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REPORT IV 
VOLUME 6 

INTRODUCTION 

Report IV, Volume 6 provides descriptions, data, and drawings pertaining 
to Gasification and Purification (Plant 12). 

Gasification and Purification (Plant 12) produces makeup hydrogen for 
H-Coal<E> Preheating and Reaction (Plant 3), and produces a medium Btu 
fuel gas for consumption in fired heaters. 

The following information is included for the plant described in this· 
volume: 

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

• An equipment list, including item numbers and 
descriptions. 

• Data sheets and sketches for major plant components. 

• Pertinent engineering drawings. 

At the end of 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. 

Gasification and Purification (Plant 12) utilizes process technology from 

three licensors: gasification of vacuum bottoms using the Texaco 
proce~s, shift conversion using the Haldor Topsoe process, and purif ica­

tion of fuel gas and shifted gas using the Allied Chemical Selexol 
process. 

i 



This licensed technology is proprietary in nature. As a result, this 
volume does not contain full disclosure of these processes although a 
maximum of information has been presented consistent with the confiden-. 
tiality requirements. Where data appears incomplete in this volume, it 

is due to the above described limitations. 

Full data concerning this plant are available for DOE review at the 
·Houston off ices of Bechtel Petroleum, 1nc. 

i i 
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PLANT 12 GASIFICATION AND PURIFICATION 

1.0 INTRODUCTION 

Plant 12 produces makeup hydrogen for the ·H-Coar®. reaction section in 

Plant 3 and a medium Btu fuel gas for consumption in fired heaters. An 
overall flow diagram for Plant 12 is presented in Figure 1. Major sec­
tions of the plant include: 

o Gasifi~ation including syngas quenching and 
scrubbing 

o Shift conve~sion ~nd shifted gas cooling 

o ·Shifted gas purification 

o Compression of hydrogen product 

o Unshifted gas cooling and purification 

All of the vacuum tower bottoms produced in H-Coa1·@ Recycle Slurry 
Preparation (Plant 5) is charged to Plant 12. The vacuum bottoms stream 
is gasified and partially oxidized using the Texaco Gasification Process 
which is licensed from Texaco Development Corporation. The raw syngas 
produced in the high temperature, moderate pressure reaction zone is 

cooled in the quench and scrubber sections of the gasification area. 
Slag and sobt, separated from the syngas, are accumulated and sent to 
solid waste disposal. 

Most of the raw syngas is passed over shift conversion catalyst to gener­
ate additional hydrogen via the following water shift reaction: 

This is accomplished in a three bed reactor system using Haldor Topsoe 

SSK-catalyst. The reaction is exothermic, and heat of reaction is 

recovered by generating steam at different pressure levels between the 

1-1 
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reactor beds. The 900 psi g steam generated· is totally consumed in the 
gasifier section. The 150 psig and 50 psig steam generated is exported 
into the overall plant steam distribution system. 

The shifted gas is purified by removing hydrogen sulfide (H2S) and 
carbon dioxide (C02) components using Allied Chemical's_Selexol 
Process. The purification· is achieved in two stages. The first stage 
removes H2S to the 2 ppmw level. The second stage reduces co2 in the 
final hydrogen product to 0.2% by weight. The ''lean" Selexol solvent· 
absorbs the contaminant gas components from the shifted gas. The 11 rich 11 

solvent is stripped to remove contaminants. First stage strippinQ yields. 
an off-gas rich enough in H2S to be suitable for feed to th_e Sulfur 
Plant (Plant 10). Second-stage stripping produces a carbon dioxide waste 
gas containing only traces of H2S that is vented to the atmosphere: 

Purified product hydrogen from the Selexol P~ocess is next combined with 

hydrogen-rich gases from Naphtha Hydrotreating and Reforming (Plant 18) 
and from Cryogenic Hydrogen Purification (Plant 8). The total hydrogen 
stream is then compressed to 3,480 psia for transfer to H-Coa1'® Preheat-· 
ing and Reaction (Plant 3). This stream represents the makeup hydrogen 
requirement for the coal hydroliquefaction reaction system in Plant 3. 

Raw syngas from gasification in excess of that required for hydrogen pro­

duction is first cooled and then treated to remove H2S by absorption in 
Selexol solvent. The treated gas containing less than 10 grains of H2s· 
per 100 scf is burned as plant fuel in fired heate~s. 

1-3 
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PLANT 12 GASIFICATION AND PURIFICATION 

2.0 PROCESS DESIGN 

2.1 Design Basis 

Plant 12 is designed to gasify 508,816 lb/hr of H-Coal~ vacuum bottoms. 
Most of the gasified syngas is to be used to produce 312 MM scfd of 
97.8 mole percent hydrogen product, which is to be compressed along with 
supplemental reformer and cryogenic hydrogen streams to 3,480 psia for 
delivery to H-Coal~ Preheating and Reaction (Plant 3). · Syngas in excess 

of that required for hydrogen production is to be used to produce a 
· medium Btu fuel gas. 

A summary of design basis feeds and production for Plant 12 ·is provided 
in the following list: 

Feed Streams 

• 508,816 lb/hr vacuum bottoms from H-Coal<E> Recycle 
Slurry Preparation (Plant 5) 

• 4,528.5 TPD of 99.5 volume percent oxygen from the 
Oxygen Plant (Plant 15) 

• 9.3 MM scfd of 95.l mole percent hydrogen from 
Naphtha Hydrotreating and Reforming (Plant 18) 

• 225.7 MM scfd of 93.7 mole percent hydrogen from 
Cryogenic Hydrogen Purification (Plant 8) 

Product Streams 

• 312 MM scfd of 97.8 mole percent hydrogen as net 
hydrogen production in addition to reformer and 
cryogenic hydrogen for delivery to Plant 3 

• 86 MM scfd of medium Btu fuel gas 

• 17 MM scfd of stripped off-gas containing H2S as 
feed to Sulfur Plant (Plant 10) 

• 103.5 MM scfd of stripped co2 waste gas for 
discharge to atmosphere 

2-1 



1 1,526 TPD (dry basis) of slag and soot to landfill 
disposal 

Gasifier yields and conversion are as follows: 

• 40.6 scf of co + H2 per pound of dry and ash-free 
feed 

• 96% carbon conversion to syngas. Unconverted 
carbon (soot) is rejected with slag 

Additional data on design basis feed streams are presented in Tables 1, 2 

and 3. Ash analyses are provided in Table 4 for Illinois No. 6, Kentucky 
No. 9 and Kentucky No. 11 coals. It should be recognized that the Phase 
Zero design basis for vacuum bottoms composition as shown in Tables 1 and 
2 is based on Illinois No. 6 coal. 

Product compositions and flow rates are presented in Table 5. 

Reliability a~d operating flexibility have been enhanced by the following· 
provisions: 

• Five gasifiers are included when three will provide 
required stream day rates of hydrogen for hydro-
1 iquefaction in Plant 3 and four will provide enough 
capacity to gasify design rates of vacuum bottoms. 

• Intermediate tankage (150,000 Bbl) has been provided 
for storage of cutback vacuum bottoms: With 50% 
cutback this represents 10~-days holdup for one 
gasifier. · 

• Three 33-1/3% trains of shift conversion have been 
provided. Shifted gas is combined and then re­
divided into three 33-1/3% for shifted gas 
purification. 

• A spare trafn of hydrogen compression has been 
included in the five trains provided. 

• The unshifted gas purification section provides a 
means to handle syngas in excess of that required 
for hydrogen production. 
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TABLE l 

GASIFICATION FEED STREAMS 

Vacuum Bottoms Plus Flush Oil* 
(Base Case Illinois No. 6 Coal) 

wt% 
975°F 11.44 
975°F + 52.97 
Coal 13.77 

Inorganic 21.82 
Total 100.00 

Total lb/hr 519,200 
0 API 60°F -35. 15 
Specific Gravity 1.47 
% Sol ids** 35.6 

* Includes 508,816 lb/hr vacuum bottoms from. Plant 5 plus 10,384 lb/hr of 
distillate flush oil from Plant 17. Further discussion regarding the 
need for flush oil may be found in the following process description 
section. 

**Includes unconverted carbon. 

Oxygen 
Component 
H20 

H2 
N2+Ar 

02 
co 
co2 

Mol% 

0.5 
99.5 

Pound mol/hr 11,800 
MM scfd 107.4 
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Elements 

Carbon 
Hydrogen 
Sulfur 
Nitrogen 
Oxygen 
Ash 
High heating value Btu/lb 

TABLE 2 

VACUUM BOTTOMS ANALYSIS 

Normal Average wt% 

68.39 
4.75 
1.87 
0.98 

2.21 

21.80 

12, 718* 

Vacuum Residue Analysis (Dry Ash-Free Basis) 

Element · Normal Average wt% 

Carbon 87 .46 
Hydrogen 6.07 

Sulfur 2.39 

Nitrogen l.25 

Oxygen 2.83 

* HHV as calculated by Texaco DevelopmP.nt Corp. 

2-4 

Range wt% 

l.3 - 2.5 
l. 2 maximum 

16 - 27.0 



TABLE 3 

·coMPOS IT IONS 
HYDROGEN STREAMS 

Plant 18 Plant 8 
Ref armer Cryogenic 

H2 H2 
mol% mol% 

H20 

H2 95. 1 93.73 
N2+Ar 2.78 

02 
co 2.62 

C02 
H2S 
NH3 
cl 1.6 0.87 

c2 2.2 

C3 0.8 

c4 0.3 

Pound-mol/hr 1, 025 24,753 
MM scf d 9.3 225.4 
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TABLE 4. 

SLAG ANALYSIS 

wt% 
I 11 i no is No. 6 Kentucky No. 9 Kentucky No. 11 

P205 o. 10 o. 17 
Si02 45. l 47.96 40.30 

Fe2o3 17.6 25.59 28.31 
Al 2o3 19.9 17.51 17. 14 

Ti02 l. l 0.89 0.97 
cao 4.0 l.00 l.33 

MgO 0.9 0.95 0.60 
so3 5.6 0.71 0.36 

K20 1.4 2. 19 2.22 
Na2o l. l l.60 0.52 

Undetermined 3. l l.50 8.08 

Total. 100.0 100.00 100.00. 
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Hydrogen from Total 4 P 1 ant 12 Hydroqen ( ) 
to Plant 3 to Plant 3 

Mal% Mal% 

Carbon 
H20 
H2 97.85 96.10 
N2+Ar 0.54 1.46 
02 
co 1.10 1.71 
C02 0.20 0. 12 
H2S 
cos 

N C1 0.31 0.56 
I 

C2 0.04 ..... 
C3 0.01 
C4 0.01 
Slag 
Total 

Pound-Mal/hr 34,292 60,071 
MM scf d 312.3 547.0 

Notes: 

( 1) Includes some flashed hydrogen from Selexol 
(2) 12% for low sulfur residue. 
( 3) Total sulfur not to exceed 20 qrains/100 scf 
( 4) Includes hydrogen from Plants 8 and 18. 

9948U 

TABLE 5 

PRODUCT DATA 

Medium Btu(l) (3) 
Gas 

Mal% 
HHV 284 Btu/scf 

18 ppm 
40.50 
0.50 

51.07 
7.60 
4 ppm 

180 ppm 
0.30 

10,344 
102.9 

unit. 

Hf S-Rich 
0 f-Gas 

Mal% 

12.26 
0.94 

trace 

2.60 
68.23 
15.82(2} 
0.10 
0.04 

1,870 
17.0 

Combined Slag 
co and 

Off-G~ses Soot 
Mo1% wt% 

3 
0.79 18 
0.33 

31. 78 
8.45 

150 ppm 
58.62 
2 ppm 
6 ppm 
0.02 

79 

34,092 
310.4 



2.2 Process Description 
. ' ... 

Plant 12 consists of five trai~s of g~sification, three trains of shift 
conversjon and shifted gas cooling, three trains of shifted gas purifi-
cation, five trains of hydrogen compression and a single train for 
unshifted gas cooling and purificati~n •. Each of these major sections 

will be described in more detail in the process description that 
follows. Unless 6therwise denoted, discussion has been facilitated by 

proceeding through each section as though it contained but one train. 

Process flow diagrams are presented on Flowsheets 12-B-B-l through 
12-0-B-6. 

2.2. 1 Gasification 

The Texaco Gasification Process is proprietary and only a simplified 
flowsheet has been included in this report. Flowsheet 12-B-B-l presents 
only battery 1 imit and function i.nformation for the gasification step. 

Residue from the vacuum towers in H-Coal·(!) Recycle Slurry Preparation 
{Plant 5) is gasified via partial oxidation gasifiers using steam ·and 
oxygen as the gasification agents. Gasifier reactions are many and 
varied but the predominant ones are as follows: 

• CxHy .--- xC + y/2 Hi 

• C + o2 --~ C02 

• c +. 1/2 02 ,-- co 

• CO + H20 ~ C02 + H2 

• ~ CO + 3H2 .._-- CH4 + H20 

• S + H2 .._-- H2S 

• s + co " ' cos 

2-8 



All reactions are reversible and therefore a certain gas composition is 

established containing all of the gas species. The exact quantities of 
each species depend on the amounts of reactants, operating conditions and 

on the approach to equilibrium. At the high temperature prevalent in 
slagging gasifiers, equilibrium considerations normally dictate a high 

concentration of CO and H2, a moderate concentration of co2, and very 
little CH4• 

The synthesis gas produced in the gasifiers at the high temperature is 
quenched and scrubbed with water to produce a clean saturated synthesis 

gas. The gas is cooled by direct injection of liquid water to produce a 
water saturated product. Steam is a reactant in the downstream shift 

conversion step, and for this design, a nearly optimal steam to dry gas 
ratio results from the direct water quench. 

The size of the gasifier is limited by economic considerations and exper­
ience factors. To process the total (508,816 lb/hr) vacuum bottoms yield 
from H-Coal<!) Recycle Slurry Preparation (Plant 5) four gasifiers of the 
largest design are needed. Five gasifier systems are to be installed, 
including one spare to ensure continuous operation at the design capacity. 

Reciprocating pumps are necessary to inject the slurry feed to the gasi­
fiers. A clean flushing oil is injected into the stuffing box of the 
pumps to minimize plunger wear by the~slurry. The oil requirements are 
2% of the feed. The flushing oil joins the vacuum bottoms in the pump; 

therefore, total feed to the gasifiers is 519,200 lb/hr. Further discus­
si9n on the source of this flush oil and the details of the flush oil 
distribution system may be found in the process description for Purge and 
Flush Oil Systems (Plant 39). 

Design carbon conversion for this plant is 96%. The gasifier will 

produce two distinct solids - a slag (that portion of the solids which 
melted) and a soot consisting primarily of fine carbon particles. For 
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greater carbon utilization, the soot can be recovered and recycled, but 

such was not deemed economical for the Phase Zero design of this 
project. This is a subject, however, that will merit review and updating 
prior to Phase l design work. 

Gasifier operating pressure is determined by balancing economical.and 
practical considerations. For this project, operating pressure was 

limited by the maximum discharge pressure that could be generated in 
centrifugal oxygen compressors of proven- design. Accordingly, oxygen 

will be delivered to the Plant 12 battery limits at 935 psia. 

2.2o2 Shift 

The clean syngas from the gas scrubber is divided into two portions - a 
large portion which is converted to the hydrogen product and a smaller 
fraction (the excess) which is used to produce a medium Btu f~el ~aso 
The portion of the gas to be shifted is flow controlled while the smaller 
(excess) portjon is removed at a rate so as to control gasifier pressure. 

The process flowsheet for the shift section is presented in 12-0-B-2. 

The shift reaction represented by CO +_ H2o ~ co2 + H2 is highly 
exothermic and reversible. High temperatures favor fast reaction rates 

but result in unfavorable equilibrium conditions. Since the product 
specification requires no more than 1. 1% (vol) CO, the rest being essen­
tially hydrogen, it is obvious that the reaction must be equilihrated to 
a point where the H2 to CO ratio is approximately 98.9 to 1.1 or 89.9, 
unless a secondary CO removal step is used •. Such a step is not necessary 
since required CO limits can be met at a practical reac'tion temperature 

of about 480°F. 
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A multiple reactor system design has been developed with the number of 

stages and operating conditions being optimized for minimum cost. The 
inlet temperature to each reactor stage must be kept above the water dew 

point. Initial stages will be designed to achieve high reaction rates, 
and design_will be constrained by maximum allowable outlet temperatures. 

Outlet temperatures must be controlled below the catalyst sintering point 
and within the limits for practical vessel design. For the design feed 
gas, in a three reactor system, was found to be optimum. 

To accommodate the required capacity, three trains were deemed necessary 

as limited by maximum reactor vessel diameters. 

The catalyst chosen is Halder Topsoe's type SSK which has a Cobalt­
Molybdenum base and operates in the sulfided stage thereby permitting 
handling of sulfur bearing gases. Also, the SSK catalyst has good 
activity at low temperature which is necessary to achieve the low CO 
level required in the shifted gas. The catalyst also has high 
temperature stability (to about 900°F) which makes it functional over a 
wide temperature range. 

The optimized integrated reactor system is as follows: 

Recycle 
% co to Limit 

Feed Exit Tr. Conv. Ex it Temp. 
OF OF OF {Total) {% Feedl 

First Reactor 
(12C-lll) 516 816 300 86 18 

Second Reactor 
(12C-ll2) 526 565 39 95 0 

Thi rd Reactor 
(l2C-ll3) 460 471 11 98 0 

2-11 



Inlet temperature to the first and second reactors are as high as 

practical to take advantage of high reaction rates. A small recycle is· 
used.to moderate and control the exit temperature from the first reactor. 

The third reactor temperatures are kept low to obtain the necessary low 
CO level in the product gas. Since the catalyst is quickly deactivated 
in the presence of liquid water, operation below the gas dew point must 

be avoided. The design third-stage operating temperature provides a 
practical margin of safety above the feed gas dew point. 

Preheating to the required first-stage inlet temperature is accomplished 

via a feed/exit gas exchanger. Heat of reaction from the first stage is 

removed by a waste heat boiler generating 900 psig steam. Lower level 

heat is used to preheat boiler feedwater. Final gas temperature is con­
trolled at 526°F for feeding to the second-stage reactor. 

Second-stage exit gas is cooled to 460°F upstream of the third stage by a 
waste heat boiler producing 150 psig steam. 

In preparation for'the purification step, the third-stage exit gas is 

cooled to ambient temperature in a series of exchangers. The exchangers 
include in order a process condensate preheater, a waste heat boiler 

producing 50 psig steam, a boiler feedwater preheater, an ai.r cooler and 
a final water cooler. Optimum use is made of all heat at the various . 
levels to effect an overall thermally efficient process. 

The gas from the three trains of shift is combined prior to resplitting. 

to the subsequent three purification trains to: 

• Homogenize the gas composition. 

1 Segregate the individual shift step from the indi­
vidual purification step. Thus, if one purifica­
tion train goes down for any reason it does not 
force down a specific shift train. ~his increases 
the overall plant stream factor. 
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2.2.3 Carbonyl Sulfide Removal 

Before proceeding to a review of shifted and unshifted gas purification 
sections, discussion of sulfur conversion and carbonyl sulfide (COS) 
removal is appropriate. Most of the sulfur in the feed to the gasifiers 
forms H2S in the syngas; however, a small portion is converted to COS. 

Shift section reaction kinetics favor the formation of H2S according to 
COS +H2o~co2 + H2S. Therefore, very little COS appears in the 

feed to the shifted gas purification section. Less than one grain of COS 
per 100 scf is vented to the atmosphere in the co2 waste gas. Although 
currently there are no Federal EPA regulations limiting emissions of COS, 
it has been assumed in the Phase Zero design that the low level of COS 

emission described above will be environmentally acceptable. 

The unshifted gas contains a higher concentration of COS than does the 
shifted gas. During unshifted gas purification, approximately half of 

' the COS that enters with the feed gas is removed with the H2s in the 
12C-127 absorber and sent to the Sulfur Plant {Plant 10). The rest of 
the COS remains with the treated medium Btu fuel gas that is destined to 
be burned in fired heaters throughout the plant. This COS in the fuel 
gas creates an additional 128 lb/hr of so2 emissions from the various 
furnace stacks. The Phase Zero design has assumed that this additional 
emission will be environmentally acceptable. It is recognized that such 
emissions may be further limited at some time in the future; therefore, 
future COS hydrolysis facilities are shown schematically on the Process 

Flow Diagram 12-D-B-4. The cost for such facilities has not been 
included in the estimate; however, plot plan area has been provided. 

2.2.4 Shifted Gas Purification 

The combined shifted gas stream is split into three streams to be pro­
cessed with three purification trains. Each stream is flow controlled to 
maintain equal or constant ratio of.flow to each purification train. The 
individual flow controllers are reset in unison by a single pressure 
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controller on the suction of the hydrogen compressors. Purification feed 

gas pressure is in turn controlled by.regulating the quantity of gas fed 
to the shift section. 

Purification consists of removing H2s and co2 from the shifted gas 

stream to satisfy hydrogen product purity requirements while at the same 
time, ~reducing a stripped H2S off-gas ·suitable for feed to the Sulfur 
Plant (Plant 10) and a stripped co2 waste gas with less than 10 ppmw 
~ S suitable for atmospheric discharge. The hydrogen product is essen­

tially free of H2S and contains only 0.2% by volume co2. 

The purification is performed using Allied Chemical's Selexol Process. 

The Selexol solvent applies the capacity of the dimethyl ether of poly­

ethylene glycol to physically and selectively absorb co2· and H2S. 

The Process Flowsheets 12-D-B-5 and 12-D-B-6 present the shifted gas 
purification sectio~. The purification scheme involves removal of H2S 

to the required very low level with a small fraction of co2 and then 
removal of the remainder of the co2• These two removal steps are 
carried out in separate absorbers with separate solutions. Each solution 
is regenerated separately.to give two different off-gases. Essentially 
all the feed H2S is contained in the off-gas from the H2S removal 

step. The off-gas from the co2 removal step contains a maximum of 10 
ppm H2S. 

The H2S Absorber (l2C-ll6) has 70 trays to effect the extremely low 
H2S level required in both the product.hydrogen and the co2 waste 
gas. To minimize absorber tray requirements and to decrease solution 
circulation rates, the lean feed solvent is thoroughly presaturated with 

C02 before removing heat of absorption in the Lean Solvent Cooler 
(12E-121). Presaturation is accomplished by contacting the absorber 

overhead with lean feed solvent. After cooling, net gas is separated 
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from presaturated solvent in the 12C-114 drum. The gas then flows to the 

co2 absorber and the presaturated solvent· is pumped into·the top of the 
H2S absorber. 

The solution circulation rate is determined by the quantity of the H2s 
to be removed and the capacity of the Selexol so1vent for H2s at 
operating conditions. Full system pressure is used to reduce solvent 

circulation rate. Ambient temperature operation was also utilized 
although lower temperature operation would have reduced solution circu-

1 ation rate due to the greater solvent capacity at lower temperatures. 
Lower solution temperatures would require refrigeration, the cost of 
which exceeded the savings accruing to reduced solvent circulation. 

The rich solvent from the H2S absorber at 600 psia is routed through a 

Hydraulic Recovery Turbine (12GH-132) into the first stage of a flash 
system. The power output shaft from the turbine is coupled to the 

solvent circulation Pump (12G-132), which is also provided with an 
electric motor driver. 

A two-stage flash system is required primarily to allow desorption of 
C02 from the rich solution prior to H2S stripping. Prior partial 

removal of co2 increases the H2S concentration in the H2S Stripper 
(l2C-124) off-gas to a level suitable for Sulfur Plant (Plant 10) feed. 
The flashed gases which contain substantial quantities of H2s and hydro~ 
gen in addition t~ co2 are recycled to the H2S Absorber (12C-ll6). 
Two flash drums (l2C-ll7 and 12C-ll8) and three stages of compression 
(12K-104 A, B and C) are included in this flashing and recompression 

system. 

Regeneration of the rich solvent after flashing is performed by stripping 
with solvent vapors generated by the 12E-133 reboiler at the bottom of 

12C-124. Overhead vapors are partially condensed to minimize loss of 
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solvent and maintain the water balance: The condensate is returned to 

the tower as reflux. The stripper overhead pressure is set by that 
required to transfer off-gas to Plant 10. 

To conserve energy, cold rich solvent is preheated by the hot stripped 

solvent in the 12E-135 heat exchanger. The preheated rich solvent is 
further heated to boiling temperatures.with 50 ~sig steam which minimizes 
duty of the stripper reboiler. 

The overhead gas from the 12C-116 and the· Lean Solvent Presaturator 
{12C-114) in the H2S removal section still contains about 95% of the 

co2 that was in the shifted gas feed to 12C-116. This overhead stream 
is next directed to the co2 removal section. The co2 removal system 

also includes absorption and stripping with an intermediate flash step. 

A single intermediate flash stage is used. The pressure is set on·the 
H Flash Drum {12C-120) to permit most of the absorbed hydrogen to be 
flashed into the medium .. 'Btu fuel gas system. 

One of the most important considerations in design of the co2 removal 
section is the solution circulation rate. Due to the la~ge quantity of 
co2 to be removed, circulation rates are quite large. In the Phase 
Zero design, lean solvent is required at the Shifted Gas C02 Absorber 
(12C-121) in each train. The penalty-for high solution circulation rates 

is large equipment, especially the absorber and stripper towers, and high 
power requirements of circulating pumps. To reduce circulation require­

ments below what would otherwise be needed, propane refrigeration has 
been employed to allow operation of the system at subambient tempera­
tures. An optimum absorber bottoms temperature has been established. 

Refrigeration is applied at the two most practical points - on the gas 

feed to the absorber and immediately after the flash stage where the 
liquor temperature has dropped only l°F from the absorber bottom location 

but is at a much lower pressure. 
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Regeneration in the stripper system is accomplished with air supplied by 
the Air Blower (12K-109). The use of air was made possible by the fact 
that the overhead off-gas is being discharged to the atmosphere. If the 
co2 were to be. reused, air stripping would not be possible. 

Large solvent circulation rates and the low pressures required for strip­
ping necessitated the use of two Shifted Gas co2 Strippers (12C-123 A 
and B) per train. 

The off-gases from stripping at 50°F are used to precool absorber feed 
gas in the co2 Loop Cold Recovery Exchanger (12E-147) and thus further 

reduce refrigeration requirements. After cold recovery the off-gases are 
then vented to atmosphere. 

As was done in the H2 removal section, hydraulic recovery turbines are 
used in the co2 removal system to recover energy as the rich solution 
is depressured from the absorber at 560 psia to the near atmosphere 
stripping pressure. One turbine (12GH-121A) is located between the 

absorber and the 250 psia flash stage and the Low-Pressure Flash Drums 
(12C-132 A and B). These power recovery turbines are coupled to the 
12G-121 solution circulating pumps. 

A solution purge is necessary to maintain the water balance in the co2 
remo~al section. This purge is directed to the H2S stripper where, 
because of the high operating temperature, t~e water is adequately 

removed. The purged quantity is replenished by a stream of stripped 
liquor from the H2S stripper. 

2.2.5 Hydrogen Compression 

Purified hydrogen product from the C0 2 absorber is combined with hydro­
gen streams from Naphtha Hydrotreating and Reforming (Plant 18) and from 

Cryogenic Hydrogen Purification (Plant 8), and then compressed to a final 
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pressure of 3,480 psia for delivery as.the total hydrogen makeup require­

ment to the H-Coal~ Preheating and R~action plant (Plant 3). Five com­
pressor trains have been specified. Four are to be operating, and one in 

standby. The hydrogen compression is included on Flowsheet 12-0-B-6. 

2.2.6 Unshifted Gas Purification 

Raw syngas in excess of that required·for hydrogen production is diverted 

under pressure control to the unshifted gas purific~tion section. This 
section consists of a single train designed to cool and treat the excess 
unshifted gas for removal of hydrogen sulfide so that it will be suitable 
for burning in the plant medium Btu fuel gas system. The technology 
chosen for this service is a nonselective version of Allied Chemical's 
Selexol Process which entails treatment of the gas in·a single H2S 
absorber. 

Unshifted gas purification is presented on Flowsheet 12-0-B-4. 

The hot saturated syngas at 438°F is first cooled to 385°F with a waste 
heat boiler producing 150 psig steam and then further cooled to 325°F 
with another waste heat boiler producing 50 psig steam. All condensed 
water is removed at the 325°F level. The gas is then further cooled to 
100°F in water cooled exchangers. The final cooled gas is then passed 
through the Fuel Gas H2S Absorb~r (~2C-127) •. The treated gas contains 
less than 10 grains of H2S per 100 scf. 

The absorption is perfonned at full pressure (660 psia) for greater 
economy. However, the fuel gas pressure requirement is only 65 psi a. 

Expander turbines are utilized to recover energy from the gas exiting the 

absorber. Two-stage Fuel Gas Turbo Expanders (12K-lll A and B) have been 
provided. Due to the expansion cooling, the gas is preheated so as to 
avoid subambient exit temperatures. Such heating also yields additional 
energy for power recovery. 
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Rich solvent from the 12C-127 absorber· is routed into the shifted gas 

pu.rification section for H2S stripping. Since it is flowing from a 
- . 

single train into a three train system, the rich solvent flow is divided 
with approximately equal flowrates to each of the three H2S strippers 
in the shifted gas purification section. After feed-bottoms exchange at 

the H2s stripper, regenerated lean solution from each train is combined 
and returned to the unshifted gas treating section. The lean solution is 

further cooled in the Lean Solution Cooler (12E-137) and then pumped to 
the Fuel Gas H2S Absorber (12C-127). 
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2.3 Catalysts, Packings and Chemicals 

Catalysts 

Haldor Topsoe - SSK 

Packing 

2-inch S.S. Pall Rings 
2-inch C.S •. Pall Rings 

Chemicals 

Allied Chemical Selexol 

·Initial Inventory 

Proprietary 

21,600 ft3 
47,600 ft3 

Proprietary 
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Consumption Rate or 
(Estimated Life) 

(3 years) 

400 GPO 



2.4 Utility Balance 

Electricity, kW 

Condition 

Operating 

Steam, 1 b/h r 

Imported 

Consumed 

60,590 

Level, psig Consumed 

900 233,640 

150 281,610 

50 98,940 

Condensate Returned: 453,330 lb/hr 

Water, GPM 

Boiler feedwater: 1,837 

Cooling water circulation: 36,761 

Fuel, MM Btu/hr* 

Heat absorbed: 10.0 

Total fired duty: 17.0 

* For shift section startup furnace. 
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5, 128 

Imported 
Generated ( Exeorted) 

233,640 
211 ,290 70,320 

400,810 (310 ,870) 
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9. T-T = TANGENT TO TANGENT DISTANCE. 

9 
-:::.. 192'F 

.-Z2E-llS 
1\,1'.>, c. 

' 

93704 LB/HR 

186734 LB/HR 

275"F 

--
r' ;79°F ;o•F 600 

PSJA 
100"F 

12~~125~0 
'-... \!; "-iL-__ __, 

c:=:x:=> C.H. c @---,_ ___ _, 
12E-129 12E-116 

1oo•F 98112 LB/HR 

12G-113 A ,6 

233 GPH 

325"F 

13000 LB/HR 

12C-136 

280438 LB/HR 

' 

3 TRAINS 

TO DEAERIHOR 

r-----+----------------1 • 

l TRAIN, 

ii 

.I 

'I 
' I 

PC 

575 
PSJA 
325'F 

.. 
' -

RAM HYDROGEN TO 

H£"3 A C02 REMOVAL 
CSELEXOLJ 

FLOW RESET 

12-D-8-S } 

,, 12-D-F.I-~ ) 

{FROM. 12C-137 197235 LB/HR 
12-0-B-4 ( ' 

~ 
-·-~-'-----~·- _,__.-

' l'l.-0-B-4 ) 

lt·D-B-4- { 

12C-050 

~)--_.,,.. ___ ,,,_ ___ _,,, ___ ..,,,._-1:Jr]H~t~sJa~w~G~.:::>> 

GASIFIER QUENCH 

2076 GPM 

&. Yzo}'a1 ISSUED FOR PHASE o 

.&.. ~~ ISSUED FOR REVIEH/APPROVAL 

ASH LANO SYNTHUIC FUELS, INC. 
AIRCO ENERGY COMPANY, INC. 

loR•-

· )2-D-8-1 

I 
U.S. DEPARTMENT OF ENERGY 
COOPERATIVE AGREEMENT 
NO. OE.fCOS.iOORlOJ11 

BRECKINRIDGE PROJECT 
BACCKINfllOCE COUNTY PHASE ZERO KEHTUCltY 

PROCESS FLOW DIAGRAM 
PLANT 12 

GASIFICATION & PURIFICATION PLANT 
SHIFT SECTION 

HOUSTON 
14222 12-0-8-3 

al X •4 .. D .. •1z• 



} 12-D-B-6 

12E-122 
UN~HIFl!:.U l:lR~ 

STEAK 
GENERATOR 

121 .2 HM 

I 
12E-\23 

UNS't41i=Tt:1:.; 6A'5 
LP. 5TE.A.M GE.NE..RATOR 

72.G MM 
; 

12C-137 
HOT FUEL G/\Z 

k:.O. ORUM 
6 '-S"t!Xt 3 '-0°T·-T 

12E-.126 
HOT rUEL GAS/ 

UTILlT'f .. ATER EXCH. 
49 .3 MM 

) 

12E-127 
HOT FUEL 

GAS COOLER 
8 .4 MM 

12E-126 12E-127 

12E-\23 
50• ·STEAM 

78904 LB/liP. 
37 r-;J~:~-;o~-1 

HY~ROL vs rs ~ 
I PROCF.SS I t _________ J 

-
s19 12C-l 37 

PSI.II. 

ios•F 

G 
150°F lOO"F 

) 12-0-B-2 )~""" <§> '~ 12H22 '"''i ~~ _ .::;:.. '- . "lit+--------.--" c=nv>---------~ J2s·r~ 
LC 

STREAM NO, 

B .F .H. T B_._._·"~·~·-o --::_r---
142623 LB/HR - 8767 l LB/HR 
292g F 292Q F 

0.0. 
14263 LB/HR 

I 

I 

<2) 

8.0. 
9;57 La/HR 

<s) (s) 
RAW GAS 

TO 
COOLING 

HOT HOT FUEL COLO COLD FUEL CESUL­
FURIZED 

FUEL GAS 

ABSORBER A8SORBER 

211.1 

l.B/liR TOT.l:\l 426482. 

COMP8NENT, MOLS/h.i:! 

SEPA~ATO~ GAS SEP. SEPFIRATOR GAS SEP.. 
FUEL GHS LIQUID FUEL GFIS LIQUID 

111.S C394.l 
18. 73 ( 1.0006) 18.86 (] .0006) 

229227. 197235. 194697. 34530. 

RICH LEAN 
SOLVENT SOLVENT 

91.2 p p 
18.35 (1.0244J Ct.0298J 

183858. p p 

H2 4099.S 4099.5 4099.5 41Jl~.t> 17.0 
CO 5328.B 5328.8 S32S.8 5280.3 40,S 
C02 737.6 737.0 1-:.J'1.6 580.4 J57.Z 

~ /i20 12879.5 1934.2 10945.3 18.0 1916.2 1149.2 1131.2 
CH4 31.1 31.1 31.1 i 30.4 0.64 

~ 1i2S 61.0 61.0 61.0 l o.o:; s1.o o.04 
~ CDS 3.B 3.8 r.a ~.u l .Id 

~ ~-~ ~~:~ ~~:~ ~~:~ I ~::~ ~:~; 

H 2 RICH 
GAS FROM 
SELEXOL 

3.0 
28. 79 
9392. 

116.4 

20S. 7 
0.19 
0.9't 

0.53 
0.18 

' 
' v 

«> 
FUEL .GAS 
TO PL.l\NT 
DISTRIB. 

94.2 
18.68 

193250. 

4J89.0 
S?A? .6 

780, l 

0.19 
31 .4 

0.0·1 
:l.U 

12.8 
~ SELEXDL I p ___ e_ __ r----+-----1 

~1-~M=.~--.~T~O~A7L-----+~,~,~,~.=,-.~,-+~,=,=,,=7~R,.,~ln~q~,,=,~.=1-+~,~n=1=?7l~.R~1--7,q=1~R~.~,-+-J~D~n~JJ~?~+-~p ~ 

~ 

197235 LB/H.'t 

NOTES 1 

1. MM = 1 .. 000 .. 000 BTU/HR 
2. MMSCFD AT 60°F AND 14.7 PSIA 
3. GPM ARE RT FLOW COND~TIONS 
4, NC = NORMA.LL Y CLOSED 
5. c;:i "' DIAMETER 
6. T-T = T.11.NGENT TO T.l\NGENT DISTANCE 
r, P" f'l<'oPe1erAI?'< 

12C- 138 
COl...D FUEL GP.S 

K.O. ORUM 
5 '-6"\tlXl 1 '-3"'r-T 

~681P$Jq 

12C-138 

100°F ~ 
667 PSIA i 

' . 

12E-138 
EXPANDER 

FEED HEATER 
10.5 MM 

/ 

" 
' 

' 

12C-127 
FUEL GAS 

Hz:; ACISORl3ER 

12E-138 

12K-111 
FIR5T ~TAGE 

F'UEH. 1:!.A.S 
TuReO EXPA1'J0E.R 

355z eHP I 
I 

12E-J39 
EXPP.NOE~. 

INTERST.qGE 
HEATER 
12 .6 MM 

12K-l 12 
Fl,IFl. QA~ 

TUR Rn EJ:P ANDER 
3760 BHP 

PRESSURIZING GAS TO 

265866 lB/H?: 284° F 

50 PSIG 
STEAM 
29B"F 

12P-001 
F.l.F.:CTRTr. PONF.R 

GFNERATOR 
5128 KH' 

12E-137 
LF.AN S.OL.VElt.l'T 

C90LER 

!JUENCY N.I\ TER SURGE ORU."I 
12-0-B-3 ) 

l2-0-B-<l ) 

0 FUEL GAS 
21~ B 1 ) 

' 
IOO"F 65 PSIA 

218 PSIA _ 

10 lOl'F ~ 
E:t--2_1_s_es_r_'-1-._ 

255°F 

50 PSIG 
STfAM 
2SB"F 

' 

12E-J39 

-
12K-llZ 

' I 

:==========::cc:::::::j '"" -
12P~oo1 

PRESSURIZlNG GP.S FROM QUENCH WATER SURGE DRUM 
12-D-B-3 ( 

12C-127 

I 0 
~. FLOW 

' • ~ ~L...f.:\, ~~RE=S~E~T~~J2":0:~5'°' l ~ ~-:··- .. ;. ,, 12-0-a-s > 
l 
I 
I 

I 

12E-f37 
105"F LEAN SOLVENT 

FROM H2S STRIPPER 

Q}-~~,,~~~~~-{::::!J12~-~o~-B~·3·s~<~ 

34530 LB/HR 

100°F 265866 LB/HR 

cw 
@BS"F 

TO HzS ~~~~~~~ 
... 12-0-8-5 > 

~00 12C-136~;>·<""""",.,.,,--::--::-:---
12-0-B-3 ) 

/1;}-~ UTrllTY WATER 

( 

TO l2C-050 
12 0 8 3 ) 

.& V29;, ISSUED FOR PHASE 0 

& l9'29'w- ISSUED FOR REVIEW/APPROVAL 
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12GH -132 
R l CH SOL VENT 

HYDRAULIC 
TURBINE 

12C-116 12C-114 12E-121 12E-t t9 12C-131 12E-118 
RECYCLE VAPOR 

2ND STAGE 
COOLER 

12C-119 12C-117 12E-117 12C-125 12K-104 12KT-104 
STEAM 

TUROINC 

12C-118 12E-142 12E-135 
LEAN/RICH 

SOLVENT 
RECYCLE vri6R 3RD STJl.GE 

3.2 MM 

AFTER COOLER K.O. CA.UH 
3.6 MM '; "f'-O""X6'-6"T-T 

I 

48 63 

2ND STACE 
K.O. ORUM 

4'-6""X6'-9" 
T-T 

HzS ABSORBER 
RICH Z.OLl/CtH 

IST FLP.SH DRUM 

12E-119 

RECYCLE VAPOR 
l~T STACE 

COOLER 
1.4 MM 

IST STAGE 
K.O. CRUM 

4 '-O"¢X7 '--O"T-T 

12E-118 

RECYCLE VAl-"OR 
COM~oc5~.,~ 

12E-117 

H2S ABSORBER 
RICI! !iOLVDH 

2ND FU\SH DRUM 

H2S STRIPPER 
rccn 

PREHEP.TER 

12KT-\04 

150 PSIQ 
<SATURRTED STEi1.Ml 

--~,. "' hb•F 50 PSIG 
TO SURFACE 
CONDENSER 
l2E-IJ!_ 

EXCHP.NCE~ 

I 
I· 

A,11> 

) 12-0-B-6 ) ,;• 
RESET 

----;( 
52 

l TRA.IN 

SH!FT CAS 

lZ-D-B-3 

STREAM NO. 

co 
r.02 

~ H20 
CH4 · 

3 TRAINS 

600 PSIA 

12GH -132 

FROM H2S 
TO ABSORBER 

lB.O 190.6 185.9 
42.45 20.84 20.36 

84189. 436188. 415769. 

-, 
I 
I 
I 

12Cd16 

., 

I 05• F 

RESET 

~~---------------------------------

R!CH 
SOLVENT 

( t .01001 
P1 

TO H2S 
ABSORBER 

p 
( l.0141) 

p 

FROM 1ST 
STAGE 

l! .s 
41 .es 

52845. 

6.6 
43 .51 ( !. .02621 

31413. 

I 
I 
I 

__ c_9~~!::!~~2~ ____ J 

H20 PURGE:\ FROM FUEL 
. FROM C02 . GAS ABSBR 

REMOIJi\l 
p 

Cl .02921 ( 1 .02441 
p 

p 
Cl .0260) 38.45 

23965. 

113Je.a se.1 11Jss.s i13s9.4 sa.3 so.a s:.4 o.?0 0.15 s.: 5.as 5.85 
130.3 l.S 131.0 131.0 1.S l.G 1.5 IJ.03 o.o~ lS.2 16.2 16.2 

72Sl.6 1863.6 9125.Z 8782.4 22Ji7.S l894.7 11-:'4.9 688.7 312.6 0.21 52.4 425.3 425.3 
37.~ 0.4 37.B 2582.9 2545.1 0.14 0.25 2592.S 99.4 383.l 3065.0 76.4 

p 
(l .029) 

66.4 

TO FUEL 
GAS ABSBR 

f' 
( l .0298) 

377 .1 

p 
( 1.0298) 

2545. l 

TO C02 
REMOVAL 

168. l 
18.00 

332240. 

11338. 7 
130 .3 

6888 .9 

37.8 1.0 38.8 38.8 ?.0 1.0 0.93 0.07 0.01 0.21 0.22 0.22 37.8 

78.8_1~~---;S~7~-~·+-~--'-'~36=-.;.;.•'+~--;o~.~0~3+-~~'~3~6~.~6+-~-;;o~.O~J;-t-~~~2~S~·~'-t-~~~3~2~·';-t-~~7~·~·~3;-t~~~~-t-~~~2~0~.~3-t-~~-;;9~B~-~6+-~~"~·~·~"-t-~~~~f-~---'o~.~O~l-t-~--"o~.~O,~'-t~~--;0~.~0~2-l 
0.10 0.05 0.15 0.11 0 1.07 0.04 0.03 0.02 0.02 0.61 0.63 0.63 0.07 

18458.9 

12E-135 

3 TRAIN.SI I TRAIN 

I 

I 
I 

,I 
NOTES: ··i 

I 
1. MATERIAL FLOW FOR A SJNGLE TRIHN. 

2. fl TciTAL OF 3 TRAINS REQUIRED.I 

3. MM = 1.000.000 STU/HR. 

4. MMSCFD 9 60° F ANO 14. 7 PS.IA. 

5. GPM ARE AT FLOW CONDITIONS. '• 

1'1, 

\j 
I 

6. N.C. "'NORMALLY CLOSED. 

7. 0 = 0 ill METER. 

B. T-T = TANGENT TO TANGENT DISTANCE. 

~- I 

I 

12C-126 12E-133 12E-134 12E-132 
H2S STRIPPER 

OVC/lllCna 
K.O. DRUM 

4-o'"'rp )(. ~·Cl' T·T 

H,..S STRIPPER ACID GAS 
RCOO!LER l!Ef\TER 

0.9 MM 

!4iS STRIPPER 
OVERHEAD 

CONDENSER 

56 

12E-132 

l PPM H2S TO CO 2 REMOVAL 
12-0-B-6 

TO CLAUS PLANT 

10-0-e-1 

12C-126 

150a STEAM 
~ :n;s• F 

12E-133 

THREE TRAINS 

FROM FUEL C:AS TREATING SECTION 

I TRAIN 
12C 127 

FROM CO 2 REMOVAL SECT ION 

[;OLVCrH HJ1T[R PURGC 

COMMON LIC 

12-0-8-4 

( 12-D-B 4 ( 

12-0-0-s 

SOL VENT CROSS BLEED TO CO z REMOVPr.L SECT !ON 

lSSUED FOR PHASE 0 
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SELEXOL H2S REMOVAL SECTION 

HOUSTON 
14222 12-D-B-5 
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THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12 GASIFICATION & \ 000000 
PURIFICATION PLANT 

12C-001 GASIFIER FEED TANK 000000 

12C-002 GASIFIER FEED TANK 000000 

12C-102 LOCK HOPPER 000000 

12C-202 LOCK HOPPER 000000 
NA 

12C-302 LOCK HOPPER 000000 
NA 

12C-402 LOCK HOPPER 000000 
NA 

12C-502 LOCK HOPPER 000000 
NA 

12C- 103 SOOT SCRUBBER 000000 

12C-203 SOOT SCRUBBER 000000 
NA 

12C-303 SOOT SCRUBBER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-403 SOOT SCRUBBER 000000 

12C-503 SOOT SCRUBBER 000000 
NA 

12C-004 fLAStl ORUM 000000 
NA 

12c-111 FIRST STAGE SHIFT 000000 
CONVERTER 

12C-211 FIRST STAGE StllFT 000000 
CONVERTER 

12C-3 I I FIRST STAGE SH!FT 000000 
CONVE,RTER 

12C-112 SECOND STAGE SHIFT 000000 
CONVERTER 

12C-212 SECOND STAGE SHIFT 000000 
CONVERTER 

12C-312 SECOND STAGE SHIFT 000000 
CONVERTER 

12C- 113 THIRD STAGE SUIH 000000 
CONVERTER 

12C-213 HllRO STAGE SHIH 000000 
CONVERTER 



THE BRECKINRIDGE PROJECT 
.MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-313 THIRD STAGE SHIFT 000000 
CONVERTER 

12C-114 LEAN SOLVENT 000000 
PRESATURATDR 

12C-214 LEAN SOLVENT 000000 
PRESATURATOR 

12C-314 LEAN SOLVENT 000000 
.PRESATURATOR 

12C-115 HOT SHIFTED GAS K.O. 000000 
ORUM 

12c-2i5 HOT SHIFTED GAS K.O. 000000 
DRUM 

12C-315 HOT SHIFTED GAS K.O. 000000 
DRUM 

12C-116 H2S ABSORBER 000000 

12C-216 H2S ABSORBER 000000 

12C-316 H2S ABSORBER 000000 

12C-117 H2S ABSORSER RICH 000000 
SOLVENT 1ST FLASH DRUM 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

12C-2 t7 

12C-317 

12c-11e 

12C-218 

12C-318 

12C- 119 

12C-219 

12C-319 

12C-120 

12c-220 

12C-320 

ITEM OESCfi·IPTION 

H2S ABSORBER RICH 
SOLVENT IST FlASH ORUM 

H2S ABSORBER RICH 
SOLVENT IST FLASH ORUM 

H2S ABSORBER RICH 
SOLVENT 2NO FLASH ORUM 

H2S ABSORBER RICH 
SOLVENT 2NO FLASH ORUM 

H2S ABSORBER AICH 
SOLVENT 2NO F~ASH ORUM 

2ND STAGE K.0_ DRUM 

2ND STAGE K-0. ORUM 

2ND STAGE K.0. DRUM 

H2 FLASH ORUM 

1'12 FLASH ORlJMJ 

112 FLASH OAUlll 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT llST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT t..IST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-121 C02 ABSORBER 000000 

12C-221 C02 ABSORBER 000000 

12C-321 C02 ABSORBER 000000 

12C-123A C02 STRIPPER 000000 

12C-123B C02 STRIPPER 000000 

12C-2~3A C02 STRIPPER 000000 

12C-223B C02 STRIPPER 000000 

12C-323A CD2 STRIPPER 000000 

12C-323B C02 STRIPPER 000000 

12C-124 H2S STRIPPER 000000 

12C-224 H2S STRIPPER 000000 



TllE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIP'TION 

12C-324 li2S STRIPPER 000000 

12C-125 1ST STAGE K.O. ORUM 000000 

12C-225 IST STAGE K .iO. ORUM 000000 

12C-325 IST STAGE K.1:>. ORUM 000000 

12C-126 H2S STRIPPER OJERHEAD 000000 
K.O. ORUM 

12C-226 H2S STRIPPER OJERHEAO 000000 
K.O. ORUM 

·12C-326 H2S STRIPPER OJERHEAO 000000 
K.O. ORUM 

12C-127 FUEL GAS H2S A3SORBER 000000 

12C- 131 3RO STAGE K.O. ORUM 000000 

12C-231 3RD STAGE K.O. ORUM 000000 

·12c-JJI 3RO STAGE K.O. ORUM 000000 



HIE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-132A LOW PRESSURE FLASH DRUM 000000 

12C-132B LOW PRESSURE FLASH DRUM 000000 

12C-232A LOW PRESSURE FLASH DRUM 000000 

12C-232B LOW PRESSURE FLASH DRUM 000000 

12C-332A LOW PRESSURE FLASH DRUM 000000 

12C-332B LOW PRESSURE FLASH DRUM 000000 

.12C-136 COLD SHIFTED GAS K.O. 000000 
ORUM 

12C-236 COLD SHIFTED GAS K.O. 000000 
ORUM 

12C-336 COLD SHIFTED G4S K.O. 000000 
DRUM 

12C-137 HOT FUEL GAS K.O. DRUM 000000 

12C-138 COLO FUEL GAS K.O. DRUM 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT ·u ST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-139 SOLVENT FILTER 000000 

12C-239 SOLVENT FILTER 000000. 

12C-339 SOLVENT FILTER 000000 

12C- 140 FIRST STAGE H.P. STEAM 000000 
ORUM 

12C-240 FIRST STAGE H.P. STEAM 000000 
ORUM 

12C-340 FIRST STAGE HLP. STEAM 000000 
ORUM 

12C-142 GASIFIER 000000 

12C-242 GASIFIER 000000 

12C-342 GASIFIER 000000 

12C-442 GASIFIER 000000 

12C-542 GASIFIER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BV SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12C-050 QUENCH WATER SURGE ORUM 000000 

12C-151 H2 COMPRESSOR K.O. ORUM 000000 

12C-251 H2 COMPRESSOR K.O. ORLtM 000000 

12C-351 H2 COMPRESSOR K.O. ORUM 000000 

12C-45t ~12 COMPRESSOR K.O. ORUM 000000 
NA 

12C-55 I H2 COMPRESSOR K.O. ORUM 000000 
NA 

12C-052 50 PSIG CONDENSATE POT 000000 
NA 

12C-053 CONDENSATE K.O. ORUM 000000 
NA 

pc- 154 LOCK HOPPER SURGE 000000 
ORUM NA 

12C-254 LOCK HOPPER SURGE 000000 
ORUM NA 

12C-354 LOCK HOPPER SURGE 000000 
ORUM NA 



HIE BRECK lNR IDGE ·PROJECT 
MAJOR EQUlPMENT LIST SORTED BY SEQUENCE t-'UMBER 

PHASE ZERO 
MAJOR EQUlPMENT LJST-14222 

llEM NUMBER lTEM DESCRJPllON 

12C-454 LOCK HOPPER ~.UFGE 000000 
ORUM NA 

12C-554 LOCK HOPPER ~.UFGE 000000 
ORUM NA 

12C-055 FLUSHING OIL H.NK 000000 
NA 

12C-056 CLARIFIED \l'ATEF! TANK 000000 
NA 

12C-057A FLUSHlNG OIL FILTER 000000 
NA 

12C-057B FLUSHlNG OJ L Fl LTER 000000 
NA 

12C- 158 ASPlRATOR ~:.o. ORUM 000000 
NA 

12C- 258 ASPIRATOR •:.o. DRUM 000000 
NA 

12C-358 ASPlRATOR •:.o. DRUM 000000 
NA 

12C-458 ASPIRATOR ICO. DRUM 000000 
NA 

12C-558 ASPIRATOR ICO. ORUM 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST- 14222 

ITEM NUMBER ITEM OESC~IPTION 

120-001 SOLVENT MAKE UP TANK 000000 

120-002 BURNER TIP WATER TANK 000000 

120- 102 GASIFIER QUENCH EFFLUENT 000000 
WATER SUMP NA 

120-202 GASIFIER OUENClt EFFLUENT 000000 
WATER SUMP NA 

120-302 GASIFIER QUENCH EFFLUENT 000000 
WATER SUMP NA 

120-402 GASIFIER QUENCH EFFLUENT 000000 
WATER SUMP NA 

120-502 GASIFIER QUENCH EFFLUENT· 000000 
WATER SUMP NA 

120-043 SELEXOL SUMP 000000 

12E-llO FIRST STAGE H.P. STEAM 000000 
GENERATOR 

12E-210 FIRST STAGE H.P. STEAM 000000 
GENERATOR 

12E-310 FIRST STAGE H.P. STEAM 000000 
GENERATOR 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NU~BER 

PHASE ZEllO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM OESCRIP'llON 

t2E-lll FIRST STAGE SHIFT BFW 000000 
PREHEATER 

12E-211 FIRST STAGE 'SH I FT BFW 000000 
PRHIEATER 

12E -311 FIRST STAGE SHI FT BFll 000000 
PREHEATER 

12E-112 SECOND STAGE WA~-TE 000000 
HEAT BOILER 

12E-212 SECOND STAGE llASTE 000000 
HEAT BOILER NA 

12E-312 SECOND STAGE VAS TE 000000 
HEAT BOILER 

12E-113A THIRD STAGE WASTE HEAT 000000 
BOILER 

12E- I 13B THIRD STAGE W.~SH HEAT 000000 
BOILER 

12E-213A THIRD STAGE" w~srE- HEAT 000000 
BOILER 

12E-213B THIRD STAGE W'AS.TE HEAT 000000 
BOILER 

12E-313A HURO STAGE WASTE HEAT 000000 
BOILER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMEN~ LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

t2E-3t38 THIRD STAGE WASTE HEAT OOoooO 
BOILER 

t2E-tt4 FIRST STAGE SHIFT FEED 000000 
HEATER 

t2E-2t4 FIRST STAGE SHIFT FEED 000000 
HEATER 

t2E-3t4 FIRST STAGE SHIFT FEED 000000 
HEATER 

t2E-tt5A OEAEREATOR FEED 000000 
PREHEATER 

t2E-tt5B OEAEREATOR FEED 000000 
PREHEAT ER NA 

t2E-tt5C OEAEREATOR FEED 000000 
PREHEATER NA 

t2E-2t5A OEAEREATOR FEED 600000 
PREUEATER 

t2E-215B OEAEREATOR FEED 000000 
PREHEATER NA 

12E-2t5C OEAEREATOR FEED 000000 
PREHEATER NA 

12E-315A OEAEREATOR FEED 000000 
PREUEATER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE N~MBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCIHPT.ION 

12E-:J15B DEAEREATOR FEED 000000 
PREHEATER NA 

12E-:Jl5C DEAEREATOR FEED 000000 
PREHEATER NA 

"' 
12E-116A SHIFTED GAS COOLER 000000 

12E- I 16B SHIFTED GAS CQOUR 000000 

12E-216A SHIFTED GAS CIJD-ER 000000 

12E-216B SHIFTED GAS C:>OLER 000000 

12E-:Jl6A SHIFTED GAS CDOt.ER 000000 

12E-:J16B SHIFTED GAS COOLER 000000 

12E-117 RECYCLE VAPOR IST STAGE 000000 
COOLER" 

12E-217 RECYCLE VAPDR IST STAGE 000000 
COOLER 

12E-:Jl7 RECYCLE VAP<lli IST STAGE 000000 
COOLER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PMASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-118A RECYCLE VAPOR 2ND STAGE 000000 
COOLER 

12E-118B RECYCLE VAPOR 2ND STAGE 000000 
COOLER 

t2E-218A RECYCLE VAPOR 2ND STAGE 000000 
COOLER 

12E-218B RECYCLE \IAPOR 2NO STAGE 000000 
COOLER 

t2E-318A RECYCLE \IAPOR 2NO STAGE 000000 
COOLER 

t2E-318B RECYCLE VAPOR 2NO STAGE 000000 
COOLER 

12E-119A RECYCLE VAPOR AFTER 000000 
COOLER 

12E-119B RECYCLE VAPOR AFTER 000000 
COOLER 

12E-219A . RECYCLE VAPOR AFTER 000000 
COOLER 

12E-219B RECYCLE VAPOR AFTER 000000 
COOLER 

12E-319A RECYCLE VAPOR AFTER 000000 
COOLER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORHO BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-319B RECYCLE VAPOR AFTER 000000 
COOLER 

12E-t21A LEAN SOLVENT COOLER 000000 

12E-121B LEAN SOLVENT COOLER 000000 

t2E-121C LEAN SOLVENJ COOLER 000000 

12E-221A LEAN SOLVENJ GOOLER 000000 

t2E-221B LEAN SOLVENT COOLER 000000 

t2E-221C LEAN SOLVENT COOLER 000000 

12E-321A LEAN SOLVENT COOLER 000000 

t2E-3218 LEAN SOLVENT COOLER 000000 

12E-321C LEAN SOLVENT COOLER 

t2E-t22A UNSHIFTEO GAS SJEAM 000000 
GENERATOR 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER ~TEM DESCRIPTION 

12E-122B UNSUIFTED GAS STEAM 
GENERATOR 

12E-122C UNSHIFTED GAS STEAM 
GENERATOR 

12E-123A UNSHIFTED GAS L.P. 
STEAM BOJLER 

t2E-t23B UNSHIFTED GAS L.P. 
STEAM BOJLER 

12E-125 HOT SHIFTED GAS AIR 
COOLER 

. 12E-225 HOT SHIFTED GAS AIR 
COOLER 

12E-325 HOT SHIFTED GAS AIR 
COOLER 

t2E-126A STRIPPED WATER 
PRHIEATER 

12E-126B STRIPPED WATER 
PRHIEATER 

12E-126C STRIPPED WATER PR.EHEATER 

12E-127 HOT FUEL GAS COOLER 

THE BRECKINRIDGE PROJECT 1 

" "' 
PHASE ZERO 

MAJOR EQUIPMENT LIST-14222 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 
NA 

000000 



TllE BRECKINRIDGE PROJECr 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUiPMENT LIST-14222 

ITEM NUMBER JTEM OESCR)PTJON 

12E-128A GASIFIER QUEHCtt WATER 000000 
PREHEATER 

12E - 1288 GASIFIER.QUENCH WATER 000000 
PREHEATER NA 

12E-228A GASIFIER QUENCH WATER 000000 
PAEHEATER NA 

12E-228B GASIFIER QUENCH WATER 000000 
PAEHEATEA NA 

12E-328A GASIFIER QUE,'llCH WATER 000000 
PREHEAT EA NA 

12E-328B GASIFIER QUENCH WATER 000000 
PAEHEATEA NA 

12E-129 GASIFIER QUENCH 000000 
WATER PR WEA.TEA 

12E-2~9 GASIFIER QUENCH 000000 
WA TEA PA HIE A.TEA 

12E-329 GASIFIER QUENCH 000000 
WA TEA PAEHEATEA 

12E-130A C02 STRIPPING AIR 000000 
COOLER NA 

12E-130B C02 STRIPPING AJA 000000 
COOLER NA 

\ 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-230A C02 STRIPPING AIR 000000 
COOLER NA 

12E-230B C02 STRIPPING AIR 000000 
COOLER NA 

12E-.330A C02 STRIPPING AIR 000000 
COOLER NA 

12E-330B C02 STRIPPING AIR 000000 
COOLER NA 

12E-131 SURFACE CONDENSER 000000 

12E-231 SURFACE CONDENSER 000000 

12E-331 SURFACE. CONDENSER 000000 

12E-132 H2S STRIPPER OVERHEAD 000000 
CONDENSER 

12E-232 H2S STRIPPER OVERHEAD 000000 
CONDENSER 

12E-332 H2S STRIPPER OVERHEAD 000000 
CONDENSER 

12E-133 H2S STRIPPER REBOILER 000000 



·THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

ITEM NUMBER ITEM DESCRIPTION-

12E-233 li2S STRIPPER REBOILER 000000 

12E -333 H2S STRIPPER ~EBOILER 000000 

12E-134 ACID GAS HEAllER 000000 

12E-234 ACID GAS HEAlER .000000 

12E-934 ACID GAS HEATER· 000000 

12E-135A LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-135B LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-135C LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-1350 LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-135E LEAN/RI Cit SOLVENT 000000 
EXCHANGER NA 

12E-135F LEAN/RICU SOLV~NT 000000 
EXCHANGER NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-135G LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135H LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135I LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135J LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135K LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135L LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135M L·EAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-135N LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-235A LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-235B LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-235C LEAN/RICH SOLVENT 000000 
EXCHANGER 



THE BRECKINRIDGE PROJECT 
MAJOR EOUIP~ENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-235D LEAN/RICH SOL\IEt."T 000000 
EXCHANGER 

12E-235E LEAN/RICH SOL\IEl'-T 000000 
EXCHANGER NII 

12E-235F LEAN/RICH SOLliE,..iT 000000 
EXCllANGER NII 

12E-235G LEAN/RICH SOL\'EHT 000000 
EXCHANGER NA 

12E-235H LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-2351 LEAN/RICH SOLVEllT 000000 
EXCHANGER NII 

12E-235J LEAN/RICH SOLWEllT 000000 
EXCHANGER NA 

12E -235.K LEAN/RICH SOLVEUT 000000 
EXCllANGER NII 

12E-235l LEAN/RICH SOL'IENT 000000 
EXCHANGER NA 

12E-235M LEAN/RICH SOL'ilft-H 000000 
EXCllANGER NA 

l2E-235N LEAN/RICH SOUIE'IT 000000 
EXCHANGER NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

t2E-335A LEAN/RICH SOLVENT 000000 
EXCHANGER 

12E-335B LEAN/RICH SOLVENT 000000 
EXCHANGER 

t2E-335C LEAN/RICH SOLVENT 000000 
EXCHANGER 

t2E-3350 LEAN/RICH SOLVENT 000000 
EXCHAIJGER 

t2E-335E. LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-335F LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-335G LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

t2E-335H LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

t2E-3351 LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

t2E-335J LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

t2E-335K LEAN/RICH SOLVENT 000000 
EXC~IANGER NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-t4222 

1 lEM NUMBER ITEM DESCRIPTfON 

t2E-335L LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

t2E-335M LEAN/RICH SOLVENT 
EXCHANGER 

12E -335N LEAN/RICH SOLVENT 000000 
EXCHANGER NA 

12E-t37A LEAN ·soLVENT1 COOLER 000000 

12E-137B LEAN SOLVENT" COOLER OOOooO 
~ 

12E-137C LEAN SOLVENT COOLER 000000 
NA 

12E-138 EXPANDER FEED HEATER 000000 

12E-t39 EXPANDER INTERSTAGE 000000 
HEATER 

12E-142A H2S STRIPPER FHD 000000. 
PREHEATER 

12E- 1420 tl2S STRIPPER FEED 000000 
PREHEATER 

12E-242A H2S STRIPPER FEED 000000 
PREHEATER· NA 



TllE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

t2E-2428 H2S STRIPP.ER FEED 000000 
PREHEATER NA 

t2E-342A U2S STRIPPER FEED 000000 
PREHEATER " NA 

12E-3428 H2S STRIPPER FEED 000000 
PREHEATER NA 

t2E-043A BURNER TIP WA TEA CO.OLER 000000 
NA 

t2E-043B BURNER TIP WATER COOLER 000000 
NA 

t2E -044 BLACK WATER AIR COOLER 000000 
NA 

t2E-t45 H2 COMPRESSOR INTERSTAGE 000000 
COOLER 

12E-245 H2 COMPRESSOR INTERSTAGE 000000 
COOLER 

t2E-345 H2 COMPRESSOR INTERSTAGE 000000 
COOLER 

12E-445 H2 COMPRESSOR INTERSTAGE 000000 
COOLER NA 

t2E-545 112 COMPRESSOR INTERSTAGE 000000 
COOLER NA 



HIE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE ~UMBER 

PHASE iERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPrION 

t2E-046 H2 COMPRESSOR iPILL 000000 
BACK COOLER 

t2E-t47A C02 LOOP COLD IUCOVERY 000000 
EXCHANGER 

t2E~t47B C02 LOOP COLO RECOVERY 000000 
EXCHANGER NA 

t2E-247A C02 LOOP COLU> RECOVERY 000000 
EXCHANGER 

t2E-247B C02 LOOP COLD aECOVERY 000000 
EXCHANGER NA 

t2E-347A C02 LOOP COLO aECOVERY 000000 
EXCHANGER 

t2E-347B C02 LOOP COLD IECOVERY 000000 
EXCHANGER NA 

12E-152 C02 ABSORBER PRECOOLER 000000 
NA 

12E-252 C02 ABSORBER PP.ECOOLER 000000· 
NA 

12E-352 C02 ABSORBER PF:ECOOLER 000000 
NA 

12E-t53A RICH SOLUTIQM C:HI LLER 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BV SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12E-153B RICH SOLUTION CHILLER 000000 

12E-153C RICH SOLUTION CJHILLER 000000 
NA 

12E-253A RICH SOLUTION CHILLER 000000 

12E-253B RICH SOLUTION CHILLER 000000 

12E-253C RICH SOLUTION Cl-II LL ER 000000 
NA 

12E-353A RICH SOLUTION CHILLER 000000 

12E-353B RICH SOLUTION CHILLER 000000 

12E-353C RICH SOLUTION CHILLER 000000 
NA 

12E-154A SOLVENT EXCHANGER 000000 

12E-154B SOLVENT EXCHANGER 000000 
NA 

12E-154C SOLVENT EXCHANGER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUrnCE. tlUMBER 

PHASE ZERO 
MAJOR EQUlPMENT LIST-14222 

ITEM NUMBER ITEM OESCR~P:""ION 

12E-254A SOLVENT EXGl-1.lNGER 000000 

12E-254B SOLVENT EX,:H.\N•:;ER 000000 
NA 

12E-254C SOLVENT EXCHl\NGER 000000 
NA 

12E-354A SOLVENT EXCtiAN3ER 000000 

12E-3548 SOLVENT EXCHAt,.;ER 000000 
NA 

12E-354C SOLVENT EJC<:HANGER 000000 
NII 

12E-055 FLASHED G'S AIR COOLER 000000 
NII 

12E-156 CLARIFIED WATER PREHEAT 000000 
EXCHANGER NA 

12E-256 CLARIFIED WATER PREHEAT 000000 
EXCHANGER NA 

12E-356 CLARIFIED WAHR PREllEAT 000000 
EXCHANGER NA 

12E-456 CLARIFIED WAHR PREHEAT 000000 
EXCHANGER NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

t2E -556 CLARIFIED WATER PREHEAT 000000 
EXCHANGER NA 

12E-157 STEAM JET CONDENSER 000000 
NA 

12E-257 STEAM JET CONDENSER 000000 
NA 

t2E-357 STEAM JET CONDENSER 000000 
NA 

t2F-001 START-UP HEATER 000000 

12F-t02 STARTUP BURNER 000000 
NA 

t2F-202 STARTUP BURNER 000000 
'NA 

12F-302 STARTUP BURNER 000000 
NA 

12F-402 STARTUP BURNER 000000 
NA 

12F-502 STARTUP BURNER 000000 
NA 

<"• 

t2F- 103A PROCESS BURNER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12F-103B PROCESS BURNER 000000 
NA 

12F-103C PROCESS BURNER 000000 
NA 

12F-203A PROCESS BURNER 000000 
NA 

12F-20JB PROCESS BURNER 000000 
NA 

12F-20JC PROCESS BURNER 000000 
NA 

.. .. 
12F -303A PROCESS BURNER 000000 

NA 

12F-30JB PROCESS BURNER 000000 
NA 

12F-J03C PROCESS BURNER 000000 
NA' 

12F-403A PROCESS BURNER 000000 
NA 

12F-403B PROCJ:SS BURNER 000000 
NA 

12F -403C PROCESS BURNER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12F-503A PROCESS BURNER 000000 
NA 

12F-503B PROCESS BURNER 000000 
NA 

12F-503C PROCESS BURNER 000000 
NA 

12GH-132 RICH SOLVENT HYDRAULIC 000000 
TURBINE NA 

12GH 12 IA LEAN SOLVENT 000000 
HYORAULlC TURBINE NA 

12GH121B LEAN SOLVENT 000000 
HYDRAULIC TURBINE NA 

12GH221A LEAN SOLVENT 000000 
HYDRAULIC TURBINE NA 

12GH221B LEAN SOLVENT 000000 
HYDRAULIC TURBINE NA 

12Gll321A LEAN SOLVENT 000000 
HYDRAULIC TURBINE NA 

12GH3~1B LEAN SOLVENT 000000 
HYDRAULIC TURBINE NA 

12GH-232 RICH SOLVENT HYDRAULIC 000000 
TURBINE NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

. PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM OESCRIPWION 

t2Glt-332 RICH SOLVENT HYDRAULIC 000000 
TURBINE NA 

t2G-OOIA GASIFIER FEED PUMP 000000 
NA 

t2G-00t,B GASIFIER FEED PUMP 000000 
NA 

t2G-OOIC GASIFIER FEED PUMP 000000 

12G- IOI GASIFIER FEED PUMP 000000 
NA 

t2G-201 GASIFIER FEED PUMP 000000 

t2G-30t GASIFIER FEED PUMP 000000 

12G-401 GASIFIER fE::o PUMP 000000 

t2G-501 GASIFIER FEED• PUMP 000000 
NA 

t2G-003A QUENCH MAKE UP WATER 000000 
PUMP NA 

12G-003B QUENCH MAl<E UP WATER 000000 
PUMP NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-OOJC O\,JENCH MAKE UP WATER 000000 
PUMP NA 

12G-006A CLARIFIER SLURRY PUMP 000000 

12G-006B CLARIFIER SLURRY PUMP 000000 
NA 

12G-006C CLARIFIER SLURRY PUMP 000000 

12G-0060 CLARIFlER SLURRY PUMP 000000 
NA 

12G-009 SELEXOL SOLVENT MAKEUP 000000 
PUMP 

12G-110A H2S ABSORBER PRESAT. 000000 
SOLVENT CHARGE PUMP 

12G- I IOB H2S ABSORBER PRESAT. 000000 
SOLVENT CHARGE PUMP NA 

12G-210A H2S ABSORBER PRESAT. 000000 
SOLVENT CHARGE PUMP NA 

12G-2100 H2S ABSORBER PRESAT. 000000 
SOLVENT CHARGE PUMP NA 

12G-310A H2S ABSORBER PRESAT. 000000 
SOLVENT CHARGE PUMP NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER )TEM DESCRIPTION 

12G-3IOB H2S ABSORBER PRESAT. 000000 
SOLVENT Cl-IARGE PUMP NA 

12G-111 FLASH GAS l<.O. PUMP 000000 • 

12G-21 I FLASH GAS. K.O. PUMP 000000 

12G-311 FLA SU GAS K.O. PUMP 000000 

12G-113A COLD CONDENSATE PUMP 000000 

12G-113B COLO CONDENSATE PUMP 000000 

12G-213A COLO CONDENSATE PUMP 000000 
) 

12G-213B COLO CONDE NS.ATE PUMP 000000 

12G-313A COLO CONDENSATE PUMP 000000 

12G-313B COLD CONDENSATE PUMP 000000 

12G- I 19A H2S STRIPPER REFLUX PUMP 000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G- I 190 H2S STRIPPER REFLUX PUMP 000000 

12G-219A H2S STRIPPER REFLUX PUMP 000000 

12G-219B H2S STRIPPER REFLUX PUMP 000000 

12G-319A H2S STRIPPER REFLUX PUMP 000000 

12G-319B H2S STRIPPER REFLUX PUMP 000000 

12G-121A C02 ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-121B CD2 ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

C) 

12G-221A C02 ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-221B C02 ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-321A C02 ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-321B C02 ABSORBER LEAN 000000 
"SOLVENT CHARGE PUMP 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PUASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-122A F.G. ~12S ABSORBER LEAN 000000 
SOLUTION CHA~GE PUMP 

" 12G-122B f.G. H2S ABSilRBER LEAN 000000 
SOLUTION CHARGE PUMP 

12G-123A VENTURI SCRUBBER 000000 
CIRCULATION PUMP 

t2G-123B VENTURI SCRLeBER 000000 
CIRCULATION PUMP 

12G-223A VENTURI SCRl.EBER 000000 
CIRCULATION PUMP 

12G-223B VENTURI SCRLEBER 000000 
CIRCULATION ~UMP 

12G-323A VENTURI SCRUBBER 000000 
CfRCULATION PUMP 

12G-323B VENTURI SCRLBBER 000000 
CIRCULATION PUMP 

12G-423A VENTURI SCRUBBER 000000 
CIRCULATION PUMP NA 

12G-423B VENTURI SCRUBBER 000000 
CIRCLATION PUMP NA 

12G-523A VENTURI SCRUBBER 000000 
CIRCULATION PUMP NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PllASE ZERO 
MAJOR EQUIPMENT Ll_ST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-523B VENTURI SCRUBBER 000000 
CIRCULATION PUMP NA 

12G-025A GASIFIER FEED BOOSTER 000000 
PUMP NA 

t2G-025B GASIFIER FEED BOOSTER 000000 
PUMP NA 

t2G-025C GASIFIER FEED BOOSTER 000000 
PUMP NA 

12G-Q250 GASIFIER FEED BOOSTER 000000 
PUMP NA 

t2G-t26A QUENCH WATER SUMP PUMP 000000 

12G-126B QUENCH WATER SUMP PUMP 000000 
NA 

12G-226A QUENCH WATER SUMP PUMP 000000 
NA 

12G-226B QUENCH WATER SUMP 000000 
PUMP NA 

t2G-326A QUENCH WATER SUMP PUMP 000000 
NA 

12G-326B QUENCH WATER SUMP 000000 
PUMP 



THE BRECKINRIDGE PROJECT 
M~JOR EQUIPMENT LIST SORTED BY SEQUENCE ~UMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-426A QUENCH WATER SUMP PUMP 000000 
NA 

12G-426B QUENCH WATER SUMP PUMP 000000 
NA 

12G-526A QUENCH WATER SUMP PUMP 000000 
NA 

12G-526B QUENCH WATER SUMP PUMP 000000 
NA 

12G-027A BURNER TIP WUER PUMP 000000 

12G-027B BURNER TIP WATER PUMP 00()000 

12G-029A SOOT SLURRY .PUMP 000000 

12G-029B SOOT SLURRY PUMP 000000 
NA 

12G-030A CLARIFIER WAlER PUMP 000000 

12G-OJOB CLARIFIER WATER PUMP 000000 

12G-031 SELEXOL SUMP PUMP 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-132A H2S ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-132B H2S ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-232A H2S ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12Gc232B H2S ABSORBER LEAN 000000 
SOLVENT Cl-IARGE PUMP 

12G-332A H2S ABSORBER LEAN 000000 
SOLVENT Cl-IARGE PUMP 

12G-332B H2S ABSORBER LEAN 000000 
SOLVENT CHARGE PUMP 

12G-133A RICH SOLVENT TRANSFER 000000 
PUMP 

12G-133B RICH SOLVENT TRANSFER 000000 
PUMP 

12G-233A RICH SOLVENT TRANSFER 000000 
PUMP 

12G-233B RICH SOLVENT TRANSFER 000000 
PUMP 

12G-333A RICH SOLVENT TRANSFER 000000 
PUMP 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

12G-333B 

12G-037A 

12G-037B 

12G-t3BA 

12G-130B 

12G-238A 

12G-23BB 

12G-338A 

12G-338B 

12G-139A 

12G-139B 

ITEM DESCRIPTION 

RICll SOLVENT nANSFER 
PUMP 

GASIFIER QUENCH WATER 
PUMP 

GASIFIER QUENCH WATER 
PUMP 

CD2 STRIPPER S~LVENT 
WATER PURGE PUMP 

C02 STRIPPER SOLVENT 
WATER PURGE PUMP 

C02 STRIPPER SOLVENT 
WATER PURGE PUMP 

C02 STRIPPER SOLVENT 
WATER PURGE PUMP 

C02 STRIPPER SOLVENT 
WATER PURGE PUMP 

C02 STRIPPER SOLVENT 
WATER PUHGE PUMP 

LEAN SOLVENT CROSS BLEED 
PUMP 

LEAN SOLVENT CIOSS BLEED 
PUMP 

HIE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



THE BRECKINRIDGE PROJECT 
MAJOR. EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12G-239A LEAN SOLVENT CROSS BLEED 000000 
PUMP 

t2G-239B LEAN SOLVENT CROSS BLEED 000000 
PUMP 

12G-339A LEAN SOLVENT CROSS BLEED 000000 
PUMP 

t2G-339B LEAN SOLVENT CROSS BLEED 000000 
PUMP 

t2G-t42A LEAN SOLVENT BOOSTER 000000 
PUMP NA 

. 
12G-142B LEAN SOLVENT BOOSTER 000000 

PUMP NA 

12G-242A LEAN SOLVENT BOOSTER 000000 
PUMP 

12G-242B LEAN SOLVENT BOOSTER 000000 
PUMP NA 

t2G-342A LEAN SOLVENT BOOSTER 000000 
PUMP 

12G-342B LEAN SOLVENT BOOSTER 000000 
PUMP NA 

t2G- 143A QUENCH WATER RETURN 000000 
PUMP NA 



TllE BRECKltlRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

t2G-143B QUENCH WATERREJUIN 000000 
PUMP NA 

t2G-243A QUENCH WATER RETIJRN 000000 
PUMP NA 

t2G-243B QUENCH WATER RETURN 000000 
PUMP NA 

t2G-343A QUENCH WATER RETURN 000000 
PUMP NA 

t2G-343B QUENCH WATER RETURN 000000 
PUMP NA 

12G-443A QUENCH WATER R:TIJRN 000000 
PUMP NA 

t2G-443B QUENCH WATER Ri:WRN 000000 
PUMP NA 

t2G-543A QUENCH WATER RET JRN 000000 
PUMP NA 

t2G-543B QUENCH WATER RET JAN 000000 
PUMP NA 

t2G-044A FLUSHING OIL PUl>S' 000000 
NA 

t2G-044B FLUSHING OIL PUf4> 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ' ITEM DESCRIPTION 

12G-145A CONDENSATE PUMP 000000 
NA 

12G-145B CONDENSATE PUMP 000000 
NA 

12G-245A CDNDENSAlE PUMP 000000 
NA 

12G-245B CONDENSATE PUMP 000000 
NA 

12G-345A CONDENSATE PUMP 000000 
NA 

12G-345B CONDENSATE PUMP 000000 
NA 

12G-046A GREY WATER PUMP 000000 
NA 

12G-046B GREY WATER PUMP 000000 
NA 

12G-047A 50 PSIG CONDENSATE 
PUMP 

12G-047B 50 PSIG CONDENSATE 000000 
PUMP NA 

12H- IOI START-UP VENTURI 000000 
SCRUBBER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE.ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

121-1-201 START-UP VENTURI 000000 
SCRUBBER 

12~1-301 START-UP VENTURI 000000 
SCRUBBER 

12M-401 START-UP VENTURI 000000 
SCRUBBER 

1211-501 START-UP VENTURI 000000 
SCRUBBER NA 

1211· 102A GASIFIER VAPOR VENTURI 000000 
SCRUBBER 

1211- 102B GASIFIER VAPOR VENTURI 000000 
SCRUBBER NA 

12U-202A GASIFIER VAPOO VENTURI 000000 
SCRUBBER 

I 2~f-202B GASIFIER VAPOR VENTURI 00000 
SCRUBBER 

12H-3Q2A GASiFIER VAPOR VENTURI 000000 
SCRUBBER 

1211-302B GASIFIER VAPC!R VENTURI 000000 
SCRUBBER NA 

121·t-402A GASIFIER VAPOR VENTURI 000000 
SCRUBBER 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIP.MENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12H-402B GASIFIER VAPOR VENTURI 000000 
SCRUBBER . NA 

12H-502A GASIFIER VAPOR VENTURI 000000 
SCRUBBER NA 

12H-502B GASIFIER VAPOR VENTURI 000000 
SCRUBBER NA 

12H-104 EX~IAUST STEAM JET 000000 
NA 

12H-204 EXHAUST STEAM JET 000000 
NA 

12H-304 EXHAUST STEAM JET 000000 
NA 

12K-102A RECYCLE SHIFT GAS BLOWER 000000 

12K-.I02B RECYCLE SHIFT GAS BLOWER 000000 

12K-202A RECYCLE SHIFT GAS BLOWER 000000 

12K-202B RECYCLE SHIH GAS BLOWER· 000000 

12K-302A RECYCLE SHJFT GAS BLOWER 000000 



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

ITEM NUMBER 

12K-302B 

t2K- 104 

t2K-204 

t2K-304 

t2K-009 

12K-t09 

t2K-209 

12K-309 

t2K-tlt 

12K- I 12 

12K-tt4 

ITEM DESCRIPTION 

RECYCLE SHIFT G6S BLOWER 

RECYCLE VAPOR COMPRESSOR 
TURBINE 

RECYCLE VAPOR COMPRESSOR 
TURBINE 

RECYCLE VAPOR COMPRESSOR 
TURBINE 

C02 STRIPPER 
AIR COMPRESSOR 

C02 STRIPPER 
AIR COMPRESSOlll 

C02 STRIPPER AIR 
COMPRESSOR 

C02 STRIPPER AJA 
COMPRESSOR 

FIRST STAGE FUEL GAS 
TURBO EXPANDEi~ 

SECOND STAGE FUEL GAS 
TURBO EXPANDER 

HYOROGEN COMPRESSOR 

THE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT LJST-14222 

000000 

000000 

000000 

000000 

000000 
NA 

000000 
'NA 

000000 
NA 

000000 
NA 

000000 

000000· 

000000 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-142.22 

ITEM NUMBER ITEM DESCRIPTION. 

12T- IOIH SCREENED SLAG BELT 000000 
CONVEYOR NA 

12Y-002A GASIFIER FEED TANK MIXER 000000 

12Y-002B GASIFIER FEED TANK MIXER 000000 
NA 

12Y- I03 QUENCH EFFLUENT SCREENS 000000 

12Y-203 QUENCH EFFLUENT SCREENS 000000 

12Y-303 QUENCH EFFLUENT SCREENS 000000 

12Y-403 QUENCH EFFLUENT SCREENS 000000 
NA 

12Y-503 QUENCll EFFLUENT SCREENS 000000 
NA 

12Y- I05 SLAG CRUSHER 000000 
NA 

12Y-205 SLAG CRUSHER 000000 
NA 

12Y-305 SLAG CRUSHER 000000 
NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE ~UMBER 

Pl~ASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12K-214 HYDROGEN C·O,.,PH SSOR 000000 

12K-314 HYDROGEN COMPHSSOR 000000 

12K-414 HYDROGEN ·CONPF:ESSOR 000000 
NA 

12K-514 IWDROGjN COl'IPtESSOR 000000 
NA 

12T- I01A SCREENED SLAG BELT 000000 
CONVEYOR NA 

12T-101B SCREENED SU\G BELT 000000 
CONVEYOR NA 

12T-101C SCREENED Sll\G. BELT 000000 
CONVEYOR NA 

12T- 1010 SCREENED SLAG BELT 000000 
CONVEYOR NA 

12T-101E SCREENED SLAG BELT 000000 
CONVEYOR NA 

12T-101F SCREENED SLA<! BELT 000000 
CONVEYOR NA 

12T- IOIG SCREENED SLAC BELT 000000 
CONVEYOR NA 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT LIST-14222 

ITEM NUMBER ITEM DESCRIPTION 

12Y-405 SLAG CRUSHER 000000 
NA 

,., 

12Y-505 SLAG CRUSHER 000000 
NA 

12Z-OOI SOOT SLURRY CLARIFIER 000000 

122-002 SOOT SLURRY CLARIFIER 000000 
NA 
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4.1 Data Sheets for Columns and Pressure·Vessels 

12-DS-C-15: Hot Shifted Gas K.O. Drum (12C-ll5, 215, 315) 

12-DS-C-19: 2nd Stage Flash Gas K.O •. Drum (12C-ll9, 219, 319) 

12-DS-C-25: First Stage K.O. Drum (12C-125, 225, 325) 

12-DS-C-31: 3rd Stage Flash Gas K.O. Drum (12C-131, 231, 331) 

12-DS-C-36: Cold Shifted Gas K.O~ Drum (12C-136, 236, 336) 

12-DS-C-37: Hot Fuel Gas K.O. Drum (12C-137) 

12-DS-C-38: Cold Fuel Gas K.O. Drum (12C-138) 

12-DS-C-40: First Stage H.P. Steam Orum (12C-l40, 240, 340) 

12-DS-C-50: Quench Water Surge Drum (l2C-050) 

12-DS-C-51: H2 Compressor K.O. Drum (12C-15l, 251, 351, 451, 551) 

12-DS-C-52: 50 psig Condensate Pot (12C-052) 

4-1 



Cf 
2·21" M l >J THI<>' "l'· t..' l . C> . r--- A .t;, . M.L 1111 f.LLIP: 14'.AQ . 

l'fP: TOP il• E:.TM . 

- u,~ _ ,_ -- ~ 

uU~- ~': . ~··1- J,JL -~ .. 
q 

• -0-- I I _, 

IJ 4 · - AH 0 

C,:. .!.IL ~"'..,.. . ..LL~- ~ 
--- :r- - --

·1 ._+" d- u ~ 0--. .--=-=- I ~ -j ftl~ 
I 

·· - .. ----- -

DUIGN RIOUIRUUNU OfHlR RlQUIRIMUIU 

I >;Ill SlLllONVlll. UIV. J . 11-llOIUlllON. -· _ __ .l,..AJ~{_ __ AUUlllOA llAll/1111 bl----· Ill_ · - · Pl - -· · - .CHAMPY V NOILH• - - - 1t 
I » I Ll lflAIHIN •. _ . J!l2.2l. . ..: £.!i _ _ _ _ _ · ··--·· ·----·- -
) MAil 111Al5 A5W( 

Slllu ••UlllADS. d:.5J1i:J.0..111/"14 .SS Ci. .ri,.110: . b.:JC2D..0 . ___ _ 
IUrl'Uhli . _A;.::!b ·- - · ·· ·-- - -lnlltlUUL . - - - - ·--­

IUkt;tN"I -~-•O!i_ '·· - - · -·-•OIU: ··-- - -·-------

V'llUlAMll1111Ut'lMSl1.C '"°l _ _ ___ ,HAHUHlUMA:IC IH•------< 
CltlStlM Cllt : A . '9. .• I .!- t_j;_. D --1-L. I __ G __ H _ _ j __ 

UiiSUIAllUll . llllt••uss --'-~''-··---
PAINllNG : 

v11>11 or•cu r _ St.2. __ cu fl . 111rir 1111 . ..!iA _ 1in. 1111 1111 U.L 11rs 

NOUU OAJA 
,.-,-_:;c.,-r--T--r ·-----~ 

.. .. H• • • 
·t---1-- -I-----·--· --

·1---1--l-- ·' 

• ••ll•••lUlltGNPKli.;11•1 .. :1s....,.. 11!10.. •11aruAllNGU5...ie•"&•11 i;ir.U .. bTllHi. wT.:.. ~O...li. _ _ ____ .. . . .. . ----1- ·•--•---t - -
\ t :il llhHAl UlS.IGllrJU.UUMl ·-- ·- 11o1• ---'I 
I COKKUSoUNAllU#OCI . • __ '.Ja~ ~ .CL.f.ILT.lllCJL. ·--·- - -- -·--
1 ••uouG•"'"' ._ £ULL __ jQ1•1tt11c1ucr ___ _.oo.l'.'! ___ _ 

-------- ~~===-~=~=--= ::--=---=~ _____ ,.4-. iQ' L ~~· g-yj~ ;:;~~~;,_"/ __ I~~.~ 
--···-----·- ---- - ------ -- --- - ·--- .!!. . !.' .L }QQ' ~!L pu1u.I(L 

• t"WIOI - - )' &!; ___ MlUUIMlUIYICOQll I ·-----1 --- ------------- ------
.!.. ~~~~MUUAllCllUPUUGtll<I• ~ r.it._,. ..... ,1-l IHOlll.I 

~ _ Hi' . L ~-- _!_! _ ~utUJlx.va11. 
.L l:~~ .L .!.i. !..! _ l~~fi.T-..:.= ·==i 

~A~2 · ._ _ __, ~~~-='.=~Fi~~~;;~~-~~~;~1 tffJJJ ·,~~~~l ~ilie.~~fu::-li:A.i£:..i~l-=-~ltiJ~11.'llil~~Jr 
U• 11 U"\/ISION icn ~ CHl

1 I ~I .,, (. 0 I I 
.C\· 
•D 

DRAWUI' •G. 



"' i::: .. 
"'. ,.. 
"' l 
cc 
0 ... 

CODE !AC.ME c..J:ri v111 !"lt\/J 'Bti 
SPEC. I 4 2 2 2. - C 1 

l 

3 1
-';

11 0JA x411
THK. (J1•0 ~T'Z} 

ME.51-T PA~. "•(ORI<' T'l'PE. 4~J 

OP.. i:;QWAL... 5E;CTl~L.. i'fP:: 

,, 
0. 4 0 MIN Tl4K OPER. PRESS. 

Z:l E.LL\P 4-IE:.AO COND. TEMP. i 
DES. PRESS. I 

PA'C, TOPA1'.10 SiM y 
G'e.IDS TD &E SUITABL"'< 

2 

StJ?POl2Tt.D Al-10 TO S..f. 

2SMOVA1!>Lt n+~u· 

TY ..P TOP A~ c 5> iM 1-c_o,...N_o.;... . ....._T.....;E_M....;P·:...· -+---,--------r-1 
,4-516-70 /,\. SHELL & HOS 

"' SKIRT A - ~6 ...... 
FORGING A - 18 I < 

a: PIPING A - 106 B w 
MA1'.1W.b.'Y ___ ~ ~ STRUCTURAL < 

.::E BOLTS 

-\ ~~--__..T~Ai.-1 
roP oF 5UPT RlNG ;:::i:.----1, =-=:1-: ,, 

-0 I 4'-~' I. D I 7/tG 

:- I -r 11 ~ 
0--1~--r- _ _L , >1 . L.L. 11--® 

-c\i .,.0 -r01 L.A.H 
_, -i---

~-_-__._J_ -- _ i _ 

-· ~ 

\. 
...... - t--A-

. .. .... , 
... - ~ 

TA1'J 

C.A. 

IWTE.fl_N;..LS 316 <;S ME511 

PWHT I NO 

X-RAY I c; poT I JOINT EFF. 185 r 
~ UT I I MT l PT CV@ Of. 
~ HARDNESS MAX. BHN --"' WELD SAMPLING E 1-c-o"""'o;;.;;;E-'-""T1 -P=D;,,;.;s1-"T-1 o-N--H-:--o-R-,-z.----1 

~ HYDRO I PRESS@ TOP I 8 0 PSIG 

NO. SIZE RATING SERVICE MK 

l 
'2 .,, 
'2, > 

< 
M 

== ;z 
< 
:E 
oil ..,, 
w ...... 
N 
N 
0 
;z 

1 10~ 1so'f ''"'Po1<.1~Le:-T 
I 8 11 15 O ~ vAPoR. owT 
I '2 1/ '300: LIQL!IC OUT 

I '20' 15011" MAIJWA--t""\ 

0. r.J 'C- "CAV I i ../ 

0 
I LADDER & PTFM CLIPS REQD. NO -
~ PIPE SUPPORT CTIPS REQD. NO 

INSUL. SUPPORT CLIPS REQD. NO 

INSUL. THICKNESS IN. 
PAINTING - 131 VESSEL CAPACITY CU. FT. 

VESSEL I CMrTY 5 s KIPS 
WEIGHT I TEST KIPS 

-

REF. C·50':', 510 1 511, 515 
I DWGS. C-52.5 , 52.9 

I 1/i.o/'31 ~t=v:r&;: D M4TE~rAL ff KA/ ~ \1 \.J H 

t3 lO-tl-iv CH~"1~ED PW6 ~ G:Gl..llPMftJi AJom!3ER... (..O)U) 
~ 

A /0 · ~·50 15SlJE.:D t=a':<' ~ C:...\\rf'-f'!Tc NN R. \Al "1 ~ 
NO. DATE REVISION DESIGN OWN. CHK. APPR. APPR. 

JOB NO. 14'2~Z 

tliJJ 
THE BP-f.Ck..INR I OGE. PROJE.CT 

DRAWING NO. REV. 
"2~ >rft~ --l=LAS.H 4 f1:$ \Z: .. .p . D .<_ "4""' 

12-DS-C- IC1 I 1'2C:- I 1'7 .219 ,31'7 
' 



I 

Sf, 6 
11 

MIN THK. 

'2: j .ELLI P H.E:.AP. 

CODE A5ME. Sl=rT VIII DIV J 'Sc 
SPEC. I 4 2 2 2 - C. t 

OPER. 
CONO. 

PRESS. 
TEMP. 

DES. PRESS. 

2'- 9 11 
OH-'")( 411 TH~( 5 •~LI l= T 2 ) 

ME.S\-\ PA'O. YoR."' °f"(P£ ~~l 

oe E:..QWAl- SUTIOJJAL T'1'PE.. 

PAO TOPAIJD S.iM (;\ 
qiSGI~ TO 5~ SUITASL.Y 0 TYP TOP A"-10 i:>TM CONO. TEMP. 

1--~S-H~E~LL~&..;;.;;.;.HO~S--+~~A---S-/-6~---7-0--/J~....-4\ 

;uP.Pol2TE.D &.1 TO ~E. I 
12E-MovAe..LE:. nn2u' , 
MAIJ.WA'( ___ __ 

\ -
. 

- \\" .'~--.. +- ---~T.~1:-1 __ 

• 
TOP O~ SUPT Rl1'.!.G_ C = =-l-=---=-;:== .t ,, 

~ I 4 ~o'' I D 1 5/1~ I"\ r----. ·i---·~=---i-1 ___ _ 
v I - I -

7 I ' 'o 

~· -~ 1-~e ~ 
~ •'91 "•'4=- I~:~:~ 

~ f __ 1 _ 1 ______ ---~•~A~IJ.~+-
' I ./ - --r-

®--:--·~~ ... ----i 
3/16

11 ! 
-::: 

<!)_9 
~ 

I 
- I 

I 
c::=======:::::::::========- l 

.,., SKIRT 
~ FORGING 
5 PIPING 
~ STRUCTURAL 
::i: BOLTS 

INTE~MALS 

C.A. Clittt~D 
PWHT I t-.10 

A-36 
A - 181 

A - I 06 B 

3 I<:) SS ME'SH 

. X-RAY I s POT I JOINT EFF. 18 5/· 
~ UT I I MT I PT CV@ Of. 
~ HARDNESS MAX. BHN e WELD SAMPLING 
~ COOE POSITION HOR I Z. 
1- HYDRO PRESS@ TOP 7 5 PSIG 

MK NO. SIZE RATING SERVICE 
J l 12'1 ISO lt vAPoC? INLET 

.,., '2 l 10~ r::so ~ YAPoe OWT 
> 3 J ~I/ :ioo•uGLJIDOUT 
~ M J ~011 150 F MANWA'<°'I 
z 
~l---+---1----l!,..:<.1.1\Afl~TM..._,,r~o~v~~~~::.....i:A~~~O:....a 
~1---+--+----i~C=l.l>..=V~'"'-+'-IT ______ ___.}~ 
en 
~1---l--+--+--4----~ 

~1---l--+--+--4----~ 
~l---+---+--+~~-1------1 

LADDER & PTFM CLIPS REQD. NO 
PIPE SUPPORT CLIPS REQD. NO 
INSUL. SUPPORT CLIPS REGO. NO 

INSUL THICKNESS IN. 
PAINTING 
VESSEL CAPACITY CU. FT. 

VESSEL I EMPTY 3 KIPS 
WEIGHT I TEST KIPS 

0 ~A."'E:. 1s' Fol\ c:.uc..\\o~ \\ERO "f<:.e.Qu1REMEJ...)T, ..,.__ ___________ ~ 

~q 1..U 10!1/so 
I 

A /6-B-80 tssu~:n i=o~ ·E s11 MAT~ 
NO. DATE REVISION 

~t----....__--~+-----------------..;;..;,,,;~~------------~.......L::..::::.:.::.:;:+-::..:.:..::.:....L....:~~..;:..:..;~.J....:::..:..:.::_i 

~- t1JJ .. ,. :HE: .BRE.CV-JN~l:GE.. PROJ.£:.CT 

~ ~ r'"°'~ .'>iP.~ i--...,, · D~~M 
~ .._ __ __,, ______ l'Z_C_- I '2 5 ' Z'Z..'5'" 3 2.~ ....... ----,r-----,~--~-----'-----------~~--.1----i 



"' c:. ... ... ,... .. 
l 
(%: 

a ... 

I 

I 11 1l ( 1) S-0 ~IA x4 TH-I' 7•l FT . 
M~ 'F'Al:l- '{OR~ j"'(pe. 4~1 

II 
o. 5~ MIN T~K. 

02. ~UAL.. ~E:.C.TlONAL. TYPE. I~: 1 E..LL.1 p MEA.l:l 

PAt:l, TOP AJ..10 f>TM 0 I iYI=' iOP Ai-..1~ STi-.·l 

Gl1.lCS TO 8 .. 5LllTABL'i ,/ 
~uP?o2rs~ A>Jt:> To se. I 
REM ovA61..S. ii.+~J;l 1 

N1J•d,JWAY . 

\~~-- TAN -
I 

TCP O'f: su+='r P-11\lG" .---~--~ 
~ -~~4-o'.T--~~ 11 

~/IG 
-= l.D 

" I '=-I 
' I I 0) 

"N I ~ _, 
\..9 

~· ~ -- ---\. I I 
\9 

_~t I~:~ --· ~· ~ -· . - .,._ .... ' - --
\.,. I ,/ • --,-- ':" 

©-P ----i 0 _, 
If I I ~ 3/1ro 

I 1. 
-

I 

0 10.tl-lo l.SSU!:D FOP.. PH ft.SE :Z E.RO 

A '10-8-SO ISSW~t:l C:l'")C' S,t:....Tt/'lff4.-r.: 
NO. DATE REVISION 

(@ Tl-H~ l::iRE.C K.11-J P-l'tlGE l=RO~C.C.T 

~ ... .3 5T~ ~~ CA-~ le·~ OA. ..... "'1 . 

12 c - f ~l Z. "! I °' "'2i I 
' I 

CODE 111.c;._,,c: :::.="_T' ""Ill Ol\J l 'S),l"' 

SPEC. 142.22-C.1 
OPER. PRESS. 2.4 I PSIG 
CONO. TEMP. \O 5 •f 
OES. PRESS. 2~G P'> 1 G 
CONO. TEMP. 300 •F 

SHELL & HOS ·""-- 5 IG - 70 

"' SKIRT A-36 ... 
FORGING A - IS I :'! 

= PIPING p..-10Ge .... ,... 
STRUCTURAL c( 

::e BOLTS 
INTE~NA LS 316 S$ ~ESH 

C.A. 1/p..11 

PWHT NO 
X-RAYl SPOT" 1 JOINT EFF. 183 I 

2 UT I MT PT CV@ OF. c( 
x HARDNESS MAX. BHN .... -"' WELD SAMPLING ,... 
"' CODE POSITION HO~\ 'Z. .... ,... 

HYO RO PRESS@TOP 400 PSIG 

MK NO. SIZE RATING SERVICE 

l l R" 150 lt lvA.Pl"'lll t...it . ~,. ,, I t;, 11 150~ VAPOS:Z ""'' l'T' 
"' ~II 300" > -::., I UQLllO l""ltJT 
c( 

!: M t ~o" t '30 ~ MA~WA"'f' \ z lr,-.vscz I c( w1r11 ::e ,... ~ ..... 0Av1T I Oii 
en .... ... 
N 
N 
0 
a 

LADDER & PTFM CLIPS REQD. NO 
PIPE SUPPORT CLIPS REQD. NO 
INSUL SUPPORT CLIPS REQD. NO 
INSUL THICKNESS IN. 
PAINTING 
VESSEL CAPACITY CU. FT. 

VESSEL }EMPTY :; KIPS 
WEIGHT TEST KIPS 

REF. C-500.510.511, 515 
OWGS. C-525, 52.~ 

~~~ -- \i'N~ 
NN P..W1;..I ~ 

DESIGN DWN. CHK. APPR. APPR. 

JOB NO. 142.Z '2. 
DRAWING NO. REV. 

JZ-DS-C- 3l 0 



"' ~ ... ..,· ... 
'° ~ 
a: 
0 
u. 

r 

co'- CJ" -::ii A ( 3.S. e n -z) Mt.;,t-1 

.PAO 4" TH~ ""IORI< TYPE. . r 
4~L o;z. E.QWAI.... ?E:.C.TIONA,J,,,._ IJ 

T-<PE PAD, &. G!Zltl5: TO SE. 2.oa . MIN THl<.-,<.. 

.R.EMovAe.U: n-tRL.l M.WA.Y) e1-0 11 1.c •.. 2~l ~1r:i: 
At-l!:l TO e.E: 5UITA&L""(' -· - 1

- : ~e..A~. T'<? TO? & 
SUPPORTE.C. .S.iN'I. 

:: 

0 r\-:-_, -......;: -
T~i-.1 

-- ~t . --
r-F-- -----.r - - -=;-:- --• --- ---:::-- - - - -- -

\J) I . I 
,, 

...... I s:i..'-o'' l."C . I z.oa 
('(\ J 

I 
,,,.. 

~ 
· 1 l9 

-- I 4 I 

HJ....~ ·1 -( 
I ct) 

I 

r·~ "'"" l ~ L.Aii. --'~ 
5 

_, 
IN 

L...L.J.. . I 

- T'.Al..t +· • ' +- ; ::: ' ...... _ / lj .·--. . ....,.,,,,. 

.©-H -- _____ ..J. I If 

I 15/rc. T~tc:. Sl<.IRT 

I I 

·o ,, 
I I.I) -

I 

I 

0 ID-23·\il JSSU£0 . FOR Pfl-/1.S £". Z-E"RO 

NO. DATE REVISION 

-
THE eR.ECK.U-..l Rl"OGE. FF-o.r=.c:r 

ci>L.l;) ~H \f.lli!) GAS. \<..o. DRUM 
IZC:- ! ~~-, Z3fo, 33<0 

COOE A.~. ·i: c=.C.L.T'l~oJ VIII l\IV I QJ'I 

SPEC. 1422.2-C.·I 
OPER. PRESS. 5'75 ps1G 

CONO. TEMP. I 0 0 Of 

DES. PRESS. c; ~ 2. p;1G 
CDND. TEMP. "300 OF 

SHELL & HOS l'--516-70 

"' SKIRT A- ~6 .... 
FORGING A - 10 5 ~ 

a: PIPING A- IOG B ... ... STRUCTURAL. < 
::E BOLTS 

!!-;Ai V4" 
PWHT YES 
. X-RAYI i;uLL I JDINTEFF. 1100/. 
~ UT I MT PT CV @l OF. 
>< HARDNESS MAX. flHN ... -"' WELD SAMPLING ... 
"' COOE POSITION· l=fo~rz.. ... ... 

HYDRO PRESS@TOP '4-S PSIG 

MK NO. SIZE RATING SERVICE 

"' > 
< 
3: 
z 
< 
:I 

• 
"' IM .... 

I!! J '21""l'r 300 .. ~'f~W.,A'< ... N 
N 

.4 ?' •Lot .ET(WcilUID '\ = I .,. 
z 

~ ?..''' 1 ~'1 "'"TL.F:Tli rt:>L111' . 

~ l 10" ,~ -~n --I. -- _1 

I 1 "20~ '., UJI i:;.,{Ml"t ,-. 

LADDER & PTFM CLIPS REGO. NO 
PIPE SUPPORT Ct.IPS REQD. NO 
INSUL SUPPORT CLIPS REQD. NO 
INSUL. THICKNESS IN. 
PAINTING 
VESSEL CAPACITY 56Z. CU. FT. 
VESSEL I EMPTY 4-0 KIPS 
WEIGKT I TEST 7-r KIPS 

l"\e>C.0 ..,.,. IN r:. wT - "~ W' 

REF. C· S ()'3, 5 I 0 , '5 I I 
OWGS. C.-515 '5 2. s 5 .2 ~ 

R-wN 1-l N -~ ~lJ., 

DESIGN OWN. CHK. APPR. APPR. 

JOB Na • .14'2'.2 Z 
DRAWING NO. REV • 

l.Z .. DJ'-C.- 3G a 



"' .... 
~ 
... .... 
co 
~ 
a: 
0 ... 

I CODE A 5ME s£cno..i -Jill t>iv 1 1 So 
SPEC. 14'2.22.-C.I 

OPER. PRESS. 655 PSIG 

cp ,, COND. TEMP. 3 2' OF 
_t.75 MIN Tl4k. .,c:. DES. PRESS. 720 PSIG 

I fa' - ~" 1.; '2: 1 COND. TEMP. 3 '5 0 ·i= I A.~.M.E:.. E.LLIP HC SHELL&HDS SA- 516 - 10 ."fl 

-t TYP TG:lP S.. ST"kt. "' SKIRT ~A-~6 -FORGING SA.- IC~ I ~ p = PIPING SA.-IOG~ ... 
T7' I- STRUCTURAL c 

:& BOLTS Tb..>-! - - + - - 11 CLAD w I TP ;c4 .S.S 
a. CLAD 'le," ::::-

C{) 1.re'-c.11 I 
II PWHT )'ES 

1.79 
I I. D X-RAY I FuL!.. I JOINT EFF. 1001 - l ::i "'t" I I c UT I MT PT CV@ OF. 

--- - lOC HARDNESS MAX. tlHN 

-~-
... 

.i. -WELD SAMPLING - I en 
I-

"' CODE I POSITION f--IORlZ H L..l- ... 
""o I-

HYDRO I PRESS@TOP I 0 SO PSIG -

LAH I MK NO. SIZE RATING SERVICE 

Cr\ 
- -

""o· 
"' -(]' - ' ::: en - 0 > 

t 
c 

,f ,, 3: z m t-- c 
2 
oil 

©-- UI ... .. ... 
~ • ... 

LLL.. ... 
..4 t 1~,...,~ &.oo• I t.t /uJ.!o. v .:I 1'.6.A/1 T · Cl 

iAt-J .. 
'2, I I':..'' ,., 

ll"IUfl-l:Tf• IAlll"n . _,_ -- ·t-
1VORT"Ei,.- ,,..--..._ t ; ::' l ~ r 1-2• 

_,. 
l~u~u::rf~··,. 

6~C:JJ>.W:.EIZ /......__ r- ~ _,,,....,,- \9. t ' tc..• ,., lllJ' .:.,-=( PER. OWG l _, '-
LADDER & PTFM CLIPS ·REGO. NO-~-54S I " _, 

~+------1" 
'/4 PIPE SUPPORT CLIPS REQD. NO 

lfl INSUL SUPPORT CLIPS REQD. NO 

I I INSUL THICKNESS I 'fi.. IN. 
I PAINTING - VESSEL CAPACITY 1304 CU. FT. I 

VESSEL I EMPTY -01 KIPS 
WEIG KT I TEST G~ KIPS 

oP!::RAll N(7 WT- gg "'· 
... 

REF. c - 54 6 , '5 0 C) 510, 51 I 

I DWGS. c-~15, s2s,s19,54~ 

0 vq;,,,_/~d !SSuEQ PO R. . PH It S £ ZERO o,.vl'J NN ~ HwW. 
NO. DATE REVISION· DESIGN OWN. CHK. APPR. APPR. 

fl BRECT<.rN-.R!OGc 
JDB NO. 1A'2 e -2 

r.HE PR.o.ri:cr DRAWING NO. REV. 

Hor FUE.L GAS K.O. O~WM rz- r>s-.c - ~1 -

12.C- L37 



"' c:: .. 
,,; ,... 
Q) 

l 
cc 
0 ... 

I COOE 
--- -

IA=••"' .,. ... ---· ... 11 '!:!IV I A.t"'I 

SPEC. 14'2.12. - c. I 
OPER. PRESS. <04 5 P51G 

CONO. TEMP. 100 o~ 

y DES. PRESS. 70 OJ pSIG 
CONO. TEMP. I 300 F 

41-'1 11 01~ )( 4U T~K SHELL & HOS A-516-70 

(17·7 FT 2
) "1._.,H ~ 

~ I # 
SKIRT A - 36 _f.~0 MIN Tl-tK JC 5-cD "' ..... 

.PAC. '(Of?)(. TYPE.. J.C. 2: l. E.l..l..I?·. HEAl:l ~ FORGING A-lf'l5" 

.4S.l 02 E.QUAL .. T'<P TOP&. STM. 
a: PIPING A -106 " -- .... 

.S~l"I o~ TYPE:. .PA:> \ 
I- STRUCTURAL < 
:::E BOLTS g;· -~~I C..S. TO f:.6. - - -._ 

.SU.lTAS.1.Y 5UPP0.2TEl \ -f:-- "T'A ... 1 

& TO &E" .12E.MOY.~LE:. - \ f - - C.A. 1/4" 

nu:zu' M.wA'"f. ~------· PWHT l YES 
-- i---..J, ~o X-RAY I Fu LL I JOINT EFF. 1100'/. --- :E 

I 
_, UT I I MT PT CV@ OF. 

"'"ti> ,.. I -" I ~ II < 
=-~ t.::J. ,.~a x HARDNESS MAX. BHN I ' .... 

~ I 
.... 
"' WELD SAMPLING 

r---0--- I I I--l--0 .... 
CODE POSITION H O~lZ .... -

~(fl 
I-

l-11.L. -L HYDRO PRESS@ TOP I 0 <0 3 PSIG 
·-

·4 - I MK NO. SIZE RATING SERVICE 
l..A.11 --

~ i ':;: "' 0 ~ 
> 

I < 
- I -· 3: 
t'- U) 

z 
c 

®--- :Ii - all 

"' .., 
- ~ ILL ·-- - t 

..... 
c. I ~~ ¥too rwJ --~ ',,....,. .,.A....t N 

- -· ,- - N -A c::t I ""' 
.,., 

'"" Cftl IJftll~ 
VO 2.TSl<. eizEA1'£1t V-tt,. . ~ 19L a ::r. -.;.u ., ,. _ , ... r:-rf,.~ .. -l pezpwc; c-s4e r-- t;, I ro" " -·-· -.../......._-~' 

-0 

~®--+-
t I I IA 11 '., I• II "" ,/ , .. , .... ~"" . 

-· ---- I .. LADDER & PTFM CLIPS REGO. NO 
\!} Y4 .THK. S~IR?' PIPE SUPPORT CLIPS REGO. NO 

I INSUL. SUPPORT CLIPS REGO. NO 

- INSUL THICKNESS IN. 
PAINTING 
VESSEL CAPACITY ~I I CU. FT. 

VESSEL I EMPTY 24.S KIPS 
WEIGHT I TEST 44.5 KIPS 

,.., ... ~., ....... ,_LI,.._ ""T. ~ .,., K 

REF. C - 5.4 a, 5 0 ~ , S' I 0 , 51 I 
I DWGS. c-s1~. s2s, 51~,?4CJ 

a l/l..1.ylO tSSUG'O !=OR Pf..rhS C. Z..E:R 0 ls:?wlJ 1'11-t ~~ ~ ... ~ 
NO. DATE REVISIOrt DESIGN OWN. CHK. APPR. APPR. 

liJJ .rH.E 6RECKTl:--lRIDGE PRO.J"cCI 
JOB NO. f.L!.~'22 

DRAWING NO. REV. 

COl-0 FUC..L GAS: K.o. ~R.:WM. l-2- D.S ~ c -3E . l2.C. ~·-~s., 



al 
!:: • .,; ... 
Ila 

:l 
IC 
0 
u.. 

' I SPLASH 0AFFU ~ 
F/ ·"' ""' -w-

1 

19lG7°;' TAN TOTAN: 

2-4~"M\N.~ 
2.: I ELL\? \10 
(r'li;l) I 

/ I 

/') 

NO. 

®-I:----- -~, "crt-0-rl, r----­
\3 i\ 

------

11/11/~ 
DATE 

LJ.J- I I 

.w. Tl 11 t 

.- ,_ J;.d' 

I. VO!ffDt I -t -
BREAKER @) @] 

I 
4~0·1 f/!G~ t/,:;. OF ~CT' 

ANc~o~· aarT 1 

~OL.i!S 

/S~ i.-..~1.:.o(t.. riP~t :::::> o..,.J, 
REVISIOrt 

CODE A~ N\F SE~ VI II Q1v I 

SPEC. \Aro1.2.2·C.I 
OPER. PRESS. qo; \l5 / G 
COND. TEMP. 5'!a.4 a F 
DES. PRESS. q q_; PS 1r.. 
COND. TEMP. <;, 5 0 o F' 

SHELL&HDS 5A·Si<0·70 
en SKIRT SA· 3r,. 
;i FORGING SA· 105 
~ PIPING SA· I oeo- Q 
!:( STRUCTURAL 
2 BOLTS 

C.A. V Q" 
PNHT 1 ~~o..·a 
. X-RAY I i: uu I JOINT EFF. I 
~ UT I I MT PT CV@ • OF. 
: HARO NESS MAX. BHN = WELD SAMPLING 
~ CODE I POSITION f.\OA.\Z()l\l"T"AL 
.,_ HYDRO I PRESS@TOP I 1\.90 PSIG 

MK NO. SIZE RATING SERVICE 

cn._--+--+--+---+-------1 
> cl---+--+--+---+------t 
~._--+--+--+---+-------1 
c 
~ 1-N-,-+ ~---l,-1-'' +-c.-~,.1-v·t-+.,.,,-.-r.11"-'' l"l-1 l"l-11-11----1 ~ 

~IN+ \ S" r ... /'ia1"1wr..111n"'''-r 
;;IN~ I (J,1' ~Qcfl\/.a.Clr.Ol"'IL\T 
~ N"2 1 4" G.c<:r l='E~r... 
a NI 1 1ri.1A C./"lQ""IAA ..... n ~,,."" · 

LADDER &PTFM CLIPS. REQD. NO 
PIPE SUPPORT CLIPS REOD. NO 
INSUL SUPPORT CLIPS REOD. NO 
INSUL THICKNESS ~ IN. 
PAINTING 
VESSEL CAPACITY -r2. l'I CU. FT. 
VESSEL I E!Ml'T'Y '5' A Kil'! 
WEIG HT , .... ,;;.;.rE;;,,;.S....;.r..;....__-+-_ ....... __ J("""IPS---+ 

REF. 
OWGS. 

. .;, ...... ()I-./ YMT ~ \\"IJ~ 
DESIG1t DWll. CHIC. APPR. APPR. 

JOB N0.14222 

fjjJ THE BRECKINRIDGE PROJECT DRAWIN~ NO. REV. 

1-i~I -STPt4<: 
l4C:.- llro 

12-0S-C-L\0 0 H.P . .S~ ~~ l'Z. C..- -z.4,c7J 
1. \'.:! ( -"' .4_., 



CODE .e>.SME SEC.T v·ill DIV+, 80 cp ,, 
2 • 'a5 M 1.N.. Tl-1K. x SPEC. 14 2. 2 2 - C. 4 

J 

'3 1-~11 1.c. A.5.M.E OPER. PRESS. s e 5 ps \G 
'2 ~ 1 E:L L. I p H E:.A 0 ..,...co_N_o_. +-T-'E'--M-'P.'---l--"3;;,....:2....,....:15:--0_.F ___ -i 
TYP TOP 8t STM. DES. PRESS. GA 3" P51G t 

---'-T_A=i.J- ._. ---- ----- - - ----

I 
I 

91_ Coll I II 

\.D 2..27 
I 

I I I 

--Q)-- 14.t...'=-.L -
"C9 =o· 

L . .A. • .14-..:..l -I 

I C() -

' 0 
-::i 

_ ... a: _, • --- ~ 

~!!!!I!!!!!!"'. pl... L.. L. '" - -
TAN ~·-----·-+ __ ---~ 

VORTE .. X \. ) 
SR.EAKER ""'- _I-J..-

1
. . ./ ~. 

PE~ :CWG ...._ ._..-- i iJj _..,. 
·C=.S4.S:.;.;... - ~ _J-O ~- ~ 

- ' )j '5'/1G. 

2 ~LI-- ./I I \.::F.J. l.J . I 

I 

CONO. TEMP. "3 '3 0 °F 
SHELL & HOS SA - 5 1 6 - 70 , 

e11 SKIRT C.A.- ~~ 
~ FORGING s A· 1 0 5" 
ffi PIPING 5.b-.- 0 6 B 
~ STRUCTURAL 
:I BOLTS 

1' C.LAO WIT? 304 .s.s 
Cl Ml 'le" 

PWHT '(ES 

X·RAY I FULL I JOINTEFF. 11007 
~UT 1MT PT CV@ DF. 
;"! HARDNESS MAX, BHN 
~ WELD SAMPLING 
::3 CODE POSITION ,_. 0~1%. 
1- HYDRO PRESS@ TOP 9 6 5 PSIG 

MK NO. SIZE RATING SERVICE 
I I 1?11 ~oolf11"'11..£i{L.1QUID 
I/ I 1'2" ' ' li"lUTL.E!(L!G:iUID 

!: r.:i, ' s'' '' '"A~ c 
3:: ..:1 ( "],,....• , ? lt.A,/vJ.b.V' w 1'1"1-1-.., 
z 
cl----+-+--~-~,~~A.v~'tuT-~~ .:I 
•1---+--1----1----+------i 
Cit 
~1---+--1----1----+-----~ 

~l----+-+---~-.:.+-,..---4 
0 al---+--1----1----+------i 

LADDER a PTFM CLIPS REQD. NO 
PIPE SUPPORT CUPS REQD. NO 
INSUL SUPPORT CLIPS REOD. NO 
INSUL THICKNESS \ '1-i IN. 
PAINTING 
VESSEL CAPACITY I IS 3 6 CU. FT. 

VESSEL l EMPTY g 8 KIPS 
WEIGHT li--=;TE""ST;...;..;. __ ,__l_,9=-1-""'---'K~l.:...;PS~ 

REF. C.-549, 50~. 510, 51 I 

DWGS. C - 5" I 5 , 5 2. 5 , Ii J. ~ , S 4-!3 



"' !::: .. 
,,; ... 
"' l 
a: 
0 ... 

I CODE 
SPEC. 

OPER. 
CONO. 

DES. 
COND. 

14'2.22-C1 
PRESS. S 3 0 ?S 1 Gr 
TEMP. 3 0 °~ 
PRESS. 5 8 3 ?SI Gr 
TEMP. '3 c c °F 

-zl';;.o" 'CIA:)( 4 TI-l'k:.:··---- SHELL & HOS P.. - 5 I 6- 70 
,3 -.--- ·-·--en SKIRT A-!16 

(Lz.•.~ -J;T 2-,)_M.J:,s.rL __ ..:.:.... :;i FDR GING A • I 8 I 
::1...L~~. M.l.N:Tfl~·z:r=- P~."!'.OP-li:::..:L_~EE...431 ii: PIPING ;... - Io G B 
E.l-1-l F KEAO. 1"1' p--_·. 

1 
.OP..:.EQIJAI.- SSCTIO.hl~L. $ STRUCTURAL 

TOP.A)l.ll:l ST..M.'.A .. ·. . /r~.PE PA]j.AF.J..c .. roP. ::El-"8""-0--LT.;;...;s;;..;..;;.--"--+---------i 
:A.NP SrM GE\CS 10 

:;;...---
1 0

.'QE.. SU1TA5!..'( XI TOl-c ._A-------..,..,/.,..5_,.,.." ------1 
_cE:. t2.EMovA~L..E. ~~r I NO 
~U~MrWAY . --1--....-...... -.----...-----."""""',..,,,.+ 

- --1,,--- 7 I -r- TA"-l}l . X-RAY I Sf>OT I JOINT EFF. !SST• 
· / 4 ~ UT I I MT PT CV@ OF. 
I I )C c-- +....:.-·---i I ~ HARONESSMAX.BHN 

_.,-_._ .. ----- i==i-- - ""T"" ,_ --~ i I!! l""W;.;..;E=L-0..;:.SA;..;.;M,;;.;P...;;;L=IN=G'---~-=-"'="---t 
. I ~ CODE POSITION rlORIZ. 

I . 11
1 1 ,.ai'' 1 

... HYoRo PREss@ToPS74 PS1G 
I 4-6 i }. 0 •' I; MK NO. SIZE RATING SERVICE 
: I i l J 101 300;;1\/ACOP-, lt-J 

\'llru-·· -'.. -.-.I 11 H. ·_f,;\.2 ~ § ; ! I~~·. ; ~ l=ra o1~, 
l ~ '-I' ,,.. ~ I 2" '' Llt.u11:: o.JT 

. . I I • ..,--- MAL.J:. 
~~ T 
~! I 

J..- ---==- Ll...L 
--:..'------J9~ ~ - -

~ 
f;'\-f-- ~ I 
~· ~ I I 

~1TH VORTE,C ----t+-
1 

__ 
JSP-SA.i"c P-:. 

REQD. 
REQD. 
REGO. 

15' 
CU. FT. 

NO 
NO 
NO 

IN. 

KIPS 
KIPS 

?=2 c.-542 

REF. 
I OWGS. 

{ 1-IS"·ll /tElllS t.tJ ljE;N\ 
"'"" -~ clf&.J 0..,"' 

_.,.. 
'B 10411-h C..~P.~~E1' OW li .$ E~11::imeNT IJUM'SEZS m.nu ~ 

A ,,.,.rr,-80 ISS>UE.~ -K)s;t. f.. '=»T t """·1'¥T'a ~'-IN 
[~""""" µ,<- ~ 

NO. DATE REVISION DESIGN OWN. CHK. APPR. APPR. 

{jjJ 
JOB NO. j 4 '2 '2 '2, 

Ti.+E. QIZE.CK.!~ ~l~Gt. .P~O.l£.c.T 
DRAWING NO. 

Hz CON\PRE:.S::OP- lG. O. 1:)'2.UM 12-DS- C-.51 
/ 1.. c. ~I SI, '-'S/,J'51 ,~l, SSl Lb. 

REV. 

1 
. .,, ,. , 



I CODE >.."""~ ncT viii DI" \ , So 
O, '3a'' Ml N_ T"ri.\.(. SPEC. 1~2.2.~ -Cl 
2. : I. ell 1 p MD OPER. PRESS. i=iQ PS IC:i cp T.Y p - TOP .&/ ~T"1. CONO. TEMP. 2.81 OF 

DES. PRESS. 75 PS IG-
CONO. TEMP. 3 i;; 0 Of 

T SHELL & HOS i 4-Slf, - 70 /i\.. 1-r .,. SKIRT ""- "3 6 .... 1- -- ~ FORGING >..-IS I 1t 
a: PIPING ]>.. - 10 b f> ... ... STRUCTURAL < 
:::e BOLTS 

C.A. '/5'' 
PWHT NaT ~EQ 1 0 

I ~ 
X-RAY 1 SPOT" l JOINT EFF. j65" '/• 

-l < UT I MT PT CV@ Of. 
;..:. 

'J/e,'' s'-d
1 I 

)C HARDNESS MAX. BHN I ID ... -......... 
1· ·1 

.,. WELD SAMPLING 
_J ... 
....: 

.,. 
CODE I POSITION t-4 O?-t :z. ... ... 
HYDRO I PRESS@TOP 11 2. PSIG 

-:: 
0 MK NO. SIZE RATING SE AV ICE 
I 

IL' - .,. 
> 
< 

H~-® 
3:: z 
< 

I ::::E . all .,. ... 
--N 
N = -- .. 

~ '· J 
...._ -----,-

. I LADDER & PTFM CLIPS REGO. i' NO 
-= PIPE SUPPORT CLIPS REGO. NO 0 I 

"'t -0 \ .... V4" I r·-- ~ 
INSUL SUPPORT CLIPS REGO. V NO 

11\ 1-. INSUL. THICKNESS 2. IN. 

I r ""1 v'O~TE"- PAINTING 

r i.. 9~E-"'KER. P~R VESSEL CAPACITY 327 CU. FT. 

C-5"4S VESSEL I EMPTY ~- 8 KIPS 
WEIGHT I TEST 2 7. z. KIPS 

I 
OPE~. ""T" = 2.P..S K 

REF. 

I OWGS. 

I 1/zc/11 P.Ell:I~ED MR IE.AXA'- Jf~AI - ..,..,~. 

e. 11/30/~ 1S~\JE1> F"Oll 'Pl-IA~€ ~,:v 0 N.N ~N ~~ 

NO. DATE REVISIOM DESIGN DWN. CHK. APPR. APPR. 

til THE e, ~Ee. K 1 N ~l DGi;z P~OJ E: CT 
JDB NO. 14 .2. 2.2. 
DRAWING NO. R"EV. 

So f>SIG co"-.! Di.l'lS .... iE f'c,j: 
12 -DS -c- 52. (. 

I 2. C - 052.. 



4.2 Data Sheets for Tanks 

12-DS-D-Ol: Solvent Makeup Tank (120-001) 
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~ 
u • a: 

~ELE><.OL 

TANK NO. llZZ>-001 
SIZE. DIA. X HEIGHT (FT") l<1z..5x "~ 
CAPACITY (42 GAL. BBLSI Jn 110 
ROOF TYPE ""'"' BOTTOM TYPE J;1AT 
FILLING RATE·BPH .,/ 

EMPTYING RATE·BPH ./ 

ct BEARING PLATES 'li.S 

~ DRAW·OFF Su.-.;~ 

c WATER DRAW CONN. 
:..: STORAGE TEMP. °F 41AA. z 

CORROSION ALLOWANCE 'lo ct 
I- DESIGN METAL TEMP. - °F MIN.IMAX. 1z.t) 

DESIGN SPECIFIC GRAVITY 'L)M'r /.031 
TOTAL NET WORKING CAP. - MBBLS /D,0 
MINIMUM NO. OF TANKS 
GAS BLANKET - MIN.IMAX. IN. WATER l'rrll'I 

MirTE Rilt LS ot: ,. .... ~t.ucn,.JJ ,,. c. 
v-<•os ,...,...., c. r .... C..o°F .,.'1 

SUCTION NOZZLE ,/ 

SUCTION NOZZLE W/1" COUPLING 

FILL NOZZLE ./ 

FILL NOZZLE W/1" COUPLING 

STEAM NOZZLE - DOUBLE FLANGED 

CONDENSATE NOZZLE - DOUBLE FLGD. 
ROOF DRAIN NOZZLE - DOUBLE FLGD. 
FOAM CHAMBER 

Cl) FOAM TROUGHS 
w 

MANHOLES - 20" OR 24" DIA. 2'1 II u z MIXER NOZZLE ct 
z MIXER NOZZLE - W/BLIND FLG. (MHI 
w 
I- FLUSH TYPE CLE/\NOUT. 3' X 4' 
a: SAMPLE CONNECTION - 1" COUPLING ::> ... TEMP. GAUGE CONN. - 1" COUPLING ... 
ct PRESSURE GAUGE CONN. 
...J 
...J TEMP. CONTROLLER CONN. - 1" CPLG. 
w SUCTION NOZZLE - DBL. FLG. W/1" CPLG. :J: 
Cl) SPECIAL CONNECTIONS 

HIGH & LOW LEVEL ALARMS 

LEVEL GAUGE CONNS. 
HIGH & LOW PRESS. ALARMS 

PAINTING l3£C HTE'L STI>. X-S-02.. 
-BOTTOM PLATE COATING """' ...J WINDGIRDERS -· 

: --:rANK STRAPPING NO 
w SPECIFICATIONS b-SOI .... APL &.S'O z ·-· 
w FOUNDATION ~ "'' c..rl£TE' ;'(11\lc:; .iAu.. 
Cl 

Cl) 
w 
u z 
ct z 
w 
I-
a: 
::> ... ... 
ct ... 
0 
0 
a: 

Cl) 
w 
u 
~ z 
w 
I-
a: 
::> ... 
~ 
Cl) 
::> 
0 
w 
z 
ct 
..J 
..J 
w 
~ 
i 

VENT NOZZLE ./ 

RIM VENTS C:sENERA L tJOTE S. 
MANHOLE - 20'' 20" 

MANHOLE - COMB. EMER. RELIEF I. C.0A>STl.!u CTIDl\J 1S 10 13£ -PE. It A PI lo!JD V- 'B€Ctt TE' L SPE°C... llf2.2.'l.- 1)- / 
PONTOON MANHOLE - 20" 

2. Coftos101J GAUGE HATCH NOZZLE ,/ AU..owANCe Si/A LL- ,,._,: ATit:iED i"o l! DDF 
1 &1rro"1, 

ROOF DRAIN. FLEX. PIPE t- 5jjfLL CA Uu 1-/.lTEP "TH I c I( tJfSSE~ . 
BLANKET GAS INLET - 2" FLG. 

GAS BLANKET PC 2" FLG. NOZZL~ 

AUTOMATIC BLEEDER VENT 

AUTO. GAUGE FLOAT WELL & COVER 

AUTO. GAUGE INSPECT. OPEN. & COVER 
LEVEL GAUGE CONNS. ./ 

AVERAGING TEMP. BULB CONN. 

AUTO. GAUGE FLOAT STILLING WELL 

LADDER W/CAGE 

CIRCUMFERENTIAL STAIRS v~·s 

PLATFORM I ROOF l\<..C.E':>S) ns 
ROLLING LADDER W/SELF-LEVEL TRDS. 

GROUNDING LUGS 

MIXER SUPPORT LUGS 

L~VEL GAUGE SUPPORTS Yr;<, 
FOAM LINE SUPPORTS 'lo' 
INSULATION SUPPORTS Aln 

CATHODIC PROTECTION 

AUTO. LEVEL GAUGE 

AUTO. LEVEL GAUGE. REMOTE 

AUTO. LEVEL GAUGE, REMOTE PRESS. 
TARGET LEVEL GAUGE ,/ 

TARGET LEVEL GAUGE. W/ALARM 

I. TARGET LEV. GA., W/LIO. SEAL, ALARM I 

i TEMPERATURE GAUGE 42.!j \ r FOAM GENERATOR 

TANK HEATER !INSTALL BY 

HEATER MANIFOLDS (INSTALL BY 

PRESSURE VACUUM RELIEF VALVE 

OPEN VENT (WITH RETURN BENDI ..,, 
BECHTEL OPEN VENT (MUSHROOMI 

INSULATION A/1>&1/: 

SAMPLE COOLER 6 
CENTER PIN FOR PAINTER'S TROLLEY 'IC~ 6. SoLVIENT f'IAl(6-UI' T4411C-

6 
6 TANKOATAS. 

6 LIST OF APPURTENANCES 

It:. ''11'1. /SfuF FOil f'l:/A}f,ZC-~O 
.,,,, 

"~' ii! I ••- I 1U91 ..... r-· oP . -· -· -,_. .::: ·- ::u - I N-z:z.L. I 12- D':>- "D- -o I lo - 1- 1-- ·-



4.3 Data Sheets for Exchangers 

12-0S-E-OO: First Stage H.P. Steam Generator (12E-ll0, 210, 310) 

12-0S-E-Ol: First Stage Shift BFW Preheater (12E-lll, 211, 311) 

12-0S-E-02: 2nd Stage Waste Heat Boiler (12E-ll2, 212, 312) 

12-DS-E-03: 3rd Stage Waste Heat Boiler (12E-113 A, B, 213 A, B, 
313 A, B) 

12-DS-E-04: First Stage Shift Feed Heater (12E-114, 214, 314) 

12-DS-E-05: Oeaerator Feed Preheater (12E-115 A, B, C, 215 A, B, C, 
315 A, B, C) 

12-0S-E-06: Shifted Gas Trim Cooler (116 A, B, 216 A, B, 316 A, B) 

12-0S-E-12: Unshifted Gas H.P. Steam Generator (12E-122 A, B, C) 

12~0S-E-13: Unshifted Gas L.P. Steam Boiler (12E-123 A, B) 

12-DS-E-15: Hot Shifted.Gas Air Cooler (12E-125, 225, 325) 

12-0S-E-16: Stripped Water Preheater (12E-126 A, B) 

12-0S-E-17: Hot Fuel Gas Cooler (12E-127) 

12-DS-E-18: Gasifier Quench Water Preheater (12E-128 A, B, 228 A, 
B, 328 A, B) 

12-DS-E-19: Gasifier Quench Preheater (12E-12~, 229, 329) 

12-DS-E-21: Surface Condenser (12E-131, 231, 331) 

12-0S-E-24: Acid Gas Heater (12E-134, 234, 334) 

12-DS-E-28: Expander Feed Heater (12E-138) 

12-DS-E-29: Expander Interstage Heater (12E-139) 

12-DS-E-35: Hydrogen Compressor Interstage Cooler (12E-145, 245, 
345, 445, 545) 

12-DS-E-36: Hydrogen Compressor Spillback Cooler (12E-046) 
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2 

3 .. 
5 

8 

7 

8 

9 

10 

11 

12 
13 

14 

16 
16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

2ll 

:D 

211 

a 
3D 

3l 

32 

33 

34 

315 

38 

37 

38 

» 
«> 
41 

«Z 

43 .. 
46 

46 

47 

48 

49 

60 

51 

52 

53 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO AsiJU+NO $'/JJrt-J€.r7c. rf4~. t:Nc.. EXCHANGER 
PROJECT LOCA Tl ON 8Jt.~1J.1R,Jl),;.t, to. JL'{ MANUFACTURER 

PLANT C!As/f:/CJmO IJ if-'Ut!IFIC'A'TIO Al EXCH. NO. I !J t: / /C zto. 3fO REO. NO. 

SERVICE OF UNIT /"tf'r t::rr. , H, F'. r'T'f:AM . ~ AJt;;(Z.A--roll..- ITEM NO. 

SIZE -5'2- 96 TYPC ~E .... f ·~-· CONNECTED IN I SERIES I PAAAUEL 

SURFJUNIT tEFF/GROSSI 276 7 SHELLS/UNIT I SURF/SHELL lEFF/GROSSI 2. 7/i 7 
PERFORIUNCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE TU8£SIDE 

FLUID CIRCULATED .e;llJ s"fjG.Oc;.C\\.... coc.D; 
TOTAL FLUID ENTERING LB/HA 04F'T'D. 7SY ~~- '-;O<C.05. l I .. 

I .. OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I I I 
NONCOND LBIHR~MW · I .q/5t.t..z.I WJ.. 'f /_&:;,t:t. 21 [g.f, 
STEAM /).. 77 RIO 7tLL.<?43 .. z1.q.q~3 

WATER - LU /$"'10 . ~ /). . 
FLUID VAPORIZED/CONDENSED . 
GRAVITY, LIO. 

VISCOSITY, LIO. IVAP.1 ~ . l0.02.4-) I 0.0~2..1 
THERM. COND .. LIO. (VAP.I ~TU{Ui~ ( 0 1)(,2\,J r "·o <q71 
SPECIFIC HEAT, LIO. IVAP.I ~1U. /~ ar: (0.~ ('q) 

!'". 5~~ BAS£. 
TEMPERATURE 'F ,_~~Q '5z.d. ....,..,~ 'SOI 
OPERATING PRESS. <l'Sl;u 'J-J_0 ~ I <:U~ t:..r. f'\ '-55 
NO. PASSES/SHELL 

VELOCITY FT/SEC 

PftESS. DROii\ ALL.owtCM.C.. . PSI ~ J. ~I 
FOUUNG RESISrANCa· - o.oo\ ~-.~"'' 
HEAT EXCHANG&O. n\.· 'ST.'S" Jll ... Em.llN": MTD (CQRRt lwrot rz:sr. .z.1 "JS 

TAANSl'Eft MTI!.SENICE CLiAM •·. lllUIMft, SC. FT. "1' 

~ca 

SHEUSIDE TU881DE. 

DESIGN/TEST PRESS l"!IG fOOOl~otR. ?~r:i· I COO~ 
DESIGN TEMPERATURE .,. 6CO g'50 
CORROSION ALLOWANCE IN~'. ~ -CONNECTIONS INLET 

SIZE OUTLET 
RATING 

TUBES NO. OD THtC (Mt!WAVG> LE~ PITCH FUIW-<J AU 0 
TUBE MATERIAL T..J<::OL.O°t" '71'10 TUIHS-TUBESHEET JOINT 

SHELL e.:,. 10 ca- SNeLLCCJYeR" llNTI:GJ IREMOVI 

CMANNEUBONNET CHANM!L coveit· 
TUBESHEET-sTATIONARV TUllESHEET FLOATING 

FLOATING HEAD COVER l .... NGEMEl'ITPt.ATE lVESI lNOI 

BAFFLES-CROSS TVPe •CUT lDINAAEAI SPACING 

BAFFLES.LONG SEAL TWl£ TUBE SUPPORTS 

INSUL. THK.: SHEU. ~ EXl'ANSION JOINT 

GASKETS 

CODE REQUIREMENTS STA .. l"l'ESJ tNO• TEMA.CLASS SPECS: 

WEIGHT: EACH SHELL &UNO~ FULL OF WATER 

REMARKS: MARK (SRI ANO PERCENT (RT) AS REOlJIRED 

~Pf"'t+ '°"'("\A~ v\C::.taJ "1"'I 0 "' '"t.'°& 4:" ..._\.......~ An. ~ iJtL 
A.a. --\. •• J"I .... \ r:>.·#P, •tr",;;.·..r....·- ~· - .-..._I .rt._ --. 

("".,...._r\ f' - • ·-~ .. ·~~\·--... \lf'l l 'ra-· 'fl.&.~~-·~,... 
•· ~.o 3S' ~- 38 c:.c"1.~ co. 2. ~ ~ .. $ c')~ 

ll! -L"... DATE - - , - . - - JOSNO. DRWG.NO. MY. 
> ..&.. :"flf /Jl •te"lSEO s~~tDc..J a G.. I I~ WWL \7.-pS:-... 

ll+-227. ·r a: 
~ 11·];/T 1..so: :fSSUIID. FOR PITA.SF. 7Fl?O ~ fl'/l>f" t\~ E-oo 



2 

J 

4 

5 

6 
7 

a 
9 

10 

11 

12 

1J 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

2S 

:ZS 

'Zr 

:ZS 

29 
30 

Jl 
l2 

J3 

34 

JS 

38 

~ 

~ 

" 40 

41 

42 
43 

44 

46 

441 

47 

48 
49 

50 

51 

52 

53 

So6 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO AsJ.JL.AiJo st1,;-r~e-ric. Pl.{US. ="'c.. EXCHANGER 
PROJECT LOCATION !3RlC:t:.IJJR.1DGt~ r.n., KV. MANUFACTUR1!R 

PLANT G.4SlflC:moN 4Pu~1r:1utno>J EXCH. NO. 1~1':- II \.2JI ;u REQ.NO. 

SERVICE OF UNIT /~'? J.r& ~Uh/tr S,&w P!.Zli"H#,,4/e.r.z. ITEM NO. 

SIZE 27-qi;; TYPE oc M HORIZ. CONNl!~DIN I Sl!AIU I PARA I.UL 

SURFJUNIT IEFF/GAOSSI I OQ z. SHELLS/UNIT I SURF/SHELL tEFF/GAOSSI J 00'2.. 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELi.SiDE TUBESIOE 

FLUID CIRCULATED BPW S'li"J GA~ 
TOTAL FLUID ENTERING LB/HA 7c -4.70 630t.tiS' 

IN· 
. . 

OUT IN OUT 

LIOUIO 

VAPOR LS/HA, MW I I I I ·-

NONCONO LS/HA.MW I I 4.7.5"'n2.l l.tb 4/=(n(i,21 IU 
STEAM j\ er4-Q4 ~ 2'\LJQ.Ll ~ 
WATER /~ \ 7q_ IJ.7<1 7~ 4.70 
FLUID VAPORIZEO/CONOENSEO 

GRAVITY. LIQ. 

VISCOSITY LIQ. !YAP.I CD er. o:ZZ.:1 ( n o:z.o I 
THiRM. CONO., LIQ. tVAP.l ll,TtJ J ~!J.J::.T-'f ( ,,.o '51-17) ( a.os~2· 
SPECIFIC HEAT. LIQ. IVAP.l ATtl ~ ro.4'501 -

..,.,._ .3::..~ws; I\ 
TEMPERATURE "F ~ l~'Z.. 4<lt> ;cf I ;.J(o 
OPERATING PRESS. APSI~ ll'SIGI CM~ . "C;f f!t I~ 55 C.~o 
HO. PASSES/SHELL 

VELOCITY F1/SaC 
PftUS. OAOI", AUQWICAU:.. PSI Ii!. I 51 
FOUUNG RUISTNM:8" .. A()Ot O.oo/ 
Hl!AT l!XatNIGEO fZ.\. ·~ ~~ M JltllTUIHlt: M'tD tCOAAt twn>J. t t.w 'Z.. 't. ;-;.. .,. 
TAANSA!A RAT&. SERVICE· /~ Cf7. 3. cu:AM llTUIHft. sa. FT...,. 

COllSl'llUCJ'IC.. 

-u.saoa TU8ISID2' -.. --~---···········Psi<:.- L--.,~r-1·w-·w.-

OESIGNmsT PRESS. 1a"a-1caol!. ~,,...,.,()£ 
. 

DESIGN TEMPERATURE "'F .lf"50 ~so 
CORROSION ALLOWANCE IN w~ 

CONNECTIONS INLET %N 3 Z<fo 
SIZE CUTI.ET ;t;/V 3 z.+ 
RATING P~t5r f.00 ~!= -::.oo RI= 
TUBES NO. OD TMK (M!Nfi'IVCM L.E~ PtTO+ Fl.OW~ <r ~ < > D 
TU81i MATiiAIAt. ~LSS nJIUD-TIJBESHEET' JOINT 

SHiLL ·c..s. llJ. OD' SMt!LL CCVElt UNT!!G..) CAEMOYI 

CHANNEUBONNET CHAHML CQVElt 
TUBESHEET .sT A TI ON A AV TUBESHEET FLOATING 

FLOATING HEAD COYER' IMPING&*NT l"t.ATI: CYES) INO> 

8AFFLES<:ROSS ~ ~CUT CDIA/AAEAI SPACING 

BAFFLES-LONG SEAL T'I'~ T\JS.: SU....ORTS 

INSUL. THK.: SHELL CHM&. EXl'MISIOM JOINT 

GASKETS 

CODE REQUIREMENTS STA ... CYESI INOt TEMA~ SPECS 

WEIGHT: EACH SHELL llUNDLE FULL OF WATER 

REMARKS: MARK ISAI AHO PERCENT IRTl AS REQUIRED. 

l.'C.I~ .A.. OATE l.,tUJ!ir ~tL ~~ Ft"'u 'i=-. n.~t- ~ WWt.. J09NO. Df'WG.NO. MiY. 

~!I~ > ~ 1z.M/' ~-~EZS.SuEO. FO~ PJ+..SE i!!Jip.,o ·. ~ ow~ ""'" 1z-os- '2. "' 14a.a.~ UIC:1I c:c 
A ~1/1' 1/80 ISSUEI>· FOR l'RASE ZERO A.1:: £-01 



2 

3 

4 

5 

6 
7 

8 

9 
10 

11 

12 

13 

14 

16 

16 

17 

19 

19 

20 

21 

22 

23 
24 

25 

2e 

77 

2lt 

a 
3D 

31 

32 

33 

3" 

311 

38 

'31 

JS 

39 

40 

41 

42 

43 

44 

46 

46 

47 

49 
4& 

!iO 

51 

52 

63 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

cUSToMER ANo A~LAtJD S'f/'\r\la7(. FU.a'.:. IM"· EXCHANGER 
PROJECT LOCATION ~RfC.C\(\N ~\ l)G;E,. CQ" K.<i, MANUFACTURER 

PLANT ~Slt.lc:.JmO~A: P\l~\t.\e,A.,-}Ot-1 EXCH. NO. J J f.-11 i 2J l ~I L REO. NO. 

SERVICE OF UNIT 2..v{) .SrA. · JJ.4C"T.<:' i.J&.JJ.,- &1rPd. ' ITEM NO. 

SIZE S-6 I 4-3 - 16 z TYPE t!:.~U tHORIZ/VERTl CONNECTED IN I SERIES , PARALLEL 

SURFJUNIT tEFF/GROSSI 30Sa. SHELl.SIUNIT I SURF/SHELL tEFF/GROSSI 30S"<L 
~Rl'ORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIOE TU BESIDE 

FLUID CIRCULATED ,lj~ld - S 'fN t;.11.C:. 
TOTAL FLUID ENTERING LS/HR -~<"00.ll.. 

.. 
5~·.~:t..~. 

IN OUT IN- OUT 

UOUID 

VAPOR LB/HR, MW I I I 
NONCOND LB/HA.MW I ';~ v~ I /'gJ,, ~~1/8,(., 
STEAM :ns~o JM 11.:J."'f I c,.q~1'1' 

.WATCR "'.1..,, tlc...t!"\ ~~JQ.. 
FLUID VAPORIZED/CONDENSED .. 

GRAVITY, UCL 

VISCOSITY, LIO. tVAP.I l'J> o ..... ~2-- J \O.o~ l 
THERM. COND., LIO. tVAP.l gJ\l/J..'O.. ~ (D.o~~·t.) fri.oljq/ I 
SPECIFIC HEAT, LIO. tVAP.l S-W./~~ co.s.1~ J 

:!C:.. !.~~ ll-L\S i 
TEMPERATURE 'F 2 7t:J_ "too·. ~-r.:; ..u.a. 
OPERATING PRESS. ~_I~ 2J..J,,,,;,..._ .. '7 "'.so t..4-0 "':I,.:;' 

NO. PASSES/SHELL 

VELOCITY FT/SEC --
PAESS. DROP: ALLOWiCALC. PSI ~ I ~- I 

· POUUNG RESISTANCE 0~001 ~.001 
HEA1' EXCHANGED ~0.1 · ~ ~ lll'UIHR; MTO (CORR) (WTI)) /(J 7. G6 'F 
T~~TE.SEAVlCS. ef~-37 a.&AM llTWMR. sa. FT.,.. 
- COlllSTRUl:nCa 

.-- ~ T\J8ESID9 

OEStGNITEST PRESS. PSIG -~O'O I .. /t"JOI 
DESIGN TEMPERATURE 'F ASO 6ZS-
COAADSiON> ALLOWANCI: IN Yi! 
CONNECTIONS INLET vJ 3 ~4-

SIZE OUTLET IN ::i. Z..-L. 
RATING· PSI(; .~t'.'ll"1 ({~ . nll:'.6""fl.F 
TUllESNO. 00 THte· CMIN/AVG> LENGT1+ Pt Tat Fl.OW- q 6.Q 0 
TUBE MATERIAL _ZA.JCOLO'Y goo TUllE-TUBESH!ET JOINT 

SHELL c . .s. 10 00 SHELL COVl!lt CINTEG.). CREMfl'lt 

CHAN NEU BONNET CHANNEL COVE"· 
TUBESHEET ~ATIONARV TUllESHEET' FLOATING 

FLOATING HEAD COVER IMPINGEMENT Pt.An< IVES) (NO) 

BAFFL~ROSS TYPE ~CUT (DIA/AREA) SPACING 

8AFFLES-LONCl SEAL TYPE TUllE SWPORTS 

INSUL. THK..: SHELL CHAN. ~Oflt.JOIMT 

GASKETS 

CODE REQUIREMENTS STAMP (VESI CNO) TEMA~ SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK CSRI AND PERCENT tRTI AS REQUIRED 

~"' t~ .1'~~\;--. 'V t"I\ ,, \.L... C1 '!r':t.~ ., u.. ""'~~ <n ~"'-: : 

- e C"J·" re~:. u~ .g '1' "' "' ,. ...... ' Ct'!~~ 'l.~ ~II -
. - - -

l!JJ. 
.A. DATE ! JOSNO. ORWG.NO . MY. 

> L°'... - L i JZ-OS-... 14ZZZ. CZ: 
A U/l /80- . ISSUED FOR' PHASE. .ZERO ~a.- '""" 

",:';.. ~2. 0 
·-SP&-·- I•• 1•17•t 



2 
3 

4 

5 

6 

7 

8 

9 
10 

11 

12 
13 

14 

115 

16 

17 

11t 

19 

20 

21 

l2 

2:1 

2• 
2& 

211 

71 

a 
:a 
311 

31 
32 
33 

34 

:ia 

JS 

n 
38 

:JI 

40 

41 

Q 

43 .. 
48 

46 

47 

48 .. 
50 
51 

52 

153 

154 

HEAT EXCHANGER SPECIFICATION SHEET 

cUSToMER ANo As/.H-Af'lD S'lN"'11i'li1c. #-(.(£LS ~G EXCHANGER 

PROJECT LOCATION ER.~.ci!.INRl.Ll~(; UJ" -K'I. 12 E-IB A...t.& MANUFACTURER 

PLANT r.;;~1F-1CA11of\\ ~ PUJC!.IF/~~01'1 EXCH. NO.' 1'2.E.?1"i HI\ ~I~ Ai f>REO. NO. 

SERVICE OF UNIT n/J!!J'\ STftr..€ luA~ 1-1£.itr fJwo..11..Fill ' ITEM NO. 

SIZE 77/_r~- /'ZO TYPE CK..U (HORIZJVERTI CONNECTED IN I SERIES 2.. PAAAu.E1. 

SURFJUNIT tEFF/GROSSJ 90S..::t,, SHEL.LS/UNIT 2- SURF/SHEL.I. tEFF/GROSSl ~S"Zt::.. 
PERFOAMANC& oi; ONE UNIT 

FLUID ALLOCATION SHELL.SIDE TU BESIDE 

FLUID CIROJLATED t:i.-•.\.' ~- wll."T't'{> S!l/JCA<:. 
TOTAL FLUID ENTERING LSIHR ~ 11?:1."tl- -S=3'3!l,:<:t:. 

IN OUT IM OUT 

LIQUID 

VAPOR LS/HR.MW I I I 
NO NCO NO LS/HR, MW I I '2.b1:J.(,.d 1~.~ ~c.7:;..~ I 1Z0 
STEAM 105-5'1~ 1l (.o' . ., ? S-,f~~ 
WATER 1111-,,,tJ.2 fl 130 &-ild''i 
FLUID VAPORIZED/CONDENSED In:~ •.t::"L 2. 911.QI 
GRAVITY, LIO. 

VISCOSITY, 1.10. (VAP.l ,.~ <11. Ol~V ( 0. 0/ct) 
THERM. COND., LIO. (VAP.l g-r14.J !ol4 ~ (o.~\ (h l'I~~) 
SPECIFIC HEAT. I.IQ. IVAP.l /SrfJ 14-4,.. (9.'+~P.~ ( 0. ~ <) ~\ 

~ Z.zJ~ 'li!:.£' -
-

TliMPliRATURli •F J...'7~ 2t:t·a 3q~ .'Z.1t: 
OPERATING PRESS. ~LAY ~ .... t. 5" tn:l....U "l.C:::: 
NO. PASSES/SHELL 

VE\.OCITY FT/SEC 

""ESS. DA~. AUOVWCM.C. PSI I I ~I 

FOUUNG RESISrANCI! 17,oot. l"IMI 
HEATEXCH~D " ~:<t;, J.4JtlllTVtHR:YTUtCOAAt tWT'Ol S9.s~ "P 

TAANSFeft AA TE. SERVICE 17~.1"1 7- CLEAN. llTI.llHR. SQ. FT. JI 

~ca 

SM5USIOfi 1'.IBESIDa 

DESIGN/TEST PRESS. PStG 47~ I CbDii: 7001~ 
DESIGN TEMPERATURE •F 35CJ 440 
CORROSION ALLOWANCE IN !lg -
CONNECTIONS INLET -zrJ 4- I '6 
SIZE OUTI..ET ~,..; I ::, l~ 
AATmo P!Zd ISO A.t= ..... °"ft.I-
TUBES NO. OD' THK (MINIAVGI L.ENGTI+ PITCH FLOW-<J ~0 Q 
TUBE MATERIAL TZ C/Z.. TU8E·TUBESHEET JOINT 

SHEl.L c.s. ID OD SHf!U.. COVER UNTEG.l IAEMOVt 

CHANNELJBONNET OMNNEL COVER-
TUBESHEET.sTATIONAAY· TUBESHEET Ft.QA Tl NG 

FLOATING HEAD COVER IMPINGEMENT Pl.ATE IYESJ !NOS 

BAFFLES-CROSS TY1't! ~CUT (DIA/AREAi SPACING 

BAFFLES-LONG SEAL TYl'E TUBE SUPPORTS 

INSUL. THK.: SHELL. CHA ... EXPAHSIOM JOINT 

GASKETS 
CODE REQUIREMENTS STAMP (YESJ lNOI TEMA~ SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK (SRI AND PERCENT (RT! AS REQUIRED . 
~~ ~ ·- -- - 0'!:7~~ .\. ·• -- ~ ... Vf"lV '~-- CQ_ ~Q\•t \sl " (,..,,. 1 f 

C:.o 0 ,-\,.•\_ U-~. ~~·· -
- . . 

l~ \Q~ ,.. "'l~ ~" "'-" ......... - '"~' ~ \, <::it~ "~ U..'"'1"""t: 
5~~ ~-- -:;:-· z IP~ Z° - _,..,';._I~--' ~L:,,I ... rUt.~ 

ti1J 
A. DATE I - I JOaNO. ORWG. NO. I ~V. 

:> A- i ~·:t~ ;Z-t:l5 - I -... 
~ 

4 1111i1so d~ If• .o·-:; I 0 IC:C:ITT'n mR PHAS'E': ZLRO - ~ 



HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO Jbul..AIYO S:v1tTHE:7tC Fve.Js INe- EXCHANGER 
1 PROJECT LOCATION f5r,..,.~J/V-Oi Or-E Co. -,:::". MANUFACTURER 

2 PLANT A Ac,, IO'.Y°".4T"IO•V.; R,R.1,C:IC ... T•D,.,, EXCH. NO. 12£-1 't.f 7,...'t/.. 314'. .. REQ.NO. 

3 SERVICE OF UNIT 1$T , stG- sA1Fr Feec f+E41ER.. ITEM NO. 

4 SIZE 2.7/ 120 TYPE c "5' N LL-...... (HORIZ/VERTI CONNECTEDll't I SERIES I PARALl..EL 

5 SURFJUNIT tEFF/GROSSI 58<-I SHELLS/UNIT I SURF/SHELL IEFF/GROSSI s 'i Cf 
6 PERFORMANCE OF ONE UNIT 

7 FLUID ALLOCATION SHELLSIDE T\JBESIDE 

8 FLUID CIRCULATED ~ •fN (j:.jt S SY/116-AS 
9 TOTAL FLUID ENTERING LB/HA .S 1 L.:::-~o .3 .S..33. 33b 

10 IN OUT ll't OUT 

11 LIQUID 

12 VAPOR LB/HR.MW ;J. 0 7831 11..Q. .~ 0?07~31 11'!.'#- ..JEJ 'f-oo DJ 118./f .:lb 'Io O'!l1B.'1-
13 NO NC ONO LB/HR.MW I 0 7'f-;.~· I I 0 7~12. 1b '1 3~ 7 I I ~ ~ 3:7.. fl 
14 STEAM 

19 W14Tl!R 

18 FLU!O VAPORIZED/CONDENSED 

17 GRAVITY, LIQ. 

18 VISCOSITY, (VAP.l C.? ro~o::u:-\ fo. O'J.i.J.} {0.017) ( o. 01 ~) 
19 THERM. CONO .• . (V.0.P.l g• W!-+W.,~"Y: r o. o~.t.L1 .r n. os-q~' ( O • C'f-7.X) (O·OSJ\ 
20 SPECIFIC HEAT, IVAP.) fSfVh;!f. "-= r CJ. "4-::::-~..,. I c. '4So \ (O W~O'\ · r "· .41..l-r~ 
21 :rcr.,;-~~ ~ ' - - ./ .... / - / 

22 TEMPERATURE "F Jr3o 7// .l/.sff7 sog-
23 OPERATll'tG PRESS. (PSIAV , 1'-f-..' b~O 61<'0 b 7.-:::-
24 NO. PASSES/SHELL . 
:m VELOCJTY FTl'SEC 

29 . Pfm!S.DAQP', A~ PSI ...... I. c- I 

'Z1 . l'OUUNG RESISTANCE D-00 /: o. aa f 
3 HEAT EXCHANG&G / 7. 0 M /I/\ snJ/Hlt: WTD tCOIHlt IWTm zq~ 

.,. . 

» · TRANSFl!ft RATE. SER"ICE 'Cl.EA» BTU/HA~,..,..~. 

3a ~c:. -
3t SMM.U!O& T\JBESIDE - - ·- •· 

3Z DESIGNITEST PRESS. l'SIG 7JS I 730/ --

33 OESIGl't·TEMPERAT\JRE ..,. 
~I~ 560 . -

34 CORROSION ALLOWANCE IN -- -
!3IS CONNECTIONS INLET 
38 SIZE OUTLET 
~ RATING 

38 T\JBESNO. OD ntK (MINIAVGI LENGm PtTCH> FLOW·- q· A 0 0 
311 T\JBE MATERIAL 3 :Z. J SS T\JBE·TUBESHE!T JOINT 

40 SHELL - 3Z./ s.s ID 00 SHELL COVER llMTeG.> (A&IQV~ 

4t CHANNEUBONNET CHANNEL COVER 
42 T\JBESHEET-STA TIONARY T\JHSHEET FLOATING 

43 FLOATING HEAD COVER 
. 

IMPtNGIOMENTPl.ATE IYESI (NOi ... BAFFLES<: ROSS ~ SCUT (DIA/AREAi SPACING .. BAFFLES-LONG SEALTYN T\JBE SUPPORTS 

48 INSUL. ntlC.: SHELL CHAHo EXPANSION JOINT 
47 GASKETS 
48 CODE REQUIREMENTS STAW IYESJ INOI T'EMACLASS SPECS ... WEIGHT: EAC>t SHELL BUNDLE FULL OF WATER 

50 REMARKS: MARK ISAI ANO PERCENT IATl AS P!QUIREO r..As. Co,-.t ilos, 't1 o/IJ -./' f) I ljln. 
5t ,-.l.\.Q. e'. OS I CJ lS. : f-/z.o r.:::sJ )./7 (17) t D ( i+) e_ D:::i.. ( ~.~) ;.../..._<:{ ( (). ~ )~r:u ·~ .. ~~J..i ~·· 
112- ~\11.tl!LL...SI oe: 14. or :rsY 1-4.,_ r.~SlY co r~ •. ~) r ll ... c -<.~ \. 1-1...__, ( o- ~ °t.'i't::1\~u~ f\:Q~. _ 
53 S"O o/o o..= ;:L..,,~ /V~MAL-' V -A 'i PA~~ - n -r r;.n,., n t:!otr .J _, 
M . /EfttPea.Atr 1 H~;:: (ll'\N\12.o L 

ljJ 
,,,......_ DATE •. JClltNO . DAWCJ. NO. ... v.· 

> -
~·~ ... Lb 'w..13 ·Re.-r--·--- F{Tff. TYPE. t:=.Mq,tl61!. \.klw 

l</.:l:l..l... 
OS· l.A./)5- f ~ 

4 1/1 ~ /80 ISSUED FOR PHASE ZERO ~-0¢. 
- .,. -- t •• t•fT•t 
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3 

4 

s 
6 
7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

2a 

71 

28-

29 

JO 

31 

32 

33 

34 

3& 

38 

:n 
la 

311 

40 

41 

4:Z 

43 

44 

48 

'46 

47 

'46 

49 

50 
51 

52 

~ 

54 

HEAT EXCHANGER SPECI Fl CATION SHEET 

CUSTOMER ANO A'>\-11..AMP 5!""~~-r-:c.. pu.eL.S, ~c:... EXCHANGER 
PROJECT l.OCATION 'O Q_ t: c.l' u-1 (t:.. IX:\-t::: (JJ. J I=.'( /. IZ E-IJl;A,ctc. MANUFACTURER 

PLANTf'2.C:r~p1"~M.1 Pu~::.U.\-::.0"-' EXCH. NO.~lt. e-2.J~ A \3ll>l'r' REO. NO. 

SERVICE OF UNIT DE'AEPA"T012... Fi:ED Pll..E"H F"AIER.. i._1Z.E·115' ~. o~C: ITEM NO. 

SIZE 4 (.. -.2 4-0 ..::£::..TYPE BTU HORIZ CONNECTED IN 3 SERIES I PARALLEL. 

SURF./UNIT IEFF/GROSSI rzq1z· & SHELL.S/UNIT ~ SURF/SHELL. tEFF/GROSSI 4- 3C'.<: ~ 
P£RFOAMANCE OF OHE UNIT 

FLUID ALLOCATION SHEta .. stoe "'RJ8ESIOE -
FLUID Cl RCULA TED .SYNG7'1S Sa:L/811.. P~ED •l<JA-TE!i 
TOTAL FLUID ENTERING LB/HR -· -446 1..a. q· - S4-3g70 

ll't OUT IN OUT 

l.ICUIO 

VAPOR l.S/HR. MW I I I I 
NONCONO l.S/HR,MW 3~ 7zqg 11g...6 3~ -r.z-<1g ,,~~ I. I 
STEAM 7'1?i:U. I 1 • -rrJ;- t 
WATER '- 17()0 S4!3970 .:;-43 q70 
FLUID VAPORIZEO/CONOENSCD I -r 16 I -GRAVITY, UC. 

.. 

VISCOSITY, l.10. IVAP.J ~I' ~ .l'J/q n.01 g 
THERM. CONO., LIQ. IVAP.IS"nLf\oti.fi•. ~ 17 • t'J a.,q 7 n.04-g 7 
SPECIFIC HEAT, l.10. IVAP.) ~TU/ia•~ o.. s:o ~ /')· 4- fl 

l.Co "'> l.. °F SA ~e 
TEMPERAnJRE 'F 3ZS- I q z. IZO 275 
OPERATING PRESS. (lPSIAji b/S: I. i:,, IQ g :;- go 
NC. PASSES/SHEl.L 

VELOCITY FT/SEC 

PRESS. DROP', ALUJWICM..C.;. PSI u I .do.&. Z. I 1"" I 7. g'~ 
FOULING RESISTAHC& .• a. a.nl •.oo 
HEAT EXCHANGCO S>4:~ M Mll1'U/Hlt: Mftl tCCRRI tWTOl 5 3- 2. .,, ./"- ~ 

TRANSFER RATI:.SERVICE 1zz-4-g A Cl..E.AM, irnJIHtt.SQ.l"T.,.. 

CQNSTRuc:r1~ 

SH.liu...s&DE TIJBESIDE -
DESIGN/TEST PRESS. PSIG 7001 1001 

DESIGN TEMPERATURE 'F 37S' 32.5 
CORROSION ALLOWANCE IN 

CONNECTIONS INLET '%N z~ /Q 

SIZE OUT\Er '%N 2. .)( I.(,. 10 
RATING PS.I'd- 44l:J p.p. JS"O I{ F 
·1uel!:S1'10. 00 TitK IUINIAVQ '-"~ PITCH F\.0¥1-~ _....... 0 0 
TUBE MATERIAL ~oq..L.-.S.S TU&&.T\JB&SHE&T JOINT 

SHELL e.-; c...u.D -u/ !o~SIO ao !HeL.L. cove" UNTeG.) IAEMnVI 

CHANNEUBONNET CMAHNeL COVER 
TIJBESHEET .sT A Tl ONA RY TIJBESHEET FLOATING 

FLOATING HEAD COVEff IMPtNGEMENT flt.ATE tYESl tNOI 

BAFFl.ES-cROSS ~ SCUT !DIA/AREAi SPACING 

BAFFLES-I.ONG SEAL TYPe T\Jlll! SUPPORTS 

INSIJL THK.: SHELL. CHAii. EXPANSION JOINT 

GASKETS 
CODE REQUIREMENTS' STA-.IYESl INOt TEMACLASS SPECS 

WEIGHT: EACH SHEl.L BUNDLE FUl.L OF WATER 

REMARKS: MARK !SRI ANO PERCENT tRTI AS REQUIRED 

,...._,..... c... c.,,.._ .? ,, ..... \..._ ... "~'"".-._ .. , ( \"\. r'\-- ~ ...... IL.'" Co .. -~-,- \1 ~' c:.,o e-~f u ~ '° ........ , - ......) - . -- . 
.:5~# iZ- as-e--~~ ~':..~I- z /?; z RJk!!. r.--1 I_., - - .... -

fl! 
A. CATE I - . - JOit NO. ORWG. NO. REV. 

> &. rz/IV~~rSSLJEP !"1!7/f PIMSE' ~~~o l,!Htll tl.;.!~ ~~ 1,1-a-J:),S- I-... 
lq.;i.:i.~ a: 

4'h. 11 /1 il.8~ .. J:'O._ P'll .1. ~- 7..,..,,, tf~ E· .05" , ..... 
0 lr 



HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO AS\-\l..A~O sy.vTHe:l::C. r"'-E:LS, "1i..JC... EXCHANGER 

PROJECTLOCATION'132~d:-~t-l~l:.DC:.i;" (I.),~ \,::..y \1.e•l\E,A_-;t(3 MANUFACTURER 

2 i-P-=LA...:.N..:...T...J".a..;~,;m;:~·'t.:L.r:.:!.~CA:!:'-·T....i..:;::..0=..~=..:£:...i....=.'Pu.·R.=l:.=· Fi:....::.,.c.A.;,;,.:_"Po=:..;:M:__EX_C_H_. _NO"'."'._ . .:..:, Z.::.;'-:.;:.•..::.tl:..=1.:...:A·=.,:a~:f>.:· "'"...,3J<.~~M~.:_ei1R:E~Q.~-N~ -0-=--._ -_ -_ -_-_ -_ -_ -_:-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -~ 
3\_:$~E_R_v_1c_c_O_F_u __ N_1T~SH~~~~~~=-=~=-=~~~~-(.2-~..:...::::;;;""'c:o.:.....:C0:...;:;0..:...0~L=.E"R_....._::z.... ____________ o=-______ 1TE __ M_N_O_. ____ ___,......,.----------------..,....-t 

_Lb. 4 SIZE 3&: - / 7 4. TYPE .B E.Y HORIZ CONNECTED IN :;:p_ SERIES / PARALLEL 
~~~-=..:::,;__:_...;_i.......~.....,.....~_:;;..=;~~~~~~~~~~~~~~--"=-~~----~_..;.-:--,,.-~~-=--i 

5 i--::S...:U.::.R.::.F.:.JU.:.N:..:.....:IT...;l...:E.:...F...;F/...:G;;.R...:OSS..;..:.l__;.;:~::::1..l...!q2"'-"s~ __ ...:&..==--.....:..SH_E:;..L:;..LS;.;,_/U_N_1_T ____ __;z.~ ________ s;,..u_R_F_1_sH_E_L_L_l_E_F_Fl_G_R_oss __ 1 __ ...:,...:9:....::6~3~-=~· =-·-+ 
6 PERFORMANCE OF ONE UNIT 

1--------------------------------....... --------------------------------...... --------------------------1 7 FLUID ALLOCATION SHELLSIOE 

8 FLUID CIRCULATED 

9 TOTAL FLUID ENTERING 

10 

LS/HR 

IN 

~'fV 6.tA,.~ 

4~~\c+, 
OUT IN 

TUBESIDE 

....,,4.-ri::R 
ao.ccoo. 

OUT 

i---------------------------------+-----------------1----------------'l'-------------1--------------1 11 LIOUIO 

12 VAPOR LS/HR,·MW I 
13 NONCONO 

14 STEAM 

LS/HR,MW ,3"')7.~J? !Jrt.I. 
,~~4 

3 &')'l..t Si> I /S'. !.. 
b"l" 

'1~l~"l-15 'NATER 

16 FLUID VAPORIZED/CONDENSED 

17 GRAVITY, LIO. 

18 VISCOSITY, LIO. IVAP.J C.p 
19 THERM. CONO., LIO. (VAP.J Q'fTA/\lt-f.f'f~ 
20 SPECIFIC HEAT, LIO. IVAP.J '3'TV-/'~ • ~ 
21 :t C:. ~ "l. "f 'A,S. I:' 

41 CHANNEUBONNET 

42 TUBESHEET-sTATIONARY 

43 FLOATING HEAD COVER 

'F 

CIPSIA!l 

FT/SEC 

PSI 

PSIG 

'F 

IN 

,XN 

~,... 

P$I6 

'7'1 "'",.., 

l'.a,01"1) 
ta. o'-+-5~) 
(tJ,~4) 

"I 0 S'" 

{ D.O\"\) 

f'n o l.\33i.) 
\ci.'f'l.-) 

I I) o 
~o 

· 2;.o MM llTUIHR: M11> CCORRt lWft»,. 

'"·· ~6 ·~~ CLeAM 

SHEUSIDE 

660 l 
~l'>O 

:2- + 
20 
~r,a P.. I= 

LENGTH PITCI+ 

TUSE·TUBESHEET JOINT 

SHELL COVER 

CHANNEL COVER 

TUBESHEET FLOATING 

IMPINGEMENT Pl.ATE IYESI lNOI 

I 
I 

I 
I 

~.SQ.PT,,_ 

FLOW-<J.AO 0 

CINTEGJ CREMOVI 

44 BAFFLES.CROSS TYPt! "CUT !CIA/AREAi SPACING 

45 BAFFLES-LONG 

48 INSUI... THIC.: SHELL 

47 GASKETS 

48 CODE REQUIREMENTS-

49 WEIGHT: EACH SHELL 

SEAL TYPE 

CHAN. 

STAMP IYESI CNO> 

BUN OLE 

TUBE SUPPORTS 

EXPANSION JOINT 

TEMA CLASS SPECS 

FULL OF WATER 
501'-".R~E~M~A~R~KS~:-M_A_R_IC __ ~~R-l-AN-:'."O~P~E~RC~E~N~T~IR~Tl~AS~R~E~Q-U-IR~E~D~----------------------------------------~------~~ 

51 (""T~ C.OM~s:t'TU)M. VOLl.lMe'.,~ ("1-,Q,'( ~!.~'>') C.d:, ~~4', 1-4.., ~O"' 
s2i----;:.i,:....~:......r,~==~~·.:...a:~~::....J.~:;.;..,;;~H-,~~~~:;..._-o~.::--\~~_...:.i;;;~.r-=.i.-=-=;....&"'---...;;;......_ __ &...1o..w.....p--~~=.;;;...<~.,_~~~~--1 

53 
54 r------::-~d~-· • .rr--~-,,,,-.,._-o-s---E~-~a-v~~~ . ...JJ--=--M-~-.il?'· -r-2-=--c~-"""""'."'"z-~~&i',,.=--~...,,....--~u.-·~-.-~...,,....--,,g,-W/'~~-----.... 

ll! 
A CATE ••. • 

~ ~ rz/19Jfll ~E:r.s&u£1>. FOR .Pl/ASE Zelle 
11: 4 1/1~ /8cr-ISSUEI} FOR PHASE Z'lmO 

I06C SP• POii• I ee C•f'l•t 

JOB NO. ORWG. NO. 



2 

3 

4 

5 

6 
7 

a 
9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22' 

7J 

24 

a 
29 

71 

2JI 

29 
30 

31 
~ 

33 

:M 

J& 

311 

~ 

38 

:Ja 

40 

41 

CZ 

43 .. 
415 

48 

47 ... .. 
l50 
51 

52 

S3 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO r.i..s~I.- '¢\)...~~\ ~ ~' ~~ C:::Q "-~EXCHANGER 
PROJECT LOCATION MANUFACT\JRER 

PLANT '~ 
<:_--..AS'~ ... ,- -..1.. •• -- \1 .. _ EXCH.NO.IZE 122/1,8 C. Rf.G.NO. 

SERVICE OF UNIT (,/A/.SU/P'Tfi.1) 6~<; H.P. STM h.e..V. ITEM NO. 

SIZE 7Z/4S-:Z.4-0 &;TYPE fJ KU /"" lHORIZJVERTl CONNECTED IN I SERIES. .3 PARALI..EL 

SURFJUNIT lEFFfGROSSl JS ~-1q /I"' SHELLS/UNIT 3 suRFtsHet.i.. u;FFfGROSSI· 52. OG ~ 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIOI; TUBESIDE -
FLUID CIRCULATED >?CVJ "F'_ ........ \ <:loC"> ~ <..... \\. - c n. <::.o ... u.<:: 
TOTAL FLUID ENTERING· L.S/HR /1..\ 142.. '-:12. ~::> - 40"'\~'bl.. -

IN I OUT IN OUT 

1.IOUIO 

VAPOR LS/HR, MW 
.. I I I I ' 

NONCONO l.S/HR, MW I I I ~ i 'l.S :2.h« \ ~1')..c:; ">I \ 3, 
STEAM lZ.8 '3~0 '2.."'l..~t;,q~ l!:J7 JO J.I. 
WATER \4".2.(,.,,2."; 14 'Z.C..:::, 12.S S"~ 
FLUID VAPORIZED/CONDENSED I I ")..~~ qn 
GRAVITY, LIO. 

VISCOSITY, LIO. lVAP.I <) OI\ a.o\~ 
THERM. CONO~ LIO. (VAP.I g'TU_ 'C«_ :CT'~ fO. a4?~J (O ,04-5'~) 
SPECIFIC HEAT, UQ.(VAP.) C"i <,-,~(.) 0 -~.., ".\ '" \ 

A 

TEMPERATURE "F Z.92. [!:::::.. ""l...l.t.. '-'..!a~ ':;Q....<:" 
OPliAATING PRliiSS. l11'51Gl t<'. I t <" ... ~ <.:t;_5'_ Ct..1 · 
NO. PASSES/SHELL 

VELOCITY FT/SEC 

l'ftESS. CROP, AU.OWlc.tlU::. P'Sl I " LL I 

FOUUNG RESISTANCll - A n~t· ~ .. oo I 
HEAT EleCHANGED ~ \U-'7;, ~· ..,tfft: lolTU (CQRR) (WT». ~.7..1:1..\ - "'II 

TRANSffA RA.T&. SERVtClf /~ Z.-Og.S CLEAN 'lftJIHW. ~ FT. -,. 

CONSTRUCTION 

SHEU.SIDE TUBESIDE -~ 
OESIGNITEST Pft!SS. PSIG ·-4qo 1 ra Dr& 7::;(') I /"",-.n i;:j 

DESIGN TEMPERATUAa "F 410 S"tJ'(} 
CORROSION ALLOWANCE IN '(g -
CONNECTIONS INLET :&JJ 4 12-
SIZE OUTLET ;r.AJ g 10 
RATING !'$Ur I S"O ~F 400 ,;... F=-
TUBES Na. 01> TMK IMINIAVG) LiNGTM l''t'T'C>+ 1'1.0W- q 0. 0 0 
'T\JIS! MA~IUAL. rz·cll. 'T\JB!·TUISl!SHl!ET JOINT 

SHEl.L c .. s ... 10 00 SHELL COVER UNTEG..1 IREMOVI 

CHANNEUBONNET CHANNEL COVER 
TUBESHEET .sTATIONAR"t T\JBESHEET FLOATING 

FLOATING HE.AD COVER' IMPINGEMENT Pl.ATE IYESI INOI 

BAFFLES-CROSS TYf't! "CUT (DIA/AREAi SPACiNG 

BAFFL£S.LONG SEAL TY .. T\JBE SUPl'ORTS 

INSUL. THI<.: SHELL CHAN. EXP'ANSION JOINT 

GASKETS 

CODE REQUIREMENTS STA- (YES> INOl TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNOl.E FULL OF WATER 

REMARKS: MARK lSRI AND P£RCENT IRTI AS REQUIRED 

~ J.2-0~-~-z.z .$~,..,,- z 4,'..,Z ~~~ -- ,, ... ~~.evd' 
~-'U- .;;:i ........ c. ~Cb~·,;..., - \.1 .... u ·~ • "'- -'"" e ~\.U C..0 ... - ('_ 

...,, ~ - . I ._ . 
l1J 

/..to.. OATS. ~/tlY81 ~Eli.'~ 9A'TE fJ- k. I LA." "!)" ~ '!JWt.. JOSNO. Ol'IWG. NO. l'leV. 
> ~ !11e;/q1 ~E!i:X.l:ftu 6 D ;::a~ f 1111-S 1£ C.E /UJ Jl«M a....,. 1-t\J+ '\~"\."l.1.., /-Z-~- z.. ... 
~ 

~ T1 /1 ~ 180 ISSUED FOR pr..lASZ. Z-:::'.D id~ ~ .. 1z 
•-,,.."a••••• 1•179' 
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~· 
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6 
7 

8 

9 
10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

2Q 

2t 

22 

23 

z.-
2& 

a 
77 

211 

29 

39 

:n 
Ji 
33 

~ 

:a 
JS 

~ 

38 

» 
40 

4f 

42 

43 ... .. ... 
47 

• -!50 
51 

li2 

63 

54 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND 
~s~r. Q:, Q...-e:..~ ~\,).) ~·, \':::)<:.,C., c..a "'~ 

EXCHANGER 
PROJECT LOCATION MANUFACTIJRl:A 

PLANT \.1.. <"~•.',~\;' ... ~-... EXCH. NO. \..').E-\""2-~:~ g .REQ. NO. 

SERVICE OF UNIT (,/,V~nl'/J ~A"'i. t,,~ ~/A.#, Bo1 LE:'Jl!I!...... ITEM NO. 

s1zL .sa I 3S- z 4-C) TYP£ 6 KL\ 'HORIZ CONNECTED I .. , SERIES z. PARALI.EL 

SURFJUNIT JEFF/GROSSI .6'6 3 3 .& SHELLS/UNIT ,2. SURF/SHELL IEFF/GROSSl ZE!l'G ~ 
P'ERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE T\JSESIOE 

FLUID CIRCULATED 8.&t.u .. ~o1 r.-<;J \I, e .n C'L \.t.<t 
TOTAL FLUID ENTERING LS/HR /l,\ "'i:tT.~"1 '-'~a.~L - ... 

IN 
, OUT IN OUT 

LIQUID \"7.. <-<~ .-rf t~l-9."~ 
VAPOR LS/HR.MW I ~~tax 1Q '1 '-\~''(I t '5l 
NONCOND LS/HR, MW I l'~,"l.\& ~ ~ 'l<l'"r'-"'-"""' 11-,.0i 
STEAM 7';f 'f04-
WATER Cl.ib'71 ' ~ /t,1 
FLUID CONDENSED ·. I (.-i.1...<t~ 

' 

GRAVITY, LIQ. 

VISCOSITY, LIQ. IVAP.I fC.o\~l I 0, 0 \Qi\ 
THERM. COND .• LIO. {VAP.1 B'T"'-1~.PrO~ '-( f) l'ld<;c. 1 "' i\S:: oa J 
SPECIFIC HEAT, LIQ. IVAP.1 fO. ""l.. ""\"':;. J ~ "\I 'I -
TEMPERAT\JRE •F LA :ltf! "1-°'~ ~Qt9 '"':,".:!. -c 
OPERATING PRESS. IPSIGI '"' . og- t:J '9.L • ., c.. §;" G. 
NO. PASSES/SHELL 

.. 

VELOCITY FT/SEC 
v 

~.-a.~ 
PRESS. DROP, M.L.OWJCALC. PSI • I .a .~ I z .. '5"i . LL"-" 
FOUUN&RESIST'ANC& - .. . ' 0 O•~ 0 oo.r .. 

HEAT EXCHANGE>. ~~· 7Z.f;. ~MR': a.ITU ICORAl IWft)) ',{;;~~ {.4: /_ll, °Ji 

TRANSFtilt MTI:..SERVlc& L.a.. ZD~~~ . Cl.ENI-- &NI~. so. l'T..,. 

CONSTIIUCTIC. 

SH&l.L.SIDE 'lU8ESIOE - ~ DESIGN/TEST PREss. PSIG r:;a...o 1 Co or:: "'7~/r,,.,o~ 

DESIGM TEMPERATURE "F 350 4~ .:;' 
CORROSION ALLOWANCE IN I/ B" ~·-..t.a!l.. .. 

CONNECTIONS INLET 4. II · r .. 1z·..._ .. 
SIZE OUT\.ET I :i..11• · 1-z;- ~ .. 
RATING, ..... -. 150 U1 "F 400 l,.13 1':.P 
T\JB£SNO. oa THI( {MIN/AVG> LENGTI+ Ptl"CH FUJWI- <I"~<> D 
T\JSE MATERIAL ·. T2 c.R. .. ~ T\JBE-T\JBESHEET'JOINT 

sHELL c.:.A~~-~ 10 OD SHEi.i. COVEFI llNTEGJ· CREMOVI 

CHANNEUBONNET l . <:.!.. <::.~~o w/ 1z·1::::k: . ..... 
L. cove" 

T\JBESHEET-sTA TIONARY .J T\JBESHEET FLOATING 

FLOATING HEAD COVER IMl'INGEMl!NT Pt.ATE CYESl CNO>· 

SAFFLES(:ROSS TYP!O llCUT CDIA/AREAt SPACING 

BAFFL.ES-l.ONG SEAL TYPE TU8E SUPPOATS 

INSUL THJC.: SNELL CHAN. EXPANSION JOINT 

GASKETS· 

CODE REQUIREMENTS STAMP CYESI INDI TEMACLASS SPECS 

WEIGHT: EAtH $HELL BUNDLE FULL OF WATER 

REMARKS: MARK ISRI AHO PERCENT IRTl AS REQUIRED . 
.Se? I~- /Jt.- F•:ZZ ~gerrz O#Z~ ~O~.-~.t.,1L::l. · C.uO.\/t= 

f"!n..... Cti..,Q.,I\ ,. -. --~\,·· .......... _ \.; ... v •• . ,., - u. ;_~o, ~ c-> \( ... ~o_ '-
-.J u - - . , 

1J1•la1 -· 

llJ 
~ CATI: rllt!~.!l~O~f!C~ H-~~lltW .,.,,.,, \'+Ill~ J09NO. D"WG. NO. MY. 

> ~ nll'flR. tilEZSSllED ~ PH~IE 2£~· j1N"41 0 V>'JJ 12-DS- 3 ... 14zzz a: 
<-~ '!l~ . ~'-v,:-~l=~c.V I Qf_. ~ I JWj) '<'lf'L a-1~· 

., 

·--= .... ..., ... • •• l•ff•I 



AIR-COOLED HEAT EXCHANGER SPECIFICATION SHEET 

2 Aeq. No. 

Item No. 

(lnauceal(Fo•ceal D•aft No. of Bov• 

s Bwe Tube 

8 Hen ExchenQed MTO, Eff. 

7 TranofM' Aet•·Flnned Tube :Sue Tut>e, S-- OS. I c1-

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

:ZS 

28 

27 

28 

29 

30 

:n 
32 

:tt 

34 

38 

38 

:17 

3a 
;Jlt 

~ 

.., 
42 

43 ... 
4S 

48 

47 ... .. 
50 

51 

52 

53 

54 

515 

58 

PEAFOAMANC£ DAT~TU8E SIDS 
Fluid Nam• <YV<=t~'i. L.-Servi<* Yftl(Nol IN OUT 

Total Fluid Entuin9 ~14' lb/h Oenaity, L.iQuld 11>1"'3 
IN OUT Soeclflc H-C-ir;o Stu/lb OF l O,"- '='' lo..~) 

Temo••ture OF l'T .:Z,· \~O Co- .Vep •. Btu/h·h OF f~ "'<-1:81 ( .1. O'+~u.:.l 
L.iQuid lb/h (Pourl(F,..zelPalm OF 

, .· 

V1par lb/h, mot. wt. I I Bubbt•l'olm OF 

Noncona. lb/h, mol. wt. ~~,, 2~ I 1~.~ "'"'~ I 1a-.1. L..a.-tH- Btu/ib 

Stum lb/h I "l-{., II I<;" 8 <.+- lniee Pf'--..r• ( p1i91( 1>1101 

w-· lb/h H •!>ll '7 '}}.. 'l '1 Pr-•Drop, Allo-./Caic. psi ~ 
VlllC091r;o( Lio.I ( Vop.I cP (.a.OU?) ( o. Cl/'l '1 Foulln" Raitt, IMld• h·ft2 OF/Btu o,oo I .. 

PERFORMANCE DAT.t-AIR SIDI! 
Al• QuantltV. T Ota I 4-IZIOgQ --· (m1.n-l/mtnl Attitude -- See .__ 4."l.O IT. 

Air Ouafttttv/F an 110 7q1 act. ~/min Temi>eNtUrw ln(O ... vn O<v Bulbl ql., OF 

ACTUa• Stnic Preaure 0.63 ~ 0.06"~ irt. Watw' T.,,._nw•Out I 2. tq OF 

l=-V-cifY 670 .... •td. ft/mini !It- V•fol:tty(l'f"' l'rwAraA lb/tt-n:ZJ Minimum n .. 1on .. m.,,i-'t 9F 

DESIGH-MA TEAIAL.S-GCNSTAUCTION 

o..ivni>.-.. 670 • P9'9 T-- Pll9 O•ion TemPWWt'Uf'•· OF 

TUBE BUNDLE HEAOeR, Type PL.IJ6 TU BE, ,,..._iat :3 aa. '- .s _c;. 

s•- 10 -32.S - ~G'4-~ S.S. (S---IW-.01 

No.111.., f No..T..-R- s- No.,._ I s1o.- I/fl' inJft 00 I in.fMlft.TMdl> O·O 83 In. 

A...__ l'!uo--·· s. s. No.11tww:11• zz 'i! l ~ ~ 2- ~ 

9Ulldl- l~I'- lnS.i.. G_...._.. ~ 2. '/z. In.I\ 

a- z ... ,.... ... lnS!lftw ~Al- In. FIN, Ty- e:;t. r 
8Ulldl•I" ...... No.. 51-1- Hozn. In. ...._... .41..U 
MISCliLl.ANl!OUS No., SIM Ol&ti. Noale In. 00 2 Y+in.I Stoel& Tlttdt. in~ 

Spu~ Mount.(G•edel(l'l-kl c/C 
s_.. __ 

In. NoJln. to I Fin oee1~ T- oi: 

Surfxsl'-1on R.n,.•F•tne C:O-ASME VIII, 01 ... f 1s-..cv• 
L.ou-. Auao Meotuml Tl "" AP Z..66 / SP'EC:S. 

Vlbr .. lon Swln:.h• Ch-Cl-.... 

Ma:MNlllCAL EOUl"-Nr 
FAN.Mfr a.,..,,.... DRIV8ft, Ty- .SP'l!l!O l'll!Ou~I!,.,, ry119 

Nn.Je.., 2. ,-,.,/"'i" Mfr, E J..E!t!!'TR.:rc. MO~A M1'.&- V - !!JJ!!L I 
Ola q ft Na. 8- .d. JW-rJ.} ~ .... 2. ihw'Or._ ~n NOJe•v 2.. 
Pltm Adi. AnQle rewmlw AGMA Rn1"9" h11IRnca /t 
M-•.Ell- HUb e--.., -rEF~ Sull>PGftiStructurwl(Ped-1 

hltlF-. 0- 22. MlnlntwnAmtl. Valt:""-:Cvcle A-~O I ~ 160 
Control Action on Air l=ailur•F-"- (Mlntmuml(MaaJ""""ICLOciaupl; L.aonww (Oo-HClo..alL.ociaupl 

0-Comrol at Outl• ,.,__T--IMallim"'" Coa11nv11: oF) 

Reclrcu&eclon (Non•I (ln.....,all (e......,•O-Sld•I (E,.....al o- End> I s-eou <v..i1No1 

NOTES: •01- tubecaunc at-" --1,,._lw • 

~ lt::MDns~~ vol..l.4.r-1 ~ ...,_ r ~'f cik•.::. c,.) I! cJ. - -:; 't .,, 1-1~ - co..,_ 
r.o - 0 ~ 81 1-1 'Z..c;,. o."l....., 

' 

-f.&"4 f2-LJ5-4-Ll/'? .5K~FT z A~ Z .F~A!!. "'--/ 11.li' ~uJ:Zrj,.,-

P!o~A,_ I W9i9""-8Ulldl• lbShlppinQ lb 

~-~ .:-~ DATE 
. .. 

I JOB NO. ORWG. NO. REV. 

~ ' 
:> 

tl. I ... 
!"4-~.'l-1- IZ.-4-a: 0 4 (l'fE 180./: .ISSDED EtJR-· PHASZ· 2:1"....RD ~~~ - )tw~ !4£~/.~ 

-FORPA 318 (IS/ 781 
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&4 
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8 
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12 
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14 

.. 11 
18 

17 

18 

19 

20 

2t 

22 

23 

24 

a 
28 

~ 

28 

a 
:.a 
lt 
3Z 

31 

3' 

3& 

38 

~ 

38 

311 

40 

4t 
G 

43 

44 

46 

441 

47 

48 

49 

50 
51 

52 

53 

M 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND 
~~~c.1<\. N v..,.\~~ ~o 

EXCHANGER 
PROJECT LOCATION ~~ ~"l:. ~" MANUFACTIJRER 

PLANT \. ";.... ~"'""\'t_: '~'-"'- EXCH. NO. \ .,_ 'e=. - \ 1...C-A4.E)~EO. NO. 

SERVICE OF UN1r· Sl~\1¥~n, 'b J -4 TS Ai!. ,P~Gk.t:,4.~TEM NO. 

SIZE :g- 5? - -z-ZT- (J TY~-: ·gs if HORIZI:. CONNECTED IN 1 SERIES ~ PARALLEL 

SURFJUNIT (EFF/GROSSI· .,, 7~ g. SHELLS/UNIT ·3 SURF/SHEU. lEFF/GROSSI 392 .3 -

nRFORlllANCE OF ONE UNIT 

FLUID ALLOCATION SHEU.S!Oli I TUBESIOE 

FLUID CIRCULATED ~~.w..11.. ~~ c::.a .... \. Clsa { U c.o co. 1 

TOTAL FLUID ENTERING LS/HR ""'l..\.a.·tl q~q . .,_ 'i.. "i:" 0 .,..,. ~ 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR.MW I I I 
NONCOND LB/HR.MW I \c;t.,"25'.21 ~~ \ ~..,'1,2.l l~.' 
STEAM ·"-U.~.21 I\ p, I 

i. .... "°'r"°ll ,::J· ; ..., U-i'i(Jnt"'Y: - .3 3. lo -4-0 WATiiA 

FLUID VAPORIZED/CONDENSED ,_..,_"'-' n 
GRAVITY, LIO. 

VISCOSITY, LIO. (VAP.I . LG 0\ ""i ) ( c. 0 ,.., ) 

nlERM, CONO .. UC. lVAP.1 r.:11•..., .. ~~'? { ().{)~ D 0 '(•(} 0488.) 
SPECIFIC HEAT, UO.(VAP.I co.~ "i ) fO~ ~l.,, -. ~ 

, 
TEMPERATURE 'F \.OG ~O"'S-. ~"'2.~ I r(e 
OP£ RATING PRESS. lPSIAI lPSIGI t...e~~ G.4'S: G.~< ~.SI 

NO. PASSESISHEl.L --
. VELOCITY Ff/SEC B.U.I 

PRESS. DROP, ALI.OWICAU:.. PSI _c- I /.~ 4- I D·I.'-
· FOULING Rl!SISTANClt . o.a~·· Q-. OOf .. 

HEAT EXCHANGED" .~, .. ~~- --sTUIHft: Ml'O'ICORRt. IWT'Dt ~-~4'.77 .A!!. •p 

TRANSl'ER. RATii. SERVIC!! - .- a:... TZZLt;· Cl.EMii< llTU/HW. SQ. FT. 'P 

cmasnwc:nca 
SHELL.SIDE. TUBESIDE 

DESIGN/TEST Pffl!S& PSIG r5"D I iZ;i I 
DESIGN. TEMPl!R.-r\JRE "'F -S5'() "S.7~ 
CORROSION ALLOWMICIE IN ,, pi, ... 11'0" - <2. ~~4 T'!t-

· CONNECTIONS INLET Lb. ,_ . </!,, /g 
SIZE OUTU:T £ J - ~K I~ 
RATING 4.on /P iii: A....JY'J~ 'IC 11" }:' 
TUBES NO. 00· THI( (MINIAVG> LENGn+ PITCH' FLOW- _q .0. 0 0 
TUBE MATERIAl. "='""'.6..L ~~ TUBE·TUBESHeET JOINT 

SHELL (! • ~"re;;;\,. 10 OD SHELL COVER llNTEGJ lREW>Vt 

CHANNEUBONNEl' CHANNEL COVER" 
TUBESHEET .sTA TIONAA'I" TUBESHEET FLOATING 

FLOATING HEAO CCNER IMPINGEMENT Pl.ATE IYESI lNOt 

BAFFLES-CROSS TYPE "CUT IDIA/AREAt SPACING 

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS 

INSUL.. nil<.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REOUIREMENlS STAMP IYESl"INOI TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FU&.&. OF WATER 

REMARKS: MARK !SRI AND P£RCENT lRTI ~REQUIRED 

~p--· .JZ- as-t:-t7ZZ .SHG'E7" 2 di' 2. . Fe:JJi!!.. eou0. e ot::J 1.. H'JS--
c-n.......... . ._e~· t ~. O-.'"- "'-'-.... .__3 v .... u. •&• ef'-'o ~ -~~ <:o-~'\ C.Q.4{. 

....J - , 

. ·.._·, 

Ii! 
_Ho,. DATE lq/1'l/flf,· It.EV. ll ... , Q- . ' Ill.all. IWM/t JOB NO. DRWG.NO. MY. > ~ i2/l'f/!g IH:rnu~-~ ff>~ P~M· ~=~o IH'N Ow~ ~lo\ //JZZ2. IZ.-~-. ~ ... 

a: A •'l/1.31llm'.-·ISSUED ..EO~ PHASE ZEP..O ~~ !.€- i ~ .. 
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X1 

28 

29 

30 

31 
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38 

39 
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62 

63 

64 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO ~5 ~-r.. ~~ "e:.C:. ~·, >-.) ~' ~('."'...r-
EXCHANGER 

PROJECT LOCATION <'.o \c'"" 
MANUFACTURER 

PLANTV)_ G-o..b\\.'\~""--1'-\-..... EXCH. NO. \~#-\"'! ..... ..J REQ. NO. 

SERVICE OF UNIT ~ O"T F\.C.EI C..Pr <:; /P _,, ,, , &7.:7. ITEM NO. 

SIZE 2 q- 150 ~TYPE BE:U ~ HORIZ CONNECTED IN I SC RIES I PARALLEL 

SURFJUNIT (EFF/GROSSI U?03 ..&.. SHELLS/UNIT 1 SURF/SHELL (EFF/GROSSI , SJ 0 3 Li::::. 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE . TU BESIDE 

FLUID CIRCULATED c:. t'.'l '=' \;;. - .,.. u.._' ""'\O.I'\ ~~ .. it\ r. ~[u. C.o rr.. ' 
TOTAL FLUID ENTERING LS/HR '-'"" 2R· :o~ ..,_"'L ~ Q """\ ~ -

IN OUT IN OUT 

LIQUID 

VAPOR LS/HR, MW I I I I 
NONCOND LB/HR, MW I I 14):&-,"2.i:...., l\<)lg l'lil-r'.2.r:::.,21 \~ea 
STEAM II a.\ -:::. I I 
WATER ~'°''.2.~ll:IO 4Y.2 ~In t'J ~"':l, (oL.1.." .--;i,u.a:;., n 
FLUID VAPORIZED/CONDENSED ~70 
GRAVITY, LIO. 

VISCOSITY, LIO. IVAPJ ~.o t ~ 0.011 
THERM. COND .• LIO. (VAP.) ~~I~ ~ ~ ( ll ~A.~ Eil \ ( D f'IL.f-:::;4) 
SPECll'IC HEAT, LIO. lVAP.) -€) 3tai' U.3&:.C 

TEMPERATURE 'F ~< ~°' '_('I""> koo ·- . -' 

OPERATING PRESS. IPSIGI ~-t!!! -.~ (,I.Ir.(:\ '° "' .r NO. PASSES/SHELL 

VELOCITY FT/SEC 

PRESS. DROP, ALLOW/CAU:. PSI J:; I L.J. I 
FOULING RESISTANCE ~ OO"'L. ~..nf 
HEAT EXC>IANGED A '-4.UM llTUIHA: MTD ICORAI IWTD~ z4-. 4-'3 ~ ·~ 
TRANSFER RATE, SERVICE ~t.4S' ~-· CLEAM BTU/HR~ S~ i'T. ·i: 

CONSTRUCT1a. 

SHl!USIDE TUBl!SIDE A 
DESIGN/TEST PRESS. PSIG </80 I Co D~ 71s 1 r,...,a~ 
DESIGN TEMPERATURE "" '3a'CI' .. 300 
CORROSION ALLOWANCE IN ~· 

CONNECTIONS INLET ~,.; g I z_ 
SIZE CUTI.ET "XN q 12. 
RATING PSZ6- ISO ~F 300 /?.;: 
TU8E3NO. OD THI< IMIN/AVGI L.ENGTI4 PITCH l'LUW- '3 .Q. 0 D ..... , 
TUBE MATERIAL 304-~ .s.s. TUBE·TUBESHEET JOINT 

SHELL c.~. ID OD SHELL COVER llNTEG.I IREMOVI 

CHANNEUaONNET CHANNEL COVER 
TUBESHEET .sTATIONARY TUBESHEET FLOATING 

l'LOATlNG HEAD COVER IMPINGEMENT Pl.ATE IYESJ INOI 

BAFFLES.CROSS TYPE "CUT COIA/AREAi SPACING 

3AFFL.ES-LONG SEAL TYPE T\JBE SUPl"ORTS 

lNSUL. THK.: SHELL - CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INOI T£MACL.ASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATER 

REMARKS: MARK ISRI AND PERCENT CRTl AS REOUl~D 

~~ 6.... " \ - -~~ .\ ~~~\\, ....... <:.-I.A" \_ '\J j -
A ~ 

t""l.n......... ~ " ...... ~ - - ~~"I-.""'"\.""~ "" dJ ~· \A....-~\..'\ c_.o -~ '-' '-. IJ .. -"-
-> 

liJ 
~ CATE "flZ.Sl'll ia::u._. f..J-. Uo ,. ~:· NWt J08NO. ORWG.NO. REV. 

:> .&. wf~ -~r.ss.UE:.~ ;::<)ft.. flHA6ii- "i!!..l!R.O HtcN 01,#I' }tt,, ~ I Z·JJ.! z ... , 
J4Z22 a: 

A). tl.1/1 'l i/80.-·.·BJSUIID FOR. PHASE, ZERO t'~ .J!'-/7 . 
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20 

21 

22 

23 

24 

25 

28 

77 

28 

29 

:.a 
31 

32 
33 

34 

3& 

38 

~ 

38 

31 

40 

41 

G 

43 

44 

415 

48 

47 

48 

49 

60 
5t 

52 

53 

54 

HEAT- EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO )lSJlt-AND S'fHTHE.ilC F(,{U<; ZJIC. EXCHANGER 
PROJECT LOCATION ~k1N~1t>GiE C..0 1 't<'f, _ tl.e-IU~ At(; MANUFACTURER , 

PL.ANT G A'!:.I J::.IC.A-1"lof\\ ~ \>Ui<.\ 'Fl CA-11 D~ EXCH. NO. -1:'2.F. 2.1~ Atl3 ~l~Al0REO. NO. 

SERVICE OF UNIT 6.-J$J;:'Jti'£ A,,,,_ .J.-.a...J 
W4T~ Pli::EH~ IE ll.. ITEM NO. 

----~, __ , ~171' 

SIZE ZS-1~4- TYPE eau HORIZ CONNECTED IN SERIES 2- PARAL.LEL 

SURFJUNIT IEFF/GROSS• 17""?? SHELLS/UNIT 2.. SURF/SHELL IEFF/GROSSI 63b 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATIOl't SHELLSIDE TU BESIDE 

FLUID CIRCULATED -· .. !JJ~H ~ .S'~N~A<:. 
TOTAL FLUID ENTERING LB/HR \Gf"i!:\oc·p,: 53333~. 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I I I 
NONCOND LB/HR, MW I -~ 7 ;JtA. I tt. '- ;(,'1_u.411g,~ 
STEAM r '-i&o.., z. I(_/"°'"' ;z_ 
WATER \O\S"oqg \ ~,.nq ~ 
FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY, LIO. IVAP.1 f'.D (0.61'1 l (J.~l~"'I 
TiiERM. COND .. LIO. IVAP.1 &rvJ UQ al"! J:. r o. otJ.a SJ ro. ca.t..o l 
SPECIFIC HEAT. LIO. IVAP.1 f5Tu/1kJff. f n.'- .. 7~) 

1":"G. ~,_o~ il.~C' 

TEMPERATURE •F ""l_ '""l..."!:, '.lis- 4'71 3'1~ 
OPERATING PRESS. ,!':51~· <"... til\ ~'-' < (_:2.,c;"' ~2.0 
NO. PASSES/SHELL 

VELOCITY FT/SEC 

~ESS. ORO~. ALLOW/CALC. PSI ~ I '~' I 
FOULING RESISTANCE o·- ~.OOl 

• HEAT EXCHANGED ;._ 1.9 ~ 9' lfrlfl llNIHft:,.,,, CCQRA) 1wro-.. /~g". '1 ~ ·i: 

TRAHSfER RA~ SERVICE I 05.0'2- C1.£AM STU/HR. SO. FT. ~ 

CXllllST1IUCT10llt 

SHEUSIO&. TUBESIDE 
.. 

. .. ~ 
DESIGN/TEST PRESS. PSIG 64-S" f Cer>~ 67S' r,..,0£. 
DESIGN TEMPERATURE •F 3 7.5" sz.s-
CORROSION ALLOWANCE IN X! ~I 

CONNECTIONS INLET "IN lb .. 4 
SIZE CUTI.ET rN I I, 4-
RATING Pu-4 .d.../'l.., I( ,:- +oo 1<.J::' 
TUBES NO. OD TiiK (MIN/AVG) LENGTH PITCH FLOW~q ~00 
TUBE MATERIAL 3aa.t..~s. /1\.. TUBE·TUBESHEET JOINT 

SMELL c. 5. 10 OD SHELi,. COVER UMTEru IREMOVI 

C>tANNEU80NNET c.s. C>fANNEL COVER 

TUBESHEET-STA TIONAAV ~. S TUBESHEET FLOATING 

Ft.OATING HEAD COVER IMPINGEMENT PL.A TE IYESI INOI 

BAFFLE~ROSS TYPe "CUT !DIA/AREAi SPACING 

SAFA.ES-LONG SEAL TYl't: TUBE SUPPORTS 

INSUL. TMK.: SHELL CHAN. EXAANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP(YESI INOI TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNDL.E FULL. OF WATER 

REMARKS: MARK !SRI AND PERCENT IRTI AS REQUIRED ' 
'1t.. \9"'-'~ v...J~~ C' - .\._ \ """"'" \::""\ ... ('ti ' ~ .A ·~ c .:l\J.J ~A. O'\!:Sl.. ~\C 

c::..~ ... \.L.. .$ 1"11.......~J. -~ -- ........ v -
'NELD u..OR DAJE!!~ S Z07:J 8 If IV )'f A- ')L A"'\ 

.. 

ljJ L'... DATT!'. .J09NO. ORWG.NO • MV. 
> I.&.. 1/fof{g t I ft~I~UE.D- RJ~ ""~r £ lf..1-. 1. - ·~· 

°"'" ttlol 11 rz-os-... /4r%Z . I a: 
IA. "1 !l1!/s:rn. TC:C:T~ l:'l"\1' "tnTAC:l'" .,.~..,') ~,,,.., e-tl 

·- •P9 .. o .... 1 •• <•17•1 



HEAT EXCHANGER SPECIFICATION SHEET 

cUSToMeRANo AsH1...A-i.Jt:> s~VTHe~c. f\{i:u. '!)JC.. 
PROJECT LOCATION IS~i:c. ~:: .... rn.::.~ e:..:: <:a .. , '<.. y I l. E-11' 

&:. 2 PLANT\ 'l.GA~:.FlCAT"'-Ci.A 1, ~!U~O.~i.I EXCH. NO.~'!.~ ·'~q-· i 3Z.Cf 
J SERVICE OF UNIT f:r.Lc::.F'le\<. ~El.Jc\4 Plt~'rl.1!A"TT?r(... 

,Lb. 4 SIZE ,30 - z 2.. ~ TYPE .:;. ~ L) IHORIZJVERTI CONNECTED IN 

5 SURF./UNIT IEFF/GROSSI 144. fl A SHELLS/UNIT I 

EXCHANGER 
MANUFACTURER 

REQ. NO. 

1iEM NO. 

I SERIES 

SURF/SHELL IEFF/GROSSI 
&,__ _______________ .,.... __ PE_A_FC_R_llANCl! ___ o_P_ON_& __ UN_IT_"""" __ _,, ________ __, ____ "T""_~ 

7 FLUID ALLOCATION .. SHELLSIDE L.i:::!.. TUBESIOE /'ll 
8 FLUID CIRCULATED 5'YAIG~ <l:j,.. WAST£, -.;*Ta'R, 
9 TOTAL FL.UID ENTERING. LS/HR 4-4-o I+ q / I b .3 .S:-0 

10 

t1 

12 13 
14 

15 

16 

LIQUID 

VAPOR 

NONCDNO 

STEAM 

WATER 

FLUID VAPORIZED/CONDENSED 

LS/HR, MW 

LBIHR,MW 

I .. 

I 
31i.72~'iJ lllr • .6 

17/G I 
61700 

OUT IN QI.IT 

I I I 
3~;zsg I / g.'- I I· . 

/Z..611 
~bZ..50 /1~3:so I 16 3 S°/'"j 
+S.5"0 

1------~~----------+----------+--....... -----------+--------i-------~ 17 GRAVITY, LIO. 

18 VISCOSITY, LIO. IVAP.l t.P 
19 TiiERM. COND .. LIO. IVAP.l etu I~ PT.,,: 
20 SPECIFIC HEAT, LIO. IVAP.l ~ "'- "~ 

21 ~~)-,_•to ~Ii!" 

22 TEMP'!RATURE 

23 OPERATING PRESS. 

24 NO. PASSES/SHELL. 

25 VELOCITY. 

2S PAE.SS. DROP, AL.LOWICALC.. 

'Zr FOULINGRESISTANQ!· 

2S HEAT EXCHANGED 

211 TRANSFE" AA TV. SERVlc&· 

"F 

FT/SEC 

PSI 

( O.Olfr) /~-~/5r) 

I a. o 4-6 o J 
(o.4-G) 

( 0.04-~S) 
fo.4-~) 

(q" Z. 
~I 0. 

2 I .._~3 

- tr.00 f 
llIUIHll': llAU ICORAt lwn» 

LA Ct.EN6 
JD c:msfRUC'nCm 

/'O?:J· J7a 
~JD 

I~ I 7~/Z. - ,._. .,.._ 
4-Z-"s ~ ·p 

S'tU/HR. SQ. FT: "F 

311---------------------~---09-------TU-lllSl--O-a---.---------------t~ 
32 ~D,...E-Sl_G_N"""ITEST=~PR"."'ESS~.-------PS,,.,.-IG,,;.---b-.. 7-.~--, ~co~c=-1~---t--6-7."."''S=-:-l~Q:)~. -a-£,~ 

33~D~E~S~IG~N_TE...,...M_P_E_R..,A,...TU~R-E;;,..,,.-------·~F1--_.~~c~er~·~·--~'ft"'-t----~~"~f2.--~...---t 
34 CORROSION ALLOWANCE IN ~0 _ /.:!\, CJ!A'()' /,2,°'\ 
35 CONNECTIONS 

39 SIZE 

INLET 

OUTLET 

~J.J i <& Lb. 4-

:J1 RATtNt; f*U(,,o ~QQ A,: 300 & p; 
31-:T\J=:-:B~E=s~N~O-.-----...l..-o~o=-----.:-==:.:::TN~K~IM~l~N~IA~.v~~~:a:...i.;:..:;;. ___ l~ .. F,~.NGTl+~,:::='.~;;;:;.;::;...;;;;..;..;-::~~TC~H:---~F~L~OW'."::""~.~-:rq~.o. .... <;.r-J~Cl:""' ......... 

391-:TU~B~!_M_A_TI!_n_IA~L;;...."""9:30~.;r;..d...~t-:;;..;~~~--.,..~--~2!~~,~~~----:--TtJ~O£;;;;.-·TU~B~ESH~E~ET';_;JCl;.;;;..;.INT ___________ ~~~~~~~ 
40 SHELL ~s: CLA-D .:VLA,.tJ1:LSS!_D~./:-.-~::::....o_o __ """ ___ SH_E_LL_cc_v_e_"~~---------------"-N-:n:_GJ ___ ,A_EMO __ v-;1 
41,__C~H~A~N~N~E~U~B~O~N~N~ET.;....~C..=-S::.:..-~c~:LA;zc.r;.·~O~ll\/~/~·~~a~~$~ ..... ~--~/!:l..--~;,ii,.._~c~H~A~N~N~E~L~CO;;.;;..V~E~ff;... ____________________ __. 
42431--ru __ e_e_sH_E_c_T_.sT_A_T_1o_N_A_R_v __ ~~r"'~'=-d.~'-=-=S~~:;;..;.· ____________ TU __ a_ESH£ET _____ F_L_OA __ TI_NG ______________________ --! 

FLOATING HEAD COVEff IWtNGEMEHT Pl.ATE 1vesa !NOi 

44 BAFFLES.CROSS 

45 BAFFLES-LONG 
48 INSUL. THK.; SHELL 

47 GASKETS 

48 CODE REQUIREMENTS 

.a WEIGHT: EACH SHELL 

TYP!: 

SEAL T"l'P't! 

CHAN. 

STAMP IYESI !NOi 

BUNDLE 

50 REMARKS: MARK ISRI ANO PERCENT IRTl AS REQUIRED 

51 ,,,._ .., ""' <---. t'o"""~ \.' °"'"" .oil"\~ '-.J ....IJ • ~ 
S2 U._.,!, O:""Jo.•f -

"CUT IOIA/ARl!At SPACING 

TUB& S\J..alfTS· 

EXPJllNSION JOlltT 

TEMA Cl.ASS SPECS 

FULL OF WATI:A-

\.L ~· 
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SURFACE CONDENSER DATA SHEET 

Custbmer A-<i.+/ ~ND 01 {_. 
Project Location 'B~E<:tt-1111·~1-oG~ ~Y. Manufacturer 

Plant 12..... Cond. No. 1"2.- E- 1-..1 Z 2> 1 ~ 2- I Aeq. No. -
Service Of Unit c;1..1~F'tfri::" Co ,vDe/'JS££. Item No. 

Size il'lol>eZ... "'!(o '3 0 - '2..'ITAI..- Horizontal No. Required 3 f 1 rA- 12A11u) 
Surf !Elf/Groos) :; ~o o F"'T'3- ft2 

PERFORMANCE 

Fluid Allocation Shell side Tubeside 

Fluid Circulated Wet Steam ~OL.tU(", """ .. -rr;:JL 
Total Fluid Entering lb/h 3~ aoo ,, ~:z.s 000 

Design Normal De:ign Normal 

Water lb/h -. I ~7.~ ~co I 32~ oa·o 
Steam lb/h, MW 39 t;;tbD I "'34> oool r I I , 

Steam Condensed lb/h NOTi2.~'D B-1\ 'i;...ioo,~ ~OT R.s:'n.' 0 CY \J EwrJ0£ 
0Ansitv. Lio. lb/ft3 

Viscosity, l,,iQ, !Yao.I cP 

Therm. Cond .• Liq. fVap.) Btu/h-ft2 °F , 

Soecific Heat. LiQ. (Vap.) Btu/lb °F 
,. ,, 

Latent He11t. Vap. Btu/lb 

Tcmoerature In/Out OF I 7..o/ 1"7.0 I X'S" I II~ I 

Operating Press. (Psia) 1.1 ~-.::; 
No: Passes Ona on& 

Velocity Allow/Cale. - ft/sec I I I I 

PresS. Drop, Allow/Cale. . psi I . I I I 

Cleanliness FacJor 

Heat Exchanged 3~ aoc oaa Btu/h MTO - I d' OF 

Transfer Rate. Service - ~'/a Clean Btu/h-ft2. °F 

CONSTRUCTION-

Tube• Hotwell: lb 

Main Condensing Sections: TYP•: CapacitY: 

No.: 00: -o/., in. Thk: J~ 8WG Material: 

L.ength, effective: ft. Overall: '-4 ft Tl)icknaa. 

·- M~terial: " ... ,..1f2A ~ -r'-1 Tube Pitch: in Tube sheets 

Gas Removal Sections: Number and size: 

No.: 00: 3/~ in. Thk.: ie 8WG. Materl;:1I: Thickness: in. 

L.ength, effective: It Overall: ft 

MateriOJI: A o~•R..At-.r'I Tube Pitch: in Tube·suppo" plates 

lmpingemont Sections: Number: 

No.: 00: .3/4. in. Thk: I~ 8WG Material: Thicknea: in. 

L.cngth, effective: ft .Overall: 'ft 

Material: AOhf1 £.A LT Y Tuba Pitch: in Steam inlet neck and exhaust connection 

Tube - Tubesheet Joint: Matari;:1I. ts .-/ 5 s AJ o7'7 W: 
Water boxe~ & Coven Thicknen: Number of sections: 

Mat8rial (Water box): c... s. Connection to:shetl -\~~~3~f or Turbine -\U.,~~~~~ _or 

MateriOJI (Covers): Height - top of water box flange to turbine Exhaust Including 

Divided or non-divided: expansion joint (if any): 

Oa~ign pressure: ~5 psig Temperature J 5:_=;- OF Provi~ion for vertical expansion (condenser hung); 

Nozzles Number and Size - Inlet: Outlet: (spring supports)(expansion joint): 

Shall: Soring supports Type: 

Material: c..~. . 
CxOan~ion joint Type: 

Thickness: in Number of sections: Matari&lJ: 

Provi~ion for tube expan~ion Height:· Ends - (Flangadl !Welded) 

Number and size of venting connections; 

Design pr8uure '3 F pslg Temperature 110 °F And Full Vacuum 

"' > t::.. JOB NO. ORWG. NO. REV. 

w t::.. 
JL/222 I a: 

La ''111 '"° Fol2 PHA~~ .ZE'~O l}.v AiP l1Nlt OS- f;-2,. / 0 
IS$11.l5 

--· -·. 
FOAM 908 111/79) SHEET-1- OF __ 2_ 
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SURFACE CONDENSER DATA SHEET (CONTINUED) 

Steam Jet Air EiectorCs• I 2 1-f- I O'f-. 204, 3041 
Totat numcer of Eiector Units: ~ I I ~At:H /'iUf"I /(.) ) 
Size ~..,n type: No. at tlements: z. No. of :tages: 2. 

Surface Inter-and After-Condensers I E'At'~ PE.e 
Ooerating Conditions and Performance 

Oesign capacitv - 100 per cent -

Suction pressure: 3 .5" in. Hg. abs Suction temoerature: 

Orv 1Jir leakage: SCFM corresoonding to: 

Non-condensible gas.• other than air leakage: 

Associated saturated water vapor: lb.,.,, n Total ga•vaoor mix tu re; 

Oe~ign capacity each element· 

Number of elements operating tor 100% capacity: 

Curve(s) of approximate caoacity 1i1s. suction oressure: 

Steam conditions -

Maximum mitiaJ Or't!HL•te: I S"o psig Total tAmp: 

Minimum operating pressure (at nozzle1I: psig Total temp: 

Steam ConDJmOtion ( 100 per cent design capacity): 

1 ntar I A ftar Condenser Cata 

Surtacesq ft: I nter·Condenser After-Condonser 

Heat Exchanged Btu/h I ntar-Candenser After-Condenser 

Tubes. No: 00 in Tnk BWG: Length (Effactive-.overalll ft 

Tube· Tubesneat Joint: 

Cooling Water (co,,densate) (raw water): 

Minimum flow reQuired at: oer cant design caoacltV: 

Maximum da~ign flow: lb/h 
---

Pressure drop Clll..Jwable/calcul.:atad psig 

Sn•IVWat•r boxn - Oftign preaure • I osig Oeaign Temperature-

Materi.3ls: 

Suction chamben: c..s Cond.,._ sh•lls: 

Olffu~: r 'S Watet" chwnb•rs; 

Steam nozz1e1: S.S. Tub• sheets: 

Steam chHts lnonle lie.as): TY tin: 

Fittings and Accessories included 

Air leakage meter: 

Other: 

Hogging El jectors 

lSteem) (Air) (Water) Operated. Number oer condenser I Size ~A. 

0Dl!'6tl114 Clllllll!ICllll arm P'arfurmance 

Capacitv: ,...~ lb per n dry air at 

Sream consumc::nion: lb per h at 

Maximum design steam conditions: 

Consumption: Air SCFM at psig Water 

Finings and accessories included: 

Priming Ejector( s) N-OT ~aQu 12 e. i:J 
(Shteml (Air I (Wetarl Operated. - Size • 

Ooerating Conditions an~Perlormance 

CaoacitV: .. lb per h dry air at 

Steam consumotion: lb oer h at 

Maximum dnign steam conditions: 

Consumotion: Air SCFM at Psig Water 

Agprox imate weight: 

Condenser Orv lb. Ejectors: Priming 

Flooded lb. Hogging 

Air 

DATA SHEET 

IA. N 1-r-

l"Z..C OF 

lb per n 

lb per n 

lb per n 

per cant 

3~t~ OF 

OF 

lb ;:>er n 

lb/h 

• I OF 

• 

• 

·-
i:i. Hg aas Suction P•ftWre 

Psig .oF 

Plig OF 

11:1/nr at Ptlg 

in. Hg abs Suction Pres::ure 

Psig OF 

Psig OF 

lb/n at Psig 

lb. 

ltl. 

lb. 

SHEET_2_ OF _2 __ 
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DOUBLE PrPEHEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO P.s~ "t. ~Q...~C:..~\..N ~\ ~ ~'C. 
EXCHANGER 

PROJECT LOCATION MANUFACT\JRER 

PLANT EXCH. NO. l_Ll:..'.'J~~i~.~~H~ REO. NO. 

SERVICE OF UNIT ~C'':... r.... c_ a.,c;, \i. E::. Pl.\ -= w. IT'EM NO. 

SIZE TYPE POu8¢ P% PE! IHORIZ/VERTl CONNEC"nOIN I SERIES I PARALLEL 

SURFJUNIT (EFFIGR~ 10"7 A\. SHELUIUNIT I SURF/SHELL IEFFIGROSSI \o-i /1\ 
Pl!RFORMANCI! OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE TUllESIDE 

FLUID CIRCULATED c o..t1'@1'~(:.. ~T~ ~~\o r....A ... 

TOTAL FLUID ENTERING LS/HR ~~ "-4- €.; I 
1N OUT IN OUT 

LIQUID 

VAPOR LB/HR.MW I I I I 
NONCONO LB/HR, MW I I l-~ -i..'2..0 I -i..~:i.-~I 
STEAM '1~~ 1~11 l'Ht 
WATFR ."7~ r:-
FLUID VAPORIZSO/CONOENSEO '7\~ 
GRAVITY, LIQ. 

VISCOSITY, UO. IVAP.1 c...P CJ,O /i;' LJ•" ~ 
THERM. CONO., LIO. IVAP.1 ~'°"'i;l; FT·"~ ().&>?O t!J. d ,.£ri 
SPECIFIC HEAT, UO. IVAP.1 "-~/-ts . ·~ 0,7-/.., o-.i.J.. 

TEMPERATURE 'F ~9~ "l-1:\ 8 ,..~ 4..-rO 
OPERATING PRESS. (IPSIAI 6 $" {,~ .,_~ ,_.,. 
NO. PASSES/SHELL -
VELOCITY FT/SEC 

PRESS. CROP, ALLOW/CALC. PSI I I . I 

FOULING RESISTANCE . ts. oio ~ e.o~I 
HEAT EXCHANGED /I\. o.,~ ,,., • BTU/HR; YTU !CORRI IWTin .. 'F 

TRANSFER RATE. SERVlc& CUN&. lnl.llttft. sa. FT. 'F 

CONSTRUCTIO-. 
SH&LLSID& TUBESIDE •7 

- DESIGN/TEST' PRESS. PSIG I I - . ····· 
DESIGN TEMPERAT\JRE '1' 

CORROSION ALLOWANCE IN 

CONNl!CTIONS INLET 

SIZP OUTU:T 
RATING 

T\JBESNO. OD THIC (MIN/AVG> LENGTH PITCH FLOw- ~ ~o cr 
TUBE MATERIAL C.!». T\JBE·TUBESHEET JOINT 

SHELL t:.. s. 10 OD SHELL COVElt UNTIG.I IREMOVt 

CHANNEUBONNET CHANNEL COVER 
T\JBESHEET .sT A Tl ONA RY T\JBESHEET FLOATING 

FLOATING HEAD COVER" IMPINGEMENT PLATE IYESI INOI 

BAFF~ROSS TYPE ,.CUT IOIA/AREAt SPACING· 

BAFFLES-I.ONG SEAL TY"'°' T\JBE~TS 

INSUL. THIC.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI (NOi TI:MACLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULL OF WATeR 

REMARKS: MARK ISRI ANO PERCENT IRTl AS REQUIRED . 
(J' -r\...... l.. - \ ' A-1'\. i._ .. _ ... ~.""\ ... 1~ l ""'~ \_•'-~,L1 

'C...' ~ ........ ~ '4:1.--... ....J '\.., ~\i ... ~ . 
c:.~"' ~-:2 • .'f \\..~ L-,' 

-.J - v --· 

ljJ ./'... CATE - I I JOB NO. ORWG.NO. ~-> I& lfl:l111 ~c.11;·:·fl'<J· ...... JJ>." ... :Alli! WW(. 1:,z-os-... Jd.lZZ. I ~ A ·!'li-J 180 !SSUE:Il 'FOR PHASE ZERO'. A-.......+ .~11. G-. ~4 
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32 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER AND As. i::. ;. EXCHANGER 
PR0JECTLOCAT10N t?;flse~1J'll .ie1 o~-~ MANUFACTURER 

PLANT I 'Z. EXCH. NO. I Ol E - _ 3~ REQ. NO. 

SERVICE OF UNIT E:;y.PANDE:r.2 FEED f-ll:ATeD ITEM NO. 

SIZE l~·/'Z,-, TYPE RELJ HORIZ CONNECTeDIN I SERIES I PA RALi.SL 

SURF./UNIT <EFF/GROSSI ~c;o SHELL.SIUNIT 1 SURF/SHELL IEFFIGROSSI 5'SO 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSIDE TU BESIDE 

FLUID CIRCULATED ~ r ' 1-f:z. ~ co 
TOTAL FLUID ENTERING LB/MR II 2 oo li~.399 

IN OUT IN OUT 

LIQUID 

VAPOR LS/HR. MW I I I '·-NONCOND LB/HR. MW I I 17'4'. 39q l3tl t7K. 39~ 1-oO 
STEAM II 2no I I ;;J._ ()f'l . -WATER 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIQ. . 
VISCOSITY._ IVAP.l 0.0/ 'o 0.010 
THERM. COND •• LIO. IVAP.l 

SPECIFIC HEAT, LIQ. (VAP.1 

TEMPERATURE •F "'l.. c=, 4!> )...q~ qtf :l c:-n 
OPERATING PRESS. IPSIGi .5 o. '"-~II:;" u ~.I:! 
NO. PASSES/SHELL . 

VELOCITY FT/S£C 

PRESS. DROP. ALl..OWICAU:.. PSI . 1.0 I o.o Z0 1 l~.91 
FOULING RESISTANCI! 

HEAT EXCHANGED t0.2,tvll'#l BTU/Hft: MTO <CORRI IWTOI lC(o.,\"a, ·i: 

T'AANSl'EA RATE. SEAVIC!! Ii 4. 1-t - Cl.EA,. BTIJJHW. SQ. FT. 'F 

CQlllSTIIUCT1Qi. 

SHEL.LSI DE TUBESIOE ... 
DESIGN/TEST PRESS. PSIG 75 I C<JDJ:~ 77'~ I Cl:JD&.. 
DESIGN TEMPERATURE •F ;~~ ':!I 00 
CORROSION ALLOWANCE IN 'Ii:!." 119.14

- e.~~T\ 
CONNECTIONS INLET ?..- ~·· 

, ,., .. 
SIZE OUTLET l - ~ .. I 11 •• 
RATING I o;" O L.c5· ,<';:: 4.CJO/~R 2' 
TUBES NO. OD THI< IMIN/AVGI LENGn+ PITCH FLOW- <J AV 0 
TUBE MATERIAL ~LLS~ TUBE-nJBESHEeT JOINT 

SHELL I' , ~. ID 00 SHELL. COVER' llNTEG.I <REMOYI 

CHANNEUBONNET CHANNl!L COVER 
TUBESHEET.sTATIONAAV TUBESHEET FLOATING 

Fl.OATING HEAD COVER IMPINGEMENT Pl.ATE (VESI INOI 

BAFF~ROSS TYPE "CUT !DIA/AREAi SPACING 

BAl'FLES-l.ONG SEAL TYl'E" TUBE SlJPPORTS 

INSUL. THK.: SHELi. CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI (NOi TEMACLASS SPECS 

WEIGHT: EACH SHELL BUNDLE FULi. OF WATER 

REMARKS: MARK ISRl ANO PERCENT IRTl AS REQUIRED 

g ..... c... - - . ii - 0 - .u.., 3'11'/r;, L..C .,nOfn COi. II of,.. ......... ' \ 

1-1 ... s CO<:. C. .,. f'J:J..~Al/t.. ct!... I 0 /o I / 

I 

'11 
./"'\.I CATE I I JOB NO. ORWG.NO. REV. 

:> ~ .. _ .. , -· 
J4Z22 ... t QS • 

a: 
.4h, 7ti/80 T~TTF'n' Fl'\tf p~·A~F-7l:""R() Ji 1'V"rl~ /;t-0.S- £-~ 

. 
~~ ff 

"..: ,.,.. oro,. .. • •• 1•17•1 



2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 
13 

14 

16 

16 

t7 

18 

19 

20 

21 

22 

23 
·24 

25 

a 
'D 

29 

a 
JD 

31 

:rz 
33 

34 

311 

38 

'n 

3IJ 

39 

40 

4t 

42 

43 

44 

4& 

46 

47 

48 

49 

50 

51 

52 

53 

6' 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO ,45F::Z:. EXCHANGER-
PROJECT LOCATION BY'"~c \t. 1 "' o.. \ t"'l r ... i= MANUFACTURER 

PLANT EXCH. NO. 1;i._s_.i3c, REO. NO. 

SERVICE OF UNIT I= 'I. PAN D G /2... :Z:IYl~K.STA7"e /-ICF#7£J<. ITEM NO. 

SIZE 23--Z.d..o TYPE ElF-1..l HOR1z· CONNECTED IN SERIES I PARAUEL 

SURF./UNIT IEFF/GROSSI I fn 4. "?.. SHELLS/UNIT •• SURF/SHELL (EFF/GROSSI I <..c. d. "'2.. 
PERFORMANCE OF ONE UNIT 

FLUID ALLOCATION SHELLSlD! TU8ESIO& 

FLUID CIRCULATED \. '7'1'1_ ... --:-, J-1,_ +- c O..:a.. 
TOTAL FLUID ENTERING LB/HR I :3. I () 0 "<'~ I I '7 

IN OUT IN OUT 

LIQUID 

VAPOR LB/HR, MW I -.,c:.- 1n7 11.Q,I ~..-I 'J 7 I tJl.l 
NONCONO LB/HR. MW I I I 
STEAM i~., no -
WATER 

, 
I~. 1ocJ 

FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY. (VAP.J n.o • .., n.o 1 
THERM. CONO .• LIO. (VAP.) 

SPECIFIC HEAT, LIO. (VAP.) 

TEMPERATURE •F -:...""\ ~ .,_°' 'S I 0 I ::z c::-~ 
OPERATING PRESS. IPSIGI ..5'0 :J.. I ii ,;; [) -r 
NO. PASSES/SHELL 

VELOCIT'I FT/SEC 

PRESS. DROP. AU.OW/CAL.C. PSI l () I 0 .s I =-.z 5?. 
l'OUUNG RESISTANC& .. 

· HEAT EXCHANGED I 1 \. 1.;i.. ~ ,,_, -"" mJIHR; MTI> ICORAt IWTt» 101.1 'tr' 
.,. 

TRANSFER RAiJ~ SERVIC& · ~-~ ~ llTWHA. SO..FT. ·p; 

ca1SrRUCTima 
SH&LL.S&De TUSES.IO&. 

OESIGNITEST PRESS. PSIG 7&;/ Co.b~ ?~QI (",.,n~ 

DESIGN TEMPERATURE .,, "5 S'n 30~ 
CORROSION ALLOWANCE IN 'I~" IJO.. ·~ fl M&..L\ it,~ 
CONNECTIONS INLET Q. ~ 

. 
SIZE OUTI..ET 3 A 
RATING '500 ~ll a• "300 1.8 /(I' 
TUBES NO. OD THK (MINIAVGI LENGTI+ l'tTCH FLOW- q A.0 D 
TUBE MATERIAL 3o4L."-'""' ltl8E-TlJ8ESHEET JOINT 

SHELL t' ' -::, • 10 00. Sffm.LCOVER (INTEG.I IREMOVI 

CHANNEUBONNET CHANNEL COVE!t 
TUBESHEET -S"TATIONAAV TUBl!SH£ET FLOATING 

FLOATING HEAD COVEff IMPINGEMENT PLATE IYESa INOI 

BAFFLES-CROSS TYP!: ~C\JT !DIA/AREA• SPACING 

BAFFLES-LONG SEAt. TYPE TUBE SUPPORTS 

INSUt.. THIC.: SHELL CHAM. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAMPCYESt (NO) TEMACLASS SPeCS 

WEIGHT: EACH SHELL BUNDLE FUU. OF WATER 

REMARKS: MARK !SRI AND PERCENT IRTI AS REOUIREG 

(.;,~ f1J'1,. ,_, ~i-1- ,~~ - ,. 1-1~- ~ctom co ~~ 0/() 
T'O.. ~-i OI..... • fli. + 4"1 . ().4 O/ti ~· c · r o< • J.J .. < ·'.::. O/f'I -, , 

/ 

• /'\. DATE I . I JOllNO. ORWG. NO. ~-:> .Lf'<.... 'fflZ'ffll '2.s!\I { ..J.""' A.. LL.. ·, ·1MJ l"-l'WI. ... 
t.!/1.21. DS-er. 

A 1/1.'.: 180 ISSUED FnR PHASE ZERO ~TR.i' I.,...... ~ .. 'f;...ri<"-G~li -~1 
. .:.._ 

,._ SP9 ~--I ee C•f7•1 
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22 

23 
24 

25 

2S 

'Z1 
28 

a 
30 

31 

32 

33 

34 

3& 

38 

'¥1 

JS 

39 

40 

41 
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154 

HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO R~- . ' EXCHANGER 
~ROJECT LOCATION - .. ~~~ ... M ~' \)().E:, MANUFACTURER 

PLANT 12- EXCH. N0.·\.1£.{rJ.$' ~-5°' J!:° REQ. NO. 

SERv1c;; OF UNIT llit ~t:>o---eJ c..DMI' rul5ort. ~etZS-r~ C-QQl..ti'4. rreM NO. 

SIZE '!.~ - G.4o ~ T.,, .... OE.U ·/1'\. (HORIZ CONNECTEO 1N I SERIES I PA~ALLEL 

SURF./UNIT IEFF/GROSSI 16.~d.. SHELLS/UNIT \ SURF/SHELL CEFF/GROSSI t ~~4. 
PERFORMANCE 01' ONE UNIT 

FLUID ALL.OCATION SHELi.SiDE TUBESIOE 

FLUID CIRCULATED c.o.dl,,....""" ~-~·i"'l ~ ...... ~'\..°"£) ~ 
TOTAL FLUID ENTERING LSJHR ((J~cr o~ - u~~~' 

IN- OUT IN OUT 

LIOUIO 

VAPOR LB/HA, MW I I I 
NONCONO LS/HR, MW I I.\,~,~..,., l.\,<:'1. ~1'1.1.I 
STEAM 

WATER <o C!J <l ~cia (, 0 i:;, 0 OfO 
FLUID VAPORIZED/CONDENSED 

GRAVITY, LIO. 

VISCOSITY, IVAP.l O..gll o.oo~ 
THERM. CONO., LIO. (VAP.) 

"" 
Q'l-s'"' t!I CIS" 

SPECIFIC HEAT. LIQ. IVAP.1 

TEMPERATIJRE "F ~~ I co~ 'l.. \ -Q. lo< 
OPERATING PRESS. CPStAI li.O (.l..0 \ -i-S"o '•'?to 
NO. PASSES/SHEL.I. 

VELOCITY FT/SEC 

PRESS. DROP, AU.OWi~ PSI ~ I 40 I 

FOUUNG. RESIST ANC&. e.act 6. OO'l 
H@AT EXCHANGED .~.\.~ .o l'\!6 snuHR':..,,, ccoARt 1wnn LL~~~ ",.: 

TRANSFER- RATE. SERVICll- I-..-..~=-~ C1.EAll ITIMHR.SQ. FT. 1" 

CONSTllUCTJQllt -
SHE.U...SICE T\JBESIDE 

OESIGN/TESf PRESS. PSIG ~ I /"~ n i;_ /"'JZ~I <l;LJ:,, 
DESIGN TEMPERATURE "F J ~ ~ 'Z. 7 ("') 
CORROSION ALLOWANCE IN I/ a..l• l/g.••. C,;.l.Wi_ ~~ 
CONNECTIONS INLET ~" ~" 
SIZE OUTLET M. I\ o;e. ,, 

-· 
RATING \ c;"' l....B g.r- '=o L.s:r. er;: 
TUBES NO. OD TiflC IMIN/AVGI L.ENGTI+ PITCH Fl.OW~ <J .c..0 0 
1VBE MATERIAL (I ~ TUBE·TUBESHEET JOINT 

SHEl..L (!_ I <::, ' ID OD SHEl..LCOVER UNT£G.l IA&MOYJ 

CHANNEUBONNET CHANNEL COVER 
TUBESHEET .sTA TIONAAY TUBESHEET FLOATING 

FLOATING HEAD COVER IMPINGEMENT PLATE IYESI INOI 

BAFFLES-CROSS TYPE ~CUT IOIA/AAEAI SPACING 

BAFFLES-LONG SEAL TYPE TUBIE SUPPORTS 

INSUL. THI<.: SHELL CHAN. EXPAN$ION .JOINT 

GASKETS 

CODE REQUIREMENTS STAMP IYESI INOI TI:MA CLASS SPECS 

WEIGHT: EACH SHEL.I. BUNDLE FULL OF WATER 

REMARKS: MARK CSRI ANO PERCENT IRTl AS REQUIRED -
G.~ ~f(Q~~o- "::::~ .... _ . °l.C~ - \),._ ""l.· l- c.a , .'- <-~u 

-::... .. , - N ...... °""""A... ..- <:..O- ' 

llJ 
/'...I DATE I JOSNO. DAWG. NO. ~Y. 

> LIS. 11(1+/it R -- - • J:A. FOti. T)'Pf: CH~ ~.2""1' ~...,~ OS-/~ ... ,~...,.,, ' ~ 
.4).111/1 ~ --rc:~rmn FOR Pi:. Ac~"P 7"t"~n ,,,,I Otl E-~ 
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3lt 
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39 
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HEAT EXCHANGER SPECIFICATION SHEET 

CUSTOMER ANO MSI-+ L.~fVU S 'f ,.J"T\-+ c Tl(;,.. r\J~I..> 'I:NC.. EXCHANGER 
PROJECT LOCATION Bq,ac.~1N ~1°t) C..E.. Co. K....., MANUFACTURER 

PLANT5e.Le~I i'.l4s Pu.<.. Co.._ R,,.,.,,'l\/AJ'XCH. NO. l~E-0~ REQ. NO. 

SERVICE OF UNIT +4'{0~::>Cr~NI (o.....,112e~~ .>piL-1..~Ac."'-· Cet,i_c~ ITEM NO. 

SIZE IG-1 BO TYPE DEV .& '.HORIZ' CONNECTEO IN I SERIES I PARALLEL 

SURF./UNIT (EFF/GROSSI iu;o. "Ln. SHELLS/UNIT I SURF/SHELL IEFF/GROSSI llOO LD. 
PERFORMANCE OP ONE UNIT 

FLUIO ALLOCATION SHELL.SIDE TUBESIOE 

FLUID CIRCULATED ~~'-'"'er 'N.A'"t I:.~ 1-1 "f'Df<.O G-EN 
TOTAL FLUID ENTERING LS/HR 1su. o o 0 l/ ~~ 

IN - OUT IN OUT 

LIOUIO 

VAPOR LSIHR,MW I I I I 
NONCONO LS/HR, MW I I II 'f ~q 1.3.Z 11.'?SClf I ~1 
STEAM .... ""-''""""·~··· ., ........... ~·- ·-·--- ... - .. ___ ........... ___ 
WATER /$ff~ OQ 0 I~ 0,000 
FLUID VAPORIZEO/CONOENSEO i 

GRAVITY, LIO. 

VISCOSITY, (VAP.1 c ..... 0. 0 I I c. ooq 
TllERM. CONO., ·- (VAP.1 ~\\)I hw #0~ o. 01..S- 0 .01..s-
SPECIFIC HEAT, · IVAP.1 b-+v / .. n ... i)~ ,:;_. 0 '+ ~.I)+ 

TEMPERATURE ·F· 8S I O_c;;"" ~~z I o.S,-
OPERATING PRESS. (PSIAI (PSIG} ""34-'60 3+60 
NO. PASSES/SHEU. 

VELOCITY FT/SEC 

PAESS. CROP, ALLOW/CALC. PSI ...s- I ...::,,~ I 

FOULING RESISTAHC& 0 .. OQ\ .. 0. "0 I 
HEAT @XCHANGED .3:itl~ llT\J/HA; MT1l (CORRI (WTO~ 4..k, 5'"~ "F 

TRANSFER RATE, SERVICE 77-z_ o e Cl.EAl't STU/Hit.~ FT. "F 

CONSTRUCTION 

SHELL.SIDE TU BESIDE 

DESIGN/TEST PA~ PSG -/~/ l'"o.l)E- .3 eco I CodJ J:., 
DESIGN TEMPERATURE "F ~oo. 30'0 .. 
CORROSION ALLOWANCE IN I/fa..'' Ila."· I'~ t. T"-, ' 
CONNECTIONS INLET ll.'I 4. 'I 

SIZE OUTl.ET ~ .. ~II 

RATING I !51"\~ R.~ "2 ~ ,..,, L.PI. {2~ 
TUBES NO. 00 n+M. (MINIAVG) L.ENGT .. PITCH FLOW- <I AO 0 
TUBE' MATERIAL. I" • < TUBE·TUBESHEET JOINT 

SHELL (1 ~. II> OD· SHELL COVER" llNTEG.I (REMOVI 

CHANNEUBONNET CHANNEL COVER 
TUSESHEET.sTATIONARV TUBESHl!ET FLOATING 

FLOATING HEAD COVER"· IMPINGEMENT P~TE (YESI (NOi 

BAFFLES-CROSS TYPE ~CUT IOIA/AREAI SPACING 

BAFFLSLONG SEAL TY~ TUBE SUPPORTS 

INSUL n+K.: SHELL CHAN. EXPANSION JOINT 

GASKETS 

CODE REQUIREMENTS STAM~ (VESI (NOi TEMACLASS SPECS 
WEIGHT: EACH SH@LL BUNDLE FULL OF WATER 

REMARKS: MARK (SRI ANO PERCENTIRTl AS REQUIRED 

21~ r,~r;""",.., -\..I VD t • '1.~"/o 1-h .. -'l % ro . 1 •ro ('~ 
.:::l O/,. "1') +- I/Lb ... C~::io 

,, .I -
J .J.- s /a ,., to ,., ~ -1..<.-o/r. -Soil/ b~,, - 1/r~/8/ 

tjJ ..&. DATE 1 ~~11 ;;o11. TY Pe c./'f~N6'£ IHA. O,,,p ~l+ JOB NO. DRWG. NO. REV. 
>- r.zh. 1#1""-i ff.•.r5.SU~O ~ ~- i:IUCO.., ,... ... ./#4A. I)~ 2. ..... 

l~:L OS· a:: 
A LJ.l3fl80 ISS.UED. FOR ·PRAs~-ZERa .. '()IJ 1.).-oc..-~-~ 
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1. 
2. 
3. 
4. 
s. 

7. 
8. 
9. 

10. 
11 
12. 
13. 
14 
15. 
1 
17. 
18. 
19 
20. 
21. 

22. 
23. 
24. 
25. 

44. 
46. 
46. 
47. 
48 • 
.&9. 

50. 

FIRED HEATER CATA SHEET 

Custamer A SFZ · , Manufacnu1!f 
Location J3Rscti&AiD&~ ?oh~ 
Unit STtlriJ..."t" - Vt(> H~tJ.rEEJS. 
Number Requirwd 

Equip. No .:l.::;:L;:..c:E;...--.:::0~0~1:.-----------
Req. No. 
Item No. 

Total Hat Abmrtlld mm Btulh .-t..,o....., . ..,a _____ _ 
Type of He.., --~c=--. -----------

HEATER PERFORMANCE 

Heater Section . • . • • . • • . . . . . . • • . . . . . . • • • . • • • • • . . . . • . • . . • • 
Sena ......................................... . 
Fluid Name .•••••••••.••.••••.••••••••••••••••••••• 
Heu Abso'f~~ \ ........ ·' •••••••..••••..••. mm B~ 
Fl~ Rat11 ••.•••.•.••••••••••.•.••••••••••••••••• lb/h 
"'-irw Orce> (Allowable· Clean/Fouled) ••••••.••••.•...•• l)S 
Ptessut9 Orce> (C.iculatlld ·Clean/Fouled) •...••.•••••.••••. psi 
Coking Allowance •.......•....•..••.•••••••..•.•••• in 
Avw11g9 Radiant Flux Densit•i (Allowllhlel •..•••.••.•. Btu/h-9Q ft 
Awrage Radiant Flux Oemity (Caic:uiWOidl •.••••••••• Btu/)Hq ft 
Maximum· Radiant Flux Density .....•.••.•••••••.•. Btu/h1i ft 
A-<1!111 Convection Flux Demitv .•.•....•..••.•••• Btulh1q ft 
Velociiy Limitation .•...••...••••.••.••••••••••••• fti111iC 

Muimum Allowabt. Inside Film Tem~,. ••••••••.•.. .,. ... °F 
FouHl'l!J Resiat:anc:a lnsic» • . • . . . . .•..•.••••••.•• h-fr· °F fS"tu 

lnlll! Conditions: 
Term>er.aue. •...•••.••.••...•....•••.••.•.••••. .,. •••• °F 
~ ........... ~ .................... ; .... ~; 
Liquict Flow •••••••.••••••.•••• \ • • • • •••••••••.•••. ltrJIT 
v.,r Flow ~t:'~i!--~~~- .. ~~.tt.~'!P1 . ..........•...... lbllt 
Density. (Vatxirl·At P&T .••.••••.••••••••••• .lbtcu.lt 
Grwitv. {.jquid. . • • • • • . • • . • • • • • • • • • • • • • • • • s. G,. n 60 °F 
v~ ........................•........••.... me»~ 
Viscosity, lJladlCt (V aparl • • • • • • • • • • • • • • • • • • • • • • . • • • • • . CP 
Speci~Hat. LiQuid (V~I ••••..•.•••••.•••••. Btu/lt>-°F 
Conilucrl9'ty, Liquid (V~I •••••••.••••••.•• etu-ftll1.ft2 OF 

Outlet Conditions: 
T~ .•••••••.••••••••••..••••••.•••••..•. °F 
""-"-· ••••••••• · ••••••••••••••••••••••••• (P1i4)1 
Liquid Flow. • • • • • • • • • • • • . • • • • • . • • • • ••••••••••••. lblh 
Vapiw Fla- •••.••••••••..••.••••••••••••••••••••• lblh 
Density. IVaQOrt At P&T ••••••••••••••.•••••. lb/cu ft 
G~. lJquict ••••••••••••••••••••••••••• (Sp Gr 1t 60°FJ 
v.,, ............................. -.......... ~wt 
Vls:oDtv, (Vaport •••••••••••••••••••••••••••• • <::? 
SDICifle He.r. L.iQuid (V.,art .••.•••••••••••••••. ; Btu/lb-oF 
Conductmty, Liquid (Vaporl •••••.•.•..•••.••. atu-ftlh.tt2 OF 

S1H6A5 
IQ 

:Z 7a ooo ---­
D2 

12"000 

270000 
o.Cf4s 

1ij.~3 

REV. 

0 
SHEET ..L OF ..t_ 
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105. G-.t: 

MECHANICAL CESIGN 
COIL OAT A 

108.. Plor Limitations Minimum Sta Height 

107. Tut.~ Limimion1 ------------
108. Coil: 
109. Coil Oe9glr. 
·110. He9l9r s.ctlon . • . • • • • • . . • • • • • • • • • . • • • • • • • • • . • • • • • • • • • • • • ~ 
111. Oesion 8mis for Weil Thick.- •••••••••••••••••••••••••••••••• 
lJ2. Design Wfw ••••.••••••.••••••••••••••••.••••••••••••••••••• 
113. Design ?w. ......................................... psjg;. 7 S 0 
114. Conosion Allow.nee. Tua. •••••••••••••••••••••••••.••.••.• in _ ... 11..,g __ 
115. Wlrid Sa- Rel'- ......•.••••••.•••••••••••••••••••.••••.•• 
118. Wefd Inspection Requinlmenu Xof'ay or Otnen • •..••••••••••••.••••• 
117. Maimum Wiii TemperGUl'e (~· ••••••••••••••.••••• °F 
118. Mm&imum Wall Tempennmt (Cll!lliqn-FO&f'9dl •••••••••••••.•...•.. OF 
119. Inside Film Coefficient .•....•.•..••••••••••••.••. Btwft-OF sq ft 
1n 0__,. Heu. Transfer Coetflciettt ••.•..•••••••••••••• BtuJlt-OF sq ft 
121. Col"8Cbtd ~ Tempequirw Oiff- •••••••••••••••••••••••. OF-
1'22. aa.. TUC.. Total E:xl)099d Swface-............................ -""ft 
123. E:xtendedSumc. Tul:>es. Tow E:xPQ9d Sumce-•••.•••••.••••.•.• .sq.ft' 

124. eoa Configunrio..: 
125. Tua..., Verticat or Horizont:M.. •••.•••••••••••••••.••••••.•••••.••• 

128.. ~ot Fla.P-'TumaPer Pa. ........ ··-·-· •• -·.--------··-
127; E~TUO.~ •••••••••••••••••••••••••••••••••••• ft 
121t S..TW... Number ••••••.•••••••• ;.. ••••.•••• -· ••• --· •.•••••• 
129. Extllnded ~TU-. Num~ •••••••••••••••••••••••••••.••• 
t:31); . Tl.Iba Sp-.. .. C.nt•no Canw (Sl au Ml Un Wneh .... • • .. •--. - .... U. 
131. TubaC-awtoF~Wl66. ••••••••••• --· ••••••••• ;. ••••• -·.:. i .. 
13%. Tubes: . 
133. Maaria(ASTMS.-:iffcaduwandG~ •••••• ~ .............. : •••• ,v,.,G, 'lzMo _____ -----
13'. Ouaicie 01..nftlll' . . • • • • • • • • • . • • • • • .. • • • • • • • • • • • • • • • • • • • • • irr. 
· 11 WeJj Thic:Knma (Mlnimwnl (A-.ge~ ••••••••••••••••••••• _ ••••. iR 
138. a-wl·TuO.l..ngdt ................................... ft·~ 
137. D-=ri~ ot EXlllnd9d &wt-. 
138. l'tpe ....•..•..••.•••.•• •·• •.• --· ••• -------· •.•.••••••••.• 
131l. Fin or-Stud M~ ••••••••••••••.••••••••••••••••••••••••• 
140. Fin or Stud Mamrial. ••• , •••••••••••• - •••••••• - •••••••.•••••• 
141. Fin or Stud Dlme1lliclnl ••.•••••••••••••••••••.•••••••• - ••.•• in 
142. Fin or Stud D lmensions . • • • • • • • • • • • • • • • • • • • • • • • • • •. • • • • • • • • i~ 
143. Fin·or Stud SQcing •.•••••••••••••••••••••••••••••••••. per in 
1...._ Fin or Stud Spcing •.•••••••••••••••.••••••.• -· ••.••••••• ,per in 
146. Maimwn Fin or Stud T~ .••••••••••.•••.••••••••.•••• OF 
148. Mm&imuat Fin or Stud T~ ••••••.•••••••••••.••••.•••••• °F 

147. ~Ty.-Hadmn: 

148. Localon- ••••••.•••••.••••••••• - • - ••••••• - -· •••.•••••.•••••• 
149. Menufac:auw and· Type-....................................... . 
1so. Nomma RmncJ- .•.•••••••••••.•••••••.••••••••••••••••••••• 
151. W9'ded or Rolled Jo.mtt .......................................... .. 

152. 

153. 

ts.t. 

155. 

154. 

157. 

158. 

159. . .loDNa. _____ . Daosi-.c ~--- Sh..c ..l. Of ..8._ 
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MECHANICAL. DESIGN 
(COIL OAT Al 

~ ..... : ........................................ . 
Mwm IASTM s .,. I ... Gn!Mio ••••••••••••••••••••••••••• 
w.M n.a-or Scnmlule • • • • • • • • • • • • • • • •••• '. ••• - • • • • • • • • • •• 

CrQllllMft: 
Loc:llian Onatnlll !Exmn•I •.•••••••••••••••.••••••••••••••• 
F'!QeM~a (ASTM ~fk:IDon-anli Gtadel .•••••••••••••••••••• 
W8'i. Thlclcnes (Mlnirnurnl IA-.f • • • • • • • • • • • • • • • • • • • • • . • • • ilf 
Fl..,_ Mmria tASTM ~ anli Gtadet ••••••••••••••••.•••. 
Fl8111J9S°aD-anli RalinlJ •••.••••••••••••••••••••••.••••••••.••. 

Termin*a or Mllrifalds:. 
Locaian· ••••••••••••••••• - •••.•••••• - •.••••••••••••••• 

(W9'dedl (Fl-.d) •••••••••• - - •••••••••••••••••••.•• 
...,... Thidln-. IMlninluml tA-.get .•.•...••••.••....••.•••• ;,.. 
Fl .. Maama IASTM Speciflc:adon and Gcamt. . • . • • • • • • • • • • • ••••• 
Fl-. SD and Rn"'f ••...............••..•..•.....•...•••.. 

Tua.~ 
LQCllion IEndl <Tool (BaftDrnl ..•••.••••••.••..•.••••.•••••••.. 
~ IASTM SQ.ciflcalion and Gradel· •.•••.•.••••••.••.••.•.•• 
WeO Thidu·- . . . . . . • • . • • • . • • • • • • • • • •. • • • • • • . • • • . • • • • • • in-
1 ~ •. fyp. and ihldcnem. ................ - • - •••••••••••••• 
~Type-anciMneri8'.. ••••••••••••••••••••••••••••••••• • 

lnw1 Jl1•Tu.taSu~ 
M....-. (AS'N Speciflc:aiolt, and ~ •••••••• - ••••• - •••••••. •· 
Sclm:in!r •••••••••••• -·. -- •••• - ••••••••••••• -- ......... It 
ConlnlJ.,TypeandThic:tu-.... •••••••••••••••••••••••••••••••• 

Tua.~ 
~(To.,I IBaftantl (I~ •••••••••••• ,.. •• --·· ••••• • 
~ (ASTl\of ~ffcldoft and.~ ...... - •• - - ••••••• -- • - •••• 

Coif Tetmina Mowmena and F131aC 
~~ .••••••••••••••••••••••••••••••••••••• in· 
0"9cdan .••.••••••••••••••••.•••••••••••••••••.•••• ~ .•• 
~ Nozzl9- LoC. ••.•.••••••••.•••••••••••••.••••.•. lb 
01~ ••••••••••••••••••••••••••••••••••••••••••••• 
P1~Lald ~ ~ Hesmr ••••••••••••••••••••••••••.•••• 
~~ arac1wts Requi1:9d. • • • • • • • • • • • • • • • • • • • • • • • • .. ••• 

~~~~~~~~~~~~~~~~~--~~-~~--~~--.--~-~~~-

210. JaO No.----- Oam SlMft o_s ____ Sheft ..Lot ~ 



. .-. 

211. 
212. 
213. 
214. 
215. 
218. 

217. 
21a 
219. 
:r..tU. 
:z:n. 
222. 

'257. 

258. 

s. 

Settings: 
. Floor. 

MECHANICAL DESIGN 
CONSTRUCTION OAT A 

Retncmrv: Thicknesa ____ Hat F-Temp: Calallated ______ 0._E Desic.!n _______ of:;;. Cansouaion ________________________ _ 

CainlJ: Thic:lc1*S ______ Mabtri* _____________ Tempeniure ____ o_e_ 

l:Jcoawd Venic::U Walle 
Refract'CHV: ThicllND Hat Face Tamp: Calallamd _____ 0 .... E_Desiqn ______ _,oe._ 

Consaucrion-----------------------------
A....._ Type aftd M....- -----------------'---·~---'II-_! ............... ·-·-~~····· 
Method of AttactlimJAnd1or. to Casin9--------------------------
~ ThicX~ Mmn•-~-----------TemP9t'ature _____ o;.i;F;... 

Shielded Vertie* Welle 
Retncmrv: ThicXMa H«tt F-Temp: ~i.utd _____ 0_.f_,Oesjgn ______ ...;o;..;;c:;.. . 

Conlauaio"-----------------------------Andtcw Tvi>e and MMMia 
Medlod of Attxhfnc) Ancnor to C.isin9-------------------------
<:anci: Th~ M~-------------T,ampenaJre _____ o~F-

ThiclowM..__ ___ _.Hot F-Tamp: Calculnid ______ 0 ... e_c.esicJn Of 

CanlaucDon: ------..:..-. 

Andlar Type and Metri• 

Medlod of AttxnincJ Anchor to ~11CJ--------------------------Caing: ThH:Xness Maaria _____________ r.~-----o~e;.. 
eon-tion S'idewalls: 

Refncrary: Thidatftl Hat Fae.Temp: ~-----0...:F_D.esilJR·-------o.:.F_ 

Conltruc:llon---------------------------
Andtcw Type and Mamrt•-----------------------------­
Medlod of AttacftingAncnorw ~--------------------------CMlllC): Thlc:KND M~. _____________ Temµerarunt _____ 0..:,E_ 

Brwc:fting: 
Refnic:IOrv: 

Thicicnea_Hot Faat TernQ: CalcWnad _____ 0_,E_,Oesign _______ o.:.F_ 

ConllnlcDan·-------------------------
AncnorType and M.twt•-----------------------------­
Medlod of Attaching Andtarto ~--------------------------~ng: Thidcl"lftl Msmriat _____________ Temper.ma,. _____ 0_.f_ 

Brfdqewail: Thickness. ____ _..Heiqt!T ___ Mamriai _____________________ __ 

NOtllS:--------------------------------------

2eo. Joa No. ____ _ 
C...si-& DS-----



291. 
282. 
283. 
26'. 
285. 

'171. 
V'2. 
273. 
274. 
vs. 

v 
277. 
vs. 
V9. 
280. 
281. 

289. 

Flu. G.a Oucr. 
RetrKtary: Thidcnesa 
Ancnor Type and Mamriaj 
Medtod of Attaching Ancnor to Cilin9 
~ Thidcnesa 

~n Ait Ouc:t: 
Wning: Thicltness 
Andlor Type and Materim 
Metnod of Attaching Ancnor tc Casing 
~ Thid<nea 

Hader Sox111: 
Locmon 
Refractory: Thidcness 
Anchor Type and M~iai 
CaaifllJ ¥Iii Door. Thic:Mea 

Plenum Chamber. 
Location 
Wninir- Thidcness 
Anchs Type and MatitrW 
M..mod of Attaching Anchorta·Callnq 
c..ing:' Thicknllla 

Stmc: 
l.QC:ldow 

Uninl): ThickN9 
~otUrriniJ 
Anci'lor Type and Maawi• 
M..nod at Attaching Anchor to c..ri11 
Pt:1111: Th~ 
Ouaim Mtn:a 01.naw 

290. o~ 

MECHANICAl. DESIGN 
CONSTI1UCT10N DATA 

M....- Hat Fx. remp. Oesign 

M11t1tria6 TemperatUR 

M~ 

M80lria6 Tempenm,ue · 

Coon. Bolted-Hinged 
Mamrla6 

Mamri¥. 

MaatriaJ 

MaeriM 

Ulllbmr 
Maatrfa 

M:rmrUU Corrosion' Allow. 
Staca: l.an9th ft HeiiJht Above Gna. 

OE 

oc: 

Of 

291. Locaton ___________________________________ ~ 

292. MatltriW: Blade Shatt-----------------------29:1. MW'ClpleorSinqle Laat _______________________________ _ 

294. o ..... i!J&lan at ""1Yiaion tor 0'*1Ri9n F~m Grad•----!!l!!!!!!! ........... ..,...---------------
295. 

298. _N_cnes--------------------------------------------m. 

-m. 

308. Joa No. _____ Oaa SM« os _____ Sh..c ~ 01 _8__. 



MECHANICAL DESIGN 
CONSTRUCTION DAT A 

31 P!monnc 

311. TypeofFlocring --------------------------------
312. Radi.nt s.cfton, Wlddt and Loc3tion -------------------------
313. 

314. Co-non s.cdon, Width and t..oc::aion -------------------------
315. 
318 

317. Stain. Width and Locrtion-----------------------------
318 Udders. Loc:nion -----------
319 
320 Coon: 

321 Radi.nt, Accms. Stu and Locmon--------------------------­

329. 
330. 
331. 

m. 
333. 
334. 
335. 

ConwdloniStai:K, Accam. Size and Loc:nion------------------------
O~n. Size and Locnion 

Tut. Rlln!O'nl, S"'aa and Locmon--------------------------­
EJlplo9ion. Size and Loc:nian -----------------------------

lnmument Cannections:. 
Craft 
Tempen1Ur9 
F!u.G•~ 
Smou-ing Sre.n 
0,.... 

Number. 

l'aindngandGai-izln9R~------------------------

Awrillalv Equipnenr. 
BUFMR: 

M-'a:lurw andivs»- ----------------Quantity ---------
OesirJn and Sia · Location and Oriermlliort -----------------
H&Sl R-'-mm Btw'h Per 8utNr ac Oesign Excllls Air and Draft: 
Minimum NonNt Maximum------------------

Design Draft Loss.Across Buman. in H2'J -------------------------
BUI'*' l'ffac 
HesR.._(~I. m8tuilt MM------------------

Typeof lgnitlcH9 _-:-:~~~--~~~~--------------------­ScMci-' Requinm.ms.(~ame D.aiction Oewicml Eu;.---------------------

Sogm!owers 
Num*· •••••••••••••••••• ~. 
Type •••••••••••••••••••• • .•• 
Speaing and Ar'11n1}11Nnt 

(DrawtnlJ Re(&tenea) ••••.••••••• 
Oriet1rar1un .•.••••••.••••••••• 
8fawin9 Medium •• : .••••••••••• 

354. Blowing Medium Canditions ..•.•..• 
355. Mlt&fials of Consuuc:tiotr ••.••...• 
356. Type Driwr .•.... : .•••••••••• 
31il. ComrotSv~ Tys-•..•••••••• _ 

358. 

359. 

'l60. 

381. 

382. 

383. Joo No.------ DaiaShe&tO ... s _____ ~hett _]_ Ot .1 



MECHANICAi. OESIGl'l 
CONSTRUCTION OAT A 

3&'-1 P3inftlrs Trott.., afld Rail lndudld ---------------------------
E:icmm of TW.Handtlng Fxi11ti9 ----------------------------

31Il. 
388.1 ~ Numaw and l.OCldon 

388. TheimG11wed1. NumOw and~----------------------------
388. 

370. AirH..._ 

371.I Cll('f •••••••••••••••••••••••••••• ~atulh 
QUllTdty • • • • • • • • • • • • • • • . • • • • • • • • • • • • lb/It . 

enm.11119' ............................... . 
Leaving • • • • • • • • • • • • • • • • • • • • • • • • • • • : : : 

TentOW8CU ............................. OF 
Ent1rin9. • • • • • • • • • • • • • • • • • • • • • • • • • • • • Of: 

Uwt"9, " ••••• ~ ••..•••• :::: :: : ~~::: ... 
~ Oroo. · • · · • • • • • -· •• • JnH2'J 

AllowatHe · • • • • • • • • -· - • •" • • .• • .• • ·JaM-n ____ ,,, ...... ·~ Ca'a·'"w1 •.•.• .... • •••• -

Alrstdr 
Conditions 

Flu.G­
H..ang Fluid Side 

Conlitdona 

WsmrW..nFac:illtl99 ______________________ ..;.... ______________ ~--

MdlriWsotCoMauc:Dan--------------------....;.-----------------
CaldA~BypmeO,eaw:alJCrilp~dG~~'--------------------------------------

31l7. Fane 

388.1 Qu.rnttv • • • • • • • • • • • • • • • • • • • • • • • . • • • lb/It 
:388. T~ •••••••••••..••••••••••••• oF 
390. Stade PreS1ureo • • • • • • • • • • • • • • • • • • • • • • • • i~ 
::111" A,_. . . . · · ... - .•...••••••••• r ,. ! •.••• 

Bt-IP .. ~ 1 , '!' ! • • • •• • • • • • • • • • • r • • , ~ ! • • • • • • 

Type. • ...... - • ;. I '!' ! - ... - •• - ............. ~ ,. ~ • 

394j Ar1& l\jlf""'1C , , • , • • • • • • • • • • • • • • • • • • • • • • • 

395 o~~ ......••.••.•....•....... 

:me.I om.:.~ 
397. Elldric Momr 

lnal.a HP ••••••••• ··- ••••••••••••.•• 
Vatt81)9 •••••• • •• •. • • • • • •• • • ••••••••• 
RPl\t ••••••••••••••••••••••••••••••• 

TurOine 
lnsrali.d HP .••••••••••.•••••••••••••••• 

403. Nonnat HP. . • . . . • • • • • • • • • • • • • • . • • • . . . • . 
404. Wnrw Ram:. •.•••••••••••••••••••• lb/BHP 
405. Stemn Candltlon ............•......•... • ..•. 
406. lnl.C ••••••••.•••• • •• • • • • • • • • • • · • • • • 

, 4'11. Ouatt ...•....•.•..••....•.•.•...•.. 

F. 0.. I. 0.. 

4Q8~ 0am"8FAcruam~ ---------------------------------------"'.""9-----------4()9.J Type-Siz. __________________________________________________________ _ 

410. Job No.-----
oar.a 511.c o ... s _____ _ Shett .L of _8__ 



4.5 Data Sheets for Pumps and Drivers 

12-DS-G-09: Selexol Solvent Make-up Pump (12G-009) 

12-DS-G-11: Flash Gas K. 0. Pump (12G-111, 211, 311) 

12-DS-G-13: Cold Condensate Pump (12G-113 A, B, 213 A, B, 313 A, B) 

12-DS-G-31: Selexol Sump Pump (12G-031) 

12-DS-G-37: Gasifier Quench Water Pump (12G-037 A, B) 

12-DS-G-45: Condensate Pump (12G-145 A, B, 245 A, B, 345 A, B} 

12-DS-G-47: 50 psig Condensate Pump (12G-047 A, B) 

4-53 
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CENTRIFUGAL PUMP DATA SHEET 

APPUCABLE TO: PROPOSALS 0 PURC!iASE 8 AS BUil T Q 
NOTE: Q INDICATES INFORMATION TO BE COMpt£TED BY PURCHASER; 

0 BY MANUFACTURER 

FOR Bll.f!C.t<ZNBrDG=E PBOIGC.r 
UNIT Pf8AJ T 12 
NO. PUMPS Raro_J_No. MOTORS REa·o_L_inM NO. ____ _ 

NO. TURBINES REQ'D __ _lTEM NO. ___ _ 

JOB NO. 11-2?? ITEM NO 12 G - Q Q 9 
PURCHASE ORDER NO. ___________ _ 

REQUISITION NO. ____________ _ 

INQUIRY NO·--------------
OATE ______ REVISION ______ _ 

SITE BRE.C;<J;N RID6E ¢VNT >' . ;.:.. ")I 

SERVICE SE,1-E.XOt, 5QLV£'NT MllkE ue PUMf 

PROVIDED BY VEN l>.::iA. MTO BY VEt\)Mfl. 
PROVIDED BY MTO av ________ _ 

PUMP MFR ____________ SIZE ANO TYPE _______ STAGES ___ SERIAL N--------

OPERATING CONDITIONS. EACH PUMP PERFORMANCE 

UQIJIO " /1 ~ ~,..., -·,,., / U.S. GPM at PT. NOR. 10 0 RATED t CZl:2 PROPOSAL CURVE NO. -
OISC!i. PRESS.. PSIG z::- RPM I e-.oo NPSHR (WATER) 

PT. F. NOR ;;;;,g MAX. suer. PRESS.. PSIG MAX. RA TEO -z. 6 --- EFF. ' S::Q BHP RAmJ ! fl:~ 
SP. GR at PT l·Q~I _ 11Ff. PRESS. PSI ...,, & MAX. BHP RA TEO IMP 

YAP. PRESS. 11 PT. PSl~':f, Jiff. HEAD. FT I~. 7 MAX. HEAD RA ml IMP 
VIS.. 11 PT. Sm ___ Cl' • .1.~PSHA. FT "3~.r,. MIN. CONTINUOUS GPM 

CORR/EROS. CAUsm BY HTO. HP • 4--6.- ROTATION (Vl!'W!ll FllOM CPLO Elflll 

CONSTRUCTION SHOP TESTS 

Names· SIZE RATING FACING LOCATION ~NON-WIT. PERI'. 0 WIT. PEllF. 

SUCT101t ~NON-WIT. HYDRO Own: IMIRO 

OISCIARGE 
0NPSH REQ'D. QWIT. NPSlf 

CASE·MOUllT: 0 CSfnRUNE OFOOT 0 BRACKET 0 VERT. (TYPE! 
QSHOPINSPECT!ON 

-SPU'r. OAXIAl 0RAO; TYPE VOLUTE OSGL OOBl OOIFfUSER 
QDISMANT. l.IN5'. AFTER TtST 

-l'!IESS: OMA&. AUOW. PSIG 'F; 0 HYDRO TEST PSIG 
QOTHER 

~· OVBIT' 0 DRAIN· OGAGE 

IMP&illtDIA:. ORATED OMAX. OTYPE: MATERIALS 

lllllUSI'; Caawla 8R11$ Cl1YBllUJl8. CWU& AG. DWl/CIJIC Alf CASE/TRlllt C1ASSQ .S-l 
--.rm: OWIM . ClTIRISr. ~/Vxw Gre:e:t. I J::Alt:l" Uao.\ , 

um· OllmlllL ClROGlt ClllllMm CRJllia ~o 
~ a .... OlllJDB 

IRvalllll' llTll 111': ft PUWllFlt ODRMRMfll 0 PIJRCHASEJt 

PM:lla OMflt•TYPE CSIZf/Ml °' RINIS JIASBltA TE: c 
Mmt.SEAL: CMm&MODB U, a.ASS. CODE VERTICAL PUMPS 

CWRCODE PIT Olt SUMP DEl'TM() 

AUXILIARV PIPING Mlft SUBMEll6EllCE RBJ'tl. Cl 

Q C.W. PlP'E PUN QCU; QS.S.; QTUBING; QPJPE COLUMN PIPE: o R.ANGm OTHREADEIJ 

0TUTAlCOOU"6WATBI RB111. GPM 0 SIGHT F.I. REao UNESHAFT: 0 DPBt. 0 ENCLDSm 

O'ACIOllS COOUN6 INJe:TIOJa REQ1): OTUTALGl'lt OPSIC BRGS: OBOWL_ CUlli SHAFT __ 

()SW. FllJSlt PIPE PU# Oc.s. Qs..s.. QTUBIN& Ql'IP'! Blllt LUBE OWATBI ODl1. CGllWE 

QEXTEllMl SW. FtUSlt RUIO O&N OPSIG._ ROAT &ROD Qc.s. Os..s. 0 Biil 0 NGIE 

QAUXllWIT SEAL PWt 0 C.S. ()S.S. 0 TUBING 0 PfllC ROATSWITOIC 

0 AUlt SW. DUEllC>t RUID 
PIJWTHllUST. LB CUP' __ CDOWlf: __ 

MOTOR DRIVE" 
TU"SINE DRIVER 

HfP I ? RN ___ f. SQ.O_FRA"""" /4..t;T' votTS/PMASE/CYCLES.$t:..·""'J 21 ~ l"J" 

MAt. BEARll!65 ~It L.1- UJllf 6 /?MS€. 
TYPE bl~O. !21U ~ INSUI ~ a RILL LOAD AW!" -z. ~ 
BC "a.EL rBwRISE. c LOCXED ROTOR AMPS Al'l'flOX. WT. PUMP ~we 
QVHS QVSS VERT. THRUST CAI':. L8. SERVICE FACTOR MOTOR 50$ TURBINE 

AJll STAllOAllO 810 60VER11S UNI.ES$ OTHEllWISE 

J06 NO. DRAWING NO. REV. 

II! 14-ZZZ.. t2~D.S-C,-o'1 0 
0 1ow~lec l~~eP i=OR PFIA-St: ZE R (') -~ ~"'II ow, \!Mil 

I OF I NO. DATE $HEET 
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CENTRIFUGAL PUMP DATA SHEET 

AIPUWLE TO: PROPOSALS 0 P\JRCHASE 0 AS BUil T 0 
NOTE: 0 INDICATES INFORM.\ TION TO BE COMPlET£D BY PURCHASER: 

C BY MANUFACTURER 

12~-31/ 
/Z.6-Zll 

J08 llO. Id. Z 2 Z. ITEM NO. I Z C7- - /~ 

PURQIASE ORDER NO.-----------­

REQUISITION NO·-------------
INOUIRY NO.·---------------
OATt RMSIQM, _______ _ 

Riii 88t;t;1CrNRIDGE pgoxe;c:;,T Silt 8B6Ct<.kNB:::.D&== 'J'.>UN..,..Y. < Y 

UNIT Pi.ANT 12. SE11V1U£L~~S_. __ 1~-- .. ~t."'f' __ .. _ 

NG. PUMPS REQ'D_.3_No. MOTORS AEDil2-_ITEM NO·-·--·-·- JlllOVIDED BY Y "''.rVOQ8 MTD BY VEA / M8 

NO. TURBINES REQ'D TEM NO. l"llOVIOID H MTO BY----------
PUW Mflt SIZE ANO TYn STAGES SEJllAL NO. ______ _ 

OPERATING CONDITIONS. EACH PUMP PEAFORMANCI! 

UQUID '"' B. r.c. s. U.S. GPM 11 PT, NOR. ia RATED la. PROPOSAL CURVE NO. 

DISCH. PRESS.. PSIG e:...5. 3 RPM 3loo0 HPSllRIWATERI 

l'T. F. NQR.~_MAX. SUCT. PRESS.. PSIG MAX. __ •... --RlTED_ . . f 8. 2 EFF . • 30 BHP RlTED I • I 
SP. GR. 11 PT O.'j,'f.5" OlfF. PRESS. PSI .4-7 MAX. BHP RA TED IMI' 

YAP. PRESS. 11 ,.T, PSll .2£ DIFF HE.AO. FT It') q MAX. HEAD RATED IMI' 

VIS. 11 PT. Ss•-- _Cl'~ NPSHA,.FT 10.+ MIN. CONTINUOUS GPM 

COlllt/EROS. CAUSED l)Y HYO. H,. o. ~3 ROTATION !VIEWED FROM Cl'LG ENO! 

CONSTRUCTION SHOP TESTS 

llDnus SIZE RATIN& FACIN& LOCATION <ilNON-WtT. PERF. OWIT. "°'· 
SUCTION @NON-WIT. HYORO O'MT. HYDllll 

DISOIARGE 
CNPSH REQ'D. Q'MT. llPSll 

CASE-MOUNT: C CENTERLINE Q FOOT Q BRACKET Q VERT. (TYPEl 
CSHOP' INS,.ECTION 

SPUT: CJ AXlll CJ RAO: TYPE VOLUTE CJSGL C DBL C DIFFUSER 
QOISMANT. l INSP. AFTER TEST 

PllESS: C MAX. ALLOW. PSIG 'F; Q HYORD TUT PSIG 
QOTHEll 

CQNNECT: C VENT CJ DRAIN C GAGE 

IMPEWR DJA.; CRATED ~· -·- OMAX. cnn: MATERIALS 

llGUft CIJUWIBUlllS CDVEJlltllM c WfAll II& DW&/Q.RIC Al1 CASE/TRIMQ "SO ~-£(.~-, 

aAW-nP£ cum• CTltlUST' 
Lila C-a&. CR.Olla· ClllL..U CRIN&a CPllESSllll C 
~c .. ClMOD& 

.ufHlllMTDlt, )jf PUMl'MFR OOlllVERMFll 0PURCHAS9 

PACllJl6: CJ MHI l Tlff CJ SIZ!/NO. OF RINGS WEPUTE:C 

MECH. SW; 0 MFll l MOOR Al'! CUSS. COOE VERTICAL PUMP• 

ClMFACililE PIT OA SUMI' OEPlltQ 

AUXILIAA'I' PIPING Miil SUBMERGENCE REQ'D.C 

0 C. W. PIH PlAN 0 CU; 0 S.S.; 0 TUBING: 0 PIPE 
COlUMN PIP(; C FUN&ED CTlllllGm 

CTOTALCOOUN&WlTEA REQ'O. GPM 0 SIGHT F.l REQ'U 
UNI SMlff: CJ Ol'EJt CJ EJIClOSID 

Cf'ACXIN& CODUll& llUECT10N AEQ'O: Cl TOTAL Gl'M CJ PSIG 
Bll&S: CllOWl __ CLINE SHlfT __ 

OSE.&L RUSH PIP! PIH Oc.s. Os.s. oru11NG OP1'5 
811&. LUIE CWATElt COil QOllUSl 

····-- ·------

0ElITTJINll SW FLUSH FLUID CJGPM C~G--
FlOAT &ROD QC.S. QU QllllZ 0.,_ 

Ol&IXllWIY SUL PUii 0 c.s. 0 S.S. 0 TUBING 0 PIM 
FlOAT SWITCI C 

0 Ml1 SEAi. OUENCJt R.UID: 
l'UMI' TIIAUST. LB CJ UJO COD'Mt 

~ l'URlllNI OIUV!A 
MOTOR DAIVElt 

HI" I '(l.t: R"' lpOO FRAME 14 3 T VOUS/l'th\SE/C'ttlES ~ /~/'l I ~I,,."" 

llflt SWING$ ~A1-..l- LUii C-ZZ~8.5~ 
I 

rm: N,EiMB DES f. JNSUl 'l.. ?I AIU. LQAll AMPS ""2. ' ~ 
EiC TEEC TEMP RISE. C LOCXED ROTOlt lWS APl'IMlll WT. PUMP l BlSt 

OVMS QYSS VOIT. THRUST CAP .. LI. SEllVICl FACTOR MOTOlt 4' 5° ..:%" TUAllNE 

Alf STAllCWIO 810 GOV£RNS Ull&.ESS OTHERWISE NOTED.-----------------------------

JOii NO. I DRAWING NO. I REV. 

~ ' 
. . I 0 Lo1JdJ l<c;U~!J !='ell. p l+.lf 5 ~ - z t:.R t1JiAl~.J;J;,,f;;._I J'f'Z.ZZ.j/2:-05-G-ll I O 

NO. I DATE I I I I I I SHEET QF_l...._ __ 



CENTRIFUGAL PUMP DATA SHEET 
APPUCABlE TO: PROPOSALS 0 PURCHASE 0 AS BUILT 0 

JOBN0.14-Z"ZZ... ITEMNO. J2G-{(3,t:1L8 
PURCHASE ORDER ND. I Z G,., •t./"i A j fl; 

REQUISITION ND. It.. Ce -11 '!. pl f 9 
NOTE: 0 INDICATES INFOAMATIDlll TO BE COMPLETED BY PURCHASER: 

0 BY MANUFACTURER 
INQUIRY NO·--------------
OAT ______ REVISION ______ _ 

FDA Bg~c.i<rNBil>Ge_ PBo.ItrcT 
UNIT eµwr I z. 

SITE BB,EC..t<+:AJR.Tf>G g cou11JTY. er. Y 

SERVICE COL 4 <;(;J!JOEt!J'iHTE' PUH f 
NO. PUMPS AerD---2.._No. MOTORS AEQ'D--6._tTEM-NO. ____ _ PROVIDED BY Yt;NDO,ll, MTO BY__.11._.E._.AJ"'""'p ... o_,_fl,.;:_ ___ _ 

NO. TURBINES AEQ'D __ __.TEM NQ.____ PROVIDED BY MTD BY ________ _ 

PUW MFA u 4.J lqy . SIZEAND TYPf 4 "lf G. ")(J 0 r~ µ lls STAGES SERIAL NO. ______ _ 

OPERATING CONDITIONS, EACH PUMP PERFORMANCE 

U.S. GPM 11 PT. NOi=Z ? 3 RATED_.2.~R~O~----i PROPOSAL CURVE NO. 7t,, f"'J 3 /- 2.. 
----------DISClt.PRESS..PS1F-·~27.'S° jRPM 1150 NPSHRIWATERI 8 
PT,F.NDR. 100 MAX. ___ sucr.PRESS..PSf/MAX. RAT~ SB'Z·~ 1EFF. 70 BHPRATED 8.Bs: 

/'I q q DIR' PRESS.. PSI ~ -§ B· I MAX BHP RA TED IMP I s-: 4-SP 61l 11 PT . r 

VU. PRESS. 1t PT. PSIA Olff. HEAD. FT_~ ~ MAX. HEAD RATED IMP' 

VIS. 1tl'T". S• _cP __ NPSffA. FT~ __ R'.!?fl'o'• ~ 'IS MIN. CONTINUOUS GPM 

CDRll/moL CAU£till, OY ltTO. Hf' .,E_ . _(i:. .. 1- ~OTATION M!W@!) f~(JNI Cnll ~Nill 

CONSTRUCTION SHOP TESTS 

NOZZLES SIZE RATING FAClll6 LOCATION CNON-WIT. PERF. QWIT. PERF. 

SUCTIOlt 'II ~~ ... ~F fEo-)0 0NON-WlT. HYDRO QWIT. HYORO 

OISCllAR6E 4 ,, ~,. 1? F ~~ 
0NPSH REQ"O. QWIT. NPS!t 

~: 0 CENTERLINE 0 RIOT 0 BRACKET 0 VEJIT. ITY1"£1 
.~SHOP INSPECTION 

-SPUT~ D AX1At DRAO: Tm VOlUT£ OS&l bllllt OlllffUSEll 
QOISMANT. tr. INSP. AFTER TEST 

.l'llfD OMAX.AUOW. PSIG .P. 0 HYmlll TESr PSIG 
COTHER 

~ a YS1J. a a.. Olill6i 

llllftllSl ~ DRATm DMU DTYP£: 
MATERIALS 

--= CllTW&lt 1111&5 CllMllUS awua 111. DIMl/ClJllC Al't c.t.Sl/TIIM N .L~ c.-~/ .s-~ 

~llfe avow CT'lmlSJ'. 
ua a-ca OROl!lt" aia ... ~ ~ n-

ClllllUa ..,,_ -ru ._ _ awwa 

IWFllnlR,.~PU-- ODllMIMFlt OPUllCHASSI 

,_ CIR•TYl'f CSIZlr'• Clf IU&S BASEPlATE: 0 ..... a ..... ..,. l ~llAiJE. s g l •c:uaaw BS\FL VERTICAL PUMPS 

CllfltCO!IJf PIT OR SUMP OEl'Tll() 

AUXILIARY PIPfNG MIN. SUBMERGENCE RE1111. 0 

0 c.w. """ PWt oeu: 0 S.S.; QTUBJN&; 0 PIP! 
COLUMN PIPE: 0 FlAN6ED DTllREAOED 

OTUrM. CDOU•WATBI ABJ'D. 6PM 0 SIGlfl' f.l Rem UNE SHAFT: DOPE!I DEHCl.OSED 

()W:mamau.1"'8:110a Rent: OTUTALGN OPSI"' 
BR6S: DllOWl_ DUNE SHAFT __ 

~ RUSltP!Pf~ \2, !2ks. Os.s. Om1111• la""' Sil:l:b8Q 1111& LUBf DWlmt ODIL OGREASE 

OEXTEMll SEAi. FlllSlt R.IJlll OGN CPSl6- R.OAT&RtlO QC..S. Os.s. OBRZ ONnE 

OAUllll.IAll't 39l Pl• o c.s. a s.s. o Tll8l9 o Pflll1 A.OAT swntlt 0 

QAUJt. SEA&. QllBICltFLUlll 
PUIWTHAUST. LS DUP __ ODOWll __ 

MOTOR DRIVER 
TURBINE DRIVER 

~ J s.. ~ RPllt ,....., a<::' FRAM" VOLTS/PMSE/cn:lfS~-:, ±a 
MfR llWllN6S LU at 

TYl'f JNSlJI Rill UW1 AW1S 

Elll 1"E.B: TEwll~C eD· Lotxm ROTUR AMPS Al'Pfl(!X. WT. PUMP tr. BASF I ooe 
QVHS QVSS VERT. TlfllUST CAP .• L& SBMa FACTilll' t. a ~R 2.s0 TURlllNE_ 

JOB NO. DRAWING NO. REV. 

ti 1+zzz 12-:-Jb•w..,a-1J 0 
0 ''f~~ '"re..<:. ~~- c-o -::·PHA.SE 2'...£.A/J lo.... ...Jj i-.. 

I I NO. DATE SHEET OF 



;:; ... 

CENTRIFUGAL PUMP DATA SHEET 
Alf't.IWU TO: PllOPOSAlS 0 PURCMASE 0 AS BUllT 0 
llOTI: 0 INQlt.aTES IUFOlUMTIOJI TO BE COMPl.ETED BY PURCHASER: 

C BY M.UllJFACTUREll 

JC:S HO. I 'I 7.. 7. 2- ITEM llO. I 2. - G- 0 3 I 

?\JRCllASl OROER NO.-----------­

REOUISITIOlll NO.-------------INQUIAY llCL _____________ ~ 

DAn ______ R!VISIOlt. ______ _ 

FOii dJ?E9'1NR1D GC SITE _ _.(J .... ~ .. E .... < .... l{.J .... N.._..ll...,.U.,_x;E~ ... K. .. Y ....... ----------
UNIT (LA-WT I'?.. SERVICE SELEXO&.. Su. ..., p f>1-t 111'\ p 
11G. PUMPS 1tEQ'D_l_No. MOTORS REll'l>---LJTEM NG. I "2. -&- 0 ~ I rtlOYIOED 1Y MTD 1Y---------

NQ.. TUlllUIU Rlll'D TEM Nil l'llOYIDm IT MTD llY---------
PUMP MFW 4J· c2Y '- Q ~ SIZUMO Tm f%:_..r ~ •13 · · STAGES SERIAL NO. ______ _ 

OPERATING CONDITIONS, EACH PUMP P£RFORMANCI 

UQUID $~LE~o,_ U.S. GPM n PT. NOR. ~QQ RATED PROPOSll CURYt HO. 
DISQI.. l'!IESS.. PSIG .z1.1.J RN 18eo .NPSMAIWATERI 

l'T,F.NOll. 80 MAX. SUCT. PRESS.. PSI& MAX. Q RATED EFF. S 4..,~ 8H" RATED l,O.L 
SP. Gii.at PT. l ~oo 1 Olff. PRESS.. PSI ~ '1.· ia MAX. 8HP RATED IW 

VAi. PRESS. • l'T, PSIA DIFF. HWI. FT I rJ"I MAX. HUO Ill no lllW 

VIS. tt l'f. S•-- _r;p _{a,_HPSffA.,FT ~t. ~~;O MIN. CONTINUOUS GPM 

COllll/EROS. t.aUSED BY HYO. HI' 3,3 ROT A TION IVIEWED FROM a'l.G EJllOI 

CONSTRUCTION 3HOP TESTS 

NomES SIZE RATIN6 FACING LOCATIOlf ~NON·WIT. PEJIF. QWIT. PGI. 
- ~WIT.HYOllO QWIT. Nvomt sucno• . -

UWSlf REC'D. QWIT ... 
DISCHARGE 

CASI-MOUNT: ~TEIWNE C FOOT C BIW:X~~ERT. ITYPEI c; ' ~ /J - INSHCTIOM 

SPlrn 1AXW. OIWt TYP!YOWTt cs OOllL ODIFFUSEll 
QolSMAMf. l INSP. AFTtll TEST 

l'tlESS:. CMAx. AWJw. PSIS •F: C HYORO TEST PSIS 
QoTHm 

CODfCT: C VBIT C DJWa_ CGA& 

llilftUEll DIA.; CRATm CMAX. QTYPl: 
MATERIALS 

MOUNT: 'C BETWIBf llll6S ?fJftftJ• C WWl RG. OIAM./CUINC. All WE/TRIM CU$SQ 

llfMllllS.T'M: Clt•llM CTHllUST 

I.UR Cllll&IR. CRoaa COrlMm ~- CPMSSUllt CI ~l{*rZ. 5~ 

COUftl• c ... - CMGDK -· 

llllVBrHMfMTDft, OPU-:Wlt QORIVEllMRS OPUllC>WEll 

JIM:llmR C .... T\'Pf • . CSIZE/NO. OF RINGS WEPlATE:C 

MIDl~ Cllflt•MCIGP N1t CLASS. CODE VERTICAL PYMP• 

CMFllCGD" PIT 011 SUM" DEPTH() jr l/7 ., 

AUXIUAlllY PIPING Ml• SUIMUGEMCE REG'D.C 

Oc.w.muu• 0 CU: 0 S.S.; 0 TU81Jl6: OP11'! 
CDlUMlt PIH: c R.AN8SI CTilllADID 

CTUTAL CDOUNIWATallEll'll GN 0 SIGHT F.l Illa" UJllSHUT: c 01'9 c £NClOSID 

0~CDGUN81MiECT1QlaRSrit CTUTM.GN CPSlll PU: CllO'M- CUMlSKAIT __ 

OSUl flUSll mt PUii: Cc.s. os.s. OTUlllN& 0111- 811&. lUH CWATDt C_Oll. ClllUSI 

OEITDlllAl SUL RUSlt R.Ulft C&N C~ll--
ROAT l llOD Q C.S. Ou O•O-

0AlllllWIY SUL PWt 0 c.s. 0 S.S. 0 TUlllMl OPI-
Fl.OAT SWITat C 

Q MIX. SUI. QUSClt R.UI~ 
PUMl'THRUST. LI CUI"' __ CllOWlt--

TURBINE OflllVElt 
MOTOR DRIVER 

~I"> RN, t8'z? flWff YOlTl/PMASE/C'ttlES U.t.il I.) I t.Q 

Mflt SURINA LU•" 
TYi'! • lllSU' Rill LIWI AMI'S 
BC~;::;::_ T9IP lltSf. ,. LDCXm ROTOll ~ lPPWOX. WT. PUMI' l ws 
QVHS QVSS VOIT. THllUST C.UO. I.& SEIMCl FACTOlt- MOTOll TURlllllE 

Al'f STAlllWIO 810 GIJVEMS UJIUSS OTHERWISE NO'Tt1L----------------------------

JO& NO. DRAWING NO. REV. 
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JOB NO. /4-ZZZ. ITEM ND. I Z"<T -<J3"7'!1-ltS 
CENTRIFUGAL PUMP DATA SHEET 

APPLICABLE TO: PROPOSALS 0 PURCHASE Q AS BUil T 0 
PURCHASE ORDER NO. ___________ _ 

NOTE: 0 INDICATES INFORMATION TO BE CDMPt.ETEO BY PIJRtliASER: 
Ra!UISIT10N ND.------------­

INQUIRT HD---------------
Cl BY MANUFACTURER CIATE ______ REVISION ______ _ 

FOR B8fECJ<rlV8..TpGE PBaJEcT SITE BBEC.!tfINB.I.AfE COUA)TY IS?' 

UNIT PMM.iT 12 SERVICE ¢1MrFIE/l. aut:NcJI '41.qU8 ~("fp 
NG. PUMPS REQ"O~,,J. MOTORS REQ11~1TEM NO. PROVtom BT VEA IM& MTO BT v FAJ1¥ZR 

~ TUR1111&ES REQ"O TEM NO. PllOVIOB> Br MTO BT ________ _ 

PUWWR B'/&Obl JAC.l<5ct.J s1ZEANOTYPE 8x10 x1Sijp$.H\srAGes sEJ11A&.rm._ _____ _ 

OPERATING CONDITIONS. EACH PUMP PERFORMANCE 

UQUIO/laf so1.1lt coiVPEN#¥n°e 1!.S. 6l'M It PT. NOR. :Z,Q76 RATED :z.soa PROPOSAL CURVE NO . .a..4 3 7 - 2-
DISCH. P!IESS. PSJG 7"" RPM 3 S' 7 0 Nl'Sltll (WATER! l (Q 

PT, F. NOR 3Z..5 MAX. ___ suer. PRESS.. PSl1i MAX. RATED £?~ EfF. z~ BHP RATED 3d:Z 
SP. GR 11 PT Q_.q Olfl'. PRESS. PSI zoz. MAX. BHP RA TEO IMP'. 

YAP. PRESS. It PT. PSIA .57..S- Dlff. HOO. FT 
""' Q 

MAX. HEAD RA TEO Ir.tr 

VIS. It PT. Saa__ _CP __ NPSHA, FT - ~~ Miil CONTINUOUS ON 

CORR/EROS. CAUSED BT HYl1. ti!' 2'9f\ • 3... ROTATION IVl~O FROM CPl.G ENO) 

CONSTRUCTION SHOP TESTS 

NDmES SIZE RATING FACING LDCATIOl't QND16-WIT. l'ERF. owrr. PERF. 

SIJCTION KJ.._wn'. HTOAa· owrr. H'tUMJ 

DISCllAllSE 
ONPSH REQ'O. owrr. NPSlt> 
. , 

CASE-MOUNT: Cl CEHTERUNf' Cl FOOT Cl llllACXET 0 VERT. I TYPE) 
...,.SHOP INSPECTION 

·SPUT: Cl AXIAL ClRMt: TT!"! voum ClS&l ODBL C]DlffUSER 
QDISIWIT. &°INSP. AfTEll TEST 

~ Cl MAX. AU.DWI PSIS 'F: 0 HTOR4TEST PSI& 
()OTllBt 

.aJJmCT! [J YBlf o-. CJ&A&I . 
IMl'EU.Ell DIA: ORATED CIMAX. CTYP!· MATERIALS 

llllaT: cammama OO'ISlllUllS Cl WWt II&. DWl/ClJllC AP! CASE/TRIM CUSSQ ~l2~ t.. 3l'2 ; 
~llft. aw CTHllUST: 

WIE: a-ma. OR.oaa CDllMIST OR.1116a CPMSSUllE. n 

aatma CIR! CMllllB· 

OllMll HM.F llfl"IU1'! !2f,.,..MAP 0 DlllWEIUR 0 PURCHASER 

PAami: CMFR·•TM DSIZE/llCl °' lllMIS: llASEPUTE: CJ 

MB:llSl'Al; CJMAt•-- Alt cws. COOi '6SD9..- VERTICAL PUMN 

CflftCIJllt l'IT DR SUl!U' DEl'TII() 

AUXILIARY PIPfNG ,... SUBMER&ENCE ll8J'1l CT 

~c.w. Pll'f PWr _1 0 Cit ,ra.s.s.: ~B1N6; 0 PlP£ 
COLUMlt PIP!: o RAll6m ClTlftlEAllBl 

0TIJTAlCUOUll&WATBI1181'1l 6Pllf.· 0 SIGl+T F.t. RBl1I' 
LINE SHAFT:.. 0 DPBa CJ BICLOSBl 

O'AaaS CUOllllli llLle:Tllllt RBm CJTIJTAl6N CJPSI"' Bll6lt ClBOWl_ QUN!SHAR'_ 

~FUISltl'lfl£PIAa 22 0. c.s. ~S.S. ~BINS OPIPE 
11111. LUBE CJWATEll COIL CJGRQ§ 

OEXTElllW. SfAl A.USJI R.UIO CJGPM. CJPS16-
A.OAU ROD Qtl os.s. omo,_ 

OAUlllllAln' SEAl. Pl AM oc.s. 0 U 0 TUBIN8 0 PIPf A.OAT SWITClt CJ 

QAUlt SW ausm.a •- PUWTHRUST. LB OUP __ CDOWl!f-

TURBINE DRIVER 
MOTOlt DRIVElt 

HP SOO - ~l-.;!2~ .... flUMf VOL TS/PMSE/Cn:l.ES 1 
• 

'2 .l-r"'I 

MfR Bfl-S L"""" 

TYPf JllSlll RIU UWI AMPS. 

Ell: ~WA"rrn.~c UJClm ROTOR AMPS APl'ROX. wr. PUMf'l BAS• 
QVHS QVSS van: nmusr cw. L& SERVICE FACTOR MOTOR TURlllllE 

Al't STMOAllDS10 6lMMS UllUSSOTHERWISE NOTI::"----------------------------

JOB NO. DRAWING NO. REV. 

ijJJ l4Zt1.. IZ.·OS-4-37 0 
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CENTRIFUGAL PUMP DATA SHEET 

l'ZC7- 145 A.$ l3 
12~- Z4-S A .. B 

JOlllll I 4ZZZ ITEM NO. I LC; - :; 4 $ A t. B 
PIJRCIWlt ORDER NO.------------

UPUCAll.E TO: PtlOPOSAlS 0 PURCHASE 0 AS BUILT 0 REQUISITIOll NO.-------------
llDTI: 0 INDICATES INFORMATION TD Bl CDMPl.ETlD BY l'IJRCHASllt INGUlllY NG.--------------

0 BY MANUFACTIJllEll DAn REVISID1'•-------

FD11 as §"l.K1 J:J B1 e4' e H PJUJveo- srrt J3 SE uuN.~W~ a: u11J.n) t<.Y 
UNIT ?'LANT 1-Z- SUV~ C..oAJ/7~&_~,q_a::.,_E._{d.1?'1/:! 
NG. PUMPS 11era-LH0. MOTORS Ratu-1m11 NO. l'llCMDED n MTD BY ________ _ 

NCI. TURllllU llBrD nM NG. PllOVIDED n MTO av ________ _ 

PU• Mfll C.,~ J L. 0 ' SIZI MCI TYPf / '/-z K., - 7 STAGES SEJllAl *'"-------
OPERATING CONDITIONS, EACH PUMP PERfORMANCa 

UQUID ~AL &IE 8. U.S. GPU at PT. NOil .RATEQ zza PllOl'OSAL QJRVE NG. 
C.,ON.Q~l"-l S.8: L_l? DISCH. Pt1£SS.. PSIG q,t·. z RPM llrSHll tWATDll 

n. F. NOil i 1::Ll MAX. suer. P!IESS.. PSIG MAX. .RATlD I. z m. ·14 BHPRATlD ~1oq 

SP. Gil at" I OIFf. PtlE.SS .. PSI '1l1 MAX. BHP RATED IMP ll. ' c... 
YU. PRESS. • "· PSIA '· z OIFF. HEAD. FT Z,08., MAX. HEAD llATED IW 

VIS. .. "· s. ___ er ~HPSHA,.FT -CJ Miit CONTINUOUS GPM 

CDllll/EROS. CAUSED Bf HYO. H .. ~ ROTA TIDlt IVIEWEG FROM CPl.G ENGi 

CONITRUCTIQN SHOP TESTS 

NDmES SIZE RATING FACIJll6 LOCATION k)NO•WIT. l'E"'. owrr. l'DF. 

sumo• "2- ..,_ .... ltr- 0 NOif.WiT. HYDllO owrr.~ 

DISCWIGE I 'f,. "7 ... #.,. fl,.t= ONPSH llEll'll. owrr .... 
CASE·MGUNT~UmlltJNf CJ FOOT C BllACIET CJ VOIT. tTYPfl 

QSHM INSl'ECTlON 

51'UT: CAXW. ~ Tll"fVOWTI CEGL QDa QDIFlil!Sllt 
QDISMAJIT. l IMSP. AFTEll TUT 

l'llESS: CMAX. ALUM PSIS 'f: 0 HYllllCl TU1' ~a 
()OlHUI 

CUM&:r. cvea caRAUt J;lliA&E 
lllftU.EI ~ CJllATm · 7 OMAX. ·2 ?/a / 

CTTPI: MATlRIAL8 

lllOllJfl': C 8ETWIBI U61 QDVEllMUNll C WWl 116. DWl/ClRIC Al't CASI/TRIM Q 4$$() 

lfAmll.nPI: CllNIM QTMllUst: e.s. t. ~i&t:S :c :g a. Al 

WR. CllllllOIL CFUJGlr CDILMIST CFUMlia CPlllSSUft C 
CDUftDli: c ... CMODD 

llllVBMMI r«DIY:, Qpt,1MP ... ODlllVEA,.,. QptjllCHASflt 
,acme c..,. • nw Cm!l•DPllllmlt WEPUTl:O 

YD SIM: Clilflt• MGDA "' ClASS Cft!ll VERTICAL P\IMP• 

CIRCOOI PIT 011 SUMI' OE1TltQ 

AUXILIARY Pl .. ING .MIM. SUIMEJIGEHCl REIJ'O.C 

0 C.'M ""' !'WI 0 CU: 0 U! OTUBIMl 0 ... - CDlU ... PIPE: c RM&UI CnmADID 

CTllTALCllllWlllWATtll llent GM 0 Sl&llT F.L llSl'lt Ulll SHAFT: C OPEN C ENCUISID 

0~ Cl)Ol.Ull la!f.tTIO» Rfll'lt CTOTll GN crsia PU Caawl- CUNIEHU1'-

OUM. fllJSltP!Pt l'U• Oc.s. .Os.s. OTU._ 0"" llllQ. LUU 0WA1tl COil CDllOIE 

OEXTEllll&. SW. flUSlt R.UID CGN Cl'Sla __ noAT uoo oc.s. os.s. ouz a-
OAlllltWl't SUL 'lM 0 C.S. 0 S.S. 0 TUW 0 1'1PE 

A.OAT SWln:M Cl 

0 AWt. SW DUOIClt R.UID 
l'IJMP TMRUST. l8 Cl U, __ C DO'Mt--

TUAlllNE DIUVER 
MOTOR DAIVElt 

HP~- RN 3~~ flWll VDLTS/"'4ASl/C'ltUS ~,,,I ::z I ~ 0 
I ' ..,. BEAllll!6ll LUH 

TYPI. lllSU' .Rill LDAO MIPS 

DC I f!£:'- T'EWRISE; C LDCXED llJ1'U AMPS Ul'MX. Wf. PIJM, l llAS"' 
QVHS' QVSS VERT. THRUST CAI'. LA SEIMCI FACTtllt MOTOll TURllH 

AltSTAllCIAllll 910 GQ'ISlllS UNLESS OTHEllWISE NOT..._ ____________________________ _ 

JOB NO. OAAWING NO. AEV. 

tlJ -. 
0 i-:;/z~/-... ::Z:S5 CJG° 0 FO!t PwAtJ:..~ I"'\ di!! :AtJ 

/4-ZZZ /2.-D5-t!r-04-~ Q 
~" 
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CENTRIFUGAL PUMP DATA SHEET 

APPIJCABLE TO: PROPOSALS 0 PURCHASE Q AS BUil T 0 
NOTE: 0 INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: 

0 BY MANUFACTURER 

FOR 1t$HJ.AAJ J) 

UNIT Pi.ttA.t T I 2 
NO. PUMPS REl11L.2.._NO. MOTORS REQ11_.Z_ITEM NO. ____ _ 

NO. TURBINES REQ'D __ __.TEM NQ. ___ _ 

l'IJMP MFR 31ZE ANO TYi'! 

OPERATING CONDITIONS. EACH PUMP 

LIQUID ~/VD. U.S. GPM at PT. NOR. 2 / .2 RATED 

DISCH. PRESS. PSIG I I a_ 

JOB NO. 14-z:n. ITEM NO. I Zi:S- -04-7 4JZ. 8 
PURCHASE ORDER ND. ___________ _ 

REQUISIT10N NO. ____________ _ 

INQUIRY NO·------------~-
OA ._ _____ REVISION ______ _ 

SITE BBEJ:;t<.INAIG,e >' 
SERVICE SQ fS l6 C:Q,Y IJ • 
PROVIDED BY VEN l>O A. MTO BT ________ _ 
PROVIDED BT ______ MTD BT ________ _ 

STA6£S s ERIA l NQ. 

PERFORMANCE 

P!IOPOSAL CURVE NQ. 

Rl'M NPSHR IWATERJ 

PT. F. NOR. 2 fi' I MAX. ___ SUCT. PRESS .• PSIG MAX. !1:7 RATED Eff. .£.0 BHP RATED lZ 
SP. GR at PT a.. q_l DIFF. PRESS. PSI b7 MAX. BHP RATED IMP 

VAP. PRESS. at PT. PSIA 60 DIFF. HEAD. FT /7 0 MAX. HEAD RATED IMP 

VIS. :n PT. SSll __ -. CP .dZ_ N~HA. FT t:;" MIN. CllHTINUOUS GPMI ·--
CORR/EllOS. CAUSED BY HYD. HP ~- 3Z.. ROTAnON IVIEWED FROM CPl.G ENO). 

CONSTRUCTION SHOP TESTS 

NOZZLES SIZE RATING FACING LOCATION bND•WIT. PEllF. OWIT. PEllF. 

SUCTION 0NO•WIT. HYDRO OwtT. HYDRO 

DISCHARGE 
ONPSH AE!l'O. OWIT. NPSlt 

CASE·MOUNT: 0 CENTERLINE 0 FQOT 0 BRACKET 0 VERT. iTYPEI 
QSHOPINSP£CT1DN 

-SPl.IT: 0 AXIAl ORAD: TYPE VOLUTE OSGL ODBL ODIFFUSER 
QOISMANT. l.INSP. AmR TEST 

-PRESS: OMAX. ALLOW. PSIG "F: 0 HYDRO TEST DSIQ 
QOTHEll 

.QI~ 0 VENT 0 lllWlt 0 GAGE 

IMl'Eilfll Dlk ORATED OMAX. DTYPE: 
MATERIALS 

MOUNT: 0 BETW&N BR6S ODVBIHUll& Q WWl R6. DWl/CUllC. Aft CASE/TllM Cl.ASS() 

1191U6$.Tlft!:· DllAOW OTH1111sr e. s. ,L t:JHr. .Z.f!OllU 

LUB!i" DRllMrllll. DR.Olllr emu.at DRJlllia OP!IESSURl n 
CDUPtlNlt QMflt OMO-

DlllVEJtlWJ' Mrtr ll't: 0 PUMP MFlf 0 DRIVER MFll 0 PURCHASER .. 

PACXlll&: 0 Mff • TYPf DSIZE/NO. Of RING" BASB'UTi:O 

MECll SEAL: OMFll•MOD"' Apt Cl.ASS. CODE VERTICAL PUMPS 

OMFllCDDE PIT DR SUMI' DEPTH() 

AUXILIARY PIPING Mill SUBMER6EllCE RE1111.,.., 

0 C.w. PIPE PLAlt 0 CU; 0 S.S.; QTUBING; QPIP£ COLUMJI PIPE: 0 RAN&ED OTIIREADED 

0 TOTAL CODUN& WATER Rant, GPM 0 SIGHT F.1. AE1111 
LINE SKAFT: 0 OPEft 0 EHCl.OSED 

()PACXIN& CDalillSllfJe:TIOlt Rartl: DTOTALGPM 0PSI"' 
BR6S: QBOWL_ OLINE SHAFT __ 

QsEAL RUSlt P!I'£ pt All Oc.s. os.s. 0TUBIN6 OPI~ 8111. U/9E OWATER COil O&RWE 

QEXTEllllAl SEAL RUSH RUID DGPM OPSIG __ FUIAT uoo. oc.s. os.s. OBAZ ONOllE 

OAUXJUARY SEAL PWt 0 C.S.. ()S.S. 0 TUBIN& Q Pl~ ROAT S'MTCH 0 

QAUlt SW QUENCH"''"- PUMP THflUST. LB 0 UP ODDWlf 

TURBINE DRIVER 
MOTOR DRIVER 

HP 17 RPM 1200 f!IAMF VOLTS/PMASE/C"ltlci. .-i.J- J ~ / "-"' 

Mflt 8EARIN6S LUat: 

TYPf INS"' Rill I.DAD AMI'S 

9IC TEMPRISE.,. LDCIWI AUTIJlt AMPS APPROX. WT. PUMP l BAS• 
QVHS QVSS VERT. THRUST CAI'. ta SERVICE FACTOR MOTOR TURBINE ___ 

Aft STAllDARO SID GOVB1NS UNLESS OTHERWISE 

J06 NO. DRAWING NO. REV. 

IJJ 14-2.ZZ. IZ-D~ -6-1.-7 .cJ 
() 1zlfJ!g0 $~Ut!O FOJC fH~ 'i!J.~I!. 0 Jiii'- °"'! *" I , 

NO. DATE SHEET OF 



4.6 Data Sheets for Compressors and Drivers 

12-DS-K-02: Recycle Shift Gas Blower (12K-102 A, B, 202 A, B, 
302 A,_ B) 

12-DS-K-09: co2 Stripper Air Compressor (12K-009, 109, 209, 309) 

12-DS-K-ll: First Stage Fuel Gas Turboexpander (12K-lll) 

12-DS-K-12: Second Stage Fuel Gas Turboexpander (12K-112) 

12-DS-K-14: Hydrogen Compressor (12K-114, 214, 314, 414, 514) 

4-63 
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(ALL OATA OM PEii UMIT 11.UISI 

.CAS "AN00...!0 IAO..SO SI':!!: PACI!: ~I 
e WMSC,.0/~ (1 •• 7 ~SIA A ~,. C"Y1 

• Wl!:ICHT 1'0..0W,'ifMIN IWETI IOlltYI 

IML ET COMOITIOMS. 

• ,.tt£SSU111ttt tJllSIAI 

• TEWPCJUTU"I!: 1"1'1 

• "l!:~ATNI!: NUWIOITY I'll 

• lllOL..~C:Uli..Alllt •!:GMT (Wt 

11c .1c ""< ,, o-. CIC • ..,<;l 

.COM~"ttSSIBILrTY IZ1l Otlt f~4yc) 

.uu.!T VOl.UMlt, IC,.V.•l!:TJ 

OISCi,..RO::E COMOITIOHS, 

.P"1'!.SSUA£ !•Sl4f 

-i~JitP~Jtt.T'U,.( (9,.l 

•c:.1c:.,,1~2I Otlt fl(AYG) 

.co.-Ae:ss1111\.rT., flz> o" 1~ • ..,~1 
R ,,_, 10 

...... lltf:OUl,.l!:C IAO..O.. O..OSSl!:S INCO..I 

• S,.~EO f"l9WI 

.£STIMA"?'l!:C SU .. CI!:, IC .. W IAT SPl!:l!:O A80Vl:I 

.POO.."l"Tllt0"'1C H!:AC C"'TI 

.POO..YTRO'"IC E"'"'ICl!:NCY I'll 

0 GUAAAHT!:!. ~OINT 

II ,.!flll,.CllUllAHC~ CUlllV!: NO. 

PRO.CESS C:OMTRO~ 

Ml!:TNOQo () llY"'ASS "'"OM 

• ANT~SU"Gt: •TPAU: 0 IOAMU.U. 

Q SUCTION TM•OTTO..lote ,.,,_ 

G Sl"!:EO VAOUATION ... o .. 

0 OTMC" 

SIGNAL.~ O sou .. c!! 
()TYPE 

Q llAOOCI:: O'O• .... CU•AT)IC eo.,,. .. o ... 
OTMCR 

_!~V1CE: eCCNTlHUCIUS O ~ O sr.uaav 

llEMAllltS: 

l: ,/', I 
~ ..6.1. 

&. P'hs fxc 
••. I OAft I 

.. 
:I 

Sl':,.1AO.. HO. 

NO. "E OUl"it 0 --C..."-~-------j 
O"NE" M_t"JrO &> 

•• ,, .. ANU,.AC:TU•f.,. 

~!•ATIMG COMOITIOMS 

OTMEA C'ONOITIONS 

No-IWAI.. ""TEO ~ 
.. " c 0 

/ 1 ~-fct2 ( fA U/Jtl s; 

s:.;,.., &.AS' I 
4-BMM I 
/ l.1.. / I 

/'....,?,<;"" 5 
S":? (,, 
~Ar. I 
J~.43 
l."3'i 
i.n I 

1490 

/,.-,...,, r: 
55s;.t I 
/ .3c:, 
1.0 
I~_, 

37q 
II a:>o I 

I I 

I 

TO 

··l.UTO 

TO 

TO 

...... . ""51<0 • --- lltPW f "'SIC 

OHi [JI~. 

j DU•• ~=~r: 
Joe ... 14 "%'2. :Z 

oa.t•t .. Q .... . . I UY. 

CENTRIFUGAL COMPRESSOR OAT A SHEET lo ~ 12 - DS-K- :::;z 
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CENTRIFU,G>.L COMPRESSOR OAT A SHEET 

GAS •NAl.YS~ OT,.Ut CONOITIONI 

O .. o .. ~ 0 
Ill f; IO A It I( S 

.,_ORWAL, "•Tf:O • • c 0 ..... .... 21.t66 

0XYC(J119 lZ.000 

"'T"OGE" _,a c·t (), I 
l'AT!::" VAP".l" 1a.ci 1& ~~o 
CARSON WQHOXICE 28.C 10 3.~ 
CAABO" Ot0X10£ 

''·" 10 2~0 
'4V0ROGEN su:..FtOE l•.076 0.3 
.. Y0ROG£N z.o 16 ":l,A.O 
.. ET MAH( 1&.~2 

ET,.Yl..E"E 2!.052 

ETWA,.£ )0.068 

PROP VI.EN£ '2.078 

PIAOPAH£. 44.094 

I" BUTANE H.120 ~ 

n • 9UTAHE H.12C 

I. PEMTANE: 72. 1'6 

n. PEN1" At.HE 7:. ,,, 

,_,£,...•~£·a .• u~ -- -

TOTA. 100 
AVG. wot.. wT. /~.43 
l.0CAT101"· P<OISE SPECIFICATIOHS: 

0 INOOO" 0 H£ATEO OuNOf:R "oo.- 0 APPl.ICABl.E TO ,.AC'41 .. E: 

eouTOOO" • UHHf;ATEC 0 l>.AltTIAI. SIOES SE£ SPf:Cll'ICATION 

C GRACE 0 w£ZZAHIM£ 0 0 APPl.ICABl.t TO NEIGHB0RH000 

.. !1.l!:CTlttCAI. .. REA Cl.ASS :r=- GR,_a OIV. k: SEE SPECll'ICATION 

0 WIHTEAIZAl'ION REQ.J. 0 T"OPICAl.IZATION REOO. ACCOUSTtC MOUSING; Q Yt;S 0 .. o 

~IT!; Q.i.TAo 

0 1!:1.~VATION d:aQ F'T. 9AA0 .. ~TF.R JU.PW 

0 l=tANC#E, 0~ AM81£MT 'TEMPS., APPl.ICA81.E SPECIFICATIOH~: 

ORY eu1.e •ET 9Ul.9 API 611. CENTRIF'UGAL. CO,.PR. l'OR (;£"• "£1'1 .. ERY SERVICES 

SITE RATEO'F 

~ORMAL •v 

... AXIMUJril •,:" <;.. (a";:: ? B "",::: 
J.•:HIWUM ·~ 

- /Oci,:::-

'·"•USUAi. CCNOITIQN~ 0 OUST 0 l'U,.£5 PAINTIP<C: 

0 OT><ER ........ u~-.. CTUAER"S s~o. 5vsJe:c..i- I..> ge:\IJEt...J 

0 OTHERS 

SHIP WEMT: 

.00,.ESTIC 0 EXPORT 0 EXPORT eox1 .. c; A£QO. 

eouTOOOR STORAGE OVERO .. ONTMS 

R E"4AICS: 

Data Sheet an. urn __ z __ _ 6 
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CCHTRIFUGAL COMPRESSOR DAT A SHEET 

CONSTRUCTION FEA·nJRES 

JI SPEEDS: 

IMX. CONT ~IP --------RPM ~'~'-o_o_O __ RPM 

IMX.TIPSPEEOS: ------ FPS@ RAT'EO SPEEO 

FPS @ IMX. CONT SPEED 

.LATERAL CRITICAL SPEEDS: 

FIRST CRITICAL ---------------RPM 

OAMPEO ----­ UNOAMPEO -------

"'°OE SHAPE ----------------

SECOND CRITICAL --------------RPM 

OAMPEO ----- UNOAMPEO -------

MOOE SHAPE ----------------

Tl<IRO CRITICAL --------------- RPM 

OAMPEO ----­

MOOE SHAPE 

UNDAMPED -------

FOURTH CRITICAL-------------- RPM 

CAMPED----­ UNDAMPED -------

MOOE SHAPE ---------------­

LA T'ERAL CRITICAL SPEED - BASIS. = QAMPEO UNBALANCE RESPONSE .ANALYSIS 

=SHOP TEST 

=OTHER TYPE .ANALYSIS 

• TORSIONAL°CRITICAL SPEEOS: 

FIRST CRITICAL ---------------R"" 
SECOND CAI nCAL -------------- RPM 

T'HIRQ CRITICAL RPM 

FOURTH CRITICAL RPM 

.V18RATION: 

ALLOWABLE res-:- LEVEL ------------ "''LS 
, PE.AK TO PE.Ai<l 

• ROTATION. VlEWEO A!OU DRIVEN ENO: 

·~= MOCEL---~S~C.~-~'~CJ~---r-.,.......----..----~ 
CASING S?\.IT __ V~1;:~::::_Q..:=:i_,_,_1(...---A~\.-~~C_6_A~R~R~\...=:::-·1.-_)~--
..... reRIAL _ _...f .. A-.__13.,_.__~_ ........ ,__,,fE"-"G."-"''-"------------
Tl<ICKNESS ;IN I--------­ CORR ALLOW (IN.1---­

IMX DESIGN PRESS --- l'SIG 

HYORO --------

IMX. WORK PRESS --- ?SIG 

TEST PRESS 1PSIG; HEUUM -----
_____ F 

MIN. OPER TEMP -----F 
wu: NO OF 1MPELLeros ;=oR c..s1NG -------------­

IMX :ASING C.APACITY ,1CFM1 ----------------

RAOIOGRAP" QUALITY C'YES----- :.JNO -----

CASING S?\.1T SEALING -------------------

QOU.PHRAGMS: 

..... rERIAc -----------------------

TYPE (OPEN. ENClOSEO. ETC.) ----------------

TYPE FASA1CAT10H -------------------­

.... T'EFllAL -----------------------
WU:. Yle:u::J S~ENGTH (PSI) ----------------­

BAI-EL HAAONESS WU:. ----- lollN.-----

SM.\U..EST TIP IN~NAL WIOTl< (IN.I-------------­

WAX. WACH NO.@ l"'PELl..ER EYE --------------­

WAX. IMPELl..ER HEAD@ RAT'EO SPEED (FT.) -----------

·~= .... TERIAL-----------------------
CIA. @ COUP\.ING (IN.I -----

0 CY\.INORICAL 

OIA.@ l"'PELI.ERS JIN.) ----­

SHAFT ENO: 0 TAP"=REO 

WU:. YIELD S~ENGTH (l'SI) -----------------

9BAL.ANCE PISTON: 

.... T'ERIAL ----------­ AREA ------!IN.') 

FIXATION "'ETHOO --------------------

SHAFT SLEEVES: 

• AT INT'ERSTG. CLOSE Cl...E.AA. PTS. 11 WATI. ----------

• AT SHAFT SEALS .. WATI. -----------

~SYRINTHS: 

IKT'ERST.AGE 

TYP€ ---------- WAT'ERIAL --------

k.U<CE PISTON 

·TYPE---------- WATEIUAL --------

SHAFT SEALS: 

• TYPE Co M~ Ii.JED 

0 SEAL SYSTEM TYPE ------------------

0 SET'Tl.JNG 0LrT PRESSURE ---------------­

" -ER OIL 1..E.Al<AGE GUAR. 1GAL.IOAY!5£ALI ----------

• TYF'l: BUF'FeR Q.f.5 ---------~--------
• SUFnR GAS FLOW (PER SEALI. --------------

NORMAL. ••lollN@ ______ PSI;:. P ---

WAX. ,, ... IN@ PSI..:. P ---

• BUF"'ER Q.f.S REQUIRED FOR: 

C START·UP 

':J AIR ~UMolN 

=OTHER--------------------

• SUF"ER GAS CONTROL 

SYSTElol SUPP\.IEO 8~ ------------------

.lUP!:LLERS: 

N() __L O"""ETERS ---"-1 ... ! .... _"5=-------------1 
•BEARING HOUSING CONSTI!UCTION: 

TYl'!l 1SEPAAAT'E. INT'EGRAl.1 -------- SPLIT ------

NO VANES EA IMPEu.ER ____ 1 ---------------
.... re:t\AL ______________________ _ 

•EM4RKS,~·--------~------~---------------------~------------

Data Sheet u. /J...' 1>.S){Qd>, u,. __ o __ 11111 _ _,3 ____ _ IF 6 
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~ I SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Coot'd) 
I 

CONSTRUCTION FUTURES. CONrO 

• AAOl.AL BEARINGS: :Elo .ALLOWABLE PIPING FORCES "-"O MOMENTS: 

T'VPE SPAH1INI IM.E'T I OISC><ARGE ! 

ARE> 11f'trill, lOAQ1NG 1PSll ACT ___ ALLOW FORCE ! MOMT I FORCE I MOMT ! ~CE I "'°"" UI I F'T UI. UI . F'T UI. UI F'T UI 
CENTCR PIVOT 

AXIAL i ! I I I 
QFFScT PtVOT I i I VERTICAL 

' I i .. 
><Of;LZ. '1t1' i i I I : 

P.t,Q M.A TERI.Al 

TYP€ 8ABBI~ F~CE I~ ! l'OACE ! "'°'"'1 ! FQl'ICE I -UI I U! F'T UI. L3 i FT UI 
=•ae1r. T ... •CKNESS I I ! I .U.IAL I i I 

i j i VERTICAL i ! 
• THRUST BORING; 

HORIZ. 90' I i I ' l I 
LOC.&TIO"' T'VPE ..... •AE.A.111111, . 

1..0AOING I PSh 4CTUAI.. ALLO,..ABLE INSTRUMENTATION 
GAS ~OAOING ILB• Cl'\.G SLIP lOAQ •LB• PANEL SUPPLIED av 01,td.NE R 
C~G COEFF FR1CT CP\.C. C.E..&R PITCH CIA /IN ' INOI· SHUT· 

CA TOR ALARM OOWN 
~ PIS~oN CO ... PENSATING lOAO U! HIGH GAS DISCHARGE TEMPER-
CENTER 111vOT ATURE (EACH SECTION I • • 0 

REFERENCE GAS PRESSURE • • 0 OF"SC:T PIVOT 
BALANCE DRUM DIFFEREN· • .. 0 ... TIAL PRESSURE 

PAO lli(AfERIAL BUFFER GAS DIFFERENTIAL 
PRESSURE • • 0 

T'V"€ 9ABBITT ' IMBEDDED TEMPERATURE 
SA88tn' T'""'1CXNESS SENSORS 

RADIAL BEARINGS 
TYPE • • 0 
NO. PER BAG 

• WAIN CONNECTIONS: LOCATIQ•• 

THRUST BEARINGS • • 0 
SIZE ANSI FACING POSITION Fl.ANGE TYPE 

RATING VEl FPS NO. PER BRG. 
LOCATI0~1 

INLET PHASE ANGLE TRANSDUCER 
r'llSCMARGE NUMBER LOCATION 

Vltlfll.ATIOfoi OET!!CTOl'I!; 

• TV"!: c ..00El ., 
"'"" • NO AT E..&CH SHAFT BEAl'ING ~ TOT .\L NO ~ ,. OTHER CONNECTIONS: 0 OSClll.& TOA-OETCC'l'ORS SUPP\.IEO BY Co~P«. fr:I.F(.2.. 

SEllvtCE. NO SIZE TY9E 0 "'FR 0 UOOEl 

L'JBE·Oll 1 ~1..C"' • "'()NITQA SVPP\.IE;O av QrHFRS 
1..uee ·Oil J._. :L: ':" c LOCATION ENCLOSUl>E 

SE.AL·Oll INLET 0 "'FR c ...CO El 

SEAL·Oll OUTlE~ 0 SCALE AANGE -- c Al.Al>M OSCT@ ILS 

CASING OAA•><S 0 S><UTCOW>I =SET@- "''LS C Tl"'E OEU.Y -- SEC 
STAGE 01'1.&INS 

AXIAL POSl'TIOH OETECTOR: 
VENTS 

0 T'VPE 0 MOOEl 
COOll><G ,..ATE;< • "'FR fi NO REOUIREO _L_ 
P~ESSURE 

0 OSClLl.& TOl'-OEMOOUU. TOA SUPP\.1EO BY CM Pg. t::1 ;::c., 
j 

re"'P~'V> ruRE ,.., ~ ..aoel '-' .. FR. 

0/c-1-~<j l)UFtGC co~ 
0 IOQHrTQA SUPP\.IEO BY 

Bl>G -.CUSING 
0 LOCATION ENClOSUl>E 

ee;-... ee" si>G & SE..&l 
0 "'FR 0 MOOEl 

BE'TWEE>< SE.A4. '~ a 5CAL.E RAHGE -- 0 ......,._. C SCT@ u1l.S 

SOL VE"'1' 1...,ECTION 
0 SHVTOOWN· C SET @ - -.S 0 TIME OEl.AY -- sec. 

DATA SHEET N0)2-DS- 1-(.-<?Z- REV. __ C_) __ SHEET __ 1.. ___ _ OF_~6 __ _ 
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~ j CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'd) 

CONSTRUCTION FEATURES. CONrO 

COUPLINGS: llASEPl.A TE & SOLE PL.A TES: 

ORIVER-COMP OR SOl..EPl..A TES FOR. ·COM~ESSOR OGEAR .ORIVER 
ORIVER-GEAFI GU.A-COMP 

e MAKE MF-. ')-r-t?. BASEPl..A TE. 

~.MODEL • COMMOf< iUNOER COMP. GU.A & ORIVERI 

0 UNOER COMP ONLY 0 On<ER 
13 LU~ICATION 

i:.' ! ;,./ r;r; :f~ 0 OECKEO WITl-4 NOl'PSKIO OECK Pl.A TE 0 OP!ON CONSTR. 
0 MOUNT Cl'\.G HM.VES 

0 OAIP RIM Q WITl-4 OP!ON OAAIN 

II> SPACER REQO • ><0R1z. AOJUSTING s~ews FOR EOU1PMENT 

0 UMITEO ENO FLO.AT RECO 0 SUITABLE FOR POINT SUPPOAT 

0 IOUNG AOAPTOA AEOO ·:) SUIT ABLE FOR PERIMETER SUPPORT 

~ Cl'\.G. RATING 1HP•100 RPMI • STAINLESS SHIMS THICKNESS 

!II Kl!Y!O 111 OR (21: Of< HYUH. FIT • GROIJTING T'l'PE 
-

~OP INSPECTION ANO TESTS: • WEIGHTS (LSl: 

REOO WITNESS 06SERVEO COMPR. --- GV.R ---- OAIVER --- SASE ---

S~ IN$P!::(;TION • '.J 0 ROTORS. COMP<t OAIVER --- GV.R ---

><VOROSTATIC • • c COMPR UPPER CASE 

""ELIUM LE>.K 0 c 0 LO. CONSOl.E S.O. CONSOl.E 

MECHNilC"'L RUN P'ov~ 1-\ov R.'>. ~ • 0 MAX. FOR MAINTENANCE 1IOENTIFYJ 

.. ECH RUk SPARE r1oroR • • c TOTAL SHIPPING WEIGHT 

FIT lk SPARE ROTOR 0 ,..., 
0 _, 

PERFOf' ....... CE res r 1.Al~I • • c " SPACE REQUIREMENTS (FT & IN.): 

COMP' WITH ORIVER '.) 0 0 COMl'\.ETE UNIT L w 
,., ____ 

COMP LESS DRIVER 0 0 0 LO COkSOLE L w 
,., ____ 

USE SHOP LUBE 4 SEAL SYS 0 0 0 S.O. CONSOLE. L w 
,., ____ 

USE J0e LUBE & SEAL SYS 0 0 0 
use SHOP VIBl'\A no ... PROBES. ETC 0 0 0 MISCELU.NEOUS: 

use JOe VIS & AXIAL OISP PROBES . -RECOMMEkOEO STRAIGHT RUN OF PIPE DIAMETERS 

OSCIU .. HOR-OETECTORS & UON1TOR :) 0 
,.., 

B.EFORE SUCTION '-' 

PRESSURE COMP ro FUU. OPER PRESS 
..., 

0 ~ 0 • VEkOOR'S REVIEW & COMMENTS ON Pl.JAO<ASER'S 

OISASSE .. BLE·REASSE'-'BLE COMP PIPING & FOUNOA TION 
AFTER rEST 0 0 0 • OPTICAL AUGkME"T FLA TS REOUIREO ON COMPRESSOR. 

O<ECK BAGS & SV.LS AFTER resr • • 0 GEAR & ORIVER 
NOISE LEVEL TEST • • 0 0 l>f'IOVISION FOR WATER WAS,..ING BEFORE OPENING 
RESIOU"'L ELECTRICAL MEC... RUNOUT •.J 0 0 

CASING av ---
0 0 0 • TORSIOkAL ANAL vs;s REPORT REOUIREO 

REMARKS: 

·. 
-OATA SHEET NO. J;(..- b,S-b-: ·~ t'· REV. Q SHEET __ ::> __ _ OF_-'6'----
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CENTRIFUGAL COMPRESSOR DAT A SHE:T 

vn.mes 

UTILITY CONorTIOHS: ~ 
OAIVloRS ME.A TI...........-

~ -~'-::::"'""--- F'SIG --- F ~IG --F 
~ ~ . 

P<ORM __ ...:::::-.._:::::- F'SIG -~--.-. ~ --- F'SIG --F 

lMJl -----~-_ _,. - .- F --- F'SIG __ F 

~
UST MIN F'SIG --- -.-- F'SIG --F 

P<ORM F'SIG --- F PSIG __ F 

?SIG --- F --- F'SIG F 

VOi.TAG~ 

MERTZ 

F'>W>E 

COOUNG WA~:. 

OAIVERS 

M~o 
C..-0 

.3 

&5 F W.X RETI.JRN 

rz.,.o 
'10 

11 ;i F TfMP IP<LET ---'""'-="--­

~ESS P<ORM ---"'c....;::;___ s=o F'SIG DESIGN 5"0 PSIG 

;, 5 Ml,.. AETIJRN ---=- ?'SIG lMJl AU.OW ~ P .35 F'SI 

WA TEFI SOUFIC.:~ c. w:r 
"'snlUMfp(f AIA: 

MA..X P~ESS _ __...l._t._5...__ PSXi M4flf PRESS ------ F'SIG 

Data Sheet u.12. -pS-/{-0~ an._ ... a __ _ 

• TOTAi. l/TILITY COHSUMPTION: 

COOi.iNG WAICR --------------~ 

STEAM. P<ORMAI. --------------"',_ 

~.w.x ---------------"~ 
INSTRUMEMT AIR 11CFM 

HP (DAIVERI Jo"' 

MP IAUXIUARtESI 
______________ .... 

6 111n ____ _ 6 "------
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l'PP..l..1 CA9LEro Q PROP05A1. Q l""uR.c. .. ASE QA~ 9u,.:rr DATG 

FoA "BRl:.CKtNRtOt!!jC- . 
sll t BR.£cK11&1::)(sG c.oc.nvz:~- t<GNracKy 
sf.4vic 1 co2. 5-rR.1 PPe~ 1~ Co,vtP~GssalJ-
M .. .,u,..•c1uA.EI!. Raors-p;?E.SSE12, .l'loo111. 14#2- teA-S-T 

I 

(AL.L. 0AT40N Pelt UMIT BASISI 

0 c•s ...... CL.ED <•LSO _u:r; PAC[ ..:::_1 

0 SCF'W 114,7 "'II• I 60"F' 01!.YI 

0 W[ICHT J'LOW, I/MIN IW[Tl 101!.Y) 

INL. ET COMOITIONS: 

Q .... CS.SUfltE t,.llAJ 

0 TEMP[l!.ATUI!.[ !°F') 

0 IOELATIV[ NUWIDITY ('lo) 

0 MOL.t:CULAIO W[IGHT (WI 

0 C .IC v<IC 11 01!. llC 4 vol 

0 COMPjO[SSl!l ILIT Y Lt 11 01!. It! •vol 

0 IMl..[T VOl..UWE, ICF' ... •ETI 

OISCHARCE CONDITIONS: 

OP~l!A.TU/G C:ONEllTIONS 

{lA'rEO 

-13.9 

RE-illSION -------------::---1 
uu1r l::2k'-_oo9 I oG 2d3 309 , 
Sl!ltl• L. HO, ---,------------1 
l\IO, a.e. 41u1~e-c _.=4----------1 
oi.Ne" l'-1oraR 

0 T ME A COHOl'f' IOHS 

a c 0 

0 PRt,5~UM£ , ... l&J 

.TEMP[P.\TUR[ t°Jl'I 

Qc .;c.111 21 01111C 4 ,. 0 1 

.IC1.S .,,,__ ____ _._ .......... '--"'-----· ---··----+-----+-----t------f 
I -"7 -:2, 

0 CO-R ESSIBILITY II zl 011 ·~•vol 

• 8HP IOEOUll!.[0 (ALL LOSSES IHCLI 

.SPt:EO 11!.PWI 11(5 
.ESTIW4TED SU,.CE, ICF'M IAT SPEED A•OVEl 

.POLYTROPIC NEAD IF'Tl 

• POLYTROPIC EF'Jl'ICltHCY "I 

• GUARANTt:E POINT 

0 PERJ'C .. WANCE CU,.VE NO. 

PRO.S:EU CONTllOL.: 

METHOD: 0 BYPASS ""0M----------------­

o ANT .. SUl!.GE 8YPASS: 0 MANUAL 0 AUTO 

0 SUCTION TNl!.OTTLING J'llOll ----------­

G SPEED VAllllATION F'llO• -------------

0 oT .. o '5LJ:;wo,:r: ot::" .C:K'Ce$S1V'e 

TO ----------------------

TO ~-----------~~~-----~ 
TO -------------------~--! At!/f -nfteo~ S11.. €A.JC elf!. 

SIGNAL: Q SOUllCE ___________________________________________ , 

QTYPE -------------------~~-----~~------------~ 
Q l!.ANGE: F'Olt "NEUllATIC CDNTl!.01.. llPW • ---- l"SIG I---- APW~---- l"SIG 

OTNEI!. -------------------------------------~~-t 
_SEl'VlCE: .• CCHTIMUOUS 0 ~ 0 .ST.uc> 8Y 

A.. 
6 
& ~1113/: 0 ISSUED FOR PHA"F. 7i:'lU"I .... DAU " lCAU 

DltlGlll 

CENTRIFUGAL COLtPRESSOR DAT A SHEET 

OCS14N 
IUl'V 

JC3 lie. 

v--r-

, ..... 

C.:U.fllMQ lie. 

::ineet l ot 6 

an. 

0 
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'·U - CE:l'ITRIFUG-AL COMPRE'SSORDATA SHEET 

c.~s 4N.A.L.v:u I oTMan cowe1T10"' l 0 "'".:''- ~ Q _________ :,.o,q,w•,_ I I ·"' [ u ... ~.:' 
" ... 'T' [ 0 A II c D 

·-------· I 
~<.•. I i 

AIOI a.a~ i...-""'" I I ! 
ox vet:" 12.COO I I 
NITROGEN ?8 C<I -
WATCR VAPOR 1a.o 16 - . 
CARBON MONOXIDE za.c 10 

-- ---
!;ARBON DIOXIDE u.010 

t--
.. vDAOCEN su:..f'1DE 1'.076 I 
MVDAOGEN 2.0 Ho I 
MET><ANE 16.042 --- '-

ET><VLENE 2 a.os2 I 
ETHANE 30.068 

PROPYLENE 42,078 

PROPANE ••.OU ·-
1. BuTANE s a.120 

n •BUT AN£ sa.120 

I. PENTA.NE 7 2. ,.6 

n• PENTANE 74. ,,, I 
H().AH[ PLUS I 

! 

I 
I I 
I I I 

TOTAL I 
AVG. MOL.. WT. i 
LDCATIOH· HOISE •PECIFICATIOHS: 

Ci INOOOR Q HE,.TED 0 UNOER ROD"' 0 APPLIC "BLE: TO MACi'<IHE: 

• OuTOOOR e UNM[ATEO 0 P"RTIAL SIDES SEE SPEClf'l!;ATION 

C) GRACE 0 MEZZANINE c 0 APPLICABLE TO NEIGMB0RM000 

C· ELECTRl!;AL .CREA CLASS .!:. GR, J2.._ DIV. "L SEE SPE!;oFICATION 

0 WIMTERIZATIDM REQ.J, 0 TROPl!;ALIZATIOH Rl!:QD. ACCOus,· 1c MOUSING: Q YES 0 NC 

SITE DATA: 

Q·licE•'AT10"~""'• O•nO~C"T'Cl!ti ~ '-'li.-

0 ..... ac 0' AIOl!ICNT Tl!:•l"S •. A/'l"LICAIH.£ S1'£,lf'l(.A.l'IUH): 

ORV BULB 'iiET Bi.Ji.I! API 617 CEHTRll'UGAI. COMPR, FOR GE ... REFINERY SERVICES 

SITE RATED.,.. 

HOR WAL•,:-

•·u~x1wu,. •F' 'l!i2oF :::z8oE: 
h'IMIWUM •r: - IO~F" 

UHU\UAL COHDITIONS, 0 OUST 0 "'UMES P AIHTIHG. 

Q OH•ER • WANU,..A!;TURER'S STD. Sve.i~c.:r- 'i"o \(..~oJ 1 e-w 
0 OT><ERS 

~HIP WE HT: 

• DOMESTIC 0 EXPORT 0 EXPORT BOXING REQO. 

• OUTDOOR STORAGE OVER6 MONTHS 

R EwA.RKS: 

-

Data Sheet u. /2- DS-JfO 2 an. o ------ s1an __ 2 __ IH 6 
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CE'NTRJFU6AL COMPRESSOR DATA SHt:ET 

C.O~iWCnONFCA.TUR€S 

·~gos: 

u/-A 
'TYPE(OPEN;ENQ.OS!D, ETC.) ___l/'//A. 

II.AA coi.T Jz..:t_Q____.,,?M 7M,j? P.?1.1 'JYPIOf'~TION __P-uc.71L€ lt.e..o 1-.J-CA.:;. I 

IMJ< TIP SPEEDS t.)/A FPS ·~ F.• TE!:l S?EEO /oU>W:P\"1. 

FPS@" IMX. CONT S?EEO l\UX. Y!ELO STRE!'IGTH (PSI) 

• LATERAL CRITICAL S:>EEDS: C..'"::""El 1-'JV'IONESS UAX. MIN. 

FIRST CRITICAL JJ oµt: RPM S.V.AJ..J...EST TIP INTEF.""L ""10TH (IN.) 

OA ... PEO UNOA,,.PEO MAX. MAO< NO. @ IM?Eu..ER EYE f-J7A 
MOOE SHAPE MAX. IMPEU.ER H~@ RATED SPEED (FT.) 

SECOND CRITICAL rJ Lt RPM 

DAMPED UNDAMPED ·~; 
4LLLJ1 51e~l-

. 
1.:ATERIAL 

MOOE SHAPE 

JVZ~ THIRD CRITICAL RPM 
DIA @ IMPEl.l..ERS (IN.) 0t>.. @ COUP\.ING (IN.) 

DAMPED UNDAMPED 
SHAFT ENO. 0 TAPERED 0 C"1..INORICAL 

MOOE SHAPE 
MAX. YlaD STRENGTH (PSI) 

FOURTH CRITICAL /J (_1>- RPM 

DAMPED UNDAMPED 
•BALANCE PISTON: 

0/r:...' MATERIAL AREA tlN.') 
... ODE SHAPE 

FIXATION "'ETI-<00 
LATERAL CRITICAL SPEED - BASIS 

C DAMPED UN8At.,,0.NCE RESPONSE ANALYSIS 

AVAt'-IJi.f!.Jf../.? . i:: SHOP TEST 
SHAFT SLEEVES: 1--J OT 

:J OTHER TYPE ANALYSIS 
.. AT INTERSTG. CLOSE Cl.EAR. PTS. II MAn.. 

• AT SHAFT SEALS • MAn.. 
,..TORSIONAL CRITICAL SPEEDS: 

FIRST CRITICAL RPM 

SECOND CRITICAL RPM 

THIRD CRITICAL RPM 
• L.ADYRINTHS: 

FOURTH CRITICAL RPM 
INTERSTAGE 

,AJfA IP VIBRATION: TYPE MATERIAL 
AU.0WA8LE TEST LEVEL "'ILS 

1PEAK TO PEAK! BALANCE PISTON t-l 
/A -

TYPE MATERIAL 

.ROTATION. VIEWED F'AOM DRIVEN ENO: Gt-rHf!!!"R.. 
SHAFT SEALS: 

-lAsyrqvrJ.( B~--LlflTylF ~ASING: • TYPE .lf£/!O Pl.ATC 
...OOEL 

0 SEAL SYSTEM TYPE 
CASING SPLIT 

Cp.sr L8=et.1...J. 
·:) SETTLING OUT PRESSURE 

MATERIAL . :::; -ER OIL LEAAAGE GUAR (GAl..OAY'SEAl.i 
THICKNESS (IN I CORR. AU.OW (IN.I----

·J TYPE BUFFER GAS 
MAX WORK PRESS __ PSIG IMJ< DESIGN PRESS ---PSIG 

'.J BUFF"ER GAS FLOW (PER SEALI 
TEST PRESS 1PS1G, HELIU"' HYO RO 

..o<IMA.L •/MIN@ PSI!:. P ----
MAX Ol'ER TEMP F MIN Ol'ER TE"'P F 

ON£ MAX •/MIN@ PSIAP ___ 

IM)< NO OF '"'"ELLERS FOR CASING 
C' BUFl'ER GAS REQUIRED FOR. 

MAX CASING CAPACITY (ICFMI 
C START-UP 

RAOIQGRAPM OUALITY Q YES Q NO 
:::; AIR RUN-IN 

CASING SPLIT SEALING :J OTHER 

-- :i BUFFER GAS CONTROi. 

QOCAPHRAGMS: SYSTEM SU?P\.1EO BY 

..... TERIAL 

.ILIPELLERS: 
' A~l.'OJ( I. i 2{ 11~E tfre-AR. Of A • 

If BEARING HOUSING CONSTRUCTION: 

NO __ DIAMETERS ~ 1SEPAAATE. INTEGRAl.1 ~B!!JB.~ SP\.IT /'Jc 

NO VANES EA Mi>€u..ER -- ... A~ Ctt,.S.I !lot o~ 

11£1U,RKS· 

Data Sheet u.12-D'.:l-K'- o ~ r: n. _.;o._ __ GCUT_...;:;3 __ _ OF __ 6;....... __ _ 
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: : ~ 5P EC! AL-PURPOSE: ST"E ~M 11.JRBI NE DATA SHEET (Ccm1.t'd> 
.. ./ -

C'.(iJll~nlUCTlOlll FEA TUR.ES C.ONT"O 

··~AO!AL 9£11Rl'IGS: • M.l.OWASLE PIPl"<O FORCES AMO MOMOITS: ~ER-o 
TYPE -~-Q..L-\-E: t:I., SPAN llN I IN<..ET ! o:s:"A~GE i ! 

I I 

I 
I 

A.RE,.A 11,_.1~ LC.t.j1NG 1PSh ACT ----6LL0"' I FORCE j M::>o.11' FORCE M':)MT 
! FORCE M::lMT 

LB FT LB LB FT L8 L.8 FT LB 
CE"T'ER PIVOT I I AXIAL I 
Q>FSET PIVOT 

VERTICAL I I I I J ... 
H()F;lZ 9(1' I I I 

P40 MA TE RIAL ·-
TYP~ BABBITT FORCE MOMT FORCE MOMT I F~CE I Moo.tr• 

LB FT LB LB FT LS. FT LB 
e.•BB'" r1-11CKNE ss AXIAL I 

-i--::. 0 
VERTICAi. I I 

<§·THRUST BE.ARING: NE_ 
I HOAIZ 9<T 

LOCATION TYPE 

M~ AREA lfN 1 t. 

LOllOING 1PS1J 4CTUAl ALl0w4BLE INSTRUMENTATION 
GAS l0A01NG ILD• ---- CP\.G SLIP lOAO ILB• PANEL SUPPLIED BY Owµ~ 

CP\.G COEFF FRICT CPlG GU.A PITCH CIA (IN 1 INDI· SHUT· 
CA TOR ALARM DOWN 

SAL PISTON COMPE,.SATING LOAD LB HIGH GAS DISCHARGE TEMPER· 
CFl\JTFR PlllnT ···-·· --· ATURE (EACH SECTION) • ,,, 0 - -- ··-· ·-

REFERENCE GAS PRESSURE C) 0 0 OFFSET PIVOT 
BALANCE ORUM DIFFEREN- 0 0 0 

" TIAL PRESSURE 

PAO MA T'E RIAL BUFFER GAS DIFFERENTIAL 
PRESSURE 

0 0 0 
TYPE BABBITT IMBEDDED TEMPERATURE 
BABBITT TH•CKNESS SENSORS - RADIAL BEARINGS • • 0 

TYPE 
NO. PER BAG . 

• MAIN CONNECTIONS: LOCATIO" 
THRUST BEARINGS • • 0 

SIZE 
ANSI FACING POSITION F~NGE TYPE 

RATING VEL FPS NO. PER BAG. 

_µ" 1~5 pp. LOCATIO" 
INLET PHASE ANGLE TRANSDUCER 

~" 1-:l- c; t:P NUMBER LOCATION DISCHARGE 

vtBRATIOH 0€TECTORS: --·- • TYPe ------ - c MODEL 
-- --·--

t MFR ··-
, •. NO AT U.C>< SHAFT BU.RING -· ~ TOTAi. NO 4 

• OTHER CONNECTIONS: µ Oj..)e. • OSCIL~TOR-OETECTORS SUPP\.IED av C.all<f!. J..1FP, 
SERVICE .. o SIZE TV"E I 0 MFR 0 MODEL 

LUBE·OIL INlfT I • MONITOR SUPP\.IED BY 0 "i" H t;Q. .s 
LU6E·OIL '.)UTLET 0 LOCA T/Qloj ENCLOSURE 

f-
SEAi. -Oil '"LET 0 M~ 0 MOOEL 

SEAl.·Oll OU Tl ET 0 SCALE ?.ANGE -- 0 Al.ARM 0 SE1'@ <LS 

CASl"G DFV.1"S I 0 SHUTOOWN CJ SET@- MILS Q TIME OEL.4Y -- SEC 
-

ST AGE OFV.INS I AXIAL POSmON DETECTOR: 

VENTS I 
0 TYPE 0 l.OOOEL 

COOLl"G wATER fl' M~ 0 NO REQUIRED j__ 
PRESSURE .. OSCl~L.-'T~-O~MOOU~TOR SUPPi.JED BY c;,::l!:'.~ . µ,'Ba ,____ 
TEMPEl\ATURE 0 M~ 0 l.OOOEL 

PURGE <OR • "'°"'rr~ SUPP\.IEO BY O=n,\eF-S 
BRG ><OUSING ! 0 LOCATION E"ClOSURE --SETWEE" BAG & SEAL 0 l.IFR 0 l.ol00€L 

&£TWEE"~' G.AS 0 ~RAHGE-- 0 M.,V'M· 0 SET@ "11..S 
WI.VENT ..U:CTION 0 ~-Oa:T@-llllll..S O n.iE DELAY_._ sec. 

CATA SHEET NQ./l.-D5>-k • 0 g REV. _.::::0~-- SHEET _4.;_ __ 0 F _..::6:1.-.---



"' ... 
0 

II"\ 

I-.... 
w 
::c 
"' 

0 
Cl) 

~ 

§ 
Q ... 
u 
oil 
a:: 

COIJlll.INGS: 

• MAKE 

0 MODEL 

0 LUSRICATION ., "40l..l>lr CP\.G ~VES 

• SPACER REQO 

0 Li"'ITEO ENO FLOAT REOO 

0 IOUNCi ADAPTOR REOO. 

• CP\.G. RA llNG (HP·100 RPM) 

• KEYED (1) OR (21: OR HYOR. FIT 

-

SHOP INSPECTION AND TESTS: 

SHOP INSPECTION 

HYORQST A TIC 

"EllU"' LE,t.K 

"'ECHANICAl RUN t=CVL ~~S 
"'ECH RUN SPARE ROTOR 

FIT IN SPARE ROTOR 

PERFORMANCE TEST 1GASI iAIRI 

COMP WITH DRIVER 
, 

COMP LESS DRIVER 

USE SHOP LUBE & $1:At SYS 

USE J08 LUBE & SE,t.L SYS 

USE SHOP VIBR.< TION PROSES. ETC 

USE J08 VIB & AJ<IAL OISP PROSES 
:OSCIU> TOR-DETECTORS & "'ONITOR 

PRESSURE CO"'P TO FUU. OPER PRESS 

OISASSE,,.BLE·RE,t.SSE,,.BLE CO"'P 
AFTER TEST 

o-tECK BRGS & SE,f.LS AFTER TEST 

NOISE LEVEL TEST 

RESIDUAL ELECTRICAL. "'ECH RUNOUT 

REMARKS: 

CENfRIFUG.AL COMPRE:SSOR DATA SHEET (Cont'd) 

C><l'V6D·COMP OR 
DA1V£A-GEAA 

~_J2.Q 

~ S'...J" f't..1 ~c. 
1 

----

I 

REQO WIThESS ., 0 

• " 0 0 

• • • • 
C' ,...., 

..; 

• • 
0 0 
0 0 
c c: 
0 0 
'J ·..; 

·:) ·:> 
-'.J -

0 0 

• • • • 
0 0 
0 0 

COt!'SH'IJCTIO~I FL.\ 7\.l;;ss. CO~ffo. 

GEA;:;-CQMP 

06SERVE0 

0 

0 
0 
0 
c 
0 
0 
0 
0 
() 

0 
0 

,--.. 
v 

0 

0 
0 
0 
0 
0 

~~~E?.'._J. TE _~_?._?LE_:_y, TES: 

SC\~E:>\....>.'rES FOR ·:. C:>'..:?~:$5.:)R C G~R C• QA1·.:ei:i 

BASEP\..ATE 

•' COl-<,,.::l"< IUNCER CO"'P . GEAR 1 DRIVER! 

Q UNDER CO"'" ONLY Q OTHER --------------

0 DECKED WITH NON-SKID DECK Pl.ATE Q OPEN CONSTR 

Q DRIP RI.. V WITH OPEN DRAIN 

• HORIZ. AO.JUSTING SCREWS FOR EOUIP,,.ENT 

Q SUITABLE FOR POINT SUPPORT 

C SUIT ABLE FOR PERl,,.ETER SUPPORT 

ti) STAINLESS SHl"'5 n-tlCKNESS -------------­

If GROUTING TYPE ------------------

~ WEIGHTS (LB): ;;_, 0 Oc::::t:> L 13 5 
CO"'PR --- GE,t.R OAIVER --- BASE 

ROTORS COMPR. -----­ DRIVER --- GEAR ----

CO,,.PR UPPER CASE ---------------­

LO CONSOLE -------- S.O CONSOLE 

"'Al< FOR ""'INTENANCE !IDENTIFY) -----------­

TOTAL SHIPPING WEIGHT---------------

CO"'PLETE UNIT 

LO CONSOLE 

S.O CONSOLE 

l.!ISCELLANEOUS: 

L----­
L-----

w ___ _ 

w ___ _ 

l ---- W-~--

• RECO .... ENOEO STRAIGHT RUN OF PIPE OIA .. ETERS 

BEFORE SUCTION -----------

• VENDORS REVIEW & COM"'ENTS ON PuRCHASER"S 

P1PING & FOUNOA TION 

If) OPTICAL ALIGN"'E"T FL.ATS REQUIRED ON CO..PRESSOR . 

GE,t.R & DRIVER 

Q PROVISION FOR WATER WASHING BEFORE OPENING 

.. __ _ 

.. __ _ 

... ___ _ 

CASING BY --- -------------------

• TORSIONAL ANALYSIS REPORT REQUIRED 

DATA SHEET No.12- !:>$-/<. • t:> 9 REV . ...:0=----- SHE ET _ __:5;...._ __ D F _--=-6 __ _ 
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ElE~tCtTY: 

VOi. T ,lGE 

HEFIT7 

COOUNG WATUI: 

DRIVERS 

TEt.IP INLET ----'8:.c-.=fi ____ F 

~ESS NORM !; 0 PSIG 

t.llN REn!RN 3 5 PSIG 

UTILmEs 

HE.-"nNG CONffiOl SHt./TtlOWN 

4b0 IZ.D 12..0 

Ge> 60 '-o 
-2.__ 

--..,-

l.V,)l FIET\JRN I l s F 

DESIGN 5 0 PSIG 

i.v.x AU.OW t:. P "J ~ PSI 

WATEFISOURCE -------------------

INS'Tl!UWENT AIR: 

t.IAX PRESS
0 _.+..JIL..:::>=-'----PSIG WIN ~ESS ------

Data Sheet u./.2 - .D5 - !<. - 9 Si 
an. __ o ___ _ 

TO'! A'- •.~ COIJSO ... PTIOH: 

·: ·-:.i 

STEAM "=>"IML ----------------· ~ .,....,_ 

-----------------~ ....... ~ 
r..S~•J:.;l:,p..i AIR ---------------~::;:=" .. 
HP.(Oi'llVEFI) ------------------.... 

HP 1AUXILLAA1ES1 14' 

6 :nan ____ _ 6 CF ____ _ 
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0 1\J J..._ y OA/E ~ c G u I R. [_,j) 
~ 

•~•'-JC•el..r T~ ,-.. ..... c: .... " OAT t 0 "'•0-Q&AL ott:vis•o.. A = I 
•O• I .• • ----- U"IT fLaµri2-1uR.60EY.P.Ar.Jf\t;R. 

_, 0 Al 9Ull.T 

SIT! ;- '.. • ... ·' ... : .,.... .:. -:- .J . • -:·. sr; ......... o. I ::Lt<. ! II I 
SOvlC! F1 r<..sr smr; fUE;L<iflS 1v,ge.oexeANDE:!L. 
.... ur•c•u•«" .fS.o.m flo·w _..,0E1. _______ , ______ _ 

"°·"I! 01.Jl .. [0 ----------; 
o .. rvrn.J CLsO"BIC bEM?BStoR, 

NOTE Q l11tOCA'T'(S , ... ,.Cl,_ ..... TION TO Ill co..-~£T!O • ., ,.UltCHA.S~lll: 0 • .,. lllANU,.ACTU,.,~111: 

(J.1.L CATA OM P!A UNIT I.UIS) 

0 CAS "ANOL!O !ALSO 5!! "'AC! __ l 

0 SCFW (14.7 91Su, 6 W-~ OlltYl 

0 WtlGHT •L..O'ff, t/WtN l .. ~1"l (0,.¥1 

IMl.l!T C:OHOITIOHS, 

0 ,.llt£S.SU11t€ 1•t1AI 

0 T!WP[,.ATU"[ l",.I 

0 IO!LATIV[ "UWIOITY 1'1.I 

O MO\.t:ui...t." •ltKi,..T 1~1 

CJ C ,./C ..,CJC 1 , Ollt OC •vcJ 

Qco .... ,.~ss111n.rTY ~ o" 1~ 4 vc;l 

0 '"L!T YOLl,IM[, 11;,.,._•[TI 

OISC:><•A<Of C:OMOITlOHS, 

0 PCl!~SU1't 1•11.t.1 

Q-rtwP~•4TUlll:£ !'9_.-1 

QC:.JC..,IKzl Ollt UC•vol 
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C0NS1"UCT10N Fl!A TURES 

o~ T\'PI! (OPEH. EHCLOSED. ETC.I 

MAX. CONT. RPM 1'11P RPM T'l'P£ FABRICATION 

MAX. TIP SPEEDS: FPS@RATED SPEED MATERIAL 

FPS @ MAX. CONT. SPEED Mo\ll. YIELD S1'1ENGT1't (PSI) 

0 LATERAL CRmCAL SPEEDS: BRINNEl HAllONESS. MAX. MIN. 

FIRST CRITICAi. RPM SMAl.l..EST TIP INTERNAi. WIDTM (IN.) 

DAMPED UNOAMPED Mo\ll. !Ma. NO. @ IMPEl..L.ER EYE 

MOOE SHAPE Mo\ll. IMl'EUJ:R HE.AC @ RA TED SPEED (FT.) 

SECOND CRITICAi. RPM 

DAMPED UNDAMPED O~: 

MOOE SHAPE 
MATERIAL 

THIRD CRITICAi. RPM 
DIA.@ IMPEU.ERS (IN.I CIA. @COUPUNG (IN.) 

DAMPED UNOAMPED 
SHAFT END: 0 TAPERED 0 C'l'llNOAICAI. 

MOOE SHAPE 
MU. YIELD S1'11iNGTH (PSI) 

FOURTM CRITICAL RPM 

DAMPED UNDAMPED 
i:;,ao: 

MOOE SHAPE 
MATERIAL AREA (IH.'] 

LATERAL CRITICAL SPE EO - BASIS. 
FIXA T10N METHOO 

·= DAMPED UNBALANCE RESPOl'<SE ANAi. YSIS 

:::; SHOP TEST 
SHAFT SLEEVES: 

::::; OTHER TYPE ANALYSIS 
0 AT INTERSTG. CLOSE Cl.EAR. PTS. 0 MATL 

C TORSIONAL CRITICAL SPEEDS: 
Q AT SHAFT SEALS 0 MATL 

FIRST CRITICAi. RPM 

SECOND CRITICAL RPM 

THIRD CRITICAL RPM 0 LAB YRINTl1S: 
FOURTH CRITICAL RPM 

lfC'!CRSTAGE 
C VIBRATION: 

TYPE MATERIAL 
ALLOWABLE TEST lEVEl MILS 

1PE.AK TO PEAl<l ~EPISTON 

TYPE MATEl'UAL 

::: ROTATION. VIEWED Fl!OM DRIVEN ENO: 
SHAFT SEALS: 

=~: 0 TYPE 
MOO El 

0 SEAL SYSTEM TYPE 
CASING SPLIT 

0 SETTUNG 0VT PRESSURE 
MATERIAL 

::l -ER OIL l.E.'MGE GUAR. laALIDAYISEAL) 
THICKNESS llN.1 CORR. AU.OW. flN.1----

0 TYPE BUFFER GAS 
MA;<. WORK PRESS ___ PSIG MAX DESIGN PRESS. ---PSIG a BUFFER GAS Fl.OW (PER SEAlJ. 
TEST DRESS 1PS1G; HEU UM HYCRO 

NORMAi.. •1MIN@ PSl~P---
MAX OP~R TEMP F "'IN. OPER TEMP F 

MAX .. OIMIN@ PSl-".P ___ 

IAAJC NO OF '"'PEllERS FOR CASING 
0 SUFFER GAS REOUIREO FOR: 

MAJ< :A.SING CAPACl':""f (ICFYI 
=START-UP 

RAOIOGRAP" OUAllTY ~YES ONO 
'.:; AIA RUN-IN 

CASING 5?\.IT SEALING 
:J OTHER 

..., 
BUFFER GAS CONTROi. -

~N·e PS : 
SVSTEM SUPP\.IEO BY 

MATERIAL 

- c BEARING HOUSING CONsmuCTION: --
"'°-- OWolETERS T'YPI: 1SEPARATE. 1NTEGRAl.1 SPLIT 

NO VANES EA. ' .... T&RIAL 

•EMARICS· 

I i !l '= i( -- ! ' Data Sheet ••·~~..--..:~-------
.-1 1n._ ...... __ S II ET __ 3 ____ _ IF_..;;.6 __ _ 
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CONSTWUCTIONF£AT1JAES.CONTC 

C RACIAL BEARINGS: Q AU.OWASL.E PIPING FORCES AHO MOMENTS: 

TYPE----· ---- SPAN tlN t INlET ! OISC><AAGE ; 

.U:.E.A flPrrf'' --- ·- LOAOING 1P5h ACT ··--Al.LOIN FORCE I i.tOMT I FO~CE i MOMT I ~CE I t.IOMT 
UI r:T. UI. r:r UI. I r:T UI 

CENTER PIVOT --- AXIAA. ! I I I 
OFFSET P1\IOT .. 

I I i 11£RTICAI,. I I .. 
MOl'llZ. 90' i I I i i ! 

PAO ..... TERIAL 

T"VDE SASBIT"T ---- FORCE t.IOMT I F~CE l UCMT I ~CE I ""°"" UI r:T UI. r:r UI. r:r. UI. 
oA8BtTT T><1CKNE ss . --- AXIAL I I I 

VERTICAi,. I I I I = THRUST BEAAINC: 
MOl'llZ. 90' I I I I -

LOCATION ---· -- -- TV"'° 

WF'R ---- AAE.A 11N '1 

LOAOING IPSll ACTUAL --- - A.L.L0WA131.E 
INSTRUMENTATION 

GAS .L.OAOING IL81 CPl.G SI.IP LOAD IL8• PANEL SUPPi.i ED BY 

CP\.G CO!FF FRICT CPl.G GE.lR P1TC>< OIA llN 1 INOI· SHUT-
CA TOR AL.ARM DOWN 

llAL PtSTON COMPENSATING LOAO • UI HIGH GAS DISCHARGE TEMPER-
CENTER PIVOT ATURE (EACH SECTIONI ~ 0 0 
OFFSET PIVOT 

REFERENCE GAS PRESSURE ~ 0 0 
BAL.ANCE ORUM DIFFEREN- 0 0 0 ... TIAL PRESSURE 

PAO MA TERI.AL BUFFER GAS DIFFERENTIAL 
PRESSURE 

0 0 0 
TV"'° 8A881TT IMBEODEO TEMPERATURE 
8A861TT T><ICKNESS SENSORS 

RADIAL BEARINGS • @ fill 
TYPE 
NO. PER BAG = WAIN C0NNECT10HS: l.OCATIO"' 

----- THRUST BEARINGS • ~ at I I I FLANGE I I SIZE I ANSI •ACING ! POSITION llEI.. •PS TYPE RATING i NO. PER BRG 
I I I I l l.OCATIO"' 

IN(.ET 
I 

·-·t-=1 
PHASE ANGLE TRANSDUCER 

OISCHARGE 
; NUMBER l.OCATION 

: I 
··-

I I -·'"-'·+··-· ..... _ .. ___ 

I I 
-·---·-·-

I I 
W!IR.&TlOH OETP::CTOAS: 

; I ?f TY"E Rex I ;vJ I rv ~ MOOEL • 

~ WFR O 1:."'-"I t...::-:.1 ___ ~av A 1?A ~ Crs...t.f.!.. 
~NO AT E.lC>< 5""'" 8E..ARI..: _:;z_ TOTAi. NO 

I 

- 0Tl1ER CONNECTIONS: -..R"' ~,., ....., -? Jr;;;...~:.. - ~ OSCl.L..L.ATOR-OETECTORSSUPP\.IEOSV i\ C.!- •i:I...:·.·-

~· NO SIZE TV"I: I ~ MFA 2_·;) rrt.C1 ·t'-)G;,./J.lt;J~ MOOE.I.. 
: I .--- ...... - ,~~ .. ,.. U-· ,...... .·~ 

LU8E·Oll "'lP R MONITOR SUP ..... 1EO BY I d ,. ·:;.- ,_..,.._.•(..J.:.?. I'- -·.•,) .•• -, 
I ' ·. ' - .. t..UBE·OIL );..iTl .. ET I X LOCUI~ ·• ···!-.- .. -. ;_. E~_!-~SU~E - I ..... ~- ·r: 'J. ' ... "·v·lol ~.e... "'~,.. <.. SE.AL ·OIL IN.L.CT )i{' Mf:R. i.,,(,-"""" ...._. -· , .. : ,. ·· L.. El 

SE..AL·OIL OUTLET I i 0 SCA.L.E AANGE -- 0 A.L.ARW :JSET@ ~1i.s 

CASING OAA1NS ! I 0 ~UT'OO- =SET@_Wl.L.S c TIME OELAV -- sec -STAGE :>RAINS I AXIAL POSlTlON DETECTOR: 
VENTS I ! jiJ( TYPE ~ :Q '£..' ·tlf ['I Q WOOEL 
COOLING NATEF> I i 7' MF'R 2f:".Jn_e:=; -r\/,C t,/.£l Qtl Q NO AEOUIFIEO ~ 
PRESSUF>E : x OSC:.L.L.-TOA·OEMOOULATOR SUP ..... IEO BVil,;pc;>.:)'~:/f/.;Jf;'i:f'f? 1/~oe_ -- ,. I "',c-::;-~·-. 
TEMP': R.A TURE I ~ MAI ::::;;~LEY./\ &;1/AGA 0 r..ooEL -

l'UAGC C'QR I )'( ~ Ra ~ ;.<=r:.0 ·-~ MONITOR SUPP\J.EO evV . ..-. • ~ -· -
BRG ~CUSING ( ':( t..OCATION l-'f·l -.GI . ENCLOSURE 

BETWEE'< BAG & S;;.t.L ~ MF'R ;:.!.~IL!..2.'/ .,\_2/. c: WOOEL 
. I 

BC.WEEN ~ 6 GAS i i 0 SGA.L..E AAHGE -- 0 ~· Q SET@ "'1.L.S 
SOI. llEHT 1"-IECTION i .i I ' 0 OSET@-.....S Q TIME OE.L.AV -- SEC. ~: 

.. -
DATA SHEET NO·---'-'•·-=-~~~)..__!/_. --~I\ REV. ___ o __ _ SHEET __ t.. ___ _ OF _ _,6..._ __ _ 
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CONSTRUCTION FEATURES. CCl'ffO 

COUPuMGS: 

()RIVER· 6Si'JOR 
DRIVE -GEAR 

'tsi/ ""'Kf 

0 lolOOEL 

Br-uury,-

-qf LUBRICATION 

~ MOUNT CP\.G. HA&.Vl:S 

Q SPACER REOO 

Q UMITEO ENO FLOAT REOO. 

Q IOUNG AOAPTOA REOO 

0 CP\.G. RATING CHP•100 RPM) 

0 KEYED (1) C"lR til: 0R ><YOR FCT 

Sl-40P INSPECTION ANO TESTS: 

SHOP INSPECTION 

><YO ROST A nc 

a.&ECHANIC.ll ~UN 

"ECH "UN SPARE ROTOR 

FIT IN SPARE ROTOR 

PERFOR'MNCE TEST cGJ.511AIRI 

WITH OR1VER 

· LESS DRIVER 

US! S><JP LUBc l SEAL SYS 

use JOB LUBE & SE>L SYS 

USE SHOP YISR.\TION.PA06ES. ETC 

use JOe VIS & ...... AL D•SP PROBES 
OSCILI.> TOR·OEOECTOAS & "'°"I TOR 

REOO 

)( 
PRESSURE COMP TO FUU. OPER PRESS '<::/ 
OCSASSEMBLE·REASSEMBLE ~ ~,_.i; ~ 

AFTER T!ST .'R 
CHECK BAGS & SEALS AFTER TEST ~ 

NOISE LEVEL TEST 'ef: 
RESIDu.>L ELECTRICAi.MECH. RUNOUT Q 

Rf\w&.<::: Fw....i 604 (,g % ~ 
lo 1'2. O ~o D/: NOt-f11,.J1l(.. 

wrn-.Ess 

0 
0 
0 

'f( 
~ 

·'"' -' 

~ 
'9'." 
0 
".: 
0 
._, 

)(" 
--
0 
0 
0 
0 

'<( 

REMARKS. , ~-.1.· ·::. P~, A ·· S-cc:Pr-= 
1 

C.30 P.5!A 

GEAR-<...::., '=,J· 
;3~-;;:t-;r 

OSSERYED x 
0 

}1 
c 
0 
0 
0 
0 
0 
Q 

0 

'"' -.; 

~ 
~ 
'lK 
~ 
0 
0 

0 AT A SHE ET NO . .__-_1_.-=-7 _..J)_,')_.k..,,"'_-..;.I.;..( _ REV. __...:f'i....__ 

ISASEPl.ATE & SOlEPUTES: 

SOUF'UlrES FOR. Q Q GE>R Q DRIVE" 

8'.SEF'UITE. E/·-...• c:-. :~ y COMMON CUNOER -: G!>.R & ORIVE,,J .:, ;:: 1-..l ;;. ,;._ /• .. - >:~ 
Q UNDER ONLY Q On-<ER -------------

Q DECKED WITH NQN.SKlD OECK PUITE Q OPEN CONSTR 

Q .OfllP RIM Q wtn-< OPEN DRAIN 

Q MORIZ. A0...'1.JSTING SCREWS FOR EQUIPMENT 

Q SUITABLE FOR "OINT SUPPORT 

G surrA&.E FOR PERIMETER suP"ORT 

0 STAINLESS SHIMS THICKNESS -------------­

C GROVTING TYPE ------------------

0 WEIGHTS (lB): 

COMPR --- GE>R ---- DRIVER --- !!ASE 

ROTORS. COMPR. ------ Ol'<IYER --- GE>R --­

COMPR UPPER CASE ---------'-------­

LO. CONSOLE ------- S.0. CONSOl.E -----­

MAX. FOR loolAINTENANCE (10E .. nFY1 --:---------­

TOTAi. SHIPPING WEIGHT---------------

= SPAC~ REOUlREMElfTS (FT a. IN.): / 

COMP\.El'.E UNIT L i 4l I . W -'s .. · ..__ __ 
LO CONSOLE 

S.0. CONSOLE. 

MISCELUNEOUS: 

l----
w ___ _ 

L----- w ___ _ 

CJ RECOMMENCED STRAIG>(T RUN OF P1PE 01AMETERS 

BEFORE SUCTION ---------­

Q Vl:NOOA'S REVIEW l COMMENTS ON PIJRCHASER'S 

?!PIN(; & FOUNDA nQN 

Q OPTICAi. AUGNME"T FLA TS REOUIREO ON 

GE.AR & QRIYF 

Q PROVISION FOR WA rER WASHING BEFORE OPENING 

H __ _ 

H __ _ 

H __ _ 

CASING BY --- -----------------'/< TOASION.Al.. ANA<. VSIS REPORT REOUIREO 

C~.:.--:>..-ll 
:ilD= 

1~;; 

1-;::-x!"'f-h-1?::=- t c:.. 
/')..I<- o;z 

SHEET_...;~;;..-__ 0 F _ ___.6 __ _ 
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un.mes 

llT11JTY CONOfTlONS: 

STE.UI ~M:RS HEio TING 

tNl..ET MIN----- PSIG --- F _;;:-:.::, P'SIGS°~\ F 

~M ------ PSIG --- F --- PSIG __ ; 

IMll PSIG --- F --- PSIG __ F 

e,x,...1.157 Ml" ---- PSIG --- F --- PSIG --F 

~M ------ PSIG --- F --- PSJG __ F 

~ ------ PSIG --- F --- PSIG --F 

El. E CTRICITI: 

::lAl'JE s ... v.m.c; ~Ol S><l.IO....ow>< 

VOlTAGE !;.1.:-0 .:J::._o)_ --- .1 :..~.:::> j 1.J ::CO) 
(f_-, ><ERT4 -;;o 

F'l;ASE ? ~~; 

COOUNG WATI:R: 

T'E .. P IN~f'T 85 
~ESS~,. S :..'.' 

WIP., AET\,JRN °'3 .-:; 

F 

PSIG 

PSIG 

C..-:::' 
, 
'- -~ ---

--- __ I_ 

~RET\JRN I I '5 F 

OESIGH z.::;- P'5IG 

IMll AU.OW C. P 15 PSI 

WATER SOURC~ ------------------

.. STIIUWE"1' AIR: 

_.. PRl!SS I' - l'SIG ..... ~E5S - P'5IG 

Data Sheet ••·----'~1 • .:-_·_o_s._....!:(,__-.11 1n. ___ _ 

::::; TOTAL llT1LIT'Y COHSUWPTION: 

COOi.iNG WAT'ER ---------------0-
STENol. ~""'L ---------------",_ 

~-~ 

~U .. ENT AIR ---------------SO'W 
HP(~IVE ., .... 

HP !AUXIUARIESl .... 

4 0 0 0 :~ {J f -::_ -~ ::;) ::.:; :~ G ;V? 

I · I,. ~ ·;-:> C.ooo ://:: ?; b ~- r ~ 

-r-1- ' ' ,. I ::. \ f.., i ~ '-

6 sun ____ _ 6 ., _____ _ 
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0 "' "U"-T A~V:::\•CN ------.,.--------·---

UHi.,. :--- · .. •. L--------------1 
'I Y ( c. ,::,. : : .. :. '.• ' • _) 1 

' .. · ' •. { r-.•_..' .~ •• '!' l_....._.-f-'.:-'· !:=:;~'--; _._\ _'.-'---·-·------

H ,>•J :CE 5Ec_gtJg_ S:fAGE f'ya 4A5 -ru&Bar;)l.fAAlpEt< 
... ~u·•.:~v ... ~,, 1<oro ELavJ _ "'Oof\. ----------------

Sl:JitlAt.. HO. ----''~·~~----'-/_•..:;·-'·'-----j 
' 

o~ rvt:~~ --"---=:.__=-·-· _-_____ ·_ .. -_._-_. ___ ._·; 
M!)T~ 0 l"'OCATf'S UU'C.Jlt .. ATIO., TO 1!11 C:)._•\.[Tt:> •'fl' PU•CHA.Sl;ilt: 0 •T WAMU1'ACTU.-~lt 

(ALL DA.TA 0" l'!R UMtT II.UIS) 

0 CAS "'AHOt...~0 IAL!;O St;~ PACI!: __ I 

0 ~~/$CP'W (14.7 ~t:I• .ti &a-., OJlt.,J 

C• "~iCM'T' rLow. 1/w1H rw~~) CO•Y) 

IHL ~T COHOIT:O>l5: 

0 ~~f;:S.SU•i1! 1P11~1 

0 TEMP!:,.ATU"! i,.1 

0 lltf1-ATrv~ NUWtOlrY 1~1 

0 WOL~:u1..•11t w!:~;.itT (Ml 

~ C rs/C ..,C'C 1l 091t t)( •v~l 

Qco.,.,.,.~.s.s1a11..rTY 1:,l Oi't-Ft.avcl 

CJ IH\,.!:T VOt.,.UM!., ICFW.•ETl 

OISCH .. ~Cc C0)f01TIOWS: 

0 Pqf!.SSU::t~ 1•S•A) 

Q":"!:WP~.i:t.\TUJlll:f. i-,-1 

Qc.1c._.1J1t 1 J O::i!: 11<,.vcl 

CJc-=>.1.CPJ111tf.S'il!IH .• CT..,. <Zi1OR1~ .. vol 

Ot:vc=L-oP~o _ . 
O !J~.:- ~o 1.-it:t: c ... ss.:>:S 1HCLJ 5t.J~r:r-. ~.,., r. 

0 l::STIMA"'i'EO SU11tCl;, ICF'W CA'!" SPc!:~~ .A~OV'!) 

CJ ,_.~~Y'TROP1C :•£AO (F~l 

0 POl..YTRO.?IC !:."-'lCl!:JrotC., l'l.~ 

0 GUA~A.HT!:!: P'OtHT 

G ?~P,.CRMA,.,.,..;~ CU"tV~ Jri40. 

p RO.S::: a co,;TROI..: 

O~!llATl>'G COMOITIOM~ 

OTM!A COH::)ITtOtritS 

JtAT!:O A D c 0 

fvELt;i:.; 

t~ '1"J.J5 

3Sbl 

~.o 

2.S-0 

-
""· ?. -
1.0 

be;4fo 

b5"" 
too 

/.ri r 

.2:i1t..o 
21000 

- I 
.. 

·-
-· 
-

Mf:~MOO: 0 SY~A3S '~OM------------------
TO ------------------------! 0 AH?'loSU"C!: II Yl"AU: 0 IU HU.U. 0 AUTO 

0 SUCTION Tl••O'TT\.l>OG rlO°'" W 0 e>Zc: 
G S"l!:i!O """'".''°'" ""o" <Ge:? /'::-

TO 

TO 

() OTHl!:H------------------------------------------------1 Qsou .. e11: ______________________ ~------~-------------~ 

() TY"'~ ------------------------------------------------~ 
Q """"'"!!:: "0" "'"CU .. ATlC: C:Oort .. 01. ""'". ----- ~IC 6 ·--- lltP'°' .. ----

O'TMCIO -----------------------------------------·---! 
_:l~VX::E: 'l)CC>'1'IMU::IUS 0 INTV'Oolll'T!l<T 0 :fTA>C> 9Y 

--------------------·--------·--------------------------~---------1 
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El.61 

-----~~-----------------------~-----------------·-------------
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GAS 4 .. 41..YSlS OTMEit C:ONOIOIONI 

JllllORW.\L AATl!:O! .. • c: 0 

I w..•. I 

Al .. za.tu: I 
ox,.c;i;.. pz.~ool i 

1--•-A_T_e:_ .. _v_A_ .. _.,_A _____ ~1 ta.a I & ' Ttl 

' I 
I 

CARBO" wo .. ox1oe: I z;:c 10 i 49.36 I 
CAA90N 010~-10-~-------,·.-.~-;-r~/~/~.~4~,~,---+-----+----+----+-----+---------------~------I 
.. ,.o,.ocE .. S'-''-"OE l•.on ! fµ. I 
"vo;:ioc::" z..o 1& _'{}? 761 I 

I 
I 

ET MAM[ JO.OU I ; I 
PROP YI.ENE 

sa.12~~,----r----i-----,---.-----+----1----------------------~ 
i-----------;--~---: H.120 j n. 9U":"AH~ 

I 12.ics 

j 1:.m ! I I 
~~-t--~---, ~-+~~,r--~~l~~---~~~~~~~~~~~~~--1 

er-. c:; o O"Z. I I 

I I ..... -----------+-----i-----,,----1--·--..... ---r-----+---..... ------------------------~ 
t--~~~~~~'--~+--~-L~--r--~~l~~r--~~·~-----~~~~--~~~~~~~~--J 
~T..;:O_T.:_•=.--"--_-:L~u~,..,~/,J:.·Lu' n~ __ .ll~.15:':.3L ____ '. ____ _,1~---r----'~--1..__ ________________ -; 

•vc. wo".. 'flt':'. I I IR '7si I 1 i I 
l.OC•7i0~· = IH:l00i:t 0 "EATEO 

«> ouTOCO'> ~UH•( ATE:> 

ai>GR4C<; lEVt:l.Q MEZZANINE 

'l!J U HOER A00" 
0 PAltTIAI.. $10£!; 

0---·-----
::, Et..£::7;:ilCAI.. ~;:iE4 Cl.ASS GR. -- OIV. -----

@•IHoE;:iozATIOH FIF.Q.:l. c TROPICAl..IIATION REQO. 

SITE CATA, 

C· ELf;VAi"ION~ ,.T. BAROMl!TER 1..4:.L SltSJ• 

Q fH,'1GE OF' A°"BIEHT TE,.PS.: 

NORMAi., •J" 

Jrr.'IHIWU"" •c 

OAY EIUl..9 

9(o "';:" 
- I 00.c 

·-:_ .. _U'.UAI.. CONOITl•JHS, 0 ous; 0 l'UMl!:S 
Qo1.11ER ('PA.:.. Ert .... '~-:; lJ. 1 ,,;;-;:·/.-""';~: •• /:..·;:1.;·· 

l-s =. !/// c. t)...) ~ i6h& 10 • s. w 

MOISE Sl'ECIFICATIOHS, 

0 AF'Pl.ICABI..£ TO MAC•llME; c..:;;:1 ;../J.l - )/;;. 0 I '.:f:J 
SEE SPEC1,:1CATIOH~AL": ; 1 

.. tJ'.;:~·t1, /k~>~"; .'/>~ ..... , ..;:;;' 

0 APPLIC.A.9l..£ TO HEl::;M80FtM000 3 !-I .... { ·;:·• Sc-.:1-·~r;. 

SEE SPECll'IC:ATION -----------·--------

ACCOUSTIC HOUSING: 0 ve:s 0 HO 

Ai"l'l.ICAal.E ~PECIFICATIOHi: 

f'AIHTIHC, 

~ , ... NUF'ACTURER"S STO. JV!})_:.:..; 
_, . ' .. :'' 

0 OTHERS -----------------------

SHl?.,EHT: 

@ OOMESTIC 0 EXPORT 0 
0 OUTOOOA STORAGE 011ER6 MOHTMS 

EXPORT BOXING R!QO. 
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COHSTRUCi10H F"J nJRES 

C: SP!:EDS: 

M.U CONT ------RPM mtP ---------RPM 

M.U Tl? SPEEDS. ------- FPS@ ;ur:D S?EED 

FPS@ MAA. CCl'<T S?EED 

(J U.TCrU.L CRITIC.AL SP!:C:OS: 

F!RS T CRtnCAl RPM 

CAMPED UNO.AMPED 

MOOE 3HA?E 

SECOND CRtnCAL RPM 

OAM.?:O UNDAMP~O 

MOOE SH.APE 

Tl-itAD CAIT1CA1. RPM 

O•MP:O UNQAJr,,.1?50 

-.r~)QE SM.APE 

FQURTH CRtrlCAl RPM 

OAM?c:U ------ -
MOOC: Si-4A?E 

l-' T:A.Al c;:;,;1c,.l S?EED - 6.ASIS 

·= OAMP:O Ui"f~L..-'HCE Ft!:SPCNSC ANALYSIS = SrfQ~ r:si = Gn-iE=t T"l'PE .\."Vo,L YSl.i 

C: TORSl<)HAL CrliTIC~.h_ S?C:!:QS: 

Fl?S T CJ;tTICAL RPM 

SCCONO cw1TICAL APM 

Tl-tr;.i;:, r;;:u71c,.,L -------- F-4ri\.f 

FOVRTH C;:JtrJCAl RPM 

C ¥18:!__.i.TIOH: 

Ai.LOWABl.E TESi lEV~i. MILS 
1PEAI<, TO P~.>I(°) 

C ROTATION. VIEWED F?.OM DRIVEN ENO: 

::; fAStH~: 

UOD€l 

CAS·NG S?UT 

L.l..t.!'E?.tAL 

i'HICKNESS (IN 1 CORil. AU.OW. !IN.)----

w..x W0R:( PR:ss ___ PSIG MAX OEStG>o PRESS. ---PStG 

TES':" P~E3S 1PS1G, ,..EuuM HY ORO 

MAJ( CPER TElrwlP F YIN. OPE!'! TE"4P F 

MA.le ·"° 04' , ... ~ELLERS FOR c .. s:NG 

.:Ux :ASINt:i CA?ACIT'Y t:Cr'M) 

R..A01QCPJ-P.,. OUAUT'V (;YES 01'<0 
C>S1NG S?uT SC>~tNG 

--
~: 

~rE~IAL. 

-· - . 
M) -- Ct>.M::TE:=iS --·· 

N() VA~E5 EA. .. ---

TYP.: (O?!:l'<. EN<ACSED. ETC.I 

TYP.: i'ASRtCATIOl'< ---------------------­

W.T'"c.Al>.1. -------------------------

w.x. YIEl..O smE1'Gn1 (PSI) 

!IAINl'<CL HAADr<ESS. MIN.------

$.LU.U.£ST TIP INTERNAL W!OTH {IN., --------------­

W.X. IMO. NO.@ IMPEL.!.ER EYE ---------------­

W.X. llolt>"-1.!..ER HE.AO@ RATED SPEED (FT.) ------------

QS)l.AFT: 

l.&An:Fl•Al -------------------------

DIA.@ COUPl..ING (11'<.) 

0 CY\.INCAICAL 

OtA @ IMPEilE'!S (IN.) ----­

~ El'<O: 0 TAPERED 

IMX. YIEl..O smE.>;Gn< (PSI) ------------------

M.4T'ERIAL AAEA (IN.') 

FD<.A no" MET>iOO 

SH.AFT SL!:!:V!:S: 

0 AT INTERSTG. CLOSE Q..£><'1. FTS. 0 W.'1.. 
, 

0 AT SM,.,_...,. SEALS 0 o.v.n.. 

CU.3YRt,'lrHS: 

INTERSTAGE 

TYPE MATERIAL 

BAl.."l'<CE ?tS TON 

TYPE ...... T~IAL 

~AFT SEALS: 

0 TYPE 

0 SCAl SYSTE"4 rYt>E 

0 SETIUNG OUT PRESSURE 

'.J ..,.Ell O'l L!:>l(.AGE GU>J'I. (GAioQAYISCAlJ 

0 TYP!: BUFFER GAS 

0 SUFFER GAS FlOW (PER ~l. 

NORMAL #tMIN@ PStC.F ___ 

M.U. #1-..1N@ PSl..!.P ___ 

0 BUFFER GAS REOUtRED ~: 

C ST .. RT-UP 

CJ l\IR RU~IN 

CJ OTI-iER 

-; - BUFl'ER GAS CONmOl 

SYSTEM SUPPl.JEO BY 

C BE..r.RtNG HOUSING CONSTRUCTION: 

NP!: (SEPARATE. INTEGAAl.1 SF1..tT 

..,.TERI.Al -

~j"""'=(l·==-=--=-·-=--=---~_-___ ~~~~~~-===~·1 ·- -------------------·~-- ==-r 
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COfolSr.ilUCTlOH FE.A TU~ES. COl'ffC 

C RACIAL BEARtHGS: 

T"VP~ ----· - --- SPAN!INI --------

c: ... ;cr:a P1vor 

O-"SCT P•VO~ 

.. 

ACT .. -- AL'-0\N 

---- -· ----------------
-·-------·------

--·------------------
-·---------------

=THRUST B!:.Al'llHG: 

l0C"' riQ,.,. ---- - TYPE ----------

..... ~ ----- AAE.,.A 11N
1

1 ·--------

C?l.G SLI" l::l•O <l9· -------

CPLC. ~E...AR P1iC"1 CIA /IN I -----

----------
--·--------------------

= t.l,llN C0NNEC~10N5: 

INl::i 

ANSI I ! SIZE FACING 
i 

! 
R.a.i'ING 

J---7-. ---'---

! 
! 
I 
I 

i i I 

I FV.NG~ I POSITIC" VEL FPS 

1 
I 
l I 

I 

I 
I 

' = Oll-IER CONNECT10MS:---..,.---.------------., 
SER¥1CE NO SIZC 1 T""f'"P! 

CASt,..G ::;,=.A.INS 

Si AG: ;:i::_.·~s 

a;oG M•:•JS,,,G 

9:TWE:'< 9RG & ScA'-

--------

~----=--;--_-----0 
--------·- - --------<' I 
' 

I 
I -- ; 

·! 
' --; 
I . 
I i 

-----------------
1 

I I 

0 AU.OWASLE PIPING FO.RCES ANO l.IOl.lc>-IT'S: 

IN\.ET ! OISCHA~GC I 

FORCE I L.l()MT I FO~CE I UOVT I FO?.C!: I UQO.IT 
i.a j FT LB FT Li! Li! FT. LS 

,.,.~ I I I I I 
VERTI~ l I I I i 
~lZ.9<:/' i I I j i 

I FQ<>CE 1....:·"1' I FC~CE i '-'C...,,. I Fe-ACE uc..rr 
Li! FT l.S FT LS I 1...9 Fi. L.9 

A:t.IAL. I I I I 
VERTICAL I I ) I I I 
"""''z !l'7 I I I I 

INSTRUMC:NTATION 

PANC:L SUi>PLIED 8Y 
INDI· SHUT· 

CA TOR ALARM DO'NN 
HIGH GAS OISCHARG!: Ti:M?:R. 
ATURE (EACH SECTI0.'1) G 0 0 
REFERENCE GAS PRESSURE Gt 0 0 
BAL,;~;CE DRUM OJFr::REN- 0 0 0 
TIAL PRESSURE 
Bur=r=ER GAS OIFr=EREMTIAL 0 
PRESSURE 

0 - 0 

1~1.BEDOO:D TEM?Ei'IATUi'lE 
SEN50i'IS 

RADIAL BSARINGS a .e ~ TYP: 
NO. PER SRG 
l.OCATIO" 

THRUST BEARINGS 
TY?C: 

0 <ifZ-J c 
NO. PER iJRG. 
LOCATIO~• 

PHASE ANGLE TRANSDUCER 
NUMBER LOCATION 

·11 TYP"C"DXJ.JYf L ry c .. oo:t -------
~RATI~DETECTO?.S: 

0 1.<FR== J\JT LP 'I'- t~J~ tJ ,ll c.-"'A Q K ·S("'} .,:,..: :. 

~ NO AT E.40< SHAFT a~•..U --~ TOTAi. ..0 ---r--
~..._;,•..., ,,,,. •.• ·•·&"t 111,,., ---,. 

• OSCILL.AT~ETECTO<'S SIJ~P\.IEO SY I <1 'i I:" "'I" I .• · ' :1 •. ,c..; •-

ci. ... ~R ~UTL.i::. j -h F ;.: ~'iJ 0 t.IOOEL ----.,----
~ ... , t"'.::'"~/t,.•1 ,.,.·•-1 ' I .•. 

~ "'°"'TOA SUPP\.:~ ev I k 1-< '" ''· CL l l "· • .-.: ;_.:.:..1. ~·?: · 
• LOC&TIQH l'"'ci~2 l ENCLcsu;:os ---

ll M~. C MOOEL --------

0 SCALE AA>GE -- 0 Ai>RM C SEO @ ______ _,..u1LS 

Q s;<U'TOOWN ~ SET·~ - l.<ILS 0 TIME OEl..AY -- SEC 

.UUL F>OSITION DC.ECTOR: 

~ T'YPE B«c.//f/A ";y 0 l.IOOEL -------

!Xi uFR t:i;":·.'.-:.-::.·/ -NE'/(•:.'{:. 0 HQ REOU1REO 

~ OGC:t.l.' TOf'-OEMC'lOUl..A To;'I S-.JPP\.IF.O SY~:; :;: .,.- ,7;; I. C'-'".'.'. -v;::rCf"'. 

t 1?£ ...rnpq,)e/AP!; ex. ·~ ~ .... ,.-. ;. 
~ I.In! -~- - 0 t.oOO-L·-------

'C/ 1.10NrrOR suPPl.iE!lSY . :..·~· :.::. :: E Y'."'1~~Jr: :.·.;. 
/' '5j LOCATION f-"A /') c: L. ENCLOSURE--------

;... :=:.. ' -L• 'I ~ ! ;: • / $21 Mi'"R '' ' - ,._ I ~· 1 ., • ,·' 0 ~L --------
o ~IUNGe-- o ~· Oser@ •LS 

0 ~· 0 SET @ - Wtl.S 0 TIME 0El.'Y -- sec 

~-----------~--~-------A·~-·-.... ~--·~-------------------.....1 i'L.'.:S !..: _,._ .. _ n::lf.. '·'--- SHEET __ -_'·---- o;: _ _,,.5'------o;..TA S:-iE:T .'lo. 
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CONSTRUCTION FEATURES. CONrO 

couPl..1HGs: BASEPL'TE & SOLE?UTES: 

OA•vew6e;>J OR 
GEAJ'I-. G.•?'. o.J 

SOl..EPl..A TES FOR: 0 Q CE.<A Q Of'IVf 
OAIVE -<>EAR 

0 M.At<C f~C~!:: 1-..,r "F,~ l-.i•:1-,/ Bl>SEPl..ATE. ExPAN·t>E..R.. 
0 "'OOEl 

);!I' COM...aN IUNOER COMP. GEJIR do Of!IVE N ~ ~ .. '-..::.:::; .. : ~.:-.:: : . ..._ 

0 lUSRICA no.. ~ 0 IJ '1 0 UNCcA CNLY Q OTMER 

0 UOU"1 CP\.G. HM. VES ~·r· ~.l./";·,~J:J -::;::{ ..... [/::::,·• 
'~ 

0 OECKEO WITH NCJN.SXlO OECK Pl.JI re Q OP<;:N COk.STR. 

0 OAIP RIM Q WITH cPEN OP.AIN 

0 SPAC<R REOO 0 HOA•Z. ,.O..'USTING scs<ews FOR eou1Po.o<:NT 

0 UMITEO ENO FLOAT AEOO. 

I 

0 SUIT ASLE FOR POINT SUPPOA T 

0 IOUNG AOAPTOA AEOO. c SUIT .-&.E ;:QA PEA1.,.6TliA SUPPORT 

0 CP\.G. RA TING (MP!IOO APM) 0 ST .. INLESS SM1MS TMICXNESS 

0 i<C"YEO Pl QR (2): 0A MYCA FIT 0 GAQ<JTING rvpc; 

~OP INSPECTION ANO TESTS: 0 WEIG><TS ILB!: 

REOO Wll"NcSS 06ScAVEO CCM~R. --- CE.a.R ---- CRIVE.R --- SASE ---
SH<..'? INSPECTION ~ 0 ~ 

ROTORS. CQMPA. ----- Cfl;v;;R --- GE}.A ---

HYOAOSTA11C 0 0 0 COMPR UPP5.R CA.SC 

1>1EL11.;M LE>-< )'( 0 J( LO. CONSOl..E S.O. C0"5Vt..E 

UF..·:H . .\NICA!.. ~UN )i( )!( 0 OAAJC. FOR ..... INTE.'<ANCE (IOcN nFV) 

ME~H RUN :ir:'AME ;:::tQTGA '%- A 0 TOTAL SHIPP!~ '-h!::GHi 

FIT !N SPA~': P.OTQ~ 0 ·'"' 0 ..... 
?~~;'('\1MANCE rcsr 1G.AS\ !AIRl )('" )8( 0 c SPACE AECu1r;e~_5_::'•-S (FT & .!!;:)= 

~q J 

NITH OR:IVCA ;« ~ 0 COMP'.ET:i UNIT l I 4 w. .. ____ 
. 

· lC5S QF(IVC::F=t 0 0 0 LO CONSOLE l---- w "'---
·U!:~ Sl"tCi' lU!IE & SE>l S rS c c 0 s.o. CONSO\.E. l w H'_. ___ 

USE .oe wae & S,l SYS 'T< 0 0 
VSE S>-1t')P V'ls.=t>iTION PR03ES. EiC 'J .:; C) 1.11sc.:LUNE?US: 

use ..ce vis .\ 1..x1.1t.L O•SP ~ca~s. 

>ef 
0 RECO,,.\IENOEO sr;:v.>G>4T RUN O" PIPE OIA,,.ETEAS 

I OSC:l..l..> TC~·u':TECTO?.S & "'<)NI TOR ;< ...., 
v eerOF'IE SUCTION 

P~~:>,;U~~ 9=1.._.P TO S:UU.. OP:R ?RE:SS )?; ~ )( 0 VENOOf'l'S ;iev1ew l COMMENTS ~ P'~AOiASEi'l s 

OISA.SSEMalE·i'lEASSEMBlE COMP. F-. YP1~ i...; OE'< PIPING & FOUNOA r.o.. 
.-FTEA resr )i!C. 0 ¥ 0 OPTICAL AUGNMc"IT Ft.ATS AEOU1P.:O CN 

C><E".:i< 91-!C.S & !;E,\lS AFTER TEST 

~ 0 ~ 
~ 

GE.-R & OAIV~ 

NOISE l:V<;:L TEST 0 0 ~OVISION FOR WATER ··~A$>·O!"iG SEFOQE OPE."'tl""-C 
AES;QUAl ELECTRIC.Al.MEO<. rlUNOUT 0 0 0 
RF·J:·-\·.;,.::: EW\l.l FRotvl ~ 

CASING 9Y ---

(oc.:>% :o 1;.lo""/o ~ 0 )l[ TQASIO'""' AN"'-YSIS f.lcPQAT RECUIP.EO 

::;? r: ,_ _, 0 ,.. -·I 11_) ,H L 

RElol.llAKS: -.. 225 F'SIA - G:.0°1= 
~ :±" 

(p"30 f51fi. . .,., So -:sST"&I' "1 £5D~·oof. 
(- tccPF J-2.S • 4>s 1s11\ 

) (: 
f:l-1 o Psi A 

" 781: 
L 

,[L'00F I I /~ ,/ 

[Rd] r' 
~ EtP @--~ 

6E.f'\. C:iEfil<.. E¥~~uoc:R... ~6~- (:;J~j..li< E:dflc...rg::< 
12.('-0ll 1~1< .c;rJ .. 

-. 
CATA SH:F.T MO. /~I_ Li) .k;. - /Z. A!:V. _ __,G.__ __ SHEET _ _;.5 __ _ OF 
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JuR. 8-0 

llT1 LiiY CON .:>ITlOHS: 

5;-:>J,1 OA•llERS HEATING 

ll'<o..E1' ..,,,. ----- PS•G --- F -2.J:2_ PS•G -~ 
Nl)>lU ------ PSIG --- F --- PSIG __ F 

MM PSIG --- F --- PSIG __ F 

E.XHAU::i':" t..1;,.. ---- PSIG --- F --- PSlG --F 

NOAU ------ PSIG --- F --- PSlU --F 

IAA.lt ------ PSIG --- F --- PSIG __ F 

EL E C"Tl'oC1T'I': 

DA.IVS s HEATING COHTRCX S><l./TtXJWN 

VO..TAGE 41(.,o (l~<.' 1) j.;LQ_ ; ·1,_ ---
><E;:177 <;,,o Go --- r~.c /..~ 

P><ASo 
_ _, 

-~. _L_ I _, ~· ---
C.OOU>tG WA T'E.'!: 

TE1-4P INLET -·-... -..... ~ MM RE'TIJR1" I ls F 

?!"~SS ...:;~u S"Q PSIG DESIGN '::J..j- PSIG 

-...1N M:TIJR,_. 
7,,;-

PSIG -·~ IAA.lt AU.OW C. P ! ::> P5l 

'HATC:il SOURCE 

»iiS'TllU~ENT Al'A: 

llS -"""'PRESS PSIG "'"'PRESS ~ I 

Data Sheet llJ. 1:i.~o<s-k'-1~ 11 n. _o_· __ 

IA... k' - o 1-::i.. 

Cl TOT Al. IJTil.!TY COHSU W ?'TIO H: 

COQlloo;G WAT:R ---------------C-
STe..M. 1"0A"4AI. ----------------'-

ST" ..AM. IAAJt 

~UMENT AIR ---------------OCl'W 
HP (OAl\IE·'J ----------------->-"" 
HP tAUXIUAl'llESI. ---------------~ 

4000 v / 3c// &c Hz. 

IE vJ·~ ,.,: J u o · l, £ ~ft117&_ 

I 
6 

l~U:H-----
6 IH _____ _ 
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~Pt.IC.ABLE TO. qi PROPOSAU 0 PURCHASE 0 AS BUIL-:- EQUIPMENT NO. 

FOR.::: - . ::--.:: :. -· ·-:•' \ ~ p·.~r:"?°',,.-!._-1;~) /_c: _ _.·.1 ·- :-_'- PURCH/MR NO. 

SITE :::;..1_ ·:..·. -:-... . ,. .. ·=-·:: ·-·-·:~·-)' ~/ ·:-:' ,_, .. ·· \•'\ . UNIJ' 1'2.JS:ll~ 1'[bl';;.i!~-12~31~ ·ll ~14:; · IZ.~S:l4: 
SErlVICE. t1~C8.Qr:iiE; bJ C.OM P~ g:S:~@-... NO. REOQ. (22 £.p/E 
NOT'E: ·g INOICATES INFORMATION TO BE COMPLETEO BY PURCHASER 1'1 l'IV ?VIANUFACTURER 

~GENERAL 

MANUFACTURER. blQ 8. J:tllf:J g IQ~ SERIAL NO. 

TYPE RPM: MAX ::> - -._J~ 

COMPRESSOR THROWS; 
. ... 1,....... 

NO. FURNISHED ~ MAX. NO. POSSIBLE..~ MAX. FRAME HP: - @MAX. RPM_ '2_R.\TED RPM 

ORIVER TYPL_ DRIVER RATEO HP / . .:..~ . .'.:):) RPM =c, :J ORIVER FURN. BY·O COMPR. MFR. 0 

SERVICE/ITEM NO. e:. ei --- API RECIP. COllAPR. SPEC. 518 

STAGE I 2 .. 
0 

GAS COMPRESSED :-"?. ~"?.. --- 0 
CORROSIVE OU& TO - - --- 0 
RELATIVE HUMIOITY 

MOLWGT .. AT INTA'<E. ~.'.:)~ 3·03 ACCESSORIES 

Cp/C-. VALUE AT SUCTION '· 4-
,.~ COMP. MFR. SHALL FURNISH -

CofCvVALVES AT DISCHARGE (;I PULSATION (DAMPERS! (VOLUME 
INLET TEMP. OF. 23 :o5 --- BOTTLES) FOR ~Act; 9('L.1 ~J :'.) =: ~ 

!:.:=::::; l ,_ -

INLET PRESSURE. PSIA :·;:, --- 3 INTERSTAGE PIPING & RELIEF VALVES 
MIN.~ BETWEEN STGS. PSI 

:)_~) °'..?'~ --- ~ INTER COOLERS 
AC'tUAL. DISCH. TEMP'. Of~~ '-'2. 7 ill3QO --- "3 SEPARATE MOISTURE SEPARATORS· 
DISCHARGE PRESS. PSIA 500 j'.480 --- W/TRAPS 0 AFTER COOLErlS. 
Z~SUCT10N 1°02. /.Ob --- ~COOLING WATER PIPING, SINGLE 
Z €1 DISCHARGE ·1.0~ l-IZ 

INLET· OUTLET MANIFOLD 0 WI VALVES 

EXP~CTED (CAPACITY TOLERANCE t3%,SHP TOLERANCE t3%l @INSTRUMENT PANEL 

LBS/HR. WET L>S50!3 4:;:;03 --- ~ VENOOR ANALOG STUDY REQUIRED 

INLET CFM (CORRECTED! "Z.d.4·~ 1o&5 ---
'SCFM (14.7 & SOI q,ii_1Cf;2 ·~~.~!-!5 ---

BRAKE HORSEPOWER/STAGE 80<=-:i -:~87 -.--
TOTAL BHP - lS.'1.:Ha ~ a WEIGHTS ANO DIMENSIONS 

•• RATED PER API (CAPACITY TOLERANCE • 0%; BHP TOLERANCE +0%) MAX. ERECTION WEIGHT, LSS,.'" .! ) ';;:~~~ 

LBS/HR. WET --- MAX. MAINTENANCE 'IVEIGHT; LSS • .'" .. !. - - .. ~. 

INLET CFM (CORRECTED) --- TOTAL wr .. LESS DRIVER & GEAR:· Las ".'.J'..),0' 

MMSCFO/SDFM (14.7 & 601 --- APPROX. Ft.OCR SPACE I 

BRAKE HORSEPOWER I STAG" --- I !!S' 'N -:. ~' H .12· 

TOTAL BHP (W/GEAR LOSS INCLUDED! --- ROO REMOVAL OISTANCE S2 
TOTAL HP REQUIRED BY DRIVER (W/GEAR LOSS INCLUDED! ... I IJ r:: ~ -.:: .:X:>' =:.~ '.'--::w:·!..:: Rc1,~;'/1L-·=-. 

REMARK~' 
tv10TOR wr.- .-4-P'='.~.)X. • /~.) . .:;.:;.;,.,--· 

= :-· .• , .... / -~ ~~ i: 281 ·- F (: . ...,,.~ .·· .. -;.r::: :~. ·-;; IEiQQ'2 Ho .. ,.~ ~ -~, (:_ 

f:Ut. ·: · .. r· ?"-l " i:t.1:...~F-Ei,.< c-J ,,:\ ·1 1 ~l rt:""p~ ~ :?1'2t.c1: .. ~ lt:il:r:E8.SI:!.~'= ~AS ~'~l:t:i~S I I ' 

-
"S • SUCTlON VALVE UNLOADERS H •HEAD ENO C•CRANK END F •FIXED POCKET OPEN V•VARIASLE POCKET OPEN 

-SEE A.P.J. PAR. 55 (NO NEGATIVE TOLERANCE. ETC.l . . 

A.. I 
6 I 
.&. 1-'Z.'3-31 P-E:V15i::: 0 :::01~ PHASE' ZE:R.Q "'i>L I H vl-1 
.& 11-13·80 1=5'...!SD For.,_ Pl-\ASE. zsr. ... :i \oli; c_ I 

I I 
NO· DA Te REVISIONS c.Ht<°D. 

~.~~'6tJ P~:JJ. BY I APPR ~u~·1 . =~J·-3~· 

Jo:, N:J1 i 4- '2'2 2 

@J RECIPROCATING COMPRESSOR. DATA SHEET NO. REV. 

DATA SHEET 
12-DS-J<A I q I 

I 

SHEH OF fo 
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tf) . RECl PROCA Tl NG COMPRESSOR :CATA SHEET 

. -· -- Q SITE CATA \:J UTU.ITY COPtSIJMPTIOH 

AL.TITUOE 420 FT FT. BAROMETER ?SIA L.OCKEC FUL.L. L.OAO 

OESIGM TEMP, °F i:•f~.:Z. SUMMER - IQ 'f WINTER MIM. E\.S:CTRIC H.P, ROTOR AMPS AM?S 

CESIGN WET BUL.S TEMP,'F 18.' c MAIN ORIVER 

9 WINTERIZAT ION REQO. 0 TRO?ICAL.JZATION REOC. MAIN \.UBE 01\. PUMP 

UNUSUAL. CONOITIONS; 0 OUST Q FUMES AUX. L.UBE OIL. P'JMP 

0 OTHER PKG. COOL.ANT OIL. PUMP 

EOUIPMEHT SHAL.:.. BE SUITAB\.E FOR: MECH. L.UBRICATOR 

'.) IHOOORS Q HEATEO f1I UMHEATf;O 

~ OUTOOORS fj UNOER ROOF Q WITHOUT ROOF FRAME OIL. HEATER ___ wATTs ____ vot.TS HZ 

E\.ECTRICAL. EQUIPMENT HAZARO Cl..ASS __ GR. __ OIV. --- L.UBRICATOR HEATER ___ #ATTS ___ VOL.TS HZ 

COOL.ING WATER FOR COMP, CY\.INOERS: SPACE HEATER ___ WATTS ___ VOL.TS HZ 

TYPE WATER ,-,"~ ___ WATTS ____ VOL.TS HZ 

PRESS., PS IC 50 SUPP\. Y 35 RETURN MIN, ~ 
T EMP.,0 F' -'!::; SUPPL. Y 115 RETURN MAX. MAIN ORIVER __ •/HR. -- l'SIG __ °FTT TO -- PSIG 

COOL. IMC '#AT E:R FOR IOIL. COOL.ERi( INTERC:JO\.EPSllROO ? KGl: L.UBR. HEATER __ •IHR. __ PSIG ___ °FTT TO __ PSIG 

TYPE WATER c·.i-r FRAME HEATER __ •!HR, __ l'SIG ___ .FTT TO ___ PSIG 

PRESS., PSIG ___5...Q__ SUP!"\. Y ~s RETURN MIN. __ •/HR, __ PSIG __ °FTT TO ___ l'SIG 

TEMP., •F 85 SUP?L. Y :;s RETURN MAX, COOL.ING WATE:R 

E\.ECTR!C l>OWER FOR ><EA'l"ERS: COMP, 

VOL.TS· • PHASE HERTZ CY\.. ROO ~.o. INTER 

STEAM FCR HEATERS: ~~ ~ COO\.ERS ~ 
NORMAL.; PSIG °FTT QUANTITY, GPM 7S'2. 10 -::: ::: .? -----

°FTT INL.ET TEMP., °F .3.~ , == ' -MAX.; PSIC ~ ~ -
INSTRUMENT .0.IR SUPP\.Y: OUTL.ET TE,.P.,°F ...!Q2_ 'JJ .....:2- -
PRESS •• PSIG MAX. NOR,.AL. MIN. !NL.ET PRESS~ 0 1'SIG .:-:: '.:'> ~ .? -22- -

OUT\.ET PRESS.,PSIG :. ~. AS . -
~ -

MAX, PRESS.,PSIG -- 15 ·~ --------TOT AL. C.w., Gl'M /~ 
IHSPECTIOH AHO SHOP TESTS AL.ARMS AHO SHUTOOWNS 

REOUIREO WITNESSEO COMP, MFR. SHAL.L. FURNISH EL.EC. SEPARA•1"E CONTRACTS FOR: 

SHOP INSPECTION © 0-- PRE•AL.AR"' SHUTOOwN 

MFR. STANOARC SHOP TESTS -s 0 I.Ow L.UBE OIL. l>RESSURE • 8 
VAL.VE L.EAK TEST .g. 0 L.OW MECH. L.UBR, OIL. L.EVE\. f') 0 
CYI.. HYORO. TEST ii5- ~ HIGH COMP, J.W. TEMP. ~ 0 
HYORO. CYl. 0 WATER JKTS. ---PSIG 0 0 HIGH I.EVE!. IN EACH MOIST.SEP, ~ 0 
CYI.. HE\.IUM L.EAK TEST MWP "$- %- HIGH GAS OISCH. TEMP, 9 ·9 
BAR OVER TO CHECK RUNOUT, ETC. fi5. w- L.OW GAS SUCT. PRESS. $ 0 
MECH. RUN TEST W/SHOP :JRIVER 0 0 HIGH VIBRATION Cj ~ 
MECH. RUN TEST WI JOB OR IV ER 0 0 COMP, MAIN BEARINGS HIGH TEMP, ~ :~ 
AUX.ECU~.OPER.TEST ·o 0 
OISMANTL.E•REASSEMBL.E INS?ECTION 0 0 REMOTE SHUTDOWN: 0 EL.EC. Q PNEUMATIC Q HYOR. 

0 0 PRE· AL.ARM CONTACTS SHAL.L.:Q OPEN 0 c1.s. TO SOU NO AL.ARM 

0 0 SHUTOOWN CONTACTS SHAL.1.; Q Ol'EN Q Cl.CSE TO SHUTDOWN 

PAIHTIHG Q CONTROL. CURRENT: /:?:Q_ VOi. TS~ f>HASE ~HERTZ 

~ MA HUF ACTURER"S ST AHO.ARO SLJoJ€Cj TO O-.JIJEpS REVIEW SWITCH EHCL.OSURE: .EXP, PROOF Q WEATHERPROOF 

:i OTHCR QHEMA TYPE 

~IPMEHT 

GJ OOME:STIC Q EXPORT Q EXPORT BOXING REoO. 

Qj OUTOOOR STORAGE OVER 6 MONTHS 

REMARKS: 

' 

-
DAT A SHEET NO. I 6 - D 5 - .l<......::.....L!: "Ev._.._, __ SHEET 3 OF b 
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c ..,. ,_ 
IJJ 
w 
c;; 

= "' ..... 

::i: = c .... 

. iilJ !t REC! PROCA Tl NG COMPRESSOR DATA SHEET . 

f;;\i CYLINDER O.t.T A 

I,. EM NO./SERV ICE _.E.S J:..Q.1ll::::'..__ --- ---
STAG!!: ~ ------ _z__ ---
NO. OF CYI.. PER ST AGE =. .::. - --- --- -----
TYPE CYI.. COOi.iNG RE-:JO. .:"~ .c.. c:::e:: C: -=.2,C::. '-: IJ ~---
TYPE CYI.. (ST EPHTANCEMI __b.OB 1 Z~r-.J.....:..f:J.c. __ ---
SINGl.VOOUBl.E ACTING ~ 

...... --- ---~ ---
CYl..INCER 1.JNER YES/NO iES --- ---~ ---
CYl..IHCER 1.JNER WET/ORY ;:; r-. '{ --- --- ...22!'..... ---
OUTSIDE OIAM. l.JNER. INCHES . ' -::·. .; :.~ 

~ --- --- --,,- ---
BORE. INCHES 

I: °';;'_;. --- 2=__ __ 

STROKE. INCHES ...3_ --- --- ~---
PIS-:'OH OISPl..AC:!::,.ENT, C:FM :;-::.;~ --- --- l~-5 ---
CL.EARANC:::. ,, ~ --- --- ....!..2- ---
VOl.UMETRIC EF"'ICIENCY, ':. '"'.'":'·~ a:.=."Z. --- --- ---
API VAL.VE GAS ve:i..oc1TY,FT/w11<. --- --- --- ------
NO. INl..ET/OISCH. VAl..V!::s/CYI.. --- --- --- ------
TYP!! OF VAi.YES PL~TE "'-ft.TE ---~--- ---
1"1.ET/OISCH, VAL.VE L.IFT .... IL..S --- --- --- ------
"'AX. AL.I.OW PISTON SP!::EO, FPM q7J --- --- ~---
NORMAL. PISTON SPE!!:O, FPM <!ff~? --- --- -22.2_ __ 

ROC OIAWETER. INCHES 
e:'~ 5 !/!!. ---...;..:..::__ --- ---

YAX. AL.I.OW. ROC 1.0AOING T 
~D __ ---~---

lolAX. Al.I.OW. ROO 1..0AOING C 
?.1.Q.J1J2 , __ --- 2,/"). "."i:) ___ 

ACTUAi. ROO L.OAO, T (C.AS LOAOJ r'l.~~1_ --- /}"! IJ/'1 ---
ACTUAL RCO 1..0AO. C (GAS 1..0ADJ 

c:".q ·~i:::;, ___ ---~ ---
ACTUAL. ROO 1..0AO, T ((O.ASb I NERTI Al--- --- --- --- ---
ACTUAi. ROO L.0.AC,C (CO.AS&INERTIA) ___ --- --- --- ---
Ol!:GRE!!:S ROO REVERSAL. ~V6 ~ --- ---
YAX.ALI.OW. C:YI.. WKG. PlllESS..PSl.G ZC'~() --- --- Z5'<!0 __ 

YAX. Al.L.JW. CYI.. TEMP. °F J.2.Q_ --- --- -=-~;:, ----------
RECOW. RELIEF VALVE, PSIG /:17 ~ ~:.-~3 ---

4000 === ---
HYO ROST ATIC TEST, P SIG --- -:-c~ . ., ---
SUc:TlON SIZE/RATING --- --- --- --- ---

,.ACING --- --- --- ------
OISCH. SIZIURA '!'ING --- --- --- ------

FACING --- --- --- ------
POSITION FqOM ORIVS:R !::NO" 

.:·.~ C:OMPREs.s.:lR MATERIAL..S 

CYl..INOERS £.:L --- ~s --- ---=----
CYL.INOl!:R 1..JNERS ~ ----- --- -==-=--- ---
PISTONS 

er ___ -. --- ------
PISTON RINGS T:;fLOIU __..E1t..L~D TSFLO~---

RICER RINGS 
.£L __ ------ ---

PISTON ROOS ~0__£.[2-__.i:2,Z.Q..._ --
PISTON ROO HARO, (ROCXWCL.L "c••t ~ .... !..!:J ... _P~ ~:_;.._· --
VAL.VE SC:ATS -1.:.L --- --- -1.1.L ___ 

V Al.VI!: STOPS ...1J..L --- --- _ll!_ ___ 

VAL.VE P1..AT1"$ 
""'.<; __ _2L 
~ --- ---

V.Al.Vf, SPRINGS ~or-A~ v1-1~1..i.~1u.M C:c·l"):.J,vf . 

Roe PACXING ::; 1.1_:;..:: .,-:;_ -;._~,, J . ·,v=.-;-;;.C./C.) 

RE~ARKS: 

•OR ~I. YWHEEI. lltH : RtGHT N_..NO L.H s l.Z~ NAMO O• = OVTll04'Ul 

OATASHEETNO.----~---- llEV. _...._ __ 

COMPRESSOR P.t.CXIHG 

·-;) FUl.1. Fl,.OAT IH<; VENT ;;o PAC)(:NG 

W/ST AINl.ltSS r.'1::£1. SPRINGS 

~ FORC!::O l"E!!:O 1.UBRICAT!::O 

Q NOH-1.UBRICAT!::O i~ iEJl'L.O"f 0C.lR90N_ 

l:J WATER COOl.!!:0 

Q PRQV1$10HS FOR FUTURE IWATC:RI 1011.l 

COOi.i HG 

~ VENTEO TO -=;1 !,... ~. --::: ....... ~ ._ .... 
OIST .u;c,; PIEC;; 

Q STAHOM!O 

Q EXTRA I.CHG ~NGl.ECOMPARTMENT 

~TWO COMPARTMENT 

.~SOI.JC COVER @ 
'~ VENT!::O TO -' 

... - C!) OESIGN PR e:ss •• PSIG _ :...2 
L.Ua?ICA TIOM 

~ 
0 SPl..ASH SYST!::M 

;a PRESSURE SYSTEM (INC!..UOE -:'>!E F'OLL.OWINGI 

9 WAIN OIL. P'.JMP ORIVEN BY l~~~: ~~o~l e 
f!! AUX. 011.. PUMP OR IV EH CJ Y El.EC'"' RIC MOTOR 

@HANO OPERATEO PUMP FOR STA"TING 

UdSYSTEM OIL C:APAC:l'TY GAl.S. 

TID TYPE 011. ~RACE 

9 EL.EC. HTR. W/THC:RMOST AT Q STEAM co::_ 
TYPE BEARINGS :mJ SLEEVE ~BA:..I. w 
BRG.MATI.. J:! Al.UW. :;ii BAS BIT ?"!'! 
:JI OUT90ARO SEARIHG INC:l.UOE0°-filJ TYPE 

CYLINOERS 

l.UBRICATOR TO ae: ORIVEH BY: 

~ COMPRl!:SSOR SHAFT ~ EL.EC~RIC lolOTOR ~BOTH 

l.UBP.ICATOR CAPACITY~ 2A HR. 0 
~TYPE Oil. GRACE 

!aj 1.UBRICATOR MAKE "'00El. 

1t STEAM COIL. ~HO. 0,. COMP, 

'9 EL.Ec:TRIC HEATER W/THERlllOST AT 

DARRINC Oli:VICS: Q ... A .. U,&L. ~ PN£1J, 

;J,1 COUP~IHG - !..OW Sl"l!:~O 

MFR. MOOEL. 

TYPE 

0 CO UPI.ING - NIGH SPEEO 

MF~. MOOE!.. 

TYPE 

~COUP'. ING -(,.AINllAUXI OIL. ?UMP 

MFR, WC'OE!.. 

TYPE 

'l"YP!!:. GU.ARCS 0 C'OOE Q STANOARO Q lll0.-SP4R!( 

QSTATlC COH0. ..... 8EL.~S o~oT.EHC:.....-ae:t..'l" GRO. 

AIR INT.AKE Fll..TER 9Y: (JCOMP~FR, QPURC:H. 

OwFR. WOOEL. 

rtTYP!!: 1J ;;"f...AHG~C OUT!..~,- C:JHNE.:~4:"~0M 

I• : INllOAlltO 
SHEET __ ;;;..L __ 

0 F ----'6=-<---

I 
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ELECTRIC JilOTOR OAT A SHEET 

APP1,.1c.-.11LI!: TO: 0 PROPOSAL 

,0111 Ti-1€ ;:,ec...:<.•1.H?lpei::-
0 PUl'ICHASE 0 AS •un .. T 

P f'_c.::i,i ".: :. ,... 
UNIT -----------------------~ 

SITE __ _,_!-·-"r_'. . ..:'.-... : ..:(..='(-:..'"-'. l"'··'~· r;..:,. -.. ',..""'-.;,_,,._ .. _::_....;. __ ~_,,·.~-Y.._ _________ _ OA IVE :4 !QUIP. __ ,_~:_:::..,._.--..• ...... O_· _. -"'-=-·;:;.---;..:~-J_'._~-------~ 
SERVW:E ---'--'..:y_·_,.._. '-'_,-.'1"'-'r.:•_._,,-,,_1....:., _______________ _ NO .. Rl!:OIJIRE0 ___ ._~_·_/_·_~_~(,...-5..:l...._ ________ ~~~--; 

MANUFACT•JRER llOOEI.. SERIAL N0·---------------------1 
NOT!!:: ~INDICATES INFORMATION TO !IE COMPl..ETED !!IY PURCHASER; ~ av WAl<UFACTURER 

MOTOR DESICN CATA .lCC:ESSORT EOUIPllEHT 

.lPPLIC:A8LE SPECIF1C:AT10HS: Q BASEPl..ATE ~ SOLEPl..ATE G) STATOR SHIFT 

0 HEMA ------------------------I 0 WJ'Ro STD. J' ANS Q NON-SPARKING J'Al<S 

Q ~ D.C:. EXC:IT A TIOH: 

0 0 l(W REOO ------VOLTS I 
SITE DAT.. !!IY: Q PURCHASl!:R Q MANUFACTURER 

ARt::A: Q) C.L. ~ GR. _Q__ OIVo .2:...._ Q NON-HAZARDOUS OE.SCRIPTION ----------------------; 

9 ALTITUo~2.~T. @ AMBIEl<T Tl!:MPS: .. Ax.".L.°F. MIN.-!2_:,, 0 EHCLOSEO COLLECTOR RtHCS. 

UNUSUAL CONDITIONS: 0 OUST Q FUMES Q PURGED: "EDIUM ---- PRESS, ----- ~le;, 

0 OTHER ------------------------i Q EXPLOSION• RESIST ANT NONPURGEO 

ORIVll lYSTElil: fill) Oll'll!:CT CONNl!:CT?:O Q FOilC:EO VENTILATION 

0 c;l!:.-.R Oc""' PRESS. CROP---- 1N.><zo 

Q OTHER ---------------IQ l!IEARIHC TEMP. DEVICES: 

TYP!! wOTOR: 

U SQUIRREi.. C.AC:E INDUCTION 0 Nl!:MA DESIGN 

9 SYNCHRONOUS _ __,IA'""-/-"O:;.._-...... Tj..._ _____________ _ 

9 POW!!R FACTOR REOO. ___ \J.-...t-..-.'_'--·-'°'----------
EXCIT ATlON: @ BRUSH LESS 0 SLIP RING 

0 Fll!:l..0 DISCHARGER ESISTOR BY MOTOR llFR. 

0 WOUNO ROTOR INOUCTION 

0------------------~ 
ENCLOSURE: 

0 CL.A.SS __ .._,_ • CROUP D , l!:XP. PROOJ' 

Q TEFC 

Q TEW'AC Q TEICl', USING ··----------C:AS 

Q DOUBLE WALL CARBON STl!:EL TUBl!:S 

0 WATER SUPP!. Y: PRESS. -- PSIG T!:-. ____ • .,, 
Q WATER ALLOW. C;J>_ PSI 6 Tl!:MP, RISE ,.,, 

• LOCATIOM --------------------~ 
$1 OE.SCRIPT ION --------------------I 

is:1 SET• "C J'OR ALARM ----'C J'OR S'4UT00W" 

~SPACE HEATERS: 

0 -->CW Q --VOL TS --- PHASE HERTZ 

Q MAX. SHEATH T!!MP. •c 
WIHOIHC TEMPERATURE OEiECTORS: 

Q THERMISTORS: NO.IPHASE --------------­

TYPI!:: Q POS. TEMP. COl!:'l'F, Q Nl!:G. T!!:MP. COEJ'F. 

TEMPl!:RATURI!: SWITCH: 0 Yl!:S Q NO 

@ l'll!:SISTANC!!: TEMP!!:RATURE Ol!:T!CTORS: NO.IPHASC: ---­

Q RESISTANCE .. ATI... 0 OHMS 

SEl..£CTOR SWITCH 6 INOICATOR BY: 0 PURCHA. 0 llFR. 

:Iii MAX. STATOR WINCING Tl!:WPS; 

--- •c: ,.OA AL.ARM -----'C: ,.OR SHUTDOWN 

Q WATl!:R SIDI!: WIN. CORR. ALI.OW. --- IN. WIHDINC TEW'. DETECTOR & SPA.CE HEATER LE.A.OS. 

AND J'OUL FACTOR------------------1 @IN SAME CONDUIT BOX 

Q (All'll (GASI SUPP!..Y PRESS.----- PSIG QIN SEPARATE CONOUIT BOXES 
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P~ID LINE WORK STANDARDS 

J"'5TRLt4ENTl\TION 

2 , GENERAL LI NEHORK 
SYMBOLS & EQUIP 

3, PftOCESS LINES 

4 . HAIN PROCESS LINE 

LHE H!OTH 

O.OlOIN . 

0.0221N. 

0 .022 JN . 

0 .045 IN . 

5 , ORAJNS. VENTS & Sl\FTEY VALVES 0 .022 IN. 

6 . TEXT . l/10~ HIGH 

7 . ARROHS FOR LINE HEIGHT 0: - 3 : 4 

I\, ELECTRICAL SIGNALS 

B. PNEUMATIC SIGNllLS 

CAPILLARY Tf..IBE 

o. HYORAUL !C SIGNAL 

E. EL!CTRf».IAGHCTIC 
RAOJA'r!ON OR 
SONIC SIGNl\t 

F . OT1£R SYSTEMS. 
BLOC, OUTLJNES 
& EQUIF'MENT 

G. CENTER LJNE 

Q,l" LINE, 0 .1 " SPACE 

118",45' st.ASHES AT 0.6· SPACING 

l/B" , TEXT •x• AT 0 . 6" SPACING 

" ~ " 
l/B• TEXT •l • AT 0 . 6" SPAC I NG 

"' "'~~~--~~ 
0 1• O!A. ARCS AT 0 . 6" SPACING 

Q.57""°<NOTE ll o . s-.O.l" LJNES J 0 . 1" SPACE 

H. FURNISHED BY 
OTl-ERS 

' • IJNDERGROUND E-- -- - --
0. 4 " LINE.0 .1 " SPACE 

J , UNDEHGHUUNU 
IEXISTJNGl E----~•~·~"-LINES.O~l" SPACE 

P~ID SYMBOL SIZES 

2, MISCELLANEOUS ECIJIPt'.ENT 

3 , TIE-IN POINT BETHEEN 
NEH & EXISTING 

4. LJNE BREAK OR 
RESi.M'TlON POINT 

5. JNSTRUHENTllTlON 
TO/FROM 

7 , FURNISHED HITH EQUIPMENT 

0 

0 

0 

* 

0.6" OJA . 

0.35" SIDES 

0 .40" SIDES 

0.25" x 1 .2 · 

a.so- x o.zs" 

0 . 2" LINES 

STATUS SYMBOLS - LINE VALVES 

'· 
--r~.1--

s. 

8 

Of>EN DURING ~Al OPERATION 
(fill Vl\lVES EXCEPT BUTTERFLY> 

CLO'"...CO DlJlWO ~ l)'>ERATJON 

Ul'loN ~!NU NUWMIU. ut'tl'Ull JUN 
rnunERFLY ONLY) 

CLOSEO 01..fUNG NORAAL OPERATION 
(. 6..i1-,.£p.~'-'f o .. ~.,.. l 

L.0 - LOCl<:EO Of'EN 
LC - LOCKED CLOSED 
CSO - CAR SEALED OPEN 
CSC - CAR SEAL.ED CLOSED 

I 7 

PROCESS PIPING 

.. 1 HAIN PROC£SS LJNE 

2. 
I 

SECONCJARY PROCESS l INE 

----D--- CONCENTRIC REDUCER - INCREASER 

ECCENTR IC REDUCER - JNCREASER 

s. HElOEO CAP 

'· 

HOSE CONNECTION 

---E-- QUICK OISCOtffCT 

REJ.IOVA8LE SPOOL 

"· ---11"H-- FlEXIBlE CONNECTION 

I 

---11---

"· 

(l/~ 

"· 

/\TH. 

BLIND FL/I.NG£. 

INSl.l..AllNl.I HJ\N!,1'.1:> llt-J 
OR DIELECTRIC UNION lct.IJ 

'""""' 

LOOP SEAL. 

OOHNHAAO SLOPE (I" PER 8' SI-Olli! 

11. OR r AT~RICVENT 

HEAT CONSERVATlON 

0 . 2" HIDE. 0 .8" lONG MAX . 

I~ c=JB PROCESS CONTROL 

22. 

23. 

25. 

, 2" HIDE. o . a~ lONG MAX. 

E3c ro..o INSU..ATION 

0 .2" HIDE. 0.8" LONG HAX. 

0.2" HIOE. o.e• LONG MAX. 

0.2" HIDE. o . e · LONG MAX. 

0 . 2" HIDE, oe~ LONG MAX . 

~ 
0.2" HIDE. o .e · LONC HAX. 

6 

STEAH TRACING 

ElECTRIC TRACING 

PERSONAL PROTECTION 
HGU..llTIOtl 

JACKETED 

STRESS ~JEVE 

I 5 

LI NE VALVES AND 
CONTROL VALVE BODIES 

' · -!><}--

2. -----&----

3 . -----{>(}---

s.~ 

'+--
' . -c::t::l--

'. ---+Ot----

"· --iOI--

13 . -{5<J---

''·~ 

... i 

20.~ 

"· ·¥----
23. -t><) 

--iWI 

T 

GATE 

GATE HITH Cl\V!TY VENT 
ON HIGH PRESSURE SIDE 

PLOO (2-kl\Yl 

PLUG 13-HAYl 

ECCE NTRI C DISK 

Cl-EOC HlTH 1/8 011\. 
DRILLED IN DISC 

Cl-ECKHITH 
FUS IBl..ELJNK 

FLOH llMiTING !OR EXCESS FLOH 
Cl-ECIO 

STOP CHEQI: 

Cli ! CK OPENl"!G 

BLOHDOHN 

VALVE PLUGGEO 

VAL.VE HI T!! Dllri'.l rLt\/lOC 

HIU<l ACTWHOR 

AC11.JRTOR ·-,_ 
CH-
E - TON STEM 
S - TYPE 

I 

MISCELLANEOUS 

2. 

3 . 

s . 

.. 

'· 

, .. 

~ 
I 0 I 

-n2 
p 

-0-

B 
~ 

12 • ------t><J-----
C 12S _J._ S325 

El 

vvvvv 

2L 

22. 

3 

SPECTACLE Blltt:l 

CIRCLLAR OR HAMER BLIND 

SIMPLEX BASKET STRA INER 

CJJPLEX BASKET STRAINER 

Y-TYPE STRAINER 
(Sl-l)WN WITHOUT BlOHOFF VALVE) 

<;l'Rf"FN TYPF !'>T!lAINFR 

F ILTER 

EXPANSION JOINT 

Fll\ME AARESTER 

ST - STERM TRAP (SHQHNl 
AT - AIR TRAP 
OT - DRAIN TRAP 

PIPE SPEC . CHANGE 

EJECTOR OR EOUCTOR 

EXHAUST HEAD 

SPRFIY NOZZlE OR SPARGER 
ISHOHN WITH UPHARO FL.OHi 

OESUPE~l\TER 

SAMPLING CONNECTION 
CNO. INDICATES TYPEl 

SAMPLE COO.ER 
!NO . INDICATES TYPEJ 

STEl\lol OUT 

VTlllTY STATION 
!HATER, AIR, STEAM ~I 

Olll t.t< IHO 
FOUNTAIN 

iE:ATlNG COIL. 

I 2 

22. 

" · 

2 . 

3 . 

"· 

MISCELLANEOUS <CONTINUED> 

23. COLO BOX 

MOOU..ATING-TYf'E BY-PASS 
RECIRCUl...AT!NG VALVE IYP.RWAYl 

ASME BOIL.ER PRESS\..AE 
VESSEL COOE LIMITS 

DRAIN TO $£HER 
OHS - OILY WATER SEHER ISH:lHNl 
SWS - Sl\NITl\RY HATER SEHER 
CS - OEM I CAL. SEHER 
HS - WATER SEHER CSTORM ORl\INl 

CONTROL vnLVE FAILURE MODES 

THO-HAY CTYPICAL. GL08E Sl<lHNJ 

FO - FAIL 
FC - FA l L 
FL - FAil 

DOES 
Fl- ! FAIL. I 

FIRE PROTECTION 

® 

FIRE HYDRANT 

FIRE HYDRANT HITH 
PlJHPER CONNECTION 

FIRE HYDRANT HITH HONITOR 
CPUMP CONNtCTION SHOWN! 

ELEVATED MONITOR 

HOSE 11ND STl'J('J PIPE SYSTEM 
PER !IFPl\-14 

FIXED SPRAY SYSTEM 
PER NFPA-15 

SPR INKLER SYSTEM 
PER !IFPA-13 

HALON 1301 SYSTEH 
PER !IFPA-12A 

DELUGE VALVE 

HOSE REEL 

POST INOICl\TOR VALVE 

NOTES : 

HIN!HUH LE~TH AND FORtiAT FOR LINES . 

C21 All LINE PATTERNS BASED ON t . 2• REPEAT PATTERN 

All LINES HUST MEET AT CORNE.RS, SYMBOLS & 
EOU ! PHE~IT LHIES MAY NOT iU,lH HITH A SPACi; . 

& '-u.fl ISSUED FOR PHASE O 

& ISSUEOFORREVlEH /APPROVAl 

• ~·· -· - .... .:=:. 
I 

l'ISliLANO SYNTHETIC FUELS, INC . 
l'llRCO ENERGY COHPl\NY, INC, 

U.S . OEPARTMEHT Of EHEftQY 
COOPERATIVE AlilREEIEHT 
NO, OE-FCOS-800R20717 

f----
ORCCl<INRIDGC PROJECT 
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SYMBOLS & LEGEND 
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B 

2. I I 
ILEl 

IH 

.. I I LcJJ 
LL I 

EQUIPMENT 

HOTOR DR I VEN 
PlJHP • COMPRESSOR OR BLOHER 
(CENTRIFUGAL Si-OWN) 

HYORAIA.IC TllmlNE DRIVEN PUHP 

TlJIBINE OfUVEt-1 
Pl.W, COHPRE~ OR BLOMER 

s . Ld--0} TURBOExPAt«R 
!ELECTR I CAL QENERJ\TOR SH:JMN) 

6. 

10. 

7 

RECIPROCATJNG 
tUHl.lM'Mt.l:>~ 

<INSTRUMENT .!. SERVICE) 

VERTICAL CENTRIFUGl\l OR 
St.t1PP1.11P 
!MOTOR DRIVEN SIOf'I) 

BELT CONVEYOR 

HJXER 

E[)JCTOR 

ROLL CRUSHER 

LEGEND FOR ROTATING EQUIPMENT 
C - CENTRIFOOAl 

P - PROPORTI ON ING 

R - REC!f>ROCIHION 

RO - ROTAAY 

M - HOTOR Cfl!VEN 

T - Tum!NE DRIVEN 

H - HYORALUC TURBINE DRIVEN 

I 6 

HEAT EXCHANGERS 

2. i===::J 
C><) 

J. -------c=1-
~ 

.. ILJL I) 

.. 

7. 

I 5 t 

FIN Tl8E • 
DOUBLE PIPE 

AIR COOLER 
!PITOl CONTROL! 

l\~l~ & UllLLLI\ 

KETTLE TYPE 

I-EATER. COOLER 
1'! C<HJ<NSER 

St»"P.CE CONDENSER 

4 

2. 

J. 

.. 

I 

VESSELS, TANKS. ETC. 

0 PRESSURE VESSELS , VERTICAL 
ISHOWNl OR HORIZONTl\L 
ITAl't(S , RECEIVERS. DRYERS. 
SEPARATORS. ETC.l 

Cl.AAIFIER 

0 COIE ROOF T ANk 

L I FLOATING TOP TAMC 

FIRED HEATER 

S\W 

GASIFIER 

DES !GNAT IONS 

INSTRUMENT TAGGING 

CCM>LETE TAC NUH8ER 

ey .1,n•.i~ 
I I I I ~ __ _ 
I I l I 
t I I ~ - - - -

I I ~ - - - - -

' 

--MOOIFIER. A. a.c ETC . 
--LOOP NUtiBER 
-- TRAIN NUHBER (SINGLE TRAIN IS I ) 
-- PLl\NT NU1BER 
-- ISA Fl.KTION 

LOOP NUH8ER IS NORtW.LY THO OICITS, 10 THROl..Qi 99 . 
A THIRO SPAC£ IS FOR SPILLOVER . 
Pl.ANT J'.IJHBER IS NOT NORAALLY SHCHI IF IT 
CARRIES Tl£ SA1E tQIBER AS Tl-E ORAIHNG. 

@FOREXAf.'PLE 

3 I 2 

&. 2- ~-, I ISSUEO FOR PHASE 0 u!U MJ l!S If> 

~ ISSUEOFORREVI-EH/APPROVAL l'...,, 1,... JP fl'> 
.. o. ...... - ~.:'lJ. 

I 

.flStLAHO 8YNTl£TIC FUELS, I NC. 
lllRCO EHERQY COHP~Y . INC . 

U.S. OEPAATMENT Of El'IEROY 
COOPER.fl TI VE .flQREEHENT 
NO. OE-FCOS-900R207J 7 
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-
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GENERAL INSTRUMENTS 

.. o 
·8 
3.() 

·A 
'·8 
'·00 

LOCAL MOUNTED 

HAIN PANEL MOUNTED 

SEHINCHAINPllNEL 

LOCAL Pl'.NEL HOUHTEO 

COMIUNATION 
2 SERVICES fNOTE \ . CHG . O-E/1-4) 

SENSORS - FLOW 

I • ........., 1 J------.' 

··~ 
10.~ 

0 
• • . >-§--------; 

8 I 

FE - OR !F l CE PUITE 
FO - RESTRICTION OR IFI CE 

ORIFICE PLATE JN 
CUICK-Oii\NC€ FITTING 

VENTUR l Tl.EE OR 
FLOM NOZZLE 

PITOT OR PllOT-VElff1JRI 
TUBE 

FORWARD-REVERSE 
PITOT TUBE 

FLUME 

TIES I NE OR PROPELLER 
HPE 

ROTAHETER 

IN-LINE INSTRUMENT 
INOTE 2. OHC. O-EJl-4l 

FLOH STRAIGHTENING 
VANES 

7 I 

SENSORS - LEVEL 

3, 

' · 

s. 

GAGE GLASS OR FLOl\T 
OR 0 I SPLllCEHENT TYPE 
LEVEL INSTRUMENT 

OJFFERENT!Al PRE~ 
TYPE !NOTE 3 . OHC . O-EA-41 

(NOTE J, QWG, O-El\-4) 

Tl\NIH«lltHEO 
DIFFERENTIAL PRESSLRE 
n·PE 

GAGE 801\RO TYPE 

SENSORS - PRESSURE 

0 
· ~ 

DIRECT CONNECTED 

PllTHOJAPHFl/l.CHSEAL.PIPEO 

SENSOR - ANALYSIS 

NON Tl-flOUGH-FlOH TYPE 

SENSORS - TEMPERATURC 

A .. _____::r____. 

0'A 
·· ~ 

A 3. ____:r:___. 

Tl - Bl METALLIC THERl«JHETER 
nl - THERMOMELL 
TE - SHG..E SENSOR 

Olllll SENSOR 
CSHOWN HHEN BOTH ARE l.ISEOI 

FIL LEO SENSOR 

VALVE BODIES & FAILURE MODES 
SEE OHG . O-E.11-1 

/NOTE 4. OHC . 0 Ell 4l 

6 I 

3. 

s . 

5 

VALVES - ACTUATORS 

OIP.PH<l\GH, PRESSUR£ BALANCED 

ROTAAY MOTOR !SHOWN TYP!Cl\LLY 
MI TH ELECTRIC SIGNAL) 

PNEUMATIC CYLINDER . 
S lNGt...E .llCTING 

HYORAl.J..IC CYLINOCR . 
DOUBLE .llCTING 

PNEUMATIC CY!..INOER. 
DOUBLE ACT ING 

Pr'(•,, •nT,,., "'" orrn 
OOUBlE ACT l NO, H ITH 
PILOT VAL.VE 

S INGlE SOLENOID 
RESET AFTER LATCH 

tLt.LIKU-HT[Jf(.~Ll.IC. (SH(MNl 
OR Pta.tlATIC-HYORAl.J..lC 
!SYH00l P/HI 

t..H::LASS IFIEO ITYf'E OF 
ACTUATOR TO BE \oRITTErl 
ADJACENT TO Tl£ SYHBOLl 

VAL VE BODY II ITH 
ACTUATOR - TYPICAL 

<NOTE 4. OHC. O-EA-4 J 

SELF-ACTUATED 
DEVICES - FLOW 

~ FLOH REGLLATOR 
~ tNOTE 5, OHG . O-E.11-41 

~ SIGHT FLOH QLASS 

SELF-ACTUATED 
DEVICES - LEVEL 

t 

SELF-ACTUATED 
DEVICES - PRESSURE 

··~ 

5. ~ 

D 
···~ 

PRESSlRE RECXJC ING 
REGIA..ATf.R 
SELF-carrl\ I t£D 

PRESSlR REDLCING 
REC<LATIR 
HI TH EXTERNl\L 
PRESSU'£ TAP 

DIFFERefrlAL PRESSURE 
REDUCINO REGU..ATOR 
HITH l/'lTERtW. Atfl 
EXTERNAL PRESSURE TAPS 

BRCKPRESSLRE REGULATOR 
MITH EXlERNAL PRES~ 

""' 

PRESSLflE RELi EF OR 
SAFETY VALVE , ANGLE 
PRTTFl;>N <;ppff'r. l'R 
!EIGHT LOP.DEC. OR 
WITH INTEGRAL PILOT 

VACU.11'1 RELIEF V/l.LVE , 
/l.NGl...E PF.HERN SPRING 
OR WEICHT LORDED. OR 
WI TH INTEGRAL PILOT 

PRES~ /I.NO V/l.CUUH 
RELIEF VALVE 

Rl.PTURE DISK OR 
SAFETY PEAD, FOR 
PRESSlff: RELIEF 

Rl.PTl.AE DISK OR 
SAFETY J£AD, FOR 
ll'Ann1 IE1 IEF 

SELF-ACTUATED 
DEVICES - TEMPERATURE 

I 3 

TEMPERATURE REGUL.llTOR, 
F 1 llEO SYSTEM TYPE 

I 2 

HAND ACTUATED DEVICES 

.. ~ 

·· -JE 
3. -JE 

TWO-MAY HANO CONTROL V.lll VE 
IN PROCESS LJNE 
CNOTE 6 . owe . O-E.11-4) 

11.llNUALLY ADJUSTABLE 
RESTRICTION ORIFICE 
JN SIGNAL LINE 

n'°-W.llY HAND ACTUIHEO 
SWJTCHING VALVE IN 
PNEUHllTIC SIGNAL LINE 

MISCELLANEOUS D~VICES 
CNOTE 7, OHG . O-EA-41 

TYP ICl\l SYMBOL 

I. A~ SI GNAl RELAY 
rNOTE B. OHC. o-EA-41 

REUIY SIGNALS 

2 . 

3. % 

4. ;.,.p 

' · 5-i 

' · [ 

9. ± 

10. x 

SOUAAE ROOT EXTRACTOR 

VOl..T.llGE TO PNEUMATIC 
CONVE RTER 

Cl..RRENT TO PNEUIATIC 
CONVERTER 

Vnt TAr.E TO CURRENT 
CONVERTER 

ADO ANO SUBTRACT 

LOH SE1-ECT 

B!AS 

DIV JOE 

FOR AOOITI~ RELAY SYHBCJLS , 
SEE ISA SS.I• TASLE 2 

"· 

"· 

"ANO" INTERlOCK - EFFECTIVE 
ONLY IF All INPUT EXIST 

•QR• INTERLOCIC - EFFECTIVE 
lF ot£ OR MORE 11*'UT EXISTS 

.llNALOG CONTROL SIGNAL 

~ CONTROL SIGNAL 

,/\ 

IA 

&'-~ ISSUED FOR PHASE 0 

ISSUED FOR REVIEH I N'PROV ... L 

.. C>l'C .... . -:i(ll!f.'. 

.-.SHL.NIJ SYNTHET IC FllEl..8. INC. 
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FIRST LETTER <NOTE 91 
SENSI~ OEVICE 

<NOTE Sl 

HEASl.REO OR INITIATING VAAIA8LE 
tNOTE 10) Sn<O_ PR!KARY 

""""' 
TYPICALSYHBCX.. 

ANALYSIS !NOTE Ill 

CCNJUCT IV I TY 

DENSITY IHASSl OR IEIGHl 

FLOM INCITE 121 

CURRENT 

POWER 

LEVEL 

USER'S CHOIC£ 

PRESS;lR£ 

PffESSlRE OIFFEREHTIAL 

QUJ\NTITY OR EVENT 

SPEED OR FREQLENCY 

TEMPERA TI.RE 

MU..TIVAAJABLE 

VISCOSITY 

MEIGHT 

l.Nl.AESi!FliD t"'3TE 141 

POSITION 

CEt£RAl NOTES 

lE 

JE 

... 

" 
" 

J . EXAMPLES CF 1l£ USE OF 11\NCENTIN. INSTRl..t£NT CIRO....ES TO 
DENOTE A SINCl...E IfiSTRUMENT HITH TWO VAAiflBLES AICl/OR TMO 
FUNCTIONS . 

THO VARIABLES : MoP'\~~.JECOROER . ONE FOR Fl.OW 

n«:I fl.NCTIONS : ~~~f£:1~ ~~oArJ..~T . 

~~~. CONTROL VALVE HITH 

2. TIE TYPE OF FLOM INSTR\.IENT HAY BE NAMED OUTSIDE TIE 
INSTRUENT CIRCLE, E.C. MllGtETIC FLOH METER. DISPLACEMENT 
HET£R, HASS FLOW ~TER. ETC. 

3 . T1£ UPPER INSTR\.t£HT LEl\O LU£ IS OMITTED IF LEVEL !S 
MEASURED BY PRESSURE INSTEAD OF DIFFERENTIAi.. PRESSURE . 

VN..VE SOOY PORTS 
~· T1£ 
O"""-ESS 
I S EIERGI 
FOR 3-WAY 
A DOT . 

s. A ~TRO.. OR SENSINQ DEVICE OR REU\Y HAVINC A DISPLAY 
fl.NCTION SHOll.D Hl\VE T>£ APPROPRIATE DISPLAY LETTERS 
AIDED AFTER n£ HEASlRED VAAll'tfll.E OESIGN.f\TION . E.C . 
d.LC DESIGNATES ANALYSIS Ht'.llCATIHC com~a .. STATION . 

6. A HllJll ~TROL VALVE HCV IS A HAtt'.l-ACTIJATEO VALVE THAT 
EITl-ER HCO.l.ATEO A PROCESS STREM OR IS USED AS llN 
INSTRLIENT DEVICE. 

TION . 
! NS 

8 I 7 

RT 

CT 

OT 

ET 

FT 

OT 

(l 

,, 

PCT 

TT 

I 

INOICATOR 

( l( 

Bl 

C< 

O< 

" O! 

(( 

J l 

Ll 

SI 

Tl 

OISPLAY DEVICE 

ltflEGAATINQ 
lhDICATOR 

AU\fb4 Atff.INCIATOR 
!NOTE lSI 

LOO< 

(" I lQl f JAL 

BAL 

CR 

DAL 

ER 

FR FAL 

<R 

JR JQ( 

PAL 

PCR 

OR 001 '"' 
SQ( 

TR 

ZR UL 

1 . FOR ROOT At() OTl£R INSTRLll€NT VN..VES. SEE INSTRlMNT 
INSTN..LATION DETAILS 

FAH 

!AH 

Jlltt 

Llltt 

"'" 

'"' 

8 . Tt£ DESCRIPTION CENOTINC A RELAY FLt.cllON SKIULO 9£ ~ 
ON ll£ P&IO EXCEPT l+E:N USEO HITH OIST l l'CTIYE SYMBOLS SUCH 
AS A SOLENOID VALVE. 

P, 00.JBLE SOLENOID VALVE IS ORPJol'I HITH THO SINGLE SOLENOIDS. 

9 . Tt£ INSTRUMENT LEGEND IS BASED ON IS/I STANOARO SS .1 - 1973 
FOR FlJHt£R OETIULS /\NO CLARIFICATION, REFER TO I SA 
STPJ.llARO . 

to . ANY FIRST LETTER HAY SE MOOIFIEO BY n£ FOU.OMINC LETTERS1 

0 - OIFFEREHTIAl. IPO - PRESSl.llE OIFFERENTIAU 
.J - S(.~ IAJ I - scru.rm.ic /UUILYZCR lt,(llCllTOll 
Q - INTEQRATE OR TOTALIZE IFC I - FLOM INTEGRATING lt()ICATORJ 

l1, Tl£ LETTER A IS USEO FOR All 1\l'W.YSIS VARIABLES. Tl€ Fa..-
LOMING TERMS MAY BE PLACED OUTSIDE Tl£ INSTRUMENT CIRClE 
OF A LOOP TO DENOTE T1£ SPECIFIC VARIA.L.8ES . 

""' CL co 
COMB 
CM'.! 
H 
H2 

E2' 

6 

HONOX IDE 
TI BLE 

VITY 

NOX NITROOEN OXIDES 
0 OISSOl..YEO OXYGEN 
02 GA SEOUS OXYGEN 
ORP OX l OATION REOUCTION 
PH PH 
5102 SIL ICA 
502 SlA..PHlll OIOXIOE 
TRB Tl..R8JOITY 
VIS VISCOSITY 

I 5 

HIGH & LOM 

,,.._ 

!AHL 

""'-

S"'-

SUCCEEDING LETTER<S> <NOTE 91 

C<lN'""­
STATICl<I 

111\f'VAUTO 

()I\ 

CK 

POK 

"' 

CONTROLLER 

BC 

DC 

EC 

FC 

LC 

PC 

PCC 

QC 

SC 

TC 

HC 

COHTRCl.. DEVICE !NOTE Sl 

CV 

OV 

SElF­
ACTUl\TEO 

VALVE 

( lCV 

FCV 

HCV 

LCV 

OHER FINAL 
CDNTROL 
ELEl"ENT 

INOTE lSl 

c ii 

CZ 

oz 
ez 
FZ 

HZ 

!Z 

KZ 

LZ 

HZ 

PZ 

PCZ 

oz 

sz 

uz 

SWITCH 
!NOTE 171 

es 

FS 

HS 

ts 

JS 

KS 

LS 

HS 

PS 

PCS 

OS 

SS 

us 

LOCAL 
OBSERVATICl-I 

OUISS 

LO 

TEST POINT 
CCHECT!ON 
!NOTE 18 1 

BP 

HlsctLLNEOIJS DEVICE 

RELAY . 
C<H'UTER 
!NOTE Sl 

AY 

EY 

FY 

OY 

" 

SY 

US<R'S 
O«J(CE 

!NOTE 131 

l\N ... 
ca 
06 

FN 

SN 

"' 

IJC\...ASSIFIEO 
!NOTE 141 

" 

FX 

ox 

lX 

JX 

"' 

sx 

ux 

G 

~~1--~~~--t~~~~-+~~~~-+~~~~~-+-~~~~-i-~~~~+-~~~~1--~~~--t~~-YX~~-i-~~~~~~~~~~--1 E 

t 

12 . FO - CESIGN.f\TES FLOM RESTR ICTION ORIFICE 
FF - DESIGNATES FLOM RATIO 
FFC - DESIGNATES FLOW RATIO COOTl«X..L£R 

zz 

13 . HEAN!~ 

14 , T 

PROJECT. 
THAT f'MOJECT 

ANOTHER 

BE USED ANY.......,. 
HEAN!NOS 

OISTll'C-
IOE TtE 

is . ~~~v~~~T~r~~. 
U\l+f - OES I CNATES HIGH-HIGH LEVEL ALARM 
LALL - CESICNATES LOH-LOW LEVEL .ALARM 
U\HL - (); <; Tr.NATF<; HTr.H-r rut • FVA Al P.RH 

I 

ZS ~ 

3 

18 . A TEST PO I NT JS A PROCESS ONECTION TO HH I CH NO INSTRl.JENT 
IS PERMANENTLY CONECTEO. BUT HtHCH IS JNTENOEO FOR TEM>O­
RARY, INTERHlTTEtH , OR FUTLRE CONNECTION OF AN INSTRUMENT . 

PP TES 
AP - TES 
11" - TES 
TM - TES 
HP - TES 

19 . TEXT LOCAT IONS AROlHl INSTRUMENT "BALLOONS" SHALL BE 
STA/t'.lAROIZEO AS ~ IN Tt£ SKETCH BELOW . 

J3®J< Jl 
J2 

Ji\ll·~ll IS$1JEO FOR PHt'\SE 0 

~ ! &SI.ED FOR REVIEH I N'PROVl\l. . _. __ -"""-~-

I 2 

~SK.ANO 8YNTHETIC FUELS. INC . 
AIRCO DEROY COMP/I.HY. INC. 

U .8. OEPll.RTMEHT OF ENERQY 
COOf'EAATIVE AQRED4EHT 
/«>, D£- FCOS- 800ft?0717 

BRECK JNRJnr.F PRn.1Fr.T 
BRECICINRIOOE COUNTY PHASE ZERO 

• HOUBTOH 

SYMBOLS & LEGEND 
PIPING & INSTRUMENT DIAGRAMS 
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