnlUMCld' l'..U. 
Al.MIMS .uao IMUTDOWflS 

SMUT· o STUM 1NL.£T ""cssuu ~ _.. .. QOWN 

0 STAN081' LU8£ on. ~ .... Ol'!llAT1NG 0 0 
0 EXHAUST STVoM l'ltUSUlll: c:AGI: 

0 LOW OIL l'lt£ssi.IA£ (£.\CM UYW Q Qll 
0 STUM CHl!:Sf l'ltDSUAE GAG& 

0 OYERSl'UD TAii" Ol"ttAATION 0 0 0 '111S1'·S1'ACI!: ""£SSUAE <:AGE 

0 HICH TUA81NC EX'TIIACTtON ""USUllE 0 0 0 aTllACT'ION ""CSSUAE ~I: 

0 141CH DHAUS1' PttltDUAE 0 0 
0 STPM SZAL Jl'Al!:SSUAE c:AG& 

0 HIGH OIL '1LTER Al' 0 c . 0 wee OIL ,..USUAi!: ~I: 

0 141GH ANO LOW OIL AUDIYQlll U:VC. 0 0 
0 CONTROi. 011. l'tl!:SSUAC ~ 

0 HIGH OIL COOLEll OUTL£'1' TV•llll'!AATUR£ 0 0 
0 SP!%D INOICATOA 

0 QCCE!SSIYE VISRATION IN TURlllN£. 0 0 
0 ~ FOii DRIVOt EQUl-arT' 

0 aassl"E AXIAi. OISP\.AaMUfT 01' TURlllN£ 0 0 
0 M.AllM HOWi.ER 

0 0 0 
0 ANNUNCATOll 

0 0 0 0 

0 0 0 0 
0 

vtaRAn°!)~W8~ . . o TYP< ent c Moo·· 
sarae 

o .. "' ~-N cc eQ11a I 
~ NO. - AT EilQt SHAll'T SUAIN~ TOTAL NO. ;\ • 
0 NO. O" VllUIATION MONITOR$ 
0 ALARM ~SMUTOOWN 
0 TIM£ OD.AT SECc 
0 MONITOR LOCATION ompressor Panel 
:I MONITOR Ufc:ulSUR£ 

AXIAL UOYCMOWT ~CT~ 
;i ,..,"1fo acemen; 
~ .. ,.. - ~ or egmr 
0 NO. Al:OU111£D . 
0 NO. O" VIBRATION -MONITORS 
C AU.AM C 'U'TCOWN 
0 TIM£ 0£1.AY ~ = uo111To11 r,.oCATION ompressor Panel 
~ MONITOll EHCl.OSUAC 

0 l'llOVISIONS "'" '1£1.D llA&.ANCINCi 
. 

0 VENOOll"S AE'!\£W ANO COMMCNT 
ON ~RCHASDl"S l"Ol"ONG ANO 
,-C'~'NOATION OAAWINGS ARE AEQUlllED 

-· 



Air co Cryoplants 0-251-lZ-10 

SPEOA1-PURPOSE STEAM TUIBINE CATA SHUT 

, 

WBE OIL SYSTEM 

IN,OAMAT10ft ST PUACHASDI ...UCU,ACT\IAIJI TO CD~ 

~[MUSED O wnt STO 0 O'n4Dt CAl'Aern' c;7M Cl l'SIG "'4f TUASIMI: 
SYSTEM COWWON WlTH 0 DAIVUC E:QUll'. P\.US <:PM Cl J>SIG 'OA D111V£H EQUIP. 
STSTtM SUl'P\.IED 11'1' 0 VVCOOA 0 """°'~ llaTO l'flt>SSUAE 
Al'P\.ICABLE .. ,., STO TURBINE- J'SICO. CONTROL-l'Sla. DAl'IVt EQUll'.-.-SIG 
MOUNTING AAAAHGEMUCT: 0 CONSCll..E 0 CCLON'I' 0 BAS~TE 

l'\IMP'S 

PUN" DISC><AaGI: CASI! DAl'/G 
HORIZONTAi,. GI"" !'SIG WATEJllAI. BNI' 

rr1't: OAIY£Jf DA VEJITICAI. MAIN 
WAIN STAJ"t08T 
STANDBY 11£1.JEP' VALVE sCT. l'SIG P\lw" u£.ACu 

' STANDBY PUWI' C:lNTllOL AESi:T 0 MANUAL 0 AUTO. 
STANDBY l"UMI' 0 FUU. CAPN:JT'Y 0 WIN. CAPACITY 

R£SERVOIA WOAIUNG CAl'..ctn' ~ 
MINU'fES llf:TUOTION VVIT 1'11.J..ER 

llEstRYOIA 0 BASUU.TI!: 0 SEPAAATE HEATER 
WATEll""'- ll'fTVllOA C:lATING wnt J'Yl"f: 
HEAT£A llEQ"D 0 EL£CT111C 0 STUM Ll:YC. M.AAM 
~ OIL P\IAl,.1£JI CONNECTIO,.S REQ"t) wrw TYP't: 
U:VQ. ALARM II~ 

0 I.OW Ll:YEL 0 HIGH UVEL 1'11.n:RS MATDllAL - WAX. O~A P'AESS. ---"1G 
;:_P Cl..EAN -s&. ;:_I' COLJ..APS!: PSI 

FILTERS 0 51NC:U: 0 DUAL u1~N -· 
~ 

0 CODE STAMP 11£0-0 
COOLERS 

W,.R. TTl"f: 
STAINl.!SS AUXIUAAT PIPING AEQ"tl 0 DIST"!' BTU/Hiil. SUA,.AC:E 'iQ rr 

0 COMP\.£TE SYSTEM 0 DOWNSTllEAW l"ILTEllS SMn.L 00 ,._ 1'1i41CXHC'SS 'M. 
0 DRAIN UNES WAX. OP£AATING Plff'SS ~G 

C TUBES: 00 IN.. LUtGTH awe 
I.UBE OIL SYSTtM NO. 

0 MAT"I.: SHEU. C><A,.Ntt.S 0 WAX. WECHAN1CAI. STAEHC'n4 (011. SIOEl - "'5IG COVER TUBES TUBESHT-
WATU TtMP OUT ·~. n..r::w. ~ 

COOl.£115 Q $INCi.£ 0 DUAL. 0 TEWA ""e- OTDIA -r 
0 C:lOE STAMI' llEQ"t) 'OUL FACToa 

AC:::UMUl.ATOA 
Mf'R ~ 

ACl:UWUl.ATOA l!EQ"tl OTC 0 NO CAI'. 
0 CODE STAMI' REQ"O 

SW1TCH VA&..vt: 0 ON£ '011 F1Lnl' AHO COOL.!Jt 
SWIT'.CH V AJ.. vt: 

Mf'R TTl"f: 
0 ONE FOA Flt.TEA. ONE FOR COOL.Dt MAT"\. -
AJ..AAMS ANO SHLITOOWNS Q.AAl'10 

MF!t TTI"£ 
MFll SHAU. l"UR,.ISH CONTACTS '011: MAT"L nLn!ATIO" MEDIUM 

AL.ARM ~UTCOWM. 

I.UBE OIL. ~R£SSUA£ 0 0 11£1.JV' VAL.VO 
LOW OIL. 1.LVEI. 0 0 "'"" wocc.r 

au.ri. 

WEIGHTS AHO DIM~SIONS CJ' I.UBE STST"OI 
MET WT 
WAX. -•NTD<Al<C% WT 
'1.00R Sl"ACZ: L w M 

Turbine Lubrication supplied from compressor lube system 
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0-251-lZ-l ~ 
..,..,_IC UU TO 0 _0,.QIA&. 0 llV•Clll.U& 0 .u •ua.1' OATC ""llllO• .. __ 

Beeb tel """'. :>. ;,. Seoaration Pl ant 

llTC BreckinridP"e U: PM tt !f'l<V a •w.1. 11C1. -- cvc1e N 1trog:en Comnressor CP-55 1S·K-,:,"°' -.. •&OUl•CD -~ 1 1&-cs_ 

--ll'&e:'TUlllC• Dresser-Ql!;!Ck ..,cn:L. ISQ2~C 20-6-<1 O• IY'CJI i:"l "',.. t ~;;:; i\ifnt-.. 

...,,. .. 0 l•OC.ATU t•irO•-TtOlll TO eC CO-\.&TCO .,. llV•C•ASCJt: CJ.,. -..•u•AC'rv•c• 
OP!•ATING C:OMOITlOMS 

IAU. OAT 4 OM fl (JI UMIT &.r.SJS\ I Normal Rated --.. ••1'&0 Sec. l Sec. 2 Sec. l Sec. 2 
I 

I I 
0 Cl .... ••llOUD IAUQ JU ,. ... ~ l'J;· 

Q~SC:ll' .. l.._7 -•• • - O•'PI le:!-- - I I 
0 WC IO MT •L.-• •I •1a lVl!f2: CDll'PI 

1111.Ef c:DMotnaJIS. 

0""'css-cc ..... ., , 83 I 31 I 83 
0 T&-CJIA1'Ulllll: ~' (1) I QC: I Q') c: I 95 I 93.5 
Q •Cl.ATNll: MUlllCGIT'.,. fSI 0 n n n 
Q --..CC:V&..Ut •ClllMT , .. ?~ n1 ?Q n1 I .?Q n1 I ?s:i n1 
CJ e.1c.,ac,1 o" nc • .,., I 1 A I 1.4 I 1.4 1.4 
CJeo-aama.n--r 1:,1 01t •••..el I I 1.0 1.0 t 1.0 t 1.0 
c:l ··~ VGl.UllC,. ICP-ll:"M I I l~ 428 I 6 =\70 114.10? I ~ 899 

insC1..tJ1Ga c:o111oma .. s. 
o-aaWIC ,.,.,., I Q<1 c:. I 4oc; I OA c; I '10C:. 

CT.-ll:lllATUllC ~ I??~ I 270 I ??5 I ?70 
c:Je.1c.11C,1 - nc • .,.i I l 4 l 11 I , 11 , .1 

O co-a:s1e1IJT"I' 1:a1 o• ie •••. t i .n 1.on5 1 1.0 t 1.005 

Cl .,.,. •ccni .. a ... ~ &.ms&s •lllCU QOA'? on1n I I I I -
ClJ11cm ,.,..., (2) l?nn 1 ?00 I - I - ·I - I -
CJ ~ ... ,.m IU-&. IC:ll' .. IAT s .. c&o ... _CJ I I i, ,inn t ~.11rn I 11 11nn I c:..ii;n 

0 llOL. YT•OIOC MUG I~ - - I - I - I - I 
CJ llOl.,,,..OIOC &,,_Cll:MCT fSI - I - I I I 
0 GU-A#T'S& llOlin' Normal - I - I - I - T -
CJ"«••---=• cu-c MG. - I - I - ' - ' - ' .. 

I ' r t I 
"•OJ:ZSS =•naa.. 
lllCTMCll Q•-AU '"'OM Aftercooler TO Suction 

0 A""WU•GC ·-u:ll o--~ O•VTO with manual override 
Q IUCT10• T'°"'"U- '"- TO 

0 S"CEO V6"1ATIO• ""- - TO -
OOT•P Mass Flow Control 

SllllllAW Qsou•e& 
OT~ 
Q ••Mils ll'Oll llllCUllATll: C:;l•I""'- ..... .. .... - ",,..' ~IO 

OT•CJI 

u.111..ass. . ll Inlet temo to Section '2 assumes lO:jOF out intercnn[<=>r arid c:1t10 1oi:111 
~--- oOO°C' 

~~l ~O!JlQC!:::a~S2C i~ 1;2ost~r t:;£ge 12QO rom i0'2Ut; Qu'2lis;:at Qresser Clark CT 21044 
. 

~~'~ E~~ t; ::i-r t """ ~It?: ~I\.. ~ I 

~I I I I I I I I 
.Al I I I I I I I 
Al I I I I I I I -I Mft I ~ I .. I CM&I I OC:llGa I DC• I ~ I -su .... lJIGa 

SCAU 1-a /DU- IC>tlU 
uoa• I I - J09-

iiiJ NA• .. 11- I llC1lo 
~IFUCAl. CCM?RESSOR CA. TA S"rfe:T 

I 
. 

D.S• 
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Air co Cryoplants 
o-2s1-1Z:-13 

C!NTRIFUG.o\1. COMPRESSOR OA. TA SH" 

QAa ..... '"'l"NI 

'·o•~~l unal OT)tCJt C:O•OITIO .. I c '"°"" ~ ,... I 

I 
JtC••"•I 

-··- .. I • c: I 0 

~+ 
I I I .... I I I -OZ'YC:CN 1~01 i I I 

1111TWOGCN I za.o1a I lOU I I I 
•ATC• VA~tt ,I 1&.01& J I I I 
C:6"•011 IOONCJllOC I U.010 I I I I I I 
C:A"•C11 OIClllOC l-..a10 I I l I I I 
,..,O•OG&!O SU:JIOC I W.4'716 I I I I I 
•YG•OC:&!O I :.a•• I I I I I I 
.. CTMAMC I 1&.MZI I I I I I I 
CTMYl.&NC J za.ou j I I I I I I I 

C.T111a11C I ao.ou I : I I I 
_0..,'Y\..&JIC I U.47'1 I I I I I I I 
•"O"••C 1-1 I I I I I 
i • •UT .... C sa.ia I I I I l I 
• • eu.,••C sa.1:11 I I I I 
i. ,..,..,. .... c n.ual I I I I I .. -~,.., .... , T:..16&1 I I 1. I I 
... CXANC ~\.US I t I I I I 

I r 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 

T'OT&I,. I I 100 I I I I I 
.1.va. *''- rl. I D~ 01 't1 I I I 

1..oc:.a.TIOM; ICOISI SP!Ol'U:J.TtOMS. 

G ••OOO• U MC.AT~ 0 UNCCll •OC" 0 '""'"'\.JCA•'-& TO .. AC,.,.C: 

Q OISTl)COA U ""'"C.A1'CI Q '°"~'A'- llOU SC& U'CC:l"IC.AT1011 Q-?5J-J Z-J 3 
Cic;••OC 0 ..c:::: ...... c 0 Q &"'•t.X:A•'-& TO NCICl•eG••OOO 

0 U,.~ltlCAI. .i.•CA C:l...A&I a.__ ON. s&& SJl'"l"tc:AT1C• 

:: •••T'ElUZAT1011 •co .. ::: TltC .. CM.IZATION •Cea.. &c:.:OUSTIC: IOOUSI_, QYU 0 "° 
SIT~ OAT.a. - $EC. \4'1..1.'1.-A.-3 -0 ll.&YAT10• -11!L~. IA•CMCTU .li:.L ... , .. 
i:i ••..OC oir AM•1CJIT ':'C_._ ~-t.1c:.i.a1..! S1' '!Cll'IC:.A TICKS. 

C".,.9Ut...• 'WC'T llU\.9 .. ,., 117 C:SJITIU,.UG.Alo c:::l-... ,CA OCJlo ACl'l•CJtT l&...,U:D 

SrT'C ••TCO • ., 0-251-lZ-13 

"°"~".., ~f;i 
1114.&IMU•.,. 105 
•••lllUll ... -l IJ 

UMUSIJAI. CO,.OIT1c•~ 0 OUST o ...... a l't.INT1MG. 

("• OTMU 
~rocessmg t'ac1I1tv 

O •••u,. •c:Tu• Ut'"I rro.. 
.J Coal 0 OT•CllS 

~l,.W!MT, 

0 OCMcSTW:: oc~- C, CJUl'C•T ICSIMG •<=ii. 
0 CUTOOO• STO•AGC CYCJI J ...,..,..,.. 

UJl.tWlllUo 
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Airco Cryoplc.,ts 0-251-2Z-13 

CEMTIUFUGJ.L. C:OllPRSSO~ DJ. T J. SHEET 
Cl:*STWUCT1CUI lie.A TV11U · 

CJ~ 
1200 

CJ H.UIMG MOUSING O:SMSTllUCT!Ollo 

--.cllln'. ---=-T- - - T'PPC ISP•-T&. ·~·.&~ ~ 

CJln'ICAYI sr ·- ... - -n-.. .... ,..,_ ..... ""••.&'l'SllPCGI QILt.Ol.U. ••..tatllGlo 
"" ...... COllT.-a nPC I llCID~ fas;! ~-a-.a 

-c..a.wt_i.o ...... _. er._~ 
CjmaTATmll. Y18ftD llllOllO...,WM .... a TWllUST' .. .MllllC. 

a~ 11.0C:AT .. """'" -a. ISOPAC 2()-6-4 -. ·-CA llllJt 

c.ul.aPUT' Individu~ fgst~c ~~~:ii 
L.OA09la ·--

ACT'V...., - .. .._.,. ... u 
..,...~ !:a.:2t lt!2D CIAa ~ ·~-~ ... ~ "°- -
'hl~lllW - c--......-~ - ~~-.-CT. -C-U. ClaMt "'TCll DIAo 011.& 
llAll. ..... -css.- ~MA&. ODa• _.... __ •&'- "'W'l'ON C:O-'INS&'"*I 1.0&0 ..... 
TaT ""'DI 1"'9• 11111.i1111 _ ,.,...., CJMAIM =-l!CTI0"5o - ...... ~._ .. --...~.-~ ••i:s· I ......, I "ACS• INSS•---.. ... a.,~ .. -c:_ l oer case ...... ,_ 
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J~]HGO "NO. 0-251-lZ-17 
PROCESS 

I SPECIFICATION REV., I 
COMPRESSOR - EXPANDER 

EQUIPMENT TITLE Compressor/Expander ITEM NO. 15-K-77 

CUSTOMER i:i .... htf'll JOB NO. 251 

LOCATION Breckinride:e. Kentucky DATE 9/29/80 

QUANTITY ·One- (1) BY A E. APP'D BY 

OPEl?ATING CONDITIONS 

COMPRESSOR EXPANDER 

GAS HANDLED Nitrogen Nitrogen 

NORMAL PLOW RA'?E SCFM'* 

NORMAL FLOW RA'?E LB/HR 

DESIGN PLOW RATE SCFM'* 
DESIGN FLOW RATE LB/ER 

- .. 

INLET '?EMPERATURE •p 100 
INLET PRESSURE 'P~Tll 

OUTLET TEMPERATURE o,,, By Vendor By Vendor 
OUTLET PRESSURE 'PC:Tll Note 1 

MOLECULAR WEIGHT @ INLET. 28.0134· 28:0134 
. .. 

CALCULATED THEO. WORX @ CONSTANT"S" BTt1/! 
~//////~ 

'/////// ., 
~////////////// '/L/L/'' 'I 

EXPANDER EFFICIENCY ~ o//////////$////J I) By Vendor. 
t' /////// ~{{~«~///, ~'l ,,,,,,, 

ACTUAL EXPANDER WORX (THEO. WORX X '!:'FF l !=!'!'TT I! ~/#///!% Bv Vendor 
W/$/////////& 

EXPANDER BHP A'? NORMAL PLOW RA'?E'** BEP Wffe/#////$.&. By Vendor 
EXPANDER BHP AT DESIGN FLOW RATE** BEP W#///////#///~ Bv Vendor 

W#////A ~//////b 
EXPECTED SHAFT LOSS AT NORM'!l.T 'PT rifJ ~l!."''1:' 'l:ltt'!) W//////, ~////.10 R" v .. -A--

w ////////////a 
. 

EXPECTED SRAFT LOSS AT OEISGN FLOW RA.TE BHP Bv Vendor 

BHP AVAIL. FOR COMPRESSOR(NORMAL FLOW RATE) BEP Bv Vendor 
BHP AVAIL. FOR COMPRESSOR(DES!GN FI nw 1:1:a '1'1:'' 'l:IR''!) R J 

_, __ 

1. To be specified by vendor and then become part of vendor guarantee. 

2. Comoressor exoanders to be Airco Crvoe:enics Model TC 6000/TC 12.000 as suoplied 
on A.C.D. work order 42764. 

•MEASURED AT l4.7 l?SIA ' IU -1: 

**NOT INCLuDING SHAFT LOSSES 

W "' T ':' (~I 9 T OAT!: J.P~:. :l't~ :"'1 . .. swe.e.r No 3o o.,._37 - -· . - --- - ... 



/Algeo "NO. 0-251-lZ-l 7 
PROCESS 

ISSUED FOR PHASE~ OPECIFICATION REV., I I 
AlRCO CRYOPLANTS COMPRESSOR - EXPANDER 

EQUIPMENT TITLE Comoressor/Exoander ITEM NO. 1S-K-7b 

CUSTOMER Qo<'htPl JOB NO. 251 

LOCATION Breckinridge, Kentucky DATE. 9/29/80 

QUANTITY One (1) BY A. E. APP'D BY 

OPERATING CONDITIONS 

COMPRESSOR EXPANDER 

GAS HANDLED 1'l" N-itrol"en 
- --

NORMAL FLOW RATE SCFM*. 

NORMAL FLOW RATE LB/HR 

DESIGN FLOW RATE SCFM* 
DESIGN FLOW RATE LB/HR 

INLET TEMPERATURE Op NotP 1 
INLET PRESSURE t>~Tl!. Note 2 

OUTLET TEMPERATURE o~ . By Vendor By Vendor 
OUTLET PRESSURE "P~T"l!. Note 3 

MOLECULAR WEIGaT @ INLET 28.0134 28.0134 

CALCULATED THEO. WORK @ CONSTANT"s• :9TU/A ~;-;;/;~ By Vendor 

~/ffe#h".: 
EXPANDER EFFICIENCY .. VJ'.///////~~ 

1//////////, '/ By Vendor 

"l((/~~~ /////. 
ACTUAL EXPANDER WORK (THEO. WORK X i="FF ) l'l'l'TT/!i W/~/////~ Bv Vendor 

W/$/////////& 
EXPANDER BHP AT NORMAL FLOW RAT.E** BHP W////////// $///, By Vendor 
EXPANDER BHP AT DESIGN FLOW RAT.E** BHP W///////////$/h o" v .... .,nn,. 

~ //////////////~ 
EXPECTED SRAFT LOSS AT NOR-a.nr i='T,(')W ~l!. 'l'i:' tUl'""P W///////////M Bv Vendor 
EXPECTED SHAFT LOSS AT DEISGN FLOW RATE BHP ~/////////////& Bv Vendor 

BHP AVAIL. FOR COMPR.ESSOR(NORMAL FLOW RATE) BHP Bv Vendor 

BHP AVAIL. FOR COMPRESSOR <DESIGN FT,QW ~?.'T'i="' l'l~""P i::i" VPnnni-

1. Same ·as temoerature leavinl" compressor oart of - CE-77. 

? 2 nsi less than dischar~e oressure part of CE-77. 

'.'.\ 'l'n hP "nP<>ifi~..-l hu ui::>nnnr Ann thPn hP<"nme nArt nf · ·;-,;-'-- CMt<\l"~ntP<> 

•MEASURED AT 14.7 PSIA & 1u-1: 

••NOT INCLODING SHAFT LOSSES s1-1u1 ,.;o . .31 ov 3 7 
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4.6 Data Sheets for Miscellaneous Equipment 

0-251- lZ-4: Air Compressor Silencer (15Y-116) 

0-251-lZ-7: WN2 Silencer (15Y-212) 

0- 2 51 - 1 Z- 12 : 02 Compressor Silencer (15Y-516) 

0- 2 51- 1Z-14 : N2 Compressor Silencer (15Y-557) 

0-251- lZ-34: Waste Disposal Unit (,.5E-l) 

4-105 
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j~~GO 

PHASJ 
:.o. 

0-251-lZ-4 PROCESS 

·ISSUED FOR Qn::CI:FICATION REV.1 I I 
AIRCO CRYOPLANT5 I SILENCER 

EQUIPMENT TITLE Air Compressor Silencer ITEM NO. IS - '{ - I\~ 

CUSTOMER Ro,.ntol JOB NC. ?<;l 

LOCATION Breckinridg:e Kentuckv DATE q/?"i/Rn 

QUANTITY Three (3) BY A. E. APP'D BY 

OPERATING CONDIT'IORS 

COMPOSITION OF GAS BEING VENTED CDRY BASIS) Air 
MOLZC:ULAR WT. OF ORY GAS 29 
DOES GA·S CONTAIN ANY WATER Ki YES 0No 
IS GAS SATURATED WITB WATER nYEs ITT NO 
DOES GAS ·CONTAIN MOISTURE OTHER THAN H20 Q YES GJ NO 
IS GAS SATURATED WITH MOISTURE OTHER TRAN H20 lJYES tilNO 
COMPOSIT'ION OF MOISTURE u· DIFFERENT THAN H20 

MOLECULAR WT. OF MOISTUlU: 18 
GAS INLET TEMP:E:RATUU. ?56 •7 
VAPOR PRESS. OF MOISTURE AT INLET TEMP. 33.11 PSD\ 
NORMAL OPERATING PRESSURE 10?.fi PSI.A 
MAX. OPE.RATING PRES SORE 110 PSI.A 

DESIGN PRESSURE 1 ?<; PSIA 110.3 PS'IG 

NORMAL FLOW RATE (DRY GAS) l"il R?? S~F'M* fiR? ~·sin .,. '!:I ,"12'9 
-· 

DESIGN FLOW RATE (DRY GAS) 160.000 SCF'M* 719 100 L.B/Blt 

NORMAL FLOW RATE (MOISTURE) 6500 LB/!Dl 

DESIGN FLOW RATE (MOISTURE) 6850 'r'!:I,_ 

DDW I'O:IN'l' or :IllLJ:'l' C:;\$ C MJ!:J\.St7Ur> Q 11. 7 PSI.A) -313 .'r 

LBS. MOISTURE PEll LB. DRY GAS AT INLET 0:012 

- Exit !:!'as velocitv not to exceed 12 000 ftfminutP. 

- Structural desig:n of silence'r to be based on an exit O'""' uolnf"itv nf lR nnn ft/min 

- Maximum attenuated noise level shall be 80 dba mo<>c:11 .... ~ <>t ll nic:t.rin,..,. nf' 

25 feet nara:llel to the silencer dischar!:!'e. Assume 1mit ic:: mn11nt.o...i novt tn a 

reflective surface. Materials to be Cllrhon c::taol N~~-motaJ;,. int~ft~•llc: c:hall 

be non-combustable. 

*M.EAS'ORED AT 14.7 PSIA " 70°F 
w•UfT [II 8 T DAT t ... ,.~•ovro uc:rT •o ..,Lor _J:i_ 



)AJ~GO HO. 
0-251-lZ-7 ?ROC:E:SS 

ISSUED FOR PHASE~ OPECU'ICATION REV.1 I I 
AiRCO CRY.OPLANTS SILENCER 

EQUIPMENT TITLE WN? Silencer ITEM NO.tS-i-2.l'Z. 

CUSTOMER Bechtel JOB NO. 251 

LOCATION Breckinridge, Kentuckv DATE 10128/~n 

QUANTITY l""<!."'~'I - fo..:>I" BY R. R APP'D BY 

OPERATING CONDITIONS 

COMPOSITION OF G;\S BEING VENTED (DRY BASIS) 97.5% N?, 2% 0?, 0.5% Ar 

MOt..ECULAR WT. OF DRY Grl.S 28.16 
DOES GAS CONTAIN ANY WATER fXJ Y:ES ONO 
IS GAS SATURAT::E:D WITH WATER nYES fill NO 
DOES GAS ·CONTAIN MOISTURE OTHER THAN :a:20 on;s e9 HO 

IS GAS SATURATED WITH MOISTURE OTHER THAN H20 LJ YES kJNO 

COMPOSITION OF MOISTURE IF DIFFERENT THAN H20 -

MOLECULAR WT. OF MOISTURE 18 
GAS HlLET TEMPERATURE 84 •-y 

VAPOR PRESS. OF MOISTURE AT INLET TEMP. 0.01:1 PSIA 
NORMAL OPERATING PRESSURE 14.5 PSIA 
MAX. OPERATING PRESSURE 15.0 PS:CA 
DESIGN. PP.ES SURE ?" PSIA 10 ~ PSIG 

NORMAL FLOW RATE (DRY GAS) 24,732 SC:F:~ol07. 5 30 T.l'l/T:t~ 

DESIGN FLOW RAT::E: (DRY GAS) 25.970 SCFH* ll? qrn LB/lI~ 

NORMA.I. FLOW RA'".:-... _ 
(MOISTURE) 7'.35 LB/Bll 

OE SIGN FLOW RATE (MOISTURE) 77.2 T.'tll /T:t~ 

DEW POINT OF INLET GAS (MEASURED @ 14.7 PSIA) -3 •-y 

LBS. MOISTURE PER LB. DRY GAS AT INLET .000684 

- Exit gas velocitv not to exceed 12 000 ft/minute . 

- Structural desig-n of silencer to be based on an exit O'a<; VPlor>itv of 1R 000 ft /min 

- Maximum attenuated noise level shall be 80 dba m<><H;11r 0 rl ,:it ,:i rli.;tAnl"'o ()f 

25 feet ~aralle l to the silencer discharge. Assume unit is mounted next to a 

reflective surface~ Materials t"o no ('Ari-Inn 'toPl Nnn-mot,:,lir> ;ntornnl" 'hAll ho 

non-combust<>hlP 

*MEASUR!:D AT 14.7 PSIA ' 70°F 

"''UTT(N a Y o.uc .1.P,. .. OV(D s "u:T •o 3 o~ _6_ 



/AJACO AIR.CO CRYOPLANTS 
NO. 

PROCESS 0-251-lZ-12 

ISSUED FOR PHASE 
• SPECIFICATION REV., I I 
: 0 

SILENCE:R 

EQUIPMENT TITLE 0? Compressor Silencer ITEM NO 15-'f-SI G 

CUSTOME:R Bechtel JOB NO. 251 

LOCATION Breckinridge, Kentuckv .DATE 10/28/80 

QUANTITY Three :SY R. R. APP'?> :SY 

OPERATING CONDITIONS 

COMPOSITION OF GAS BEING VENTED (DRY BASJ:S) Oxvg:en 
MOL.ECULA.R WT. OF ORY GAS ~? 

DOES GAS CONTAIN ANY WATER f I YES lXJ NO 
IS GAS SATURATED WJ:TB WATE:R nns ~NO 
DOES GAS ·CONTAIN MOISTURE OTHER THAN B20 . DYES @NO 

IS GAS SATURATED WITH MOISTURE OTHER TRAN B20 UYES l.£!f NO 
COMPOSITION OF MOISTUIU: IF D:IFF!:R!:NT TRAN H20 

MOL.EC-OLAR WT. OF MOJ:STUR!'i -
GAS INLET T~MPERATURi: 264 . ., 
VAPOR PRESS. OF MOISTUU: AT INLET T:EMP • - PSl:.A 

NORMAL OPE.RATING PRESSURE 950 PSI.A 
MAX. OPE~ATING PRESSUU: 975 PS:t.A 

-
DESIGN PU:SSUU: 1014.7 PSJ:A moo PS'J:G 

NORMAL FLOW .RAT!: (DRY GAS) ··26,473 S~FV• 115:100 "f' '1:11 .ITll'D 

DESIGN FLOW llATE (DRY GAS) 21 .son SCFM• l?n ~7n LB/Bll 

NORMAL FLOW RATE (MOISTURE) - LB/Hll 

DESIGN FLOW RATE (MOISTURE) - T '1:11 .11:F'tl 

DEW POINT OF INLET GAS (MEASURED @ 14.7 PSI:A) -297. .,. 
L.BS. MOISTURE PER LB. DRY GAS AT INLET -

- Exit e-as velocitv not to exceed 12.000 ft/minute. 
- Structural desi!?n of silencer to be based on an exit goas velocitv of 18 000 ft/min11ti:> 

- Maximum attenuated noise level shall be 80 dba measuri:>rl M i:i rlic::t<mc>P nf 

25 feet parallel to the silencer dischare-e. Assume unit ic:: mn11ntPn nov+ tn A 

reflectivi:> c::11rf i:i,.. !\.Y<1to,.i<11c:: "tn h~ c:t<1in1~~~ c:to,.,l Nnn-mi:>t<1li<' int"'""<1lc: 

shall be noncombustable. 

•MEASURED AT 14.7 PSIA ' 1o•r 
'WIUfTUt 81' DATt .r.Prflovro S NUT •O ....:l_ O~ ~ 



/AJRCO AtRCO CRY OP LAN TS 
:;o. 

PROCESS 0-251-lZ-14 

SPECI.:'ICATION REV. j I I 
J'SSUED FOR PHAS~E 

QILENCER 

EQUIPMENT TITLE N? Compressor Silencer ITEM NO. \S ·'f - S'S 7 

CUSTOMER Bechtel JOB NO. 251 

LOCATION Breckinridge, Kentuckv DATE 10/28/80 

QUANTITY One BY R.·R. AP::?'D BY 

OPERATING CONDITIONS 

COMPOSITION OF GAS BEING VENTED (DRY BASIS) Nitrogen 
MOLECULAR WT. OF DRY GAS 28 
DOES GAS CONTAIN ANY WATER 0 YES. illJ NO 
IS GAS SATURATED WITH WATER nYES GNo 
DOES GAS ·CONTAIN MOISTOAE OTHER THAN H20 QYES ~NO 
IS GAS SATURATED WITH MOISTURE OTHER THAN H20 LJu:s 12lNO 
COMPOSITION OF MOISTURE H' DIFFERENT.THAN H20 -
MOLECULAR WT. OF MOISTURE -
GAS INLET TEMPERATURl: 95 .'!! 

VAPOR PRESS. OF MOISTURE AT INLET TEMP. - PSIA 
NORMAL OPERATING PRESSURE 33 PSIA 
MAX. OPERATING PRESSURE .35 PSJ:A 
DESIGN PRESSURE 50 PSIA 35.3 PSIG 

NOR.."!AL FLOW RATE (DRY GAS) 27 ,042 SC:'?-'* 117:570 T 1:1 /'r3"0 

DESIGN FLOW RATE (DRY GAS) ~8.400 SC~M* 1?3 d~O LB/HR 

NORMAL FLOW RATE (MOISTURE) - LB/B:ll 

DESIGN FI.OW RATE (MOISTURE) - T~/~"O 

DEW POINT OF INLET GAS (MEASURED @ 14.7 PSJ:A) -320. •-p 

LBS. MOISTURE PER LB. DRY GAS AT INLET -

- Exit .a-<>c:: \/Plnf'itv nnt tn p'(('oorl 12 000 ft/minute 
- Structural design of silencer to be based on an exit <THS velocitv 0f 

18.000 ft/minute. 
- Maximum attenuated noise level shall hP RO rlhA mP<>c::11rPrl <>t " rtic::tomr~ 

of 25 feet oarallel to the· silencer discharo-e. Assume •mit is mounted 
next to a reflective surface. Materials to be carbon stPPl Nor>-rnPtalic 

internals shall be non-combustable. 

•MEASURED AT 14.7 PSIA ' 70°F 
...... rT(H aT OATC .... ,.,.,.ovro Sl•Uf •O ~ 0,. _i:J_ 



}t\I BC 0 Industrial Gases 1~0. 0-251-lZ-34 

TITLE 

2"-150 lb 
Steam 

WASTE DISPOSAL UNIT 

WD-1 

c s;:::.::c1FICATIQ~.,jS 
0 DATA 

304 S.S. Pipe 

20" Diameter 
25' in length 

I 

I 

Waste liquid oxygen, nitrogen and 
argon from plant 15 

4" dia. 304 S.S. 

Wiste liquid products, up to 450 tons per day from plant 15, ar.e vaporized 
by the direct contact with steam and returned to the atmosphere. 

•RITTEN BY CATE APPROVED SHEET NO. 6 OF' b 
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PLANT 18 NAPHTHA HYDROTREATING AND REFORMING 

1.0 INTRODUCTION 

Raw H-Coa l®' naphtha is upgraded using hydro treating and Continuous Cata­
lyst Regeneration (CCR) Platforming processes licensed by UPO Process 
Division. Technical and economic data are provided by UOP based upon an 
Ashland Oil Co. H-Coal® naphtha sample. A complete analysis of this 

sample is presented in this section. 

Approximately 13,000 BPSD are processed in two-stage hydrotreater to pro­
vide an acceptable platformer chargestock. 

The reformer operation produces a 105 RON clear reformate product. 

Plant 18 facilities have been sized for 20,000 BPSD of fresh feed even 
though the single point design basis is only 13,000 BPSD. Higher feed­
stock naphtha end points and/or higher naphtha yields on coal are the 
most significant H-Coal® process improvement opportunities. Various 
data with improved catalysts suggest that 20,000 BPSD of Plant 18 feed­

stock could be produced at higher H-Coa"1® catalyst addition rates or 
with improved catalysts. Final sizing of the plant facilities will be an 
important activity in the next phase of the work. 
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PLANT 18 NAPHTHA HYDROTREATING AND REFORM! NG 

2.0 PROCESS DESIGN 

2. l -Design Basis 

The H-Coal® product used for the Plant 18 design b,asis was a full boiling 
range H-Coa l®· naphtha from POU Run No. 9 (Kentucky No. 11 coal). The full 
boiling range naphtha sample was designated as Sample No. 9-HC-210. This 
sample was rerun to obtain a chargestock that included all fractions from 
the initial boiling point to an end point of no greater than 355°F (IBP -
355°F). This chargestock was used as the basis for the yield estimates. 
Analytical data for the naphtha and estimated yields are given in the six 
tables ·which appear at the end of this subsection. 

• Table - Feedstock Inspections 

• Table 2 - UOP Laboratory Analysis - Complete Analysis 

• Table 3 - UOP Laboratory Analysis - GC Analysis 

• Table 4 - UOP Laboratory Analysis - .MS Analysis of 
Depentanized Olef1nic Gasoline 

t Table 5 - Estimated Hydrotreating Yields and Product 
Properties 

• Table 6 - Estimated Platforming Yields and Product 
Properties 

The following operations are included in Plant 18: 

• Hydrotreating of the raw H-Coal® naphtha to provide 
an acceptable reformer feedstock 

• Reforming of the hydrotreated H-Coa1® naphtha to 
provide a 105 RON clear reformate product 

( 2-1 



2.2 Hydrotreater Processing Requirements 

Due to the rather unusual composition of the H-Coal~·.naphtha, the 

feedstock properties were carefully analyzed before selecting processing 
conditions. The feedstock properties which are most critical are as 
follows: 

• Nitrogen - The full boiling range H-Coal~ naphtha 
contains large quantities of nitrogen (500-3,000 ppm 
depending on boiling range). This level must be 
reduced to less than 0.5 ppm in order to meet 
reformer chargestock requirements. The nitrogen 
is present primarily in the form of pyridines· and 
anilines. The chemical properties of these com­
pounds can significantly .distort the validity of 
analyses, such as Bromine number, which are used for 
evaluating olefin content 

• Oxygen - The oxygen compounds present in the 
H-Coal~ naphtha are essentially all phenols. 
While the severity of the hydrotreatment required 
for nitrogen removal is also quite adequate for 
oxygen.removal, a small quantity (about 100-200 
ppm) of the oxygenates is converted to stable 
compounds, probably benzofurans, and is not removed 
during hydrotreating. These compounds appear to 
have a hydrogen structure which envelopes the oxygen 
atom present. Even the severe reducing environment 
of the catalytic reformer seems to have little 
effect on these compounds 

• Olefins - The 7.5 LV% olefins plus significant 
diolefins, together with the reactive heteroatomic 
compounds which exist in the raw naphtha, serve to 
make it unstable both in storage and at normal 
hydrotreating temperatures. Care must be taken to 
remove the diolefins by low-temperature saturation 
before severe hydrotreating for heteroatomic 
compounds can be commenced. Exposure of the 
diolefins to excessive temperatures in the hydro­
treater will result in fouling of the heater and 
heat exchange equipment, as well as excessive 
polymer formation in the catalyst bed 
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• Sulfur - While the sulfur present in the H-Coal® 
naphtha is significant (approximately .2 wt%), its 
removal at the processing conditions required for 
nitrogen and oxygen· removal is readily achieved 

• Hydrogen Content - The H-Coal® naphtha contains 
about 3 wt% less hydrogen than most straight-run 
naphthas. This is readily evident when the 
analyses of this material are reviewed. The 
hydrogen content increases significantly due to the 
olefin and aromatic compound saturation which 
occurs during severe hydrotreating 

To provide for the processing conditions necessary to obtain an acceptable 
reformer chargestock from .raw H-Coal® naphtha, two-stage hydrotreating is 
required. The first stage operates at approximately 350°F and is used for 
olefin saturation. The second stage runs at typical hydrotreating 
temperatures and removes the heteroatomic compounds present in the 

naphtha. The overall system operates at a separator pressure of 750 psig, 
and the chemical hydrogen consumption is about 400 scf per barrel of charge. 

The feedstock to the hydrotreater is freshly fractionated. Intermediate 
storage of the feedstock is minimized and is gas blanketed, due to the 
tendency for rapid gum formation. Also, the temperature of the exchange 
medium used to heat the hydrotreater first stage feed cannot exceed 500°F. 

2.3 Reformer Processing Requirements 

Evaluation of the platformer chargestock shows it to be exceptionally rich 
in cyclic compounds. The RON clear of this material is in the range of 80 
even before reforming. This chargestock can easily be reformed to a 

product in exceis of 100 RON clear. To this end, yield estimates for 
105 RON clear operations have been completed (see Table 6 for estimated 
reforming yields and product properties). 
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TAB.ILE l 

FEEDSTOCK· :INSPECT IONS 

IBP - 355 °F RAW H-COAL ® NAPHTHA 

Property 

AP! Gravity 
Sulfur, wt% 
Total nitrogen, wt ppm 

Bromine number 
Oxygen, wt% 
Paraffins, LV% 
Naphthenes, LV% 

Olefins, LV% 
Aromatics, LV% 
Oxygenates, LV% 
Distillation (ASTM D-86) 

IBP 
50% 

EP 

2-4 

44. l 
0.226 

1,600 
21.3 
l.04 

16.9 

50.8 
7.5 

18.7 
6. l 

174°F 
264°F 
352°F 



Sample Identification 
Sample Number 
UOP Number 

Fraction Analyzed 
LV% of Total Sample 
Position in Sample, LV% 

Sulfur, Lamp, wt% 
Oxygen, wt% 
Total Nitrogen, ppm 
Phenols by UV, wt% 
Triophenols by UV, wt% 
Carbon, wt% 
Hydrogen, wt% 

FIA Analysis, LV% 
Oxygenates 
Paraffins + Naphthenes 
Olefins 
Aromatics 

TABLE 2 

UOP LABORATORY ANALYSIS 

COMPLETE ANALYSIS 

Tota 1 
Sam~le 

H-Coa1®· Naphtha 
9-HC-210 
50-2019 

Na~htha 

IBP - 355 °F 
88.4 

0.0 - 88.4 

0.266 
1.04 

1, 600 
2.68 

. 0. 19 
85.23 

12. 5 9 

6. 1 
6 7. 7 

7.5 
18. 7 

Bromine Number (ASTM D-1159) 21. 3 
API Gravity at 60°F 41.6 44. 1 
Specific Gravity at 60°F. 0.8174 0.8058 
Distillation (ASTM D-86) 

IBP 17 4°F 174°F 
10% 205 210 
30% 236 234 
50% 272 264 
70% 310 300 
90% 342 327 
95% 358 336 
EP 369 352 

% Recovered 99.0 99.0 
% Bottoms 1.0 1.0 

2-5 

Bottoms 

355 °F+ 
11. 6 

88.4 - 100.0 



Elements 

Fe 
Ni 
v 
Pb 
Cu 
Na 

z No. 

z = 6* 
z = 8* 
z = 10* 

z = 6** 

z = 3*** 

TABLE 2 (Continued) 

Emission Spectrographic Analysis of Wet Ash 

Reported as ppm 
metal in the oil 

0.34 
0.04 
0.04 

<0.05 
0.0.7 

<0.05 

50-2019 Ashland H - Coal~ Naphtha 
IBP - 33.5 °F Oxygena.tes Fr act ion 

Aromatic Hydrocarbon 
Compound Types, CnH2n _ z* 

Alkyl Benzenes 
Indans/Tetralins 
Dinaphthene Benzenes 

Aromatic Oxygenates 
Compound Types, CnH2n _ zO** . 

Phenols 

Aromatic Nitrogens 
Compound Typ·es, CnH2n 

Pyrroles 

N*** z 

wt% 

2.8 
0.2 
1. l 

95.9 

Trace 

Total 100.0 

* These are the more probable compound types. Other compounds may be 
included. 

** The z number refers to aromatic oxygen compounds. 

*** The z number refers to aromatic nitrogen compounds. 
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TABLE 3 

UOP LABORATORY ANALYSIS 

GC ANALYSIS 
(On Oxygenate-Free Basis) 

Sample Identification 
UOP Number 
Fraction Analyzed 

Aromatics 

Benzene 
To 1 uene 
Ethy 1 benzene 
E_-Xyl ene 
m-Xyl ene 
o-Xyl ene 
t"9+ Aromatics 

Total Aromatics 

Olefins 
C8-
C9+ 

Tot a 1 01 ef ins 

Paraffins + Naphthenes 

Propane 
Isobutane 
n-Butane 
Tsopentane 
n-Pentane 
2, 2-Dimethylbutane 

Cyclopentane 
2, 3-Dimethylbutane 
2-Methy lpentane 
3-Methylpentane 
n-Hexane 
Methylcyclopentane 

2-7 

H-Coa1® Naphtha 
50-2019 

IBP - 355°F 

wt% 

.5 
3.4 
1. 9 
.7 

2.0 
1.3 
8.9 

18.7 

2.6 
4. 1 

6.7 

• 1 
.2 
.6 

.06 

.68 

.44 
2. 13 
3.02 



TABLE 3 (Continued) 

2, 2-Dimethylpentane 
2, 4-Dimethylpentane 
2, 2, 3-Trimethylbutane 
Cyelohexane 
3, 3-Dimethylpentane 
l, 1-Dimethyleyelopentane 
2-Methyl hexane 
2, 3-Dimethylpentane 
1-e i s-3.-Dimethyl eye l opentane 
3-Methy l hexane 
l-trans-3-Dimethyleyelopentane 

l-trans-2-Dimethyleyelopentane 
3-Ethylpentane 
2, 2, 4-Trimethylpentane 
n-Heptane 
T-eis-2-Dimethyleyelopentane 
Methyleyelohexane 
l, l, 3-Jrimethylcyelopentane 

2, 2-Dimethylhexane 
Ethyleyelopentane 
2, 5-Dimethylhexane 
2, 4-Dimethylhexane 
2, 3, 3-Trimethylpentane 
l-trans~2-e i s-4-Tri methy lcye l opentane 

l-trans-2-eis-3-Trimethyleyelopentane 
3, 3-01 metnyThexane 
2, 3, 4-Trimethylpentane 
l, l, 2-Trimethyleyelopentane 
2, 3, 3-Trimeth.vlpentane 

2~Methyl-3-ethylpentane 
2, 3-Dimethylhexane 

l-eis-2-trans-4-Trimethyleyelopentane 
l-eis-2-trans-3-Trimethyleyelopentane 
2-Methylheptane } 
3-Methyl-3-ethylpentane 
1-ei s-2-ei s-4-Trimethyleyelopentane } 
4-Methy l heptane 
3, 4-Dimethylhexane 

2-8 

.03 

9.02 

.06 

.66 

.24 

.50 

.82 

.54 

.78 

.11 

l.89 
.33 

ll.90 
.03 

l. 35 
.• 02 
.06 

. 19 

• 14 

.03 

• 12 

.02 

.03 

.53 

.39 



TABLE 3 (Continued) 

3-Methylheptane · 
3-Ethylhexane } 

1, 1-Dimethylcyclohexane 
l-trans-4-Dimethylcyclohexane 
l-cis-3-Dimethylcyclohexane 
l-Nethyl-cis-3-ethylcyclopentane 

l -Methyl-trans-3-ethylcyclopentane} 
l-Methyl-trans-2-ethylcyclopentane 
l-Methyl-1-ethycyclopentane 
l-cis-2-cis-3~Trimethylcyclopentane} 
l-trans-2-Dimethylcyclohexane 

l-trans-3-Di methy lcyc lo hexane} 
l-cis-4-Dimethylcyclohexane 
Isopropylcyclopentane 
n-Octane . 
T-Methyl-cis-2-ethylcyclopentane 
l-cis-2-Dimethylcyclohexane 
EtliYTcyclohexane } 
.!!_-Propylcyclopentane 

Cg Naphthenes 
Cg Paraffins 
C10 Naphthenes 
C 10 Paraffins 
C11 Naphthenes 
C11 Paraffins 
C12 Paraffins and Napthenes 

Total Paraffins and Napthenes 

Totals 

2-g 

.60 

1.76 
.35 

.g2 

• 72 

1.06 
• 18 

1.45 
• 21 
.36 

5.35 

11.28 
3.83 
7.08 
2.43 

Trace 
Trace 

74.6 

100.0 



TABLE 4 

UOP LABORATORY ANALYSIS 

MS ANALYSIS OF DEPENTANIZED 
OLEFINIC GASOLINE 

(On Oxygenate-Free Basis) 

Sample Identification 
UOP Number 

H-Coal<$> Naphtha 
50-2019 

Fraction Analyzed Naphtha, IBP - 355°F 

Composition of Olefinic Gasoline 
(95% Distillation Temperature 411°F) 

Paraffins 16.61 

Naphthenes 
, 

Monocycloparaff ins 44.74 
Bi, Dicycloparaffins 0.61 
Tricycloparaff ins 0.0 

01 ef ins · 15. 97 

. Mono-Olef ins 6.05 
Coda 9.86 
COO, Tricyclo-Olefins 0.06 

Aromatics 

A l.kyl benzenes 20. 78 
Indans, Tetralins 1. 29 
Naphthalenes 0.0 

Total 100.00 

2-10 

LV%· 

16.61 

45. 35 

22.07 

100.00 



TABLE 4 (Continued) 

Carbon Number Distribution in Liquid Volume Percent 
(Result of Combined Analytical Methods) 

Carbon Monocyclo- Mono- Aromatics 
Number Paraffins Paraffins alefins J = 6 J = 8 j = 12 

6 6.81 7.7a 2.a9 a.79 
7 7. 19 15.56 1.68 6.2a 
8 2.34 10. 75 1. 12 7.5a a.o 
9 a.al 7 .07 o. 71 5.08 1.25 

10 0.26 3.66 a.39 1.20 0.04 o.a 
11 0.0 o.a a.a6 0.01 0.0 a.o 
12 0.0 a.o o.a a.o 0.0 o.a 
13 a.a 0.0 0.0 o.a a.o 0.0 

Total 16.61 44. 74 6.05 2a. 78 1. 29 0.0 

Cyclopentanes a.83 

Cyc 1 ohexanes 43. 91 · 
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TABLE 5 

ESTIMATED HYDROTREATING YIELDS AND PRODUCT PROPERTIES 
(Basis: 

Char9e 

Raw Oil 
Hydrogen (Chemic a 1) 

Products 

H2S 
H20 
NH 3 
cl 
c2 
C3 
C4 

c5 
c6+ 

Product Properties 

API Gravity 
P, LV% 
N, LV% 

A, LV% 
Distillation (ASTM D-86) 

IBP 

50% 
EP 

Sulfur, ppmw 
Total Nitrogen, ppmw 

Rerun C6-355°F H-Coal 

Wt% 

100.00 
0.78 

0.24 
1. 17 
0. 19 

0.04 
o. 15 

0.28 
0.45 

0.56 
97.70. 

100.00 

2-12 

Vol% 

100.00 

0.63 

0.72 
99.47 

4 7 .6 

21.6 
54.6 

23.8 

174 Of 

264 
352 

0.5 

<l 

Naphtha). 

(scfd) Specific 
BPSD Gravity 

13,000 .8058 
( 412) 

82 .• 5 792 

94 .6286 
12,931 • 7901 



TABLE 6 

ESTIMATED PLATFORMING YIELDS AND PRODUCT PROPERTIES 
(Basis: Continuous Platforming Unit 105 RON Clear) 

Charge 

Hydrotreated H-Coal® Naphtha 

Products 

H2 

cl 
c2 
C3 
i-C4 
n-C4 
i-C 

5 
n-c5 
C6+ 

Product Properties 

AP I Gravity 

RVP 

RON Clear 

MON Clear 

Distillation (ASTM D-86) 

IBP 

10% 
30% 

50% 

70% 

90% 

EP 

Wt% 

100.00 

3.40 

0.67 

0.63 

0.87 

0.42 

0.64 

o. 7 7 

0.51 
92. 09 

100.00 

Debutanizer 
Bottoms 

31. 4 

2.62 

105.0 

92.6 

150°F 

193 

235 

265 

293 

330 

398 

2-13 

Vol% 

100.00 

0. 59 

0.87 

o. 97 

0.64 

83.89 

( scf d) 
BPSD 

13,000 

126 

83 

10, 906 



2.4 Process Description - Hydrotreating 
2.4.1 General 

Hydrotreating removes objectionable materials from petroleum distillates by 
selectively reacting sulfur-, nitrogen-, and oxygen-~ontaining compounds 
with hydrogen and by saturating olefinic hydrocarbons. Naphtha generally 
is purified for subsequent ·processing in catalytic reforming operations. 

Heavier distillates, ranging from jet fuels and kerosene through heavy 
vacuum gas oils, are treated for sulfur/nitrogen removal to meet specifi­
cations associated with emission standards and/or for odor and color 
improvement. 

The chemistry of the hydrotreating process is essentially that of selective 
hydrogenation. It involves the controlled breaking of the molecular chain 
or ring at the point where the sulfur, nitrogen or oxygen atom is joined to 
carbon atoms. This breaking is accomplished by the introduction of hydro­
gen with production of hydrogen sulfide, ammonia or water, respectively. 
The resultant hydrocarbon reaction product usually remains either as one or 
more aliphatic hydrocarbons or as an alkyl group on an aromatic or naph­

thenic hydrocarbon. These hydrocarbon reaction products usually have 
larger liquid molecular volumes than do the parent sulfur, nitrogen or 

oxygen containing reactants. Only a small amount of cracking of the 
carbon-to-carbon bonds occurs and olefins and some aromatics are hydro­

genated. The yields of liquids are usually in excess of 100 volume percent 
of the charge stock. 
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The specific reactions shown below have been listed in increasing order 
of difficulty. These reactions do not proceed to completion e~clusively. 
Considerable overlapping occurs and, in some cases, it may be necessary to 
limit severity on heavier stocks to avoid excessive hydrogen consumption 

and to suppress unwanted hydrocracking. 

• Saturation of Acetylenes 

• Saturation of Dienes 

•• Saturation of Olef ins 

• Desulfurization 

• Removal of Chlorides 

• Removal of Oxygen 

• Removal of Nitrogen 

• Saturation of Aromatics 

• Removal of Metals 

2.4.2 Process Flow 

The process flow is illustrated in Fi·gure 1. The charge stock, together 
with the makeup hydrogen and recycle gas, are heated to reaction tempera­
ture in exchangers and a fired heater. In the reactor, the contained 
sulfur, nitrogen, halogen and oxygen impurities, together with olefinic 
hydrocarbons, are converted over catalysts, with metallic compounds being 

removed by a decomposition/adsorption mechanism. All the above reactions 
are exothermic, although the exothermic heat is relatively small when 

minimal quantities of these impurities are present. The reaction product 
is cooled through exchangers and a cooler enroute to the product separ­

ator. Net separator gas is recycled and combined with hydrogen-rich makeup 
gas while the separator liquid, after heat exchange, is stripped in the 

stripper column to remove H2S and undesired light ends. The stripper 

column bottoms product, after exchange and cooling, is sent directly to the 
platforming· unit. 
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Since the hydrotreating unit pretreats platforming feed, erection and 

operating costs are reduced by combining the design of the two units. All 
the net hydrogen make from the platformer is compressed in two compressors 
in parallel. Only part of this hydrogen feeds naphtha hydrotreater, the 

rest going to other hydrogen users in the liquefaction complex. 

2.5 Catalytic Reforming 

The catalytic reforming used for processing hydrotreated H-Coal® naphtha is 

the UOP continuous platforming process as shown in Figure 2. The regen­
erating section of the UOP continuous platforming process is presented in 

Figure 3. Because of the higher proportions of indans, decalins and other 
coke precursors present in the H-Coal® naphtha relative to straight-run 

petroleum naphtha, continuous catalyst regeneration is a significant 
advantage. This is true not only because of the potential for high coke make 

during normal operation, but also because of the need to protect the plat­
forming catalyst from possible H-:Coal® pl ant upsets upstream of the 
hydro treater. 

The ·basic flow pattern through the UOP continuous platformer is essentially 

the same as with conventional fixed-bed units. Feed to the platformer is 
combined with recycle hydrogen, raised to the reaction temperature by heat 
exchange and a fired heater and charged to the reactor section. Tempera­
ture is maintained across the reaction section by.interheaters. Effluent 

from the reactors is cooled by heat exchange and subsequent air and/or water 
cooling and is charged to the separation section. Separator gas is recycled 

to the reactors with the net hydrogen make sent to hydrogen users or to 
fuel. Separator liquid is directed to product stabilization facilities. 
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2.6 Catalysts and Chemicals 

Catalyst consumptions are based on estimated lives. They obviously 

depend on actual plant operation, and substantial saving can be obtained 
by good operational practice and plant housekeeping. Platformer catalyst 

consumption figures include cost of the carrier base, noble metals 
recovery and attrition. No allowance is made for catalyst handling 

losses or for interest on platinum investment. 

The catalyst life utilized in calculating the daily allowance is three 

years for the naphtha hydrotreater and five years for the platformer. 

Catalyst Consumption 
$/Calendar Day 

Two-Stage 
Hydro treater 

861 

105 RON 
Pl atf armer 

560 

Note: Catalyst consumption is expressed in January 1981 do 11 ars. 
The particular catalyst used and its consumption rate are 
proprietary to UOP and are not available for this report. 

2-·20 



2.7 Utility Balance 

Electricity, kV 

Condition 

Operating: 

Total 

Steam, 1 b/hr 

Level 

6 00 p s i g , s at. 

600 psig, 750°F 

Consumed 

1 116( 1) , 
4 588(2) , 
5, 704 

Consumed 

3,ooo(l) 

Condensate Returned: 8,960 lb/hr 

Water, GPM 

Boiler Feedwater: 114 

Cooling Water Circulation: 
(30°F Rise) 

Total 

Fuel, MM Btu/hr 

Total Fired Duty: 62.o(l) 

195.o{ 2) 

Total 257.0 

134 ( 1) 

435(2) 
569 

(1) Two-stage hydrotreater unit 

(2) 105 RON pl atformer unit 
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Generated 

51,200(2) 

Imported 
(Exported) 

3,000 

{51,200) 









HYDROTREATER EQUIPMENT LIST 

C Columns and Pressure Vessels 

C-1 Feed Surge Drum 
C-2 First-Stage Reactor 
C-3 Second-Stage Reactor No. 1 
C-4 Second-Stage Reactor No. 2 
C-5 Intermittent Slowdown Drum 
C-6 Reactor Products Separator 
C-7 Compressor Suction Drum 
C-8 Stripper Column 
C-9 Stripper Overhead Receiver 

D Tanks 

D-1 Wash Water Tank 

E 

E-1 
E-2 
E-3 
E-4 
E-5 
E-6 
E-7 
E-8 

F 

F -1 
F-2 

G 

G-1 
G-2 
G-3 
G-4 
G-5 

K 

K-1 

Exchangers 

Cold Combined Feed Reactor/Effluent Exchanger 
Hot Combined Feed Reactor/Effluent Exchanger 
Second-Stage Reactor Interstage Steam Generator 
Reactor Products Condenser 
Reactor Products Trim Cooler 
Stripper. Feed-Bottoms Exchanger 
Stripper Bottoms Cooler 
Stripper Overhead Condenser 

Fired Heaters 

Seco~d-Stage Reactor Charge Heater 
Stripper Reboiler Heater 

Pumps and Drivers 

Reactor One-Charge Pump 
Water Injection Pump 
Separator Liquid Products Pumps 
Stripper Overhead Recycle Pump 
Stripper Reboiler Circulation Pump 

Compressors and Drivers 

Recycle Gas Compressors 

Number Required 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Number Required 

Number Required 

1 
1 
1 
1 
1 
1 
1 
1 

Number Re qui red 

1 
1 

Number Required 

1 
1 
2 
1 
1 

Number Required 

2 



c 
C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 

D 

D-1 
D-2 

E 

E-1 
E-2 
E-3 
E-4 
E-5 
E-6 
E-7 
E-8 
E-9 
E-10 
E-11 
E-12 
E-13 

F 

PLATFORMER EQUIPMENT LIST 

Columns and Pressure Vessels 

Feed Surge Drum 
Low-Pressure Separator 
High-Pressure Separator 
Debutanizer 
Debutanizer Overhead Receiver 
Steam Disengaging Drum 
Continuous Blowdown Drum 
Intermittent Blowdown Drum 
Platforming Reactor No. l 
Platforming Reactor No. 2 
Platforming Reactor No. 3 
Vent Drums 
Regenerator Tower 

Tanks. 

Condensate Injection Tank 
Desuperheater Water Break Tank 

Exchangers 

Combined Feed Reactor/Effluent Exchanger 
Products Trim Cooler 
High-Pressure Cooler 
Debutanizer Feed-Bottoms Exchanger 
Debutanizer Bottoms Trim Cooler 
Products Condenser 
Net Gas cooler 
Debutanizer Overhead Condenser 
Debutanizer Bottoms Cooler 
Steam Surf ace Condenser 
Recycle Gas Cooler 
Lift Gas Blower Spillback Cooler 
Regeneration Cooler 

Fi red Heaters 

F-1 Platforming Charge Heater 
F-2 Platforming No. l Interheater 
F-3 Platforming No. 2 Interheater 
F-4 Debutanizer Reboiler Heater 

Number Required 

·l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
4 
l 

Number Required 

l 
l 

Number Required 

l 
l 
l 
1 
1 
1 
l 
1 
l 
1 
l 
l 
l 

Number Required 



G 

G-1 
G-2 
G-3 
G-4 
G-5 
G-6 
G-7 
G-8 
G-9 
G-10 

K 

K-1 
K-2 
K-3 
K-4 
K-5 
K-6 

p 

P-1 
P-2 
P-3 

T 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 

y 

Y-1 
Y-2 

Y-3 
Y-4· 

Pumps and Drivers 

Charge Pump 
Low-Pressure Separator Pump 
Debutanizer Reflux Pump 
Debutanizer Reboiler Pump 
Circulating Water Pump 
Surf ace Condenser Condensate 
Desuperheater Water Pump 
Water/Chemical Injection Pump 
Startup Chemical Injection Pump 
Organic Chloride Injection Pump 

Compressors and Drivers 

Platforming Recycle Gas Compressor 
Net Gas Booster 
Lift Gas B 1 ower 
Chlorination Blower 
Regeneration Blower 
Regeneration Cooler Blower 

Electrical 

Chlorination Heater 
Regeneration Heater 
Air Heater 

Material Handling Equipment 

Catalyst Collector 
Lock Hopper No. 1 
Lift Engager No. 1 
Disengaging Hopper 
Flow Control Hopper 
Surge Hopper 
Lock Hopper No. 2 
Lift Engager No. 2 
Catalyst Addition Lock Hopper 

Processing 

Platformer Separator Gas Coalescer 
Regenerator Lift Gas Blower 
Suction Oust Collector 
Air Dryer 
Booster Gas Coalescer 

Number Required 

2 
2 
2 
2 
2 
2 
2 
1 
1 
1 

Number Required 

l 
2 
2 
2 
2 
2 

Number Required 

1 
1 
1 

Number Required 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Number Regui red 

1 
1 
1 
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4.0 DATA SHEETS AND SKETCHES 

Data Sheets for equipment in this plant were not prepared during Phase 

Zero. The equipment design is proprietary to UOP. Data Sheets will be 
prepared 9uring the early stages of the EPC phase. 
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P~ID LINE WORK STANDARDS 

INSTRl..IENTATION 

2. GENERAL LINEMORK 
SYMBOLS & EQUIP 

3 . PROCESS LINES 

4. HAIN PROCESS LINE 

5 . ORA! NS , VENTS & SAFTEY VALVES 

TE.XT . ! /tO"HIGH 

1 . ARROHS FOR LINE HE I GHT 0 : ..., 

A. ELECTRJCAL SIGNALS 

PNEUMATIC SIGNALS 

t: ~ 3 : ... 

O. l"LINE . O,INSPRCE 

LINE HIOTH 

0.010 JN. 

0 .022 IN. 

0 . 022 JN, 

0 ,04SIN . 

0,022 !N. 

l/8" ,45° SLASHES AT 0 .6 " SPACING 

C. CAP I LLARY TUBE 

D. HYDRALUCS!GNl\L 

E . ELECTROMAGN£T IC 
Rl\OIATION OR 
SONIC S !GNAL 

F . OTHER SYSTEMS . 
91..00 • IXJTLI NES 
& EQUIPMENT 

G. CENTER LINE 

H, FIJRNISHilll:lY 
OTHERS 

J . ~~ 
!EXISTINGJ 

INSTRUMENT CIRO...E 

01 N OJA. ARCS AT 0.6" Sf>RCINll 

Q.'5W""""INOTE !) 0.3" LINE ' O. ! " SPACE 

E----- ----
0.4 " LINE.0 . 1" SPACE 

r-_ ----------------c:-- O.S" 10 . l " LINES. 0 . 1" SPACE 

P&ID SYMBOL Sl7FS 

0 

2 . HISCELLANEOLIS EQUIPMENT 0 0 .35" SIDES 

3. TIE- JN POINT BETHEEN 
NEH&EXlSTING 

4. LINE BREAK OR 
RESUMPTION POINT 

5. INSTRIJMENTAT!ON 
TO/FROM 

1. FlPNJ"-HFn WITH FDlllPK'"NT 

0 Q. 40NSIDES 

0.25")( 1. 4" 

* o.z· LttE;s 

STATUS SYMBOLS -- LINE VALVES 

.... 
3: --r1:.f--

---f"~-f--

5. 

8 

OPEN ~ING NORMAL OPERATION 
<ALL VALVES EXCEPT BUTTERFLY! 

OPEN DUR! NC NOHAAL lJ'l:J{K I I~ 
IBlITTERFLY Ct.t.Yl 

CLOSED OORING NORMAL OPERATION 
( Bv'1'1EP.fl.'f ON~'( ) 

LO - LOO.:ED Of'EN 
LC - LOCKED Cl.OSEO 
CSO - CAA SEALED CPEN 
Cst - CAA SE.ALEO CLOSED 

7 

PROCESS PIPING 

.. 1 HAIN PROCESS LINE 

I SECONDARY PROCESS LI NE 

3 . -----D-- CONCENTRIC REDUCER - INCREASER 

ECCE NTRI C REOOCER - INCREASER 

WELDED CAP 

.. SCREHEO CAP 

HOSE CONNECT I ON 

9 . ----E-- QUICl<DISCONNE:CT 

I 

JO• -----11"1!--- FLEX IBLE CONNECT ION 

-----'~ 

JS. 

t:::!:!."8) 

ATM, 

OR r 

BLIND FLANCE 

INSlLATING FLANGES t!Fl 
OR DIELECTRIC UNION COUI 
CStCJHNl 

BREl'\THER CJ\/" 

LOOP SEAL 

[)()HNWl\FIO SLOPE ti ~ PER B' Sl-OlNl 

UPHRRO SLOPE ( ! - PER 5' SHO\iN J 

AT MOSPHERIC VENT 

18. c=::JH HEAT CONSERVllTlO ~< 

0 .2'' HIDE. 0 , 6'• LONG HAX. 

t=:JB PROCESS CONTROL 

.. 2" H[OE. o.r LONG HAX. 

c=::JC COLO INSULATION 

0.2"MIOE, 0 . 8" LONG Hl\X, 

21 . c:=:JT STEM TRACING 

0 .2 " HfOE. O.B' LONG Hl\X , 

22. r::::::::::::f ELECTRIC TRACJ~ 

0.2" w1oe:. o.s· LONG HAX . 

2"J . c:::::f" ~1Jl"'TEClJON 
0.2" MICE, 08tt LONC Hl\X, 

~ JACKE.TED 

0 . 2" MIOE . O.B " LONG l'IRX. 

~ - !::TllC:ct REL I EVE 

b I 5 

LI NE VALVES AND 
CONTROL VALVE BODIES 

J • ----{><I---

2 . -M-----

'. --C-0----

'·--V-

'·~ 

• . ---K>+----

··~ 

JO. + 

J>. --!Of--

12. -----i?rt.-

I J • ------[5<::}---

14. -----i ........ f--

JS. ---j~ f--

19.--e-

22.•*-
23 . -{><)I 

" . ---l!><JI 

T 
r::<i 

GATE 

GATE HITH CAVITY VENT 
0"4 HIGH PRESSURE SIDE 

ANGLE 

NEEDLE 

PLUG t2-Hl\Yl 

PLUG tJ-HAYI 

PLUG 14-Hl\Yl 

CHECK CFLOH DIRECTION ----+- SHOHNl 

CHECK Hllll 
FUS !Bl._E LIJ<,llC 

FLOW LIHIT !NG tOR EXCESS FLOH 
CHECKl 

STOP DECK 

QUICK OPEIW~G 

8LO"°°"" 

VALVE PLUGGED 

VALVE HITH BLHCJ Fl.At« 

l'\CTUl'\TOR 
G - GEAR CSHOHNl 
A - AIR WRENCH 
CH- CHAIN 
E - EXTENSION STa1 
S - SPECIAL TYPE 

t I 

MISCELLANEOUS 

2. 

3 . 

f) 
181 

6 . 

a. ----ITJ--

0 • ----n-:---

0 
---G-

f) 
11.~ 

12 - --{><}-­

C12S-..l..- S32S 

\/ \/ \/ \/ \/ 

11. ------cD--

~o . 

2J. 

3 

SPECT ACl.E au ND 

C'.i RCULAR OR HAMER BL! f'll 

S ~MPLEX BASKET STRAINER 

OJPLEX BASKET STRAINER 

Y-TYPE STRAINER 
($HOHN H!THOUT BLOHOFF VALVE) 

Ta!PORARY STARTUP STRAINER 

St;REEN TYPF STRAINFR 

F ILTER 

EXPANSION JOINT 

Fl.AME l\RRESTER 

TRRP 
ST - STEAM TRAP CSHOWNI 
AT - AIR TRRP 
OT - DRAIN TRAP 

PIPE SPEC , CHANCE 

EJECTOR OR EOUCTOR 

EXHAUST HERD 

SPRAY NOZZLE OR SPARGER 
CSHOHN HITH UPHARD FLOWJ 

CESUPERHEATER 

Slll1PLING CONNECT I ON 
CNO . INDICATES TYPE) 

SAMPLECOOl..ER 
t/'10. l f'll!Cl\TES TYPEJ 

STEAM OIJT 

[JUNKIN!.: 
FOltHA I N 

1£1\TJNG COIL 

I 

, .. 

2. 

s . 

6. 

?. 

J2. 

2 

MISCELLANEOUS <CONTINUED> 

23 . CCl...D BOX 

---0 

HOOULATING-TYPE BY-PASS 
RECIRCULAT I NG VALVE CYARHl\Yl 

ASME BOILER PRESSURE 
VESSEL CODE LIM ITS 

ORl\lN TO SEWER 
OHS - 0 l LY HA TER SEHER I SHOWN) 
SHS - SANITARY HATER SEHER 
CS - Ct-EH I CAL SEHER 
HS - HATER SEWER (STORM ORRIN) 

A.JR Fll. l i:H 

CONTROL VALVE FAILURE MODES 

THO-HAY fTYPICRL, GLOBE st«JHN) 

FO - ll'<llCATES FAIL 
FC - 11'1'.l!CATES FAIL 
FL - lt-IJICATES FAIL 

(POSITION OOES 
FT - INDICATES FAIL I 

FIRE PROTECTION 

!\!\~ 

® 

FIRE HYDRANT HITH 
PlJHPER CONNECT ION 

FIRE HYDRANT WlTH MONITOR 
!PUMP CONNECTION SHOHNl 

HOSE ANO STR...O PIPE SYSTEM 
PER t-FPA- 14 

FIXED SPRRY SYSTEM 
PER NFPA-15 

SPRINKLER SYSTEM 
PER NFPA- 13 

HALON 1301 SYSTEM 
PER NFPA-l2A 

HOSE HOUSE 

OELUGE VALVE 

HINIMIJM LENGTH ANO F~T FOR LINES. 

ALL LINE PATTERNS BASEO ON 1.2· REPEAT PATTERN 

/'ILL LJNt:.~ l'IU:>I Ml:..l:.I Kl !,,;~, !;ll'll:ll.l.!; ,j, 
EQUIPMENT LINES HAY P«?T START WITH A SPACE. 

&. l-u,·t l ISSUED FOR PHASE O 

& ISSUED FOR REVIEH I APPROVAi. 

.. .,. ...... -i.:1.. :::J. 

ASHLl'\HO SYNTHETIC FUELS, IHC. 
l'llJH:'I) F.:NFRQY Cottf>RHY, IMC. 

U. S . OE.PARTH£HT OF ENERGY 
COOPERA Tl VE l'\OREEIENT 
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8 

EQUIPMENT 

'· FILTER 

I I 
~ ICENTRIFUGAL SKIHNI 

3. HYOfML.l.IC TURBINE DRIVEN PLM' 

I I LcJJ T~BUE DRIVEN 
PlJHP , ctff'RES~ OR BLOIER 

5 . Ld---0} Tl.fl80EXPl\l<ER 
fELECTRICAl GaEAATOR SMff'J 

.. 

"· 

I I. 

7 

RECIPROCATING 
lllR~SSOR 
(INSTRl.MNT & SERVICE! 

VERTICAL CENTRIFUGAL OR 
SI.ff'""" 
CHOTOR DRIVEN SHCHll 

BELT CONVEYOR 

HIXER 

EOUCTOR 

ROLL CRUSHER 

LEGEND FOR ROTATING EQUIPMENT 

C - C£NTRIFWAL 

P - PROPORTIONINC1 

R - REC IPROCl\TION 

RO - ROTARY 

M - MOTOR DRIVEN 

T - Tl..R8ltE DRIVEN 

H - HYORAll.lC TLRBIIE DRIVEN 

I 6 

HEAT EXCHANGERS 

" c::==::J 
C><) 

3. -c==J---
~ 

.. IOL I) 

s. 

.. 

7. 

I 5 

FIN Tl&'. • 
mflF PIPF 

AIR COOL.ER 

AIR COOLER 
!PITCH CONTROLl 

REBOILER & CHILLER 
KETTLE TYPE 

ELECTRIC HEATER 

I-EATER. COOLER 
CR C<HIENS<ll 

SURFllCE CCNJENSER 

I 

2 . 

3. 

.. 

s. 

.. 

VESSELS. TANKS. ETC. 

0 PRESSl.11£ V£SSE1...S , VERTICAL 
ISHC:NO OR IOUZONTAL 
ITN«S, RECEIVERS, DRYERS, 
SEPl\AATORS, ETC . I 

CLARIFIER 

0 CaE. ROOF T At« 

D FlOllTINC TOP TAl'f( 

FIRED HEllTER 

Slff> 

~IFIER 

DESIGNATIONS 

INSTRUMENT TAGGING 

f.'tJ,iq'!l~ 

: : : : ~ - - - -- HOOIFIER . A.e,c ETC . 
I I IL-- - · --LOOP ....... 
1 l L - - - - " --TRlllN ~ !SINGLE TRl\IN IS IJ 
IL------ --Pl.ANT ....... 
L- - -- -- - -- IS/\ Fl.KTION 

LOOI" tUeER IS MURHllLLY THO Dtc!TS. JO THROUGH 99 . 
A THIRO SPACE IS FOR SPILLOVER . 
Pl.ANT f<i..HJER IS NOT NORMAlLY ~ IF ll 
CARRIES n£ SNE NLM8EA AS TtE OR/\HINC. 

@FOREXIU4PL..E 

3 I 2 

.&. :t·~ .... I ISSUED FOR PHASE 0 lt6i MJ 14S 11', 

&. ISSUED FOR REVIEM / Af>PROVl\L .,..,, ,... ,l/J fX 

ASM..NC> 8YNTl-£TtC FUElS. INC . 
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GENERAL INSTRUMENTS 

·O 
"8 
'·8 
·8 
,8 
6 o:J 

LOCl\L HOUNTEC 

COMB I NATION 
:<SERVICES !NOTE 1.0HG.O-E/\-4) 

SENSORS - FLOW 

µ 
2.~.· 

f) 
3.~ 

s.~ 

JO.~ 

'-'0 
II . >-§------; 

B I 

FE - ORIFICE Pll\TE 
FO - RESTRICTION ORIFICE 

VENTURI TUBE OR 
FLOHNOZZLE 

P!TOT OR PITOT-VENTLRJ 

"'" 

FORHAAO-REVERSE 
PITOT TUBE 

WEIR 

TURBINE OR PROPELLER 
TYPE 

ROTAHETER 

IN-LINE INSTRUMENT 
!NOTE 2 . CHG . O-EA-4l 

FLOW STRAIGHTENING 

'""' 

7 I 

SENSORS - LEVEL 

s. 

1;11.;,E GLASS OR FLOAT 
OR OISPLACOIENT TYPE 
LEVU INSTRIMENT 

OIFFERENTil\L PRESSURE 
TYPE !NOTE 3 . OWC. 0-EA-41 

(NOTE 3 . OWO, O-Ell-4) 

TANK-HOL.NTEO 
DIFF£RENTil\l PRESS\..AE. 
TYPE 

INTERNAL BALL-FLOAT 
TYPE 

GAGE BOARD TYPE 

SENSORS - PRESSURE 

DIRECT CONNECTED 

MITH DIAPHRAGM SEAL. PIPED 

SENSOR - ANALYSIS 

~ 
2. ~ I'm T~-FLOW TYPE 

SENSORS - TEMPERATURE 

r·~ 
I~ 

0'A 
2. ~ 

3 . A r 

Tl - BIMETALLIC THERMOMETER 
TW - THERl'ror!ELL 
TE - SINGLE SENSOR 

DUllLSENSCll 
!SKJMN wt£N BOTH ARE USED! 

FI LLEO SENSOR 

VALVE BODIES ~ FAILURE MODES 
<;fFl'\'rir. . n-FA-1 

!NOTE 4, OHG . D-Ell-4 1 

6 I 

2. 

s. 

6 . 

'· 

.. 

IO. 

2. 

5 

VALVES - ACTUATORS 

PNEUMATIC DIAPHRAGM 

OIAPHRllGH, PRESSURE BllUINCEO 

ROTARY HOTOR ISHOHN TYPICALLY 
MITH ELECTRIC SIGNAL) 

PNEUHA T IC CYL I NOER , 
SINGLE l\CTING 

, HYORALl..IC CYLINDER. 
OOlSLE ACT I NC 

PNEUMJITJC CYLINDER. 
OOUBLE ACT I NG 

PTELW\TJC CYl!f<()ER. 
OOl,.et..E ACTING. MITH 
PILOT VALVE 

SINGLE SOLENOID 
Rl':Sl!:T AFTER LATCH 

ELECTRO-HYORALl.IC l!JIDlW 
OR PrELHATIC-HY~IC 
CSYM80I,. PIHi 

UNCLASSIFIED !TYPE a: 
ACTUATOR TO B£ WRITTEN 
ROJACENT TO THE SYM80Ll 

VAL VE BODY WITH 
ACTUATOR - TYPICAL 

FC 

!NOTE 4. OWQ . 0-EA-41 

SELF-ACTUATED 
DEVICES - FLOW 

~ FLOW REGLl.ATOR 
~ !NOTE s . DMG . D-E.11-41 

~ Slc::HT FLOH QLASS 

SELF-ACTUATED 
DEVICES - LEVEL 

f'0'.1-1 ~£""- RECUJITOR MITH 
...____. ~ MECHANICAL LINKAGE 

t 4 

SELF-ACTUATED 
DEVICES - PRESSURE 

,&"?A 
L ~ 

e 2. ~ 

D .. _r 

PR£SSl.R£ REDLCING 
REQ..LATCR 
SELF-coHTI\ I r£D 

PRESSURE REOUCJNG 
REGUL.ATM 
MITH EXTERNAL 
~SUR£ TN-

OIFFEREtlflAL PRESSLRE 
REDLCINC REcru.JITOR 
HITH INTERNAL AND 
EXTERNAL PRESSURE Tl\PS 

BAOC?RESSl.RE REGl.A.ATOR 
SELF-CONTl\JtEO 

81\CKPRESSURE RECUUl.TOR 
HI TH EXTERNAL PRESSURE 
TAP 

<El 
HITH 

•OR 
Pl LOT 

VAC\.Ut RELIEF VALVE. 
.llNCLE PATTERN SPRING 
OR Mi l CHT LOfl.DEO, OR 
HITH INTEGRAL PILOT 

PRESSURE Al'(} Vl\CU.JM 
RELJEF VALVE 

RUPTURt:: OISK OR 
SAFETY 1£AO , FOR 
PRES~E RELIEF 

RtPTl.EE OISK OR 
SAFETY 1-f:AQ, FOR 
VACLl.M IELIEF 

SELF-ACTUATED 
DEVICES - TEMPERATURE 

I 3 

TEMPERATURE REGULATOR, 
FILLED SYSTEl'4 TYPE 

I 2 

HAND ACTUATED DEVICES 

·· £ 
2.~ 

THO-HAY HANO CONTRa. VALVE 
JN P!WCCSS LHE 
tNOTE 1>. CJMQ . 0-EA-'li 

Ml\lllJJl.LLY AOJUSTABLE 
RESTRICTION ORIFICE 
IN SWNAL LINE 

3.~ THO-HAY HANO ACTUATED 
SHITCHJNC VALVE IN 
PNELHATIC SIGNAL LUE 

MISCELLANEOUS DEVICES 
<NOTE 7 . QlolG . D-EA-41 

TYPICAL SYMBOL 

I ef C!Otlf\L lltl.l\Y 
!NOTE e. OlofG. O-EA-41 

RELAY SIGNALS 

2. 

3. yP 

4. !.4 

s. Yi 

6. !: 

• . < 

)J . .!. 

SQUARE ROOT EXTRACTOR 

VOLTAGE TO PNEUMATIC 
CONVERTER 

ClRRENT TO PNEUMATIC 
CONVERTER 

VOLTAGE TO Cl*tRENT 
CONVERTER 

AOC AND SUBTRACT 

HIGH SELECT 

HULTIPl..Y 

DIVIDE 

FOR ROOITION/U. RELAY SYHBOLS, 
SEE ISA SS. I. TABLE 2 

12 . -0-- ~~I~ =SI~Pl..~~Si11~ 
SYHBOL J . PURGE FLUID At<l POl-IER 
SUPPL I ES ARE = 

... 

16 . 

INTERLOCK 

y 

JO SUPPLY 
y 

HAf()• INTERLOCK - EFFECTIVE 
ONLY IF ALL INPUT EXIST 

HORH INTERLOCK - EFFECTIVE 
IF ONE OR MORE INPUT EXISTS 

ANALOG CONTROL SIGNl!l 

BLRtER CCHTROL SIGNAL 

I/'\ 

ISSUEO FOR PHASE 0 • wgt: <16' ~ 1/5 

ISSUED FOR REVIEH / ,llPPROVAL 111"9 ,¥f lolff /JS 
.............. -w.~. 1-·-

/\GIL/VI[) OYNTICTIC fl..Q.O. me. 
lllRCO EHERQY COMP.llHY . JHC. 

I 
U. S . OEPAATHEHT OF EHEROY 
UJU'kJU\11'11::.ftlMU.Ml::.frll 
HO. DE-FCOS-~711 
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FIRST LETTER <NOTE 91 
SENSING OEVICE 

!NOTE Sl 

~OR INITlllTINC VARIABU: 
!NOTE IOI """"'-

PRIMARY 
ELE>ENT TRANSHITTEA 

TYPICAL SYMBCX.. 

CONDUCTIVITY 

DENSITY {l'Jl.SSl OR HEIGHT 

VCLTAQE fEHFI 

GllGINC IOJHENSIONllLI 

TINE 

LEVEL 

USER'S CHOICE 

Pf!ES~ 

~SSlRE. DIFFERENTIAL 

OUl\NT I TY OR EVENT 

TElf'ERJ\11.0E 

f'l.l.ll\IAAJABLE 

ll!SCOSlTY 

l.M:LASSIFIEO fNOTE 14) 

VlBRl\TlON 

POSITION 

OE 

CE 

DE 

" FE 

IE 

JE 

PE 

PO 

" 
YE 

" 

1. EXAHPLES CF HE USE OF Tl\NCENTIAL INSTRUMENT CIRCLES TO 
DENOTE A SINGLE 1"4STRUHENT HITH THO VARIABLES Af.ll/OR TWO 
FllCTIONS. 

two vAAll\BLES 1 MOR'\.~e:~~cORO£R. ttE FOR now 

TWO Ft.Nell~ : ~R~~fe=I~ ~E~ciir-'~~T. 

~ ~ch . CONTRQ.. VALVE HlTH 

2. THE TYPE OF FLOH INSTRUMENT HAY BE NAMED OUTSIO£ THE 
INSTRUMENT CIRCLE, E .O. MAGNETIC FLOW METER , OISPLACEHENT 
METER. MASS FLOW METER , ETC . 

3, Tl-£ \.PPER INSlRUHENT LEW LINE IS OMITTED IF LEVEL lS 
MEASURED BY PRESSURE !NSTE,l\O OF OIFFERENTIAL PRESSLRE. 

A CONTRO... CR S£MSING DEVICE CR REUIY Hf\VING A DISPtAY 
FU'CTION ~ MAYE Tl-£ APPROPfUATE OISPtAY LETTERS 
AOOEO AFTER n£ 1£1\Stf!EO VARIABLE DESIGNATION . E.G, 
l!,ll; OCGIGrVITI:G IVW.YOIO WDICnTWQ couma ... GTnT ! Cfl . 

6 . A HANO CONTROi.. Vl\LVE HCV IS A HANO-ACTUATED VALVE THAT 
EITHER MOOULATEO A PROCESS STREAM OP. I S U'iEO AS AN 
INSTRUMENT DEVICE . 

ION. 
INS 

a I 7 

I IT 

BT 

CT 

or 
ET 

FT 

OT 

LT 

POT 

QT 

Tl 

YT 

HT 

ZT 

CI 

DI 

El 

Fl 

Cl 

II 

POI 

SI 

Tl 

•I 

"' 

I 

OISf'l...AY DEVICE 

INTEl:ft'IT!NC 
Jl<llCl'ITOR 

AUIRM Alff..NCJATOR 
Cl<ITE ISl 

'-"' HIGH HIGH & LOH 

11"-

'"-.. "'-
"'-

Ill! DAL 

ER 

" FOi "'-
QR °''-

IR IOI !AL 

JR JOI 

KOi 

POR POAL 

OR 001 

SOI 

"'-
'"-

ZR 

7 . FCR ROOT Att'.l OT~ INSTRllEHT VALVES, SEE IHSTRUCENT 
INSTAU.ATION DETAILS 

CAN 

EllH 

PRN 

PORN 

Tl\H 

8 . ll£ DESCRIPTION OENOTINCl A RELAY FlKTla.I SHOU....O BE SHOHN 
ON Tl£ P&IO EXCEPT Ht£N USEO WITH DISTINCTIVE SY"80LS SUCH 
!IS A SCl..ENOIO VALVE . 

A OOIJBlt SOLENO ID Vl\LVE IS ORJ\HN HITH THO Slt-IOLE SOLENOIDS. 

9 . Tl-£ INSTRUMENT LEGEN'.l IS BASED a.I ISi\ ST~RO SS . l -1973 
FOR Ft.RT~ DETAILS ANO CLARIFICATION. REFER TO !SA 
STP.t-OARO . 

10 . ANY FIRST LETTER HAY BE MODIFIED BY ll£ FQ...LOH I NC LETTERS : 

0 - DIFFERENTIAL {PO - PR£SSURE DIFFERENTIAU 
J - SCAN IAJI - SCANNING ANALYZER It<l l CATORJ 
Q - lNTEGAATE CR TOTllLIZE !FOi - FLOM IITTEQAAT I NG 1"131CATORl 

ll . Tl-£ LETTER A JS USED FCR AlL ANALYSIS VARl.o.eLES. ll£ FOL­
LOHHIC TERl1S HAY BE PLAC'ltO OUTSIDE ll£ IHiTRlKNT Cl~E 
OF A LOOP TO OEHJTE Tl£ SPECIFIC VARIAlBES . 

"" "-co 
COHO 
CINI 
N 
N2 :r 

6 

NOX 

ik 
llRP 
PH 
5102 
S02 
TRB 
'1S 

NITROC;:EN OXIDES 
DISSO..VEO OXYc;:EN 
~SEt'.lJS OXYGEN 
OXIWITION REDUCTION 
PH 
SILICA 
Sll...PtU DIOXIOE 
~BIOITY 
VISCOSITY 

I 5 

I Im. 

OAK. 

EANI. 

''"'--
JANI. 

-
TANI. 

''"'-

SUCCEEDING LETTER<Sl <NOTE 91 

CONTI<OL 
STATION 

Hl\ll/f\UTO 

ex 
DI< 

EX 

FK 

IK 

JK 

'-' 

oc 
EC 

FC 

NC 

IC 

JC 

KC 

LC 

MC 

PC 

POC 

oc 

SC 

TC 

" 

zc 

CCNTROL DEVICE INOTE SI 

CONTR<>. 
"'-" 

D• 

" PD' 

IN 

SElF­
ACTUATEO 

"'-"" 
I !CV 

"'' 

'-" 

"' 
PO" 

TCV 

12. FO - DESIGNATES FLCM RESTRICTION ORIFICE 
FF - DESIGNATES FLOW RATIO 
FFC - DESIGNATES FLOW RATIO CONTROLLER 

13. 

INS 

TNl\T H 

"'" "" NIJI<llEA 
S USE 
!NED 

OTtER FINAL 
CONTROi. 
flFl"ENT 

{NOTE 161 

IZ 

KZ 

'-' 
MZ 

PZ 

POZ 

oz 

sz 
TZ 

uz 

zz 

IS. ~~~VA...~~=T~r~G. 

t 

~-OESICfJATf'iHJl;t'-HIQ-flF"VFI .1111\lne 
LAll - DESIGNATES LClloH.OW LEVEL AlAAH 
LAH.. - DESICNATES HIGH-LCM LEVEL A.l...ARK 

I 

SH!TCH 
!NOTE 171 

cs 
OS 

ES 

IS 

JS 

KS 

LS 

MS 

PS 

POS 

OS 

us 

ZS 

3 

MISCEU.J\NECUS OEVICE 

LOCAL 
OBSERVATION 

OLA<S 

TEST POINT 
CCNECTION 
UIOTC 101 

AEUIY. 
CllM'UTER 
won: !:1 

USER'S 
O«>ICE 

ffllTCJJI 

ll'CLASSIFIED 
<NOTE 141 

ac 

,. 

I 19 I IX 

"' ex 
CP CN ex 

DB OX 

EN EX 

FP 

JO 

KB 

LP 

PY PB PX 

OX 

" TB 

IB. A TEST POINT JS A PROCESS aNECTION TO HHI~ NO INSTRlttENT 
IS PERMANENTLY ctNECTEO. BVT 1+11~ IS INTENOEO FOR TEMPO­
RARY. INTERMITTENT . OR FUT\.RE CCNECTll>I CF AN INSTRUMENT, 

pp INT 
AP -
TP - INT 
TH -
NP -

19 . TEXT LOCl\TlONS AROIJNl l NSTRUHENT •SftLLClONS" SHALL 6E 
STANOARO IZED AS SHOWN JN THE Sl<ETCH BELOW . 

"®" JI 
J2 

J l - JS!\ COOE <JNSTRUHENT TYPEl 
J2 - LOOP NUHBER 
J3 - VEIO'.JR DESIGNATOR CE.Q . • l 
J4 - FlKTION <E . !;: • .("J 

I\ 
.&. l·z~I ISSl.EO FOR PHASE 0 

& ISSlED FOR REVIEH I llPPRO'IN... 
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"E." S I ZE 

G 

p 

D 

-

c 

-

B 

A 




