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INSTRUMENTATION FOR PRICETOWN I IN-SITU COAL GASIFICATION PROGRAM

I. INTRODUCTION

The Morgantown Energy Technology Center (METC) is developing the
technology required to recover the deep thin seam Eastern bituminous
) coal resource by gasification in-situ. The approach is to prove
concepts through field tests and to support field testing with theo-
retical modeling.

METC is currently fielding Pricetown I, the first of two tests
scheduled for the Pricetown, West Virginia, underground coal
gasification field test. Pricetown I is a small-scale test
designed to provide information concerning the in-situ characteris-
tics of the Pittsburgh coal seam; to gain additional experience

in the in-situ combustion and gasification of bituminous coal;

and to evaluate the functional applicability of the linked vertical
concept to recover the Eastern resources.

Mound Facility is participating with METC in the design and the
implementation of the instrumentation necessary to monitor the
surface and subsurface process and product gas stream; and acquire
real-time gas analysis and subsurface thermal data. The principal
T objective of this effort is to provide an integrated instrumentation
system that will permit rapid automatic monitoring of subsurface
and surface varibles and to ensure data storage, retrieval and
reduction for process monitoring and results interpretation.

Mound also will support METC with the manpower and technical assis-
tance necessary to operate the field instrumentation during the
in-situ testing.

II. GAS TRAIN ANALOG INSTRUMENTATION

The analog instrumentation will provide flow, pressure, and temper-
ature monitoring and control systems for the high (<1000 psig)
and low @350 psig) compressed air injection piping systems which
feed combustion air to the coal seam. Similar flow, pressure,
and temperature instrumentation is to be applied to the product

. gas collection (750°F, 125 psig) system.

The instrument design will consist of using electronic transmitters,
. indicators, controllers and recorders with pneumatically operated
- control valves. The control panel will be a Fisher type moduiar
design with a sixteen point annunciator, four indicating controllers,
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~analyzer. These instruments are time-shared between the various test

twelve indicators and two three-pen recorders. A listing of the
control panel instrument loops that will be provided are given
in Table 1. The Loop Diagrams and Instrument Specifications are

‘contained in Appendices 1 and 2.

GAS ANALYSIS SYSTEM

Introduction | ' | . .

The key to reliable, continuous on-line gas analysis is a well .
designed sample conditioning or clean-up system. The sample

conditioner must prepare the gas for analysis, presenting to the

analytical instruments a continuously flowing sample which is harm-

Tess to the instrument but which is unchanged in its compositional

integrity. The sample conditioning system for the Pricetown I

field test is designed to meet these basic requirements.

Details

A schematic diagram of the gas analysis system is shown in Figure 1.

The gas analysis is performed by equipment consisting of a mass spec-
trometer, two process gas chromatographs, and a chemoluminescent NO/NO,

wells and the product gas system under the direction of a computer.
The source gas for analysis is selected by operation of automatic
valves. Provision is made for manual operation in the event of com-
puter failure, or when a special sample or calibration run is needed.
The gas constituents analyzed for, the compositional ranges of, and
the precision for the instrumental methods are Tisted in Table 2.

1. Product Gas. The product gas for analysis is taken from the
process lines just downstream of the pressure reducing valve
and ahead of the incinerator. Process conditions at this point
during normal operation are anticipated to be 700°F and 5 to 45

psig.

To minimize downtime for maintenance and repairs, redundant
conditioning systems are utilized on the product gas sample.
That 1is, parellel, identical clean-up trains are provided
from the sample point to the gas analysis room. However,
only one of the clean-up trains is in use at a time. This
will allow maintenance or reconditioning of one sample system
while the other is in operation.

In operation, a portion of the hot process gas is removed

from the process through a sample probe designed to exclude

particulate materials and inserted into the process line. This .
gas receives substantial pre-conditioning prior to being trans-

ported 60-75' to the analyzer room for final clean-up and analysis.

The pre-conditioning components are all mounted in a heated,

insulated ovennear the samplie point and maintained at 350°F.
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Loop 1D

PICA-10
PI-11
FICA-20
TI-30
PI-12
FICA-21
TI-31
FI-22,23
FI-33A, 33B
TI-24
PI-27
TI-25
PI-28
TI-26
PI-29
TI-32
PICA-17
ZA-50

ZA-60

TABLE 1.

Control Panel Instrument Loops

Title :
Low pressure (350 psig) Air Header Control

High Pressure (1000 psig) Air Pressure
High Pressure Air Flow Control
High Pressure Air Temperature

Low Pressure Air Pressure

Low Pressure Air Flow Control

Low Pressure Air Temperature

Product Gas Flow (High Volume, Low Pressure)
Product Gas Flow (Low Volume, High Pressure)
Well Head P1-1 Temperature

Well Head P1-1 Pressure

Well Head P1-2 Temperature

Well Head P1-2 Pressure

Well Head P1-3 Temperature

Well Head P1-3 Pressure

Product Gas Header Temperature

Pressure Control-Product gas to Incinerator
CO Monitor/Alarm-Control Building

CO Monitor/Alarm-Well Heads

The following are local field mounted instruments:

TI-13
PI-14

PCV-15
PSV-16

PAL-18 .
PI-19
PCV-20

Wet Instrument Air Header Temperature Guage
Wet Instrument Air Header Pressure Gauge

Back-up Instrument Air Supply Regulator
Back-up Instrument Air Supply Pressure Relief

Low Instrument Air Header Pressure Alarm
Instrument Air Header Pressure Gauge

Instrument Air Header Pressure Regulator
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TABLE 2

Specifiéations for Coal Gasificatiqn Analyzers

- Gas Chromatograph

Constituents ’ Composition Range Precision*
H2 : 0-25% 2%
N, » _ 0-100% "
co, 0-20% "
co 0-20% : "
CHuy 0-50% ' v "
Argon/0. , 0-25% ' ' !
H,0 0-20% +5%
H.S 0-3% _ 2%
sé, 0-3% "
Ethane 0-2% "
Propane 0-2% ' "
Butane 0-2% "
HCN : 0-2000 ppm : .
cos 0-1000 ppm "

Mass Spectrometer’

CHy 0-50% 2%
Co 0-20% » "
Hz 0-20% .
02 0‘20% "
co, A ' 0-20% "
N, 0-100% _ "
H,S 0-3% ;
Argon 0-2% , "
Chemoluminescence
NO ©*2%
NOZ 13
NOX 11}

*Analyzer precision is defined as deviation in measurement of standard
gas at any time, assuming weekly calibration.




A manual shut-off valve in the sample Tine is followed by an auto-
matic valve which is activated by a pressure sensing switch (Px on
the diagram) located slightly downstream in the sample line. The
auto shut-off valve closes in the event of high pressure (260 psig) -
to protect other components of the sample system. Once the auto-
matic over-pressure valve has closed it must be manually reset.

A-small condenser is used in the pre-treatment oven to condense
compounds in the gas stream which vaporize above 350°F. The gas
leaving the condenser is at approximately 350°F and contains liquid
droplets of tar and high boiling point compounds formed in the con-
denser. A manual drain valve is provided to periodically remove
collected liquid from the condenser.

The function of the electrostatic precipitator (ESP) is to collect
and remove, from the sample gas stream, solid particles and liquid
droplets, whether entrained and carried out of the process or
formed in the condenser. A manual drain is also provided on the
ESP.

The filter following the ESP provides a final polish to the gas,
trapping any mist or other particles which escape the ESP. This
filter, as are all filters in the system, is a commercial item

having a stainless steel body and an easily replaceable element.

The sample gas is conveyed from the pre-treatment oven to the gas
analysis room via insulated, heat traced stainless steel tubing,

3/8 in.-dia., maintained at 400°F. The sample, at this point, has
been stripped of high boiling point compounds. Lower boiling point
compounds which remain in the gas are kept vaporized by the hot sample
line (400°F) and the gas is conveyed to the analyzer room for further
cleanup prior to analysis.

Further cleanup is accomplished by first passing the 400°F gas
through a condenser operated at 190°F where liquid droplets of
1ight and middle weight o0ils are formed. This condenser is main-
tained at the lowest temperature (190°F) in the hot part of the
clean-up system. ‘

Another ESP, located just after the 190°F condenser, removes
droplets and particulates. A drain is available on this ESP as
well as on the 190°F condenser. A filter follows the ESP. These
components, just described, are maintained at 190°F in an oven
separate from the other components of the clean-up system.
Redundancy is maintained through this point by having two, parallel
190°F ovens. A manual three-way selector valve in one of the

ovens is used to select either one of the two parallel sampling
trains.




The sample gas at this point is at approximately 190°F and has been
stripped of tars and most of the oils. The 190°F gas from the
selected sampling train flows into a.higher temperature oven in
which all hardware components are maintained at 212°F. The 212°F
~oven is closely coupled to the 190°F oven to prevent cold spots

in the transition. The higher temperature reheats the gas and
prevents condensation of lower boiling point compounds.

Since it is deemed desirable to sample the product gas even where
there is no positive pressure in the process lines, an automatic
pressure switch is provided to start pump P, if the pressure drops
below approximately 5 psig. When the 1ine pressure is sufficiently
high, the pressure switch activates automatic valves to bypass

the pump and turn it off. These components are located in the
212°F oven.

In this hotter zone, and following the pump/valve system, the sample
gas flows into a bypass filter (BPF) through which a larger main
flow passes unfiltered. A smaller sidestream is taken through

the filter element of the BPF for additional cleaning of the gas
going to the analytical instruments. The larger mainstream flow
goes through a back-pressure regulator (BP-3-1, set to regulate at

3 psig), a rotameter, and on to the incinerator for disposal.

The bypass filter enhances time response, allowing a high rate of
flow while filtering and passing-only a small flow to the analytical
instruments. '

The smaller sidestream is split to provide sample gas to the mass
spec process flow loop and the NOx analyzer continuously. If the
computer so directs, 3-way valve V,, is opened to also direct

the process gas into the two gas chromatographs.

Sample gas to the NOx analyzer and the mass spectrometer is cooled
to a sub-ambient temperature with a refrigerated condensing system,
filtered, and passed in separate streams into the two analyzers.

Split flows are taken from the GC stream to operate GC: and GC:2 in
parallel. The sample gas for the GC's is not cooled, but is main-
tained at 212°F to preserve water and low boiling point organic
materials in the gaseous state for measurement by the GC's.

A11 exhaust gases from the analyzers are passed to the incinerator
or flare for disposal.

Test Wells. The sample conditioning system for the test wells, M
through M., is designed to operate independently of the downhole
pressure. It is anticipated that this pressure may vary from

0 psig to about 350 psig.




Sample gas from the test wells is brought to the surface through 1"
stainless steel tubing. At a depth of about 4' underground (below
the prevailing frost line), Dekoron electrically traced and insulated
sample Tine is coupled to the longer, unheated downhole tubing.

The Dekoron 1ine is used to convey the sample gas to the analyzer
room and is operated at about 250°F to keep the withdrawn gas totally
vaporized. -

The test wells are sampled sequentially by operation of V, through
- Vg as directed by the computer. However, at Teast one.of these
valves is open at all times. The valving logic is more fully
discussed in a separate section, below.

Gas flow from the test well being sampled enters the main, 212°F

oven from a Dekoron line. A pressure transducer (Px), located in

the oven provides data to the computer for Togging test well pressures.
A gauge (G) is available for immediate indication of line pressure.

A manual shut-off valve following the gauge is available for line
isolation.

The gas flow is through a coarse filter (F -F.), the automatic valve,
and into a ring manifold. The ring manifold minimizes the effects

of dead volume inherent in valving a number of lines into a common
point. Fg is a filter in the common Tine from the ring manifold

and provides finer filtering of the selected test well gas. PR-5

is a pressure regulator set to regulate at 1 psig.

A pump follows PR-5 and is used to increase the gas pressure up to
3 psig as set on the back pressure regulator BP-3-2. In the event
that downhole pressure is atmospheric (0 psig), PR-5 will open
fully and the pump will still provide 3 psig at its discharge.
Thus as downhole pressure varies between 0 and 350 psig, the pump
input is limited from Q0 to 1 psig by PR-5, and the output remains
constant at 3 psig.- This identically matches the pressure avail-
able at the bypass filter in the product gas system so that equal
pressures are presented to the downstream analytical instruments
regardless of the gas source.

A bypass filter (BPF) takes the mainstream flow through a rotameter
and to the incinerator for disposal. The filtered stream from the
bypass filter goes through one channel of the refrigerated condenser,
another filter, a flow adjusting rotameter, and into one channel

of the mass spec.

The refrigerated condenser operates at 43°F and cools the sample
gas to remove most of the water and light oils. Before analysis the
gas will be at ambient temperature.

If directed by the computer, 3-way valve Vio is opened in the
direction to take the test well sample into the two gas chroma-
toaraphs.




Since the downhole pressure will at times be quite high, a means is
" provided at the ring manifold to increase the sample flow rate from
the test wells under high pressure conditions. This is necessary
since the compressed volumetric flow of gas is only a fractional
part of the volume flow at atmospheric pressure. A backpressure
regulator (BP-3-3) is set to bleed off excess gas at pressures
above 25 psig and increase the flow as needed, The bleed gas is
~discharged to the incinerator. : : :

A backflush system is coupled to the test well lines just ahead of
the course filter, F; through Fs , and is utilized to put either
high pressure argon or a liquid solvent into the test well line
for periodic cleaning. The backflush system is manually operated,
completely subject to operator control

Time-Sharing Logic. The analytical instruments are time-shared
between the various gas sources by having control valves V: through
Vs and Vio under the direction of the computer. Additionally, the
mass spec instrument is directed by the computer through valving
internal to the instrument to analyze either the product gas or

the gas from the ring manifold (one of the test wells). See

Section IV for details. Both of these gas streams flow continuously
through the mass spec, although only one is being analyzed at a time.

The arrangement of the automatic valving is such that any gas source
(M1 through Mu, or the product gas) can be connected to either the:
two GC's or the mass spec. The NOy analyzer is not time-shared

Time-sharing logic is built around operation of the mass spec. Thus,
in operation, the mass spec will alternately analyze the product gas
and whichever of the test wells is connected to the ring manifold
(through one of Vi-Vs). The mass spec stream switching will be at
the rate of about once every two and one-half minutes, toggling
alternatively between test well gas and product gas.

Automatic valves V1 to Vs will be opened in sequence. However,
one of the five will always be open to supply test well gas to the
test well channel of the mass spec.

Maximum utility will be derived from the two GC's, which have
approximately a fifteen minute analysis cycle time, by basing the
selection of the source gas on the relatively high-speed mass spec
analysis. ~In other words, the GC,s will be directed to analyze
the particular gas source of most interest as determined by the
computer from the mass spec analysis. Valve Vi, is the selector
valve for GC's and is either in a position to flow product gas

or test well gas to the GC's.
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Summarizing the overall logic, the mass spec alternatively analyzes
the test well gas and the product gas on approximately a five minute
cycle. Both streams flow continuously through the instrument. As
the product gas is being analyzed for a two and one-half minute
period, the selected test well gas continues to fiow. At the end

- of the product gas analysis period (V2% minutes) the mass spec
begins analysis of the test well gas for a two and one-half minute
period. The mass spec then switches back to the product gas, and
after a very brief delay, the next well valve (V,-Vs) is opened in
sequence. Thus the mass spec analyzes the product gas alternatively
with one of the test wells. This allowsmaximum time ( 5 minutes)
for test well line purge, and devotes most of the overall analysis
time to the product gas. The overall cycle time, assuming four
test wells, would be twenty minutes.

" The computer program will also allow the mass spec to dwell for
more than one cycle on any test well having a gas composition of
particular interest. However, the product gas will continue to

- be analyzed alternatively.

The two GC's, operated in parallel, will analyze the particular
test well gas having the highest interest, as determined by the
computer from the mass spec analysis. The gas stream to the GC's
is selected by operation of V.

Although the normal sequence of valve operation will be controlled
by the computer, all valves will have manual override switches for
opening and closing valves independently of the computer and in
case of computer failure.

4. Data Logging. Analytical data will be recorded independently of the

computer. Each GC has an analog strip chart recorder for preserving
GC outputs. A digital data logger will be used to collect output
data from the mass spec and NOy analyzers.

AUTOMATED DATA ACQUISITION AND CONTROL SYSTEM

Introduction

A real-time automated data acquisition system should include features
such as dependability, ease of maintenance, rapid problem isolation
and backup capability. A schematic diagram of the Pricetown I system
indicating such features as well as the overall Tayout is shown in
Figure 2.

General Description of the Automated Data Acquisition and

Control System

The four satellite microprocessors are interfaced to a host minicomputer

10.
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‘ (LSI 11) which acts as a data collector-concentrator. As indicated

in Figure 2 each satellite microprocessor is ass1gned a specific
acquisition andfor control function. For example, microprecessor 4
‘provides signals to the gas chromatograph satellites when its detection
algorithm detects unusual data occurrences. All satellites record
- data on diskettes as the data are collected. The diskette is managed
as a first-in, first-out (FIF0) buffer so as to always have as many
current data items as possible on the diskette. Consequent]y the oldest -
data items are over1a1d by the most current data items.

Data items are transm1tted from the satellite microprocessors upon
command from the host computer. The position of the data item last
sent is maintained by the satellite processor so that the satellite
software can detect the situation where the diskette FIFQO buffer over-
flows before the host computer receives the data item. This overflow
condition is transmitted to the host computer on the first opportunity.

Each satellite microprocessor maintains a time-of-day clock which is
updated from a signal received from the clock module. A1l satellites
are based on a M6800 microprocessor and all software for these micro-
processors is coded in assembler language. The clock module is based
on a INTEL 8080 microprocessor and is also coded in assembler language.

Three basic categories are collected by the described data acquisition
and control system. They are temperature readings and associated emf
readings from each of the 40 downhole thermocouples (10 per monitoring
well); gas compositions obtained by mass spectrometry, NOy analyzer and gas -
chromatography from each monitoring well and the product stream; and
process variables and alarms associated with the gas train system.

The acquired data are passed to the host computer where they are parti-
tioned into various file structures for graphic control and report
purposes. On a schedule basis all acquired data are written on an

IBM format compatible magnetic tape for a historical record and for
further data analysis.

1. Gas Train Varibles. Analog signals, 4-20 ma D.C., from the terminals
of the analog display on the control panel are routed to a Digitrend
Data Logger for transmission to the host computer system. These
signals are generated and transmitted from differential pressure,
pressure, and temperature transducers and thermocoup]es strategi-
cally placed along the gas train.

For the high pressure, low volume injection air (reverse link

mode) differential pressure, pressure, and temperature transducers
designated as FICA-20, PI-11 and TI-30, respectively, are monitored

and used formass inflow computations. Likewise differential

pressure, pressure, and temperature transducers designated as

FICA-21, PI-12 and TI-31, respectively, are monitored and used for

mass inflow computations during the low pressure, high volume injection
air for the forward gasification mode.

12.
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A backpressure control loop designated as PICA-17 and placed
downstream from the orifice metering station is used to monitor
the backpressure. The PICA-17 instrument loop provides product

gas header backpressure regulation. The purpose is to keep the
product gas flow from exceeding 250 ft/sec. To measure the product
gas flow during the reverse link, signals from two differential
transducers designated as FI-33A and FI-33B are used. Because
they monitor parallel piping only one of these transducers is
active at any given time. Similarly, differential pressure trans-
ducers labeled FI-22 and FI-23 are used to monitor the differential
pressure during the high volume, low pressure product gas flow for
the forward gasification. A temperature transducer upstream from
the orifice metering station is used to measure the product gas
temperature.

As just indicated, data from these data nodes are collected for
process monitoring, mass flow computations, and process control.
Normally the data will be collected at the rate of one data

point per 12 minutes. But the data collection rate also can be
event driven by unusual data occurrences and can be as high as
one data point per 15 seconds. The actual data density is
controlled by two parameters passed to microprocessor 1 from

the host computer. If, however, the host computer should fail,
the microprocessor will operate from a set of default parameters.

The mass flows will be computed by the classical mass flow equation
Q0 = Kk ap x Py

where  the differential pressure (AP) is in inches, the pressure
(P) is in psia, and the temperature (T) is in degrees Rankine.

The constant K has a dependence on orifice size, and the compress-
ibility and specific gravity of the gas and will be updated when
changes in the gas composition occur, as determined by mass spec
analysis. If the mass spec is down then gas chromatographic
analysis will be used.

In addition the pressure transducer located in the gas chromatograph
oven will collect and log pressure data for the four test wells.

The data density will depend on events occurring both in the product
and test well gas streams. But again the maximum rate would be

one point per 15 seconds. :

Temperature Data. As indicated in Figure 2 the temperature signals

are routed to a Digitrend Data Logger, processed through microprocessor
1, and then transmitted to the host computer. Data will be collected
from each of 40 thermocouples, 10 per test well, and a total of

six readings per thermocouple will be acquired, four temperature
readings and two diagnostic readings. The relative positions of

these thermocouples in the coal seam, the overburden, the under-
burden, and the two interfaces between the coal and over-and under-
burden are shown in Figure 3.

13.
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Data from the thermocouples will be used to locate and map the

burn front, and for modeling purposes. Although the normal collec-
tion rate will be one data point (channel reading) per 12 minutes,
the data collection rate can be event driven byunusual data occurr-
ences and can. reach a maximum rate of one data point per 15 seconds
Like the surface gas train variables, the actual data density

will depend on events and on parameters determined from current
data and then passed to microprocessor 1 from the host computer.
Temperature readings will be adjusted in the host computer using
grout, shale and coal conductivities. A projected maximum number
of data points to be collected for the project is given in Table

3 and an overview flow diagram for the collection of temperature
information is shown in Figure 4.

Available graphics are listed in the graphics section.

3. Gas Composition Data. The gas composition of the product and
monitoring wells gas streams is analyzed by mass spectrometric
and gas chromatographic methods using a Perkin-Elmer Model MGA
1200 mass spectrometer system and two Bendix Model 7170 process
chromatograph systems; and a chemiluminescent NO/NOy analyzer
dedicated to the product gas stream. Figure 5 is a schematic
showing the relationship between the analytical systems and the
gas streams. T

Under the direction of microprocessor 4 mass spectometer and gas
chromatograph analytical systems are time-shared among the gas
. streams through control valves Vi through Vs and Vic which are
' shown in Figure 1. For greater details on the analytical system
including the valving and timing logic, see the section on the
description of the Pricetown I gas analysis system.

The integration of microprocessor 4 which controls and collects
data from the mass spectometer system, and interacts with

the microprocessors that control and collect data from the gas
chromatograph system is depicted in Figure 2. :

As also indicated in the section on the description of the Pricetown
I gas analysis system the real-time control of the gas chromato-
graphs will be directed by microprocessor 4 after analysis of

the mass spec data obtained from the different gas streams. The
actual switching among gas streams will be determined by unusual
data occurrences which will be detected by the computer code
residing in microprocessor 4 and with the aid of a parameter passed
from the host computer. Should the host computer fail, the micro-
processor will operate with a default parameter.

- A flow diagram for the collection of mass spec and gas chromatograph
data is shown in Figure 6. For the process stream the mass spec

data rate will be approximately one measurement per five minutes

and the gas chromatograph rate will be approximately one measurement
per 30 minutes. With the four test wells the overall mass spec

cycle time will be 20 minutes and the overall gas chromatograph cycle
will be approximately 2% hours for normal conditions. However, the
actual data density will depend on the number of unusual data

occurrences detected.
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Figure 4
Overview Working Flow Diagram for Collection of Downhole Temperature Data.
17.




"SWeau}§ sey ayj pue swe3sAg me*wx_mc< ayj ussmzaq dLysuoLje|ay OLIewsyods

G a4nb L4
sasvo .

NOVI1S V.-‘..“l:--:-..!m

S3ISVD N~ .
J10HNMOA ~ N '

. : ;

] [ ]

. #

n [

: ’

31 N :
1onaoud ~ 1
H ‘-

i

i - 1

>
o
s
L2
=

29 ‘9B




" Activity

%N

A

ctivity

V/

4

/

N ™~
-‘,/
Activity Y
on Another
Well ////

/

10 Times
Thru Loop

5.Times
Thru Loop

L

/}
/

Activity

s

Figure 6

Working Flow Diagram for Collection of Mass Spec and

Gas Chromatograph Data
19.




Table 3 Tists the projected number of data points. These data
will be used for modeling, monitoring, heat content {BTU) compu-
tation and as an aid in the development of a process control
system. »

Data Acquisition Software (Temperature and Gas Train Variables).
This code records data on a diskette for transmission to the
host computer. Keeps an entry for each of the 40 thermocouples
and the 20 gas train variables. The code detects and flags
unusual data occurrences and transmits that event to the host
computer.

Data Acquisition Software (Mass Spectrometer and Control Code).

This code controls the mass spectrometer, detects and flags unusual
data occurrences, and sends control signals to the GC satellites.
A11 MS data is recorded on a diskette and sent to the host computer.
Data acquisition is initiated by selecting a specific inlet, '
reading the data, recording the data on a diskette, reading

the NOy data, and recording on the diskette.

Data Acquisition Software (Gas Chromatograph). This code records
the data on a diskette associated with each microprocessor.
In the normal mode data will be collected on the product -

gas stream and one of the test well gas. streams on a shift
interval. Upon command of the Mass Spectrometer and Control code, the

GC's will acquire data from the selected gas stream. The GC's will
return to normal mode upon command from the controlling microprecessor
or after aperiod of time, of approximately 15 minutes, during which

no change is recorded.

Background Software. The background software will include graphics,
report generation, file structure and file handling, operator ~
interface {operate system and respond to alarm), executive,

and calculation modules. The graphics module will plot temperature
data, gas chromatograph and mass spectrometer data, gas train
variable, mass balance computations, heat content computations,

A11 plots on the graphics terminal will be for the most recent

30 data points. For example, if hourly average temperature

value are to be displayed, then the last 30 hourly temperature
averages would be plotted. Because the acquisition rate can

be event driven for temperature readings and the gas train variable
the possibility exist that any given set of 30 data point might
include a mix of time intervals. The automatic scaling of the

20.




axis or axes would reflect this for the viewer. Should a gap(s)
occur in a data set, this gap likewise would be reflected in

the plot. Up to four concurrent data plots are poss1b1e on one
graph. Plots available on the graphic terminal are given in

Table 4. Any of these display plots can be generated on demand

but normally hard copies of these plots are issued on a scheduled
basis. The frequency is indicated in Table 4. Report quality plots
from the flatbed plotter also will be available and normally will

be available on demand. Those plots available are the ones indicated
for the graphics terminal.

The report generation module will provide an event report for the
shift and a composite one for the day. This module also will
generate a listing of the daily averages for the gas train variables,
a list of the high and Tow compositions, pressures and flows.
Likewise a heating value report will be generated.

Creation of new files, updates of existing files, deletions of
obsolete files, backup of critical files and monitoring of file
organization on the disks are functions of the background file
structure module. The background operator module initiates entries
into the event file, graphics, system messages such as clean tape
heads, load paper, etc., and operator requested messages from

help files. A Tist of files is given in Table 5. The background
executive module calls the graphics module, the report module,

the file structure module, the operator interface module, and

the . calculation module. It also performs system checks to verify
the condition of peripherals and relays messages to the operator
on status, information for the event 109 and comments from previous
shifts.

The calculation module computes mean values, generates statistics
and in general provides the computations needed for contro] graphic
and report purposes.

Overall the background tasks are projected to use approximately
95% of the host computer time.

Foreground Software. This software handles all prompts and messages
between the operator and the foreground tasks. It responds to
operator input, controls the hardware diagnostics, queues the

data acquisition for the background tasks, communicates with the
background executive, initiates the acquisitions of status reports,
and detects equipment failure. In addition this software attends

to the normal boilerplate activities associated with the system.
Approximately 5% of the host computer time will be devoted to

this software.

21.
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10.
11.
12.

TABLE 5
DATA FILES FOR BACKGROUND SOFTWARE

40 Files for T/C data

Utility file that contains depths of T/C's high and low
values for TEMPS, GAS COMPS, PRESSURES & flows for last
5 days

3 files for product well (GCl, GC2, MS)

3 files for injection well (GCl, GC2, MS)

12 files for monitoring wells (4 wells ea GCl, GC2, MS)
20 files for containing gas train data

BTU file

Flow rate file

Mass balance file

2 event files (shift & day)

System messages

Operator requested messages

24.
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LOOP DIAGRAMS
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APPENDIX 2

INSTRUMENT SPECIFICATIONS
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IS Number vs. Instrument Type

CONTROL PANEL MOUNTED INSTRUMENTS

INSTRUMENT CASE - For accomodating one or more control
panel instruments.

(IW) 1S 08

IS 10 - ANNUNCIATOR - Single or mh]tip]e station alarm device with display
for each station. Plug-in alarm cards are IS 91.

IS 11 - RECORDER - or multiple recorder with dr1ven chart and one
or more pens.

IS 12 - RECORDER/CONTROL STATION - Control station with measurement
pen recorder.

IS 13 - INDICATOR/CONTROL STATION - Control station with measurement
indicator. Includes service transfer station, indicators.

IS 14 - COMPUTER SET STATION - Control panel interface for computer
.. supervisory control and DDC.

IS 15 - FUNCTION COMPUTING STATION - Station which performé an analog
- computation. Includes square root extractors, multipliier/
divider, and high-low signal selector.

IS 18 - MULTIPOINT TEMPERATURE INDICATOR/RECORDER - Multiple point
- switched input temperature indicator or recorder.

IS 20 - POWER SUPPLY - Power supplies for energizing control panel
instruments from AC line.

IS 24 - TRANSDUCER/RELAY - Signal transducer, converter and alarm
" device such as transmations - NOT I/P's installed on control

valves

FIELD MOUNTED INSTRUMENTS

IS 26 - PRESSURE REGULATING VALVE - Self-contained pressure reduc1ng
or back pressure regulator.

. IS 27 - CONTROL VALVE - A11 types except butterfly valves.
IS 28 - BUTTERFLY VALVE - Al1 types.
- IS 29 - SOLENQID VALVE - A1l types.

IS 30 - CONTROL VALVE - A1 types.

Superseded by IS 27 and 28.




IS

IS
IS
IS

IS

IS

IS

IS

IS

IS

IS

IS

IS

IS

IS

IS

35

36

37

38

39

40

41

43

44

45

46

47

- ON-OFF VALVE - A11 types-w/accessories.

- MAG FLOW METER - Includes primary and converter.
- TURBINE METER - Includes primary and converter.

- LEVEL DISPLACER - Pneumatic or electronic displacer level
transmitters and controllers.

- LEVEL PROBE - Capacitance probe, ultrasonic nuclear level
gage and all others for liquids and solids - Not pressure
and displacer types.

- PRESSURE ACTUATED TRANSMITTER - Pressure transmitters
for gage, absolute, flow d/p, level measurement. Includes
flange mounted and integral orifice types.

- FLOW PROBE - Flow primaries and transmitters other than
orifice meter types - includes annubar, pitot tube, Taylor
pitot-venturi, flow nozzles and target meter. - Not
rotameter and turbine meter.

- LOAD CELL WEIGHT SYSTEM - Hydraulic or electrical types
and secondaries.

- FIELD MOUNTED CONTROLLER - General purpose pneumatic
controller with case for field mounting.

- PHELEMENT - Primary element for solution potential analyzers

(pH, ORP & Selective Ion). ‘
-~ PH TRANSMITTER - Secondaries for pH, ORP & Selective Ion.

- FILLED SYSTEM TEMPERATURE INSTRUMENT - A1l classes,
pneumatic and electronic, transmitters or controllers,
indicating and non-indicating.

- ROTAMETER - A1l types.

- ORIFICE METERING ELEMENTS _ Meter runs, orifice plates and
flanges.

- TEMPERATURE ELEMENT/TRANSMITTER - Thermocouples, resistance
bulbs and/or transmitters.

- PROCESS ACTUATED SWITCH - Switches actuated directly by a
flow, pressure, level or temperature measurement when a set
point is reached.




IS

IS
IS
IS
- IS
IS
1S

49

50
51
52
53
54
55 -

PRESSURE GAGE OR MANOMETER - A1l types, including receiver

gages. For Commodity gages, use IS 67.
LEVEL GAGE - Transparent, reflex and magnetic types.
TEMPERATURE INDICATOR - A1l types of thermometers.

RELIEF VALVE - A11 types.

RUPTURE DISC - A11 types.

CONSERVATION VENT - A11 types.

‘POSITIVE DISPLACEMENT METER - Gear, piston and compound
types.

MISCELLANEGUS INSTRUMENTS

IS
IS

) IS
IS

IS

IS

IS

56
57

58
59

60

67

91

PNEUMATIC SELECTOR SWITCH - All types.

PROGRAMMER - Pulse actuated stepping drum (Tenor)
programmers - Not timer operated types.

TIMER PROGRAMMER - Motor driven cam operated switch type.

TIMER - Electronic or electromechanical delay types,
indicating or non-indicating.

COUNTER - Electromechanical or electronic types, 1nd1cat1ng
or non-indicating.

Reserved category for handling of commodity instrument items-
never printed.

ALARM CARD - Plug in circuit assemblies for alarm annunciators
(1S 10).

IS 96, 97 98, and 99 - BLANK IS FORM - To be used where existing IS

types are not applicable.







5 COMPANY PLANT SPEC NO.
MONSANTO EISHER MRC .| Mouwn 18- £.57
: AC? CASE AUTHNO | DEPT| AREA | SHEET [REV
ITEM . -2 fie¥ Case [ITEM 12 Pre i (n:c CASE NAMEPLATE (i LINE)
QUANTITY S QUANTITY 2 12 PACK-95 CHARACTERS MAX
TAG Un—ifa 1TAG U H~-i 073 6 PACK-45 CHARAC TERS MAX
MODEL  fi¢-mC%-- MODREL . r1o7n 4 PACK-45 CHARACTERS MAX

MOUNTING SPEEDNUT [

| MOUNTING SPEED NUT
UNIVERAL (¥

UNIVERSAL

O

&g
.

A

NOMBER OF PELARKS | NUMBER OF I* BLANKS .
12 PACK CASE \ePack case /  “a pack case /.
\\ — / [ i 7/r J
- ] // \ /
A PR A
’ / N /s \'\
. N
2345678901 /123456\ / T 2338
Va N
CASE NAMEPLATE . :
1 30
l . i e i i A i 4;5 e L. J e E:O A l .
. 4. - A L L. ’3 v 3 L i is i L ’a L A A L ]‘ -3 4 L i
-, 4. A X A i L A A v} y l L i 3 A s Fs A i A s A i i
12 PACK CASE ‘. 6PACK CASE *.4 PACK CASE
[ N rd N / J
._»\)/’ )
458
/’ b /’/
2345678910112 AzT3a5% ;i 2z 3a
CASE NAMEPLATE ‘ :
{ 30
- e . - T
35 . 5
) i A W Y 4 715 " 1 i A4 A e l i i 9 —
-’ w3 i 3 b A 1 A N A l el e b A . e vl ?
SPECIAL CONSTRUCTION AND/OR OPTIONS
MANUFACTURER f P O. KD,
[+ 4N B Z‘:'S
Ny vg_-‘. f‘x - Pt brasl
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fONEANT EISHER

~ “MRC | MevnDd |1s-pf
AC? CASE AUTH NO. | DEPT| AREA | SHEET |RE-
LGCATION S;DFV{F;{:‘{{T’OA! ) _Z_OF___
ITEM |2 FBoek Case lITES CASE NAMEFLATE (I LINE)
QUANTITY a2, CUAHTITY .12 PACK- 95 CRARACTERS MAX
112G -[R4 _ |TRG . 6 PACK-45 CHARACTERS MAX

MOLEL i g~r0%L MCDEL 4 PACK- 45 CHARACTERS MAX
MOUNTING SPEED RUT L3\ CUNTIG SPEED NUT LI _ :

univerat LI univensaL O v -
NUNMBER OF TLLARKS RUIBER OF 1Y CLARKS L '

/. .f::‘éléfl/g 2

12 PACK CASE « 6PACK CASE / . & PACH CASE .
- I C

N ‘/. AN A

>\ ~ .></

l L .
1234567890112 /S 23456 v/ i 2 &
CAS‘E HAMEPLATE '

| i
A -t i 415““ . il i e A al) s “ -
- ¥ TR ] F - L d Ao 4 x( A i i L I N 1 2 4, 1 TR S W
1 L A 3. L A L 1 A ] !J N T S | I3 L i 1 i e L TS S dd H 9?
12 PACK CASE 6 PACK CASE 4 PACK CASE

]
e

| I
1l 2356 S67T893PDIUI2 1 23456 1 2 34
CASE NAMEPLATE '
s _ )
G o . P
45 ejo
v3 1 S S A 2 .?‘54. k. 2 4 A 4 J%
| —1 ri A 1 X e, 1 L. e A 4. a4 L e gj
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T PLANT SPEC NO. ]
Monsanto ANNUNCIATOR o )
COMPANY SPECIFICATIONS AUTH NO. DEPT OR AREA SREET  |REV]
LOCATION ___L_ov
tnstrument No. (]A~=/C/
AnnoniATOR CASE EaGRAVING
PoauMuNG TR MobEl N i 402
L NomBER oF  PeurdTS S
N ENCE ZLSA-—/
Cigsp OoT SEGUENCE  OPTIDM p 7S
o wER RERNREMENT. 72V Lol 2
 Rewat_Conpacy ARRANGEMENT Aup RATwNG
omveesar. MounTing CLame Kot YE S
Toel Meun T Kt ) —
Conbuny PANEL —
TePe MML Exteuner CARD —_—
WinDow ARRANGEMENT: T R NN
(FRowt) | 5 1t 11 1%
' q to | it 12
13 V4 15 i
Iuror | MODULE INamepunie]  MNAME PLATE ENGRAVING (W iTRS & SPACES /LinNE Mo
tiSwanay | TYPE | coror Lise #y Limg ¥2. LinE #3 Lime W4 |
1
Z —
3 v S—
4
5
{o
7
2
g
10
]
12
13
14
15
1)
£ | Manufacturer s fos o i
g Cataog No, £y —L 02 :
S1P.0. No. — j
£ Piice - '
pl O] & ;
LA A i
e WA £ j
e A A




. CoMPBRY roan, Seet No.
Monsanto RE(ORDER movwn s 1t
: - -SPECIFICATIONS AUTH RO. DERY | AREA SHEET  |REV
LOCATION - ) I ‘oF.
Instrument No. XR~I04 A XR-Ipi B
Service e
LOCATION - PANEL C P-1 C P-]
Rumber Of Pens +h et “hAree
Pen Number 1 Color Réd Ecd
 pen Number 2 Color Blve Riu-e
Pe Huw}lr 3. [()101‘ Grnreen (nyee
SCALE: Number 1
. size - Type I ]
Color Ked e d :
Range O—/0O0 LINEAR 0D —100 LinvEAR,
Multiplierxr
SCALE: Number 2 1)‘v’umb1f 2
Size - Type
Color Blue . Green Blue (arreen:
Range p—j00LY p-t00 L H=100k | O-jo0 L
Multiplier )

CHART: Size - Tvpe

Raage

O =100, LINEAR

OO0 LINEBA

RNumber

Drive Volt. - Speed l

1

d-20 | MADC

L-20 | 74 DC

VARIOVS JMPUTS

VARIOV S M/ TS

 Poweyr Supply Red.

GEN PURE

GeN _ PuRP

INameplate Engraving

| Red Pen

Blue Pen

IAccessories;

| Bezel Color

RanvGeE  PLUG S

3@d AC/ 3/

Bep ACI13]

Manufacturer

FISHER

[ SHLER

R 221

Rbﬁzg

N

REV. DATE [PURCHASING

Cataog No
P.0. No
Price

PN

N

A

PN

&
£
£y

¢5-20(1-73)
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DIVISION PLANT *SPEC NO.
‘Monsanto  |RecEiveR - conTROLLER s /3
COM®PANY SPEC!F'CATION AUTH NO, . DEPT OR AREA SHEET REV
ELECTRONIC - PNEUMATIC ' ]
LOCATION - & _OF
Instrument No. PxXTC ~-10 PI-12 FEIic-21 ,
Service PROCESS AIR PROCLESS AIRIPRoCESS AR
LowW PRESS |LOW PRESS|LP /HV
Location ~ Panel or Equipment.No. ¢ P X3 cFi
Record Indicate Control TNDIC /0 ONTROY TND\ATE |Tvpic flonTholl
*Number of Points ONE OMNE O'NE
Size & Type L
= | Char Range ~ ~ >
S O\ A AN
§ Drive [ Speed T4 ] [ ] N
= ceate Size & Type 8 Y2 MovABLE 2 Y4 FIXED|8 /2 MoveRLE ]
Range ©=100 LIN 0-400 LiIN|O-Ho0LIN
Ratio, Cascade, Computer — Set MANURA . : - ‘
Auto — Manuat By Pass CYESD NG YES NO YES NG YES. NO
| Location CINTEG) | REMOTE | INTEG. |REMOTE | WTEG. | REMOTE [WTEG. |REMOT
411 Proportional Band % 10=1000% ~N._ 7 ~.
2 [ Auto-Reset Mode NO [SCOW) FAST| No [SLoW [FAST | NO [SDG@ [ FasT| NO [sDay [ FAST
= Rate Mode YEs [ Co) | YES | ho | YES | o YES” | WO
ad I R N i inc. | CoEc)| InC. DEC_L/INC. DECN\]/INC. DECN
Measurement Range & Units =20 MR DL Y-20MATL | 4-20MADL
Input From PT-10 PT-12, FEY-21
- Controlier Range & Units -2 MmRADEC —_— -0 MADL
2 Quiput To PV =10 -— A FV-21 .
o . Range & Units — —— -
= Sef Point
From MEBRMUA L e MANUAL
Power Supply — Electric, Pneumatic 24V DL 2YVYDL 24 vDL
Electrical Area Classification NEMBP, T NEMA T |NEMAT
Accessories or Special Features :
RANGE PLUG AC 13| AC 13 Ad 131
NAME PLATE
LINE PITL -0 Pr-12 Fi1e-21
LINE 2 PROCESS AR PROLESS AR | FRoCESS AIR
gL LINE D LOW PRESS Low PRESS ILE /HV
= LINE Y A5 PG Xl PSAG ¥ 10 SCEM
o ,
Manufacturer FISHER FISRHE R FiSHER
= *Receiver Catalog No. —_ TL 121 TLIOZ.
= *Controtier Cataiog No. TL 10}
21 P.0. No . 3
Price v
M A
LA A
A &
o é é

EsS 112 t1o/es)




or DIVISION . } (3 -
P Monsanto  |Receiver - conTrOLLER A P
COMPANY SPECIFICATION 7 AUTH NO. DEPT OR AREA SHEET REV
LocATION ELECTRONIC ~ PNEUMATIC v _ZLOF
¢ |instument No. PT-1] _ FIc-20
T [Senvice PROCESS AIR PROCESS A1
o , H1GH PRESS HR /L
Location — Panel or Equipment No. ary - o Py
a3 | |Record Indicate Controt TINDICATE INDie /GONTEOI
& *Number of Points O NE. ONE
| Size&Type o
o= | Chat Renge N N
2 Drive | Speed | ] 1 |
&l seale Size & Type 2" ENED 812" MOVARLE
) Range O~ /20 LIN Q- /s20LiN
Ratio, Cascade, Computer — Set MANUAC
Auto - Manual By Pass —¥ES—]—HNG— | YES NO | CYES D] NO YES NO
Location TEG. | REMOFE | INTEG. |REMOTE | QNTEG,| REMOTE | INTEG. |REMOTE
g Proportional Band % N, .
21 Auto-Reset Mode NO [ Sped [ FAST| N0 [stow [FAST | No [SLOW] FAST| NO [sLoW [ FAST
g Rate Mode YEs | N YES NO YES | (NG| YES ND
O | O Mo Gumger® = ne. | OEDNJ e, | pEc [ (NG D] DEC | LINC. DEC
Measurement Range & Units 4-20 MATE “/-20 MADL
Input Fro PT- 11 FY- 20
- Controller Range & Units e /- 2.0 MADY
{ 'é" Output To — - FVv-20
e 2 Set Point Range & Units e —
. From ey MANU AL
Povier Supply ~ Electric, Pneumatic 24N DL 24 VDO
Electrical Area Classification MNEMPA T NEMA T
Accessories ot Special Features .
RANGE PLUG AC 13} AC V31
NAME PLATE
LINE 1 PxI-11 FTC-20
LINE 2 PROLESS AR PROCESS AIR
gl _LINE 3 MGH PRESS HP /LY
= LINE Y X100 _PSIG Al SCF M
oz
2 Manufacturer FISHE R FISHER
& | == | *Receiver Catalog No. TL 13
s E *Controlter Catalog No. TL 02
{ 8- 1 P.0. No.
Price
o[ & A
3 IWAN Y
ZLA AN
= A N

ES 112 (t0/68)




Per 7*

6‘

— DIVISION PLANT ¥SPEC NO.
M Onsa nto - - |RECEIVER — CONTROLLER| 5 /2
COoOMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
ELECTRONIC ~ PREUMATIC 3
LOCATION = OF ___ |
Instnment No, PIC—17 FI-z2 - o
Service Prop s PRODUCT GAS
Lovs Fred .
Lacation — Panel or Equipment No. CPy cr/
Record Indicate Coatrol T NDIC /o NTROL TNOICRTE
*Number of Points ONE __ONE.

Size & Type B
o= | Chart Range N N _
& Drive | Speed ] | | _
e Size & Type 8 Y2 MovABLE 8 % MovABLE _—

Range
Ratio, Cascade, Computer — Set MANUD AL -
Auto — Manual By Pass CYED NO YES NO. | —¥ES—TNO— YES NO
— [ Location (INTEGD | REMOTE | INTEG. |REMOTE | WITEG. | REMOTE | INTEG. |REMOTE
X3 [ Proportional Band % /10— 00 7% N~ i
2 Auto-Reset Mode NO |GLOVLPFAST| NO [SLOW [FAST | NO |Shofi [ FAST] NO [SLOW | FAST
‘g Rate Mode YES NO YES NO ves” | O YES NO
8 [On Weowwrement Tocrsaze INC. DEC | IC. DEC | A1NC. DEC\| INC. DEC
Measusrement Range & Units H-20MADC 4-20MADC
Input From PT-171 EY-22
o Controlter Range & Units U-2omMAeDC -
‘;‘1 Output Jo PV-117 \/ .
[ . Range & Units —— N
&= Set Point
| From MANUR L ~
Power Supply — Electric, Preumatic 249N DC 24yDC
Electrical Area Classification NEMA T NEMA I
Accessories or Special Features :
RANGE PLUG ACI3 AC /131
NAME PLATE
LINE PIC-\) FI-22 _
LINEZ PRobL G s /o
gl _LINE 3 LG LN ERRTOR -
S ONED » -
B :
o
Manufacturer FASHE R FISHER
== | *Receiver Catalog No.
‘g *Controtier Catalog No. TL 101 TL 32
8-+ pP.0. No.
Price
I 2y
=AY A
ZLA A
o & A

ES t12 {10/66)




PLANT

Per 7* DIVISION . ¥SPEC NO.
Monsanto  |rReceiver - conTROLLER s 2
C O MPANY SPEC!FICAT‘ON AUTH NO. ' DEPT OR AREA - . SHEéT REV
ELECTRONIC - PNEUMATIC B I
LOCATION N W - AR
Instrument No. ET-23 TI-24
Service RODULT GRS PRODUCT G AS)
: low PRESS weELL? )
Location — Panel or Equipment No. C Pl Pl
3 Record indicate Control T-NDICATE INDICATE
& *Number of Points ONE ONE
Size & Type
& | Chart Range ~N 7
= _ PN ~
& Drive | Speed . ) | N
of . Size & Type 2 ¥ " Erred 2" ENNE D
Range o- 5 Q-1000
Ratio, Cascade, Computer — Set —— _—
Auto — Manual By Pass —YES——1——NO— YES NO —NES——NE YES NO
o | Location TEG. | REMO INTEG. [REMOTE |“WTEG. | REMOJE | INTEG. |REMOTE
:’“j Proportional Band %
2| Auto-Reset Mode NO | SDa [ FAST| NO |SLOW [FAST | NO | She | FAST| NO [SLOW | FAST
= | Rate biode ves” | N YES NO YES 1 \o YES NO
8| On Moot Tnewass 2 NC. DECN\_INC. DEC_LZINC. | DEDN] INC. DEC
Measurement Range & Units HY-20 MAD L Y-20MATC
Input From EY-23% I ?_'ﬁ
o Controlier Range & Units — —_—
( ’ "ezx:J Qutput To — —
T e Set Point Range & Units — —
From -— —
Power Supply ~ Electric, Pneumatic 24vDC 22UV DC
Electrical Area Classification NEMA T NEMA T
Accessories or Special Features
RANGE PLULG AC 1R AC 12
NAME PLATE
LAINE \ FI-2% TI-24
LINE 2 HY /LP TEMP
gl LINE R Frob & as WELLF]
% LINE M X 1900 SCFr
o
2 Manufacturer E1S HER FISBRER
4 | = | *Receiver Catalog No. Turzd TL13)
S E *Controiter Catalog No.
{ &1 P.O. No.
' Price
MY A
SLA N
= & A
o & &
- ES 112 t10/66)
12 1o . . B e e SR—




Pl

‘t
5‘

Per 7*

—_—

= i T o R i DIVISION PLANT ¥sPEC NO.
Monsanto  |REcEIVER - cONTROLLER B - s 73
COMEPANY SPECIFICATION " AUTH NO. "OEPT OR AREA SHEET  |REV
ELECTRONIC - PNEUMATIC ' 5’
LOCATION oF_____|
instrument No. — ~ TI-25 | TI-20
Senvice _ PRODWCTGAS PRODUCT GAS
- I WeELLYZ WerL b3
Location ~ Panel ar Equipment No. ) apl ¢ Py
Record Ingicate Control JINDICHTE | INDICATE
*Number of Points ONE ONE
TS T Ty T
o5 | Chart Range A >
S N O\
§ Drive [ Speed 1 N | LN ]
it P Size & Type 2V ERED 2 FIRED
e Range 0—1000 O-10CO
Ratio, Cascade, Computer — Set — _—
Auto — Manual By Pass _YES——t—H- | YES NO | ¥ES. 1 N0 YES NO
o | Location TEG. | RENMO INTEG. |REMOTE TEG. | REMO INTEG. |REMOTE
§ Proportional Band % N ~N.__
S | Auto-Reset Mode NO [spaf [ FAST| NO |stow [FAST | N0 |spefi [ FAST| nO [stow | FAST
| E{ Rate Mode” Ye5 | NGO YES NO YES | NP YES NO
O O oot birarease - nC. DE INC. DEC_LINC. | DECN] INC. DEC
' Measurement Range & Units H-20MADC, H-2ZOMADC
_tnput From TT-25 TT-20
V, Controfie: Range & Units — ——
‘<th Qutput Jo —— —
g Set Point Range & Units o e
. From i —
Power Supply ~ Electric, Preumatic 24 vDC 21 VDbCt
Efectrical Asea Classification NEMA T NE MA T
Accessories or Special Features
RANGE PLUG AC\3) AC 3}
NAME PLATE :
LINE § : TI-25 TI-26G
LINE 2 TEMP TEMP
gl LINE 3 WELLFZ WELLF 3
S LanE M '
]
o<
Manufactuser EISHER FISHUER
= | *Receiver Catalog No. TLIRY TLABRL
§ *Controlier Catalog No.
21 P.0. No.
Price
Y A
SO A
2L A A
=1 A A\
ES 112 (12788




Per 7*

ét

4*
5‘

-~ -—

. DtVISION PLANT *SPEC NO.
Monsanto  |rRecever - conTROLLER - s 12
cCoOMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET REV
. ELECTRONIC — PNEUMATIC ‘ A
LOCATION, OF.
| Instrument No. PT-29 T T=-20
Service PRODULTGAS PROCESS AIR
< W LB/HY
Location — Panel or Equipment No. O Pl Pl
Record Indicate Control TNDICATE. TITNDICATE
*Number of Points O NE. ONE
Size & Type
e | Chart Range \/ \/
= O\ PN
= Drive [ Speed [ | ~ T
= scate [ Size & Type 2 EIKED | ———— |2 W EIXED
Range O-500 = (D-200/ |o-30c0
Ratio, Cascade, Computer — Set —_— — -
Auto - Manual By Pass ~YES——HNG— ] YES NO N0 . YES NO
o | Location ) TEG. | REMO INTEG. {REMOTE TEG. REMOI[/ INTEG. {REMOTE
3| Proportionat Band % . \ /
2 [ Auto-Resel Mode NO [Spel | FAST| NO |SLOW [FAST | NO |Sbef [ FAST| NO [sLow{FAsT
&/ Rate Moge Yes§ | N YES NC YE®” [ D0 YES ND
D ING. DE INC. DEC | INC. DE INC. DEC
Measurement Range & Units 4-20 MADC H-20 MADC,
Input From PT-29 TT-30
o Controller Range & Units —_ —
’<z'=' QOutput To —_ —_—
g Set Point Range & Unifs —— —
From o —
Power Supply - Electric, Pneumatic 24 VDL 24v DL
Electrical Area Classification NEMA T NE MA T
Accessories or Special Features
RANGE PLLG AC 31 AC\RY
NAME  PLATE
LINE_| PI-29 TI-20
LLINE 2 PRESSURE TEMP
2 LINE 3 ELL F3 AIR_TO
§ LINE 4 WELLS
[~ =4
Manufacturer EISHER FISHER
-= | *Receiver Catalog No. TV 3R TuL 1R
E *Controller Catalog No.
8- 1 P.0. No.
Price
w[ A A
SO N
A A
il WA JiN

ES 112 t10/68)




Per 7* Y SN YN AR DIVISION — TPLANT ¥SPEC NO.
Monsanto  [RECEIVER - CONTROLLER o s 73
cCoMPANY SPECIFICATION AUTH NG. DEPT OR AREA SHEET  |REV

ELECTRONIC — PNEUMATIC vi
|LocaTion OF___ __

S L V= S S = T 1

 [Sevice - |PRODUCTGAS _  IPROCT GRS

o lweL®) | WELL#2
- [ Tocalion - Panel or Equipment No. __1c Pl . - _lepy
' 2 | |RecordindicateContol —~  ITNDICATE | IENDICATE
s *Number of Points ONE -~ ONE.
. = SmiTm 2 e —
’ & | Chart Range _ ~N~ 1 X
. = — — O\ I S 1 { \
& [ Drive | Speed N\ | |V | 1
w e e o 37 e "
* | scate | Size & Tpe CILTERED ooy ‘M EIXED
Range 0-500 0-280) O~ .S'OO -t 0’500
| Ratio, Cascade, Computer —.Set ’ T I .
Auto ~ Manual By Pass T T Y B —H— | YES } N0 | YES—iG YES NO
| Location - " TEE;’ REMOTE'| INTEG. |REMOTE NINTEG. | REMOTEA INTEG. [REMOTE
—_““_;J Proportional Band % T ~ TN
21 Auto-Peset Mode R {s}@(jrm _NO_[SLOW [FAST | NO ['Soi’| FAST| NO_[SLOW [ FAST
| Rate Mode v N | YES NO | YEET [N YES NO
O | o e buses = lAnc | peON] INc. | DEC LAnc. | b me. | oEC
| Measurement | Range & Units H-20 MADC _ 14Y-20MADL
ot ____| Fron BN S . A —PT-28
|  Controller Range & Units — ——
JUCN -3 " S R S IS
: g Set Point Range & Units __ — . el —
From — -
Power Supply = Electric, Pneumatic l24vpe l T leyvDCoc
. Electrical Area Classification TINEMA T o - I NEMA T
T 'AEééssoriesbr Speciél Feaiur’és"' o ) o
_RANGE PLUG 1 ACh3) AC D
NAME PLATE i} —_— . _
_LANE ) - PT-27 PI-28
__LINE 2 | PRESSURE] PRESSYRE
gl _LINEZ . leyPLL ¥ wEeLL #2
H ERTN=T .
z PSS =
2 Manufacturer - IPsHER FISHER
& | = | *Receiver Catalog No. . TLARY T3]
[ T AT T - e el )
s* | = | *Controller Catalog No. _
. &lPoNb
] PNCE ] ‘ I T |
wlN) £
e A
‘ =l ] 2N

ES 1312 110/66)




N

6.

“
S‘

R DIVISION PLANT *SPEC NO.-
Monsanto  |recEiver - conTrOLLER ‘ s 13
COMPANY SPECIFICATION "AUTH NO. DEPT OR AREA SHEET . |REV
' ELECTRONIC - PNEUMATIC 8 3
LOCATION, ) oF |
Instument No. TI-%) T I-32
Service PROCESS AR PRODYCT GAS
HE /LY
Location ~ Panel o5 Equipment No. cCpl CP]
| Record Indicate Controf INDICATE INDICATE
*Number of Points ONE ONE
Size & Type
g | Chart Range N N7
& Drive | Speed 1 | ] ]
=1 cale Size & Type 2 FRED 2 FIRED
Range 0- 300 0-500 |
Ratio, Cascade, Computer — Set —— —
Auto - Manua! By Pass —YESd NG~  YES NO YES 40— YES NO
o | Location TEG. | REMOTE"} INTEG. |REMOTE TEG. | REMO INTEG. |REMOTE
‘5’ Proportional Band % ~N__ 7 N
2| Auto-Reset Mode NO [Spef [ FAST| O JsLow [FAST | NO [sDeff [FAST| NO [sLow [FAST
2| Rate Mode ved |\ YES NO vE5 | N\ YES NO
O | O sy butger ™™ = INc. | DEN] Inc. | DEC | ANc. | DE INC. DEC
‘ Measurement Range & Units H-20 MADC H-20MADC
input From TT- 3 TT-32
o Controtler Range & Units — —
g Output To e ——
g Set Point Range & Units et —
From —_— -
Power Supply - Electric, Pneumatic 24V D0 24y DC
Etectrical Area Classification NEMA T NEMA T
Accessories or Special Features
RBNGE_ PLOG Ac 1\ AC- 1D\
NAME PLATE
LINE | TI-31 TI-32
LINE 2 TEMP ZEMP
E LINE 3 PtR_TO PROD G AS
Sl LinNeE Y WELLD Fo tne.
o
Manufacturer FISHER FISHER
= | *Receiver Catalog No. TLAR] L1
%’ *Controller Catalog No.
& | P.0. No.
Price
[ A A
=AY L
21 A
i AN LN

1

ES 11z (10/68)
- .

- = e




Per 7*

6&

4*

DIVISION PLANT *¥sPEC NO.
Monsanto  |receiver - conTrOLLER T E
comMEPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
LocaTION ELECTRONIC — PNEUMATIC . ior /
tnstrument No. FL-22 4 FI~338 |-
Service PRODUICTGAS ProduCT 6GAS
HP/Lv HP/LY
Location — Panel or Equipment No. ar/ Ccp-1
Record Indicate Control NDICATE THMDICRTC
*Number of Points ONE OMNE
Size & Type
e | Chart Renge ~ ~
> PN N\
3 Drive | Speed ] | 1
Bl Size & Type 2 "FIXED 24" Fiyed
Range O—-/00 ¢ 1Y D~40 ~IN
Ratio, Cascade, Computer - Set — —
Auto — Manual By Pass —YES— N0 YES NO ~YES- “HE— - YES NO
o | Location TEG. REMO}E/ INTEG. {REMOTE PNINTEG. REMO'LE/ INTEG. {REMOTE
‘5 Proportional Band % ~N ~._ 7
S| Auto-Reset Mode NO | Shefi | FAST| NO JSLOW [FAST | NO [sUB{ | FAST| NO [sLow | FAST
’g Rate Mode e | NO [ YES NO ves | hQ YES NO
B[ on e Tocreane inc. | o INC. | DEC LANC. | DEC\J INC. DEC
Measurement Range & Units 420 1 FIC 4-20MADCL
Input From FY-23p FY-33%
- Controller Range & Units .
g Qutput To \\/ \ /
g Set Point Range & Units N\ N
From v \
Power Supply — Electric, Pneumatic 24 VI C 24VD¢
Electrical Area Classification NEMA T NEMA T
Accessories or Special Features
RANGE  PLUG AC 13 AC 13)
NAME PeaTE
LINE | Fr-z324A FTr-338
LiNE 2 HP/LY HP/LV.
gl _LinE3 PRODL GhS PRoD> GAS
% LINEY X |  StFm X ] SCFMIA
oc
Manufacturer FISHER FISHER
= | *Receiver Catalog No. TFL/IR] TL 3]
é’z; *Controller Catalog No. A A
& [P0, to. 2O\ Z\
Price '
s I\ | o520 70 PuecH F£I-334 | De (6781
SUA\ | ssven 1o Purct FT-238 |R6C 76760 £
AN O
ol A AN

ES 112 {10/66)

- - -




Per 7*

6‘

4*
5*

PLANT

" DIVISION *SPEC NO.
Monsanto |Receiver - controLLER 5 12
"EOMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
’ ELECTRONIC = PNEUMATIC S 10
-] LOCATION S Y OF
instrument No. ZK—-102
Service TRANSFER i
STATION
Location ~ Panel or Equipment No. TNET ¢ ASE. UK 162]
Record Indicate Control TRANSFER STA,
*Number of Points MU LTIPLE
Size & Type :
& | Chat Range \/
= PN
= Drive | Speed RN | [ [
&= Size & Type BLANK
Scale - -
Range ———
Ratio, Cascade, Computer — Set -
Auto — Manual By Pass - (¢ SES )} NO YES NO YES NO YES NO
o | Location \H{TEG. REMO INTEG. |REMOTE | INTEG. | REMOTE | INTEG. |REMOTE
§ Proportional Band % N
S| Auto-Reset Mode NO [sPey | FAST| NO |SLOW [FAST | NO [SLOW | FAST| NO |SLOW | FAST
| Rate ode vyeS | Wo | VYES NO YES NO YES NO
b B e L INC. DECN] _INC. DEC | INC. DEC | INC. DEC
Measurement Range & Units NONE
Input From —_—
- Controller Range & Units U-20 MADL
g Output To MULTIPLE
= -
2 Set Point Range & Units NONE,
From —
Pawer Supply - Electric, Pneumatic RY4 Il
Electrical Area Classification NEMA T
Accessories or Special Features
RANGE PLUG J—
AME PLATE.
LINE | ZK—102
LLINE 2
gl LINE 3
| LINE MY
[¥3]
o
Manufacturer FISHER
- | *Receiver Catalog Na.
§ *Controlter Catalog No. TL—1133
2-1P.0. No.
Price
MY A
=44 AN
A A oy
o & ﬂ

ES 112 (10/606)

R ¢ iocoid




™

’»*‘\\‘

- DlVlleN} PLANT SPEC NO.
Monsanto INSTRUMENT s /&

O MPANY SPEC'F!CAT]ONS AUTH NO. DEPT AOR AREA . ‘SHEET REV
LOCATION v _.[__or__,___ 0
Instsument No. FY-20 & FY=2]7
Service o R .

Equipment No. or Line No. & Size

Process Material

- : frmnem———
flow %M?‘/Aﬂ F= Kf/(/)l)x(f_?)‘:"(_r)

Flow Camlpre{ o _Sofve Gas

I—nbu‘f Stomale? / SEL ave I=5VDL s Ats 4£-20meDC
ﬂm.buj' SI&M&/ {4 4—20’”440(
P[”Suénlq ) IISVAC ,LOoHZ

Tﬁfré 4 EY-2 0

TasrFr™: FY=-2]

Azh= 0 =100 "WC=4-20ma = 010 Multpln

A= h=0-J0 " WC =L-20ma 00> O=1.06 Mukbshey

Flow sz O-/20 5cfm

frow = O—Lo00 sCfomn

Bz P= 710 ThIA =-S5Vl = 0l d—1177

B= Pslf.T=4/ 4.7P5tA = ~5VDE= ,04 - [, /37

Mobinfr. __ Mulhpler
{=T- 440 G50 Fpfs=(-5VPL= 549-/ 23| C=T =460t Fabs = 1-50DC=,60—/.2L3
Mu/frph’y Mc(/flp/;f{

— orrae { PZ:T QrbdsTIoN

.—ﬂ:{x /1 — fWovwval P .27 LoD TION

[Hlay | f‘\

A= [00"WE = 5 0VDCm [0 FACTOR

h=p00"WE =E0VDC = .0 EACTOR

= f0) 4. TES I =34V = | .0 FACTOR

P=22751A = £, 52VDC = 1. TACTOR

T 2 760 Fobs=»4 L 7VDC = .0 FACTOR

T =760Fabs =L JZVRL = |10 FACTOR

vrovr = (1.0)x(10)< (1 0) =105 20w I

ovrPut = (163210 +(1n0)=10 = 20w )

_Alz_ud_bp

T LodiTioN |

Megwal hj._?%‘r Cei)D 1 TIopy

h= 70.77Wc¢. =

2.0UDC= 0§

FACTOR

L= 7.72"wC =3,00DC = p,.5 FACTOR

T AS A®BoVE

PET As

AFovZ

OVTPUT= (0.5 x(L0) T (1.0)2 0.5z {ZmaDC

ovrPvT = (0534(10) T (1:9)=8,5= /2 wmedC

2 | Mawfacturer /4@/24 EfedT o178
< | Catalog No. 7 4049
21P.0. No.

& | Price

wl N fesvep Fok fyeerrss REC 6275 /A
SLA AN

= A AN

= A

AN

,.
n
2
>
Y
3




™y

DIVISION PLANT SPEC NO.
Monsanto ~ INSTRUMENT | | s |5
sPEC'FlCATlONS AUTH NO. DEPT OR AREA SHEET REV.
LOCATION i . . 2 oF /
Insteument No. FY-X2Z  Fy-23 FY-334. FY-3358
Service Se.Rr ExTRAcTOR ’ : 7 'g_:_s

Equipment No. or Line No. & Size

Process Material -  FPRopuer GRS

ACCEPTS T pur Sicwai 4-292 mroe

FRowm Frouws

TRAWS MY ITER ConmvgnlTs Srcmwac 7o

LD O MADE L Yw E£AR

Siemwne. 7o Frow InprenToR - SO, Ry LExXTRAc 72

PowelR SUPPLY ! :/5\//\5} LOH#

Manufacturer A G M ELECTRsmncs

CatdogNo. AP 7 A - 0C/9 &

PON. 7"A 4000

Price

[\ | iSSeE For PokCHASE REC 62822

REV. DATE [PURCHASING

A 205D F Y338 FoR PukC. RGC |7-9-7%
A\
AN

By D P D

m
)
-
pny
»




- DIVISION PLANT SPEC NO.
Monsanto INSTRUMENT ‘ s 20
cCOMPANY SPECIFICATIONS AUTH NO. . DEPT OR AREA SHEET  |REV
_ LOCATION ’ _l_or-'___ I
{ :, Instrument No. EU-//0 Uttt WNEX=-//2 -
" Service ) atr S%eg[; Boc &u_P kit
' : ' werSyskin
- Equipment No. or-Line No. & Size \ T
Process Material 1\ !
\ i
. Location ; Fanel No. cF-/ chP-/ C'o%?%j Loom
. Fanction s g‘[wﬂr‘[ JLack “up ,l}#(m 5/(/ ﬂ%mtr;f @gé:gjg Kou
|
Stgnals  Tnput VoIt § freg Y7402 1TV, b2KE | [/ TV, LOHZ
— Tonput /%W“/ﬂr’;fﬁq Bawmp 2omp 709 warts
' Tk ppuT L0 1 : - ’ \ Bl
20 7nul’ Yoltase (5) 15, £ 15,1240 45 2154 24V DC \ ]
OnYoit Pruwer /r/ﬁzﬁ'xq 5 4.5'0&04}'8/5'97":&_
0:47‘5,4% Lo YA=10], VK102 | VA-p ], VK-o2! EV-118, -4/
Oud“md‘ Load M’/as/ foﬁms) ‘ ‘
Tm “s (e v SP(LC{ ‘
A IA *rm Se'f‘ Pf ‘ li
Alayw Cet PE [
Trput Fuce 2,0avps i  2,08wps f
— Oul"’b;d Fuse . 4
U Etic Area Class | pMemea T ; Neya I A/mual Z
Cabinet 5 Mou -A‘fnt:} U"é'l‘)avm! s U=Chammel | Ll /;1 4
. I
) |
[
, [
: ‘ ’ I] ‘\
Optiore s Ni-Cad Batty with Mtg Rack Ma}{el RATFS,
‘ \
' ' / |
/ |
] \
! \
! \
i \
i \
|
£ | Manufacturer Frshe frsher Frsher A
i P g Catalog No. 76K 769 ToL D
i 21P.0.No A A\ 7
& [ Price e ] pia) (EA\
w N ysscen Fap Purcit 2C 628 | [N '
- SIA [ beLeTeED EX~1Z RGC | 9-57¢) /A
5L 2
o A N

n
”







» \ 7 cormd COMPANY PLANT SPEC NO.
Konsznto CONTROL VALVE ' Is- 27 &
SPEC[F' CATlON . “AUTH N’(?. UEP"T AREA SHEET REV
LOCATION R . . I o
INSTRUMENT NUMEER PV—/0 FV-20 ]
SERVICE MR HDR. CONTRA A HP AR Trown) .
LINE NUMBER 2t P—{ % T | KN Y, 257 AW 2\
PROCESS MATERIAL ComPER. AR COMPR, A1 T
FLow tia [¢Sas ) st | va | cas | st | uo [CGAS)] st | ua | Gas | sT™
FLOW TEMPERATURE, Ty 3O0° F 3I00° F
| WORKING PRESSURE IFSIG INLET) H00 PS\G 200 PG 3
%% | VALVE TO CLOSE AGAINST IPSIG) Ueon PSi 1 OO0 O PSS
© 5P GR{LIQ ¥ Ty, GAS & 60F, 14-7 PSlA) ya Q ’ /. O
& [VISCOSITY @ T | VAPOR PRESSURE @ Tr. /1A | 2, O 7 4 D.02.4
& [NORMAL FLOW Jmax FLow o 3750 /00D | 725
Q [low UNITS: SCFM, SCFH, GPM, #/HR SCFN SCF A
% | % TRAVEL |Ap 621 /00 1 1801 700 ] !
FLOW| Cy. Cq. OR Cs Cv=19.2 1ev= 0.52. !
VALVE BODY SIZE 2 2t .
BODY RATING & IND CONNECTION | =557 | SCR J(FLG ) Iscr | Fi6 | 200 ™ [SCR) FLG {scr Jec i
BODY MATEAIAL T op o0r] STEE L CrieRor STEEL |
TRIM SIZE | MAXIUM Cv. Co. ORCs | 1727 JOVz 35 74 V=95 !
SEATS Cse )] or sp | or 'se | oe sp | or
VALVE | TRIM MATERIAL STHAINCESS STL LE7mr VL ETS ST L
SPECIFI- [ TYPE INNER VALVE ES Jo MR FLo TE - N
CATION |FLOW TENDS TO crose [ oren Y| cLost | oPfEn cLose [~TREN ) | CLOSE | oken !
. PACKING EFLON TE FLOA B
GUIDING SKIRT {¢Top ¥ 8tM | saikT | Tor | s [sKwT] Toe | e {sant] Top | eim !
VALVE ACTUATOR ~DiapH )| P1STON DIAPH PISTON /cn@ PISTON D1APH PISTON
ON AIR FAILURE VALVE CLOSES OPENS_J| Crosts OPENS CLOSES |~ OFENS )| CLOSES OFENS
ACTUATOR SIZE | SPRING RANGE  lwewDeB -3 ~AS.. _PSt [ PS1 |3 Taspol_2 =75 Psl Ve PSi
SIGNAL FROM CONTRGLLFR — UNITS (4-20 MADG) ——  |a-20 maDC| de-20 mang] - 4-20 ma OC| ;
- MODEL NG. | BYPASS | vEs b | ves{no {veS L _jvéEs [no
VALVE POSITIONER | inPUT QUTPUT 23 P51 PSt @ FSl PSi pst
AIR SUPPLY | KEGULATOR | _Pst] ves [ W] pst{ves | no [ _—~"rsi| ves [ me ] psi | ves | no !
. MCUEL NO. | NEMA SHe 14,7 Sl | 47 | I
1/P TRANSDUCER INPUT OUTPUT =20 ma |24 pPs) MA PSH|A~20 MA | 215" psy MA|___..__PS1*
AlR SUPPLY | REGULATOR | 3 (D__Pst NO psi| ves [ no {200 pst{ €S no ___ _esi|ves [ wo
SOLENOID VALVE — PIPED & MOUNTED Ves] NO| By OTHEss” [ves[nO| 8y oTHERs |VEs]MO| BY OTHERS™ | ves|nO | &Y OTHERS
Q | ON ELECTRICAL FAILURE COMTROL VALVE cLoses. | _ofens CLOSES OPENS CLOSES | _-OPENS CLOSES OPENS ¢
g SOLENOID COIL VOLTAGE — STO | OTHER 120V 6947 120V 60Hz 120V 69H7 \ 120V 60Hz ;
g SOLENOID COIL TYPE — CLASS | MOLDED H] [ ves | wa Jafe[H] {ves | mo Kl {ves| afeJu] [ves[ wo :
@ | SOLENOID VALVE MANUFAC TURER |
SOLENOID VALVE CATALOG NUMBER :'
MAX.CaNCl & DES ConDiTions| /180 f 33.8 2 £ 34 i
INSTALLATION DETAIL NO, :
@ E! J """"H A. FACE TO FACE i
g c B. FACE TO CENTYER :
:cé s C. FACE TO CENTER l
§ 5 & <. D. CLEARANCE i
3 L1s €. CLEARANCE :
A H. ACTUATOR DtA
ORSYRLUTT'ON J. ACTUATOR HEIGHT
< | vALveE MaNUFACTURER FISHE R FISHER
%’ VALVE CATALOG NUMBER 657-KF G, SI1ZA-K
& | PURCHASE DADER NUMEBER
o1& [ Live No Rer DEC B8] /4
B g A ‘
A
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e MPAT -
Monsanto Covrron vaLve o g
SPECIFICATION - N "_'-’?“ NO. DEPT AREA SHEET REV
LOCATION .. Z o a
INSTRUMENT NUMRER FyY-2\° Py-77
SEAVICE LP AR FLOW ¢ BAS HOR.CONTROL! .
LINE NUMRER qy:n,[p_ % “ A é"PG- 3T ﬁvM

PROCESS MATERIAL CopaPR AR PRODUCT GAS
FLOW ta KGasd | stM | L | Gas | stm | Lo [(GASY| STM | L0 | GAS | Sin
FLOW TEMPERATURE, Tf 3po° F Z850°F A
« | WORKING PRESSURE (FS1G INLET) 350 FPSiGy '4’7 ¢SIG /O\
t2 | VALVE TO CLUSE AGAINST 1PSIG) 250 P3SiG 250 PSIG
O [SPGR(LIQS Ty, GAS @ 60F, 147 PSIA) /.0 D. 82
& [ViECoSITYE T, | VAPOR PRESSURE & Tr, PSIA | ) 52 L)
@ [NoRWAL FLOW [max Frow 2000 12750 35005000
O Iclow UNITS: SCFM, SCEH, GPM, #/HR SC FrA SC EFmn A
% | % TRAVEL ]Aa &Y 20 ] I 4.%' i égi__l___._;
FLow| Cy, Cg, OR Cg ey= /9 k Cv=o L ;"4- ; ;
VALVE EOGY SIZE ke i L yrFERD[ AL -
BODY RATING & END CONNECTION {300 #* |sca [AlG) Isck[re |60 FF scrfra)  °, |sce [FiG .
BODY MATERIAL |f/if2 BoN STL 1 3 /L .56, .. PN !
TRIM SIZE | MAXIMUM Cv. Cg. ORCs 1 3 Wes IRY=/21 lev= b - !
SEATS - s or | sp | op yse Tor | se | or |
VALVE TRIM MATERIAL SPEAMLETS STt ETR/NLESS STL ;
SPECIFI- | TYPE INNER VALVE EQ % VEE AL
CATION | FLGW TENDS TO CLose | ~OreNy | cLosE | oren CLOSE |COPEN) | crose | oeen !
PACKING TEFLON GERPHITE !
GUIDING Lskint ] 1oP | sim | sxiar | 10e | et [s«ieT | vop | sTM | SwiRT | toP | BTN
VALVE ACTUATOR ¢DIAPH )| PISTON DIAPH | PISTON | DIAPH )| PISTON DiAPH | PISTON
ON AIR FAILURE VALVE CLCSES |-~OPENS )| CLOSES | opens  [¢TLOSES Y OPERS CLOSES | oFems
ACTUATOR 51ZE__ | SPRING RANGE |52 piefl- B | ) [ #si [ . f5i
SIGNAL FROM CONTROLLER — UNITS dE20MADCE  =—  {4-20 WA DC] 4-20 M DC| 4-20 MA DC} ;
MODEL NO. | BYPASS T {Ye fvesino| S5,/ |vegiuo Jves fue
VALVE POSITIONER | INPUT GUTPUT _pSIt __Psi Pt Pst | 3 =4S pst [ 2 =75 pst PSt Bz
Atr suPPLy | REGULATOR L~ pst| ves [oed__ __psifves [ no |20 esifves|no | sst| ves | no
_ MODEL NO. | NEMA S 9.7 i SY | 4.7 { ‘
1/P TRANSDUCER INPUT OUTPUT Y-20 mwa| 345 psi MA pst | 4/ -0 wma | 2= 15 psi MA[_ ___#5tc
At suppLy | Recutator|_ 3O psifCes ) o | __estf ves [ no | 2O psilves)] no [ pst ves | ~O ’
SOLENGID VALVE — PIPED & MOUNTED [no sy oreess”|ves [no] 8y oTrers |vegiNo] ey oTHers” [ves|nG | 6v OTHERS
0 {ONELZCTRICAL FAILURE CONTROL VALVE CLOSES | OPEfis | CLOSES | OPENS cLOses | opeks CLOSES | OPENS
© [ sorenoio coiL voLTaGE - STD | OTHER 120V 60t |, 120V 60Hz 120V 60H2 <~ 120V 60z
g SOLENOIO COIL TYPE = CtASs  |MOLDED  |alf [H}P7 | es | X0 alrTn] {ves] wo [a]e[n} TVes] no [ale ] [ ves | no
& | SOLENOID VALVE MANUFACTURER P NG S : e )
SOLENOID VALVE CATALOG NUMBER 7 " A !
NMAXK. (s +C1 & DES.ConiTions| 4210 £34.8 @ F2L | L\ ;
i
INSTALLATION DETAIL NO. -
¥ {=DHL.SERCLING
wl €3 f“'T‘H A. FACE 10 FACE Loy s6-L DG
2 c 8. FACE 70 CENTER EDRE. 2 F gatk
2 <} C. FACE TO CENTER YLOC BUSHNG !
i iy D. CLEARANCE !
£ o o E. CLEARANCE :
] T 8
A H. ACTUATOR DA
O83TRUCTION J. ACTUATOR HEIGHT
T | VALVE MANUFACTURER FISHE R EISHER
§ VALVE CATALOG NUMBER S - T 105 -V100
B. | PURCHASE QPDIER NUMBER
S & Vfev. Siae, mure D.C B-n-1vd A
A { LA :
210 o™
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Monsanto

DIVISION PLANT * SPEC NO.
*PRESSURE INSTRUMENT s I
AC OMPANY SPEC'FICATIONS . AUTH NO. DEPT OR AREAV SHEET REV
LOCATION. _LOF___ !
Instrument No. ° 1 PT-1O PT~11}
Service ~ICOMPR AR ComPR, AR
: Lowl PRESS N H\GR PRESS] a
Equipment No. of Line No. & Size =/ 247 [&» [HP-1 T 2\
Process Material - . - AR . AIR N
Blind, Indicating, Record, Control, Transmit CRLIND AL L BLIND . |4\
Mounting: Flush, Surface, Yoke 2" YOKE 2Y YOKE
Size & Type )
wl CHART: [ Range >< <
S Drive | Speed | . - ] ] 7 ]
Size & Type L S—— )
SCALE o A ———A
w. | Number O NE O NE
E Span & Units O—-4Y00 PSIG O -/ OO0PsIG
& ["Range Limits 0120 /1000 %16 0-500Rocofsia |
| Material & Type 3/655 [Drsp i | 2165 brapH [
PROCESS | Liquid, Gas, Cond. Vapor ComFPR )€ Qo MPR. AIR
INPUT [ Ein., [ Formal . 1O | le00 1 ol - liooo [
2 INSTRUMENT,_Range & Units 4-20 MAT L Y-20 MADL
Z| OuTPUT [ To pIt -s0 PTe -1
“*1 Power Supply — Electric, Pneumatic 24 ype MAaX 24 vDe MAK
Eiectrical Area Classification QLT v IT- T LT, TINT-D
e ] Proportional Band % / . ‘
Y ¥t Auto Reset Mode NO PsLow! FasT| NO [stow [FasT | no TsLowAFAsT | No [sLow [FAST
ég Rate Mode Y N0 YES NO Y 0 YES NO
Z 2| Auto -~ Manual Bypass €S N YES No | ~YES N YES NO
O H{ On Kagsuremen increose ane>l pEc | e DEC | LNC| DEC INC. DEC
Piped & Mt'd Air Supply Reg. YES NO YES NO
Output Gage, 34° (xEfher) S YES NO | S | me- |~ YES NO
Accessories or Special Features
LINEAR METER MONE" 7 MONE A
PROCESS ComnNECTIONS| Y2"NPT V2" NPT
PROCESS FLG. £ ADRPTER|3/6 5SS 316 55
BODY MATERIAL 316 SS 316 SS
g
&
oz
Manufacturer [ SHER I SHER
% *Catalog No. HE 1 P=-8-£-27-M5 S\ QP-F-£-22-MB
% P.0. No. ’
Price :
[\ | 6D MFGR & 55020 Flpveer | DC 1678 | A\
I\ (DELETE METER | Abh MopeL No| R&C E7RY /A
A | Live Mo, REy DC 191278 /&
A 4
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: ) DIVISION PLANT * SPEC NO.
Monsanto * PRESSURE INSTRUMENT | A7,
COMPANY SPEC'F'CATIONS AUTH NO. DEPT OR AREA SHEE_T. REV)
LOCATION 2 OF — /
Instrument No. PT—-i12
Service LomPR, AIR
Low PRESS A
Equipment No. or Line No. & Size 4L P-10"T 2\
Process Material AR
Blind, Indicating, Record, Control, Transmit - RLIND . | A
Mounting: Flush, Surface, Yoke 2 YOWRE
Size & Type
w! CHART | Range >
< "
o Drive | Speed | ] L [
Size & Type e Pl
SCALE o ———
+ | Number O NE.
g Span & Units O -4 0O0PsSIG
&i [ Range Limits -120 /000 PIG
' aterial & Type 31LSShiae i | |
PROCESS | Liquid, Gas, Cond. Vapor COMPR. AR
INPUT | Min,, | Bemel | ¥, 1o | fuoo [ 1 [ 1 |
= INSTRUMENT]_Range & Units H-20 MADC
Z| ouTPUT | To PIC —12
5 " Power Supply — Electric, Peimatic 21UDC MAYR
Electrical Area Classification 0L T .DNI-D
o| Proportional Band % )
g‘# Auto Reset Mode NO_TsLOWT FAST] NO |SLOW [FAST | NO [SLOW [FAST | NO [SLOW [FAST
2 3| Rate Mode YES~ I N\J0 YES NO YES NO YES NO
gg Auto — Manual Bypass ES N YES NO YES NO YES NO
O F| On fegsuremeny rctpase CNe O DEC | inc. DEC INC. | DEC INC. DEC
Piped & Mt'd Air Supply Reg. YES. NO YES NO YES NO YES NO
Output Gage, 34" (xXmter ) YES NO | YES ND YES | MO YES NO
Accessories or Special Features o
LINEAR METER NONE ___ /A
PROCESS CONNECTIONS | 2"NeT.
PROCESS FLA 4 ADRAPTOR | Bk SS
BOoY MATERIML 316 55
g —
=
& _
| Manufacturer CISHER, |
§ *Catalog No. USILAP~81£-22-Mm8
21{ P.0. No. i _
Price N ,'f—-" _
O\ lertad MEGR T fssusy Fipmer] o¢ g2 TANT _
O\ PErETE METER, ADD Mover Mo [REC 678 | /A | ]
Al Live My REV DC AL
VAN N VN
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| Monsanto  [oiFFEReNTIAL PRESsuRe] " R TSN
st coMPANY *INSTRUMENT AUTH NO. DEPT OR AREA SHEET  |REV
‘ Locxtion . - SPECIFICATIONS __g__OF /
L Instrument No. ) _ = T—ZD 2.1
Service - 1PROCESS AIR) FocEss AR
- lrrR/Is yor L0 90 /H] VoL
Equipment No. or Line No. % Size o VP T & LP-l%T]
Process Material e o AR R AR
3 Blind, lndxcatmg Record, Control Tmsrmt L pLnD 141 BLIND 4R
Mounting: Flush, Surface Yoke . _ 12" Yoke 27 YokKe |
SieandType = O No.. J/ N /
2| CHART | Range LN N/
© Dive  [Seed | W | \K ]
SCALE | SiZe8Twe o / N N
_Range yd N
Flow, Level, Pressure _  Flow FiLo W
: | Betlows, Diaphragm, Other _ I .baPH. | DA PH-
» e *Som&Units o O-JpoMwe | | o—tpo?
= | Range Limits ~ s-1Sot Wl O-15D" we
§ Body Rating @ 60°F _ 2000 PSi5 | 2000 PSI1G
& | & | *Body Material __ 2SS /L SS
§ "Element Material e b LRS- S/655
S| Weiled Parts Material 31655 | 3 /4 5S
Extended Diaph. Length R o —
-t FluidSp. Gr. ... e . .
( PROCESS| Liquid, Gas, Cond. Vapor AR _AIR
., [_INPUT | Operating Pressure _ 1 /000 PS5/G e 250 PSIG 1L
= | INSTRUM. | Range & Units __ | HL-2omAdcC g4-20 MADC
S| ouTPUT [70 e L FY-20 | EY-21
“* | Power Supply — Electricd, Pneumatic 24V | 24V DC.
Electricd Area Classification Qe rpiyg-pi L T-pwWil-D
o |_Prpodional Band % . o
5[ AdoResetMode NO_TSLOW I FAST o LOW
&1 Rale Mode T {2 T | YES NO_ YES | NO YES NO
£ [ Auto-Manual By Pass o _YES | NO 1 oyes | N0 | YES [ MO YES NO
ol Bl ¥R g N sl _JINC._| DEC | _INC. | DEC | INC._| _DEC | INC. | DEC
Pipe & Mt'd Air Supply Reg | _YES | _NO '} YES | NO YES NO YES NG
. Output Gage, 34" Size = YES | _NO | _YES | NO YES NO YES NO
Accessories or Special Features = | N R 'S
wl S8 R7 PMETER NOVE Al _NVoNVE 17
Z| FROCESS cotmecTion | NP | | Y2 NPT 1
= : :
g o e 4 e e e e—— . s o [ TIPS PN pe— — s —
2 Manufactures L F/SJf/E& ] . LSSHER e
é Catalog No. s pP—A-E=22-MB | Y51 DP-LE-22 B
S(Poto. ~ i . AL
Price T ] o R - . N
wl A [Cnap rirs ¢ [Ssvsple vk | £C 1676 LA —— _
= | I\ |pere7e p12TER  ALD MODEL Nol RAGCI7-6751 /A e e e
= A |zev. lwc A/o X 2 W U N R
1A e i . . .
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A DIVISION PLANT * SPEC NO.
Monsanto *PRESSURE INSTRUMENT s 3
C O M P ANTY SP!‘:’C!FICAT’ONS AUYTH NO. DEPT OR AREA SHEET RE V|
‘LOCATION L ﬁ_m—'_._ '
Instrument No. _ PT-17 P7-27
Service _ PRODUCT GRS PRoDVC T A £5]
e A
Equipment No. or Line No. & Size o (P& -37" | (1) WELL @)~/
Process Material - o & AS GRS .
Blind, Indicating, Record, Control, Transmit |- B2y MD /]  RLIND /ﬂ
Mounting. Flush, Surface, Yoke 21 YORE 2 YOKE :
Size & Type _ \
Wi CHART | Range > Pl
S Dive | Speed | — [ [ [
Size & Type — 4 —_—
SCALE e —= A — r4
Number - _ONE ONE
é Span & Units O =100 P5IG 0 ~100 PSIG = O —Z00
& | Range Limits o 0-50 /300 PSIG 0-50 /e 516
1 Material & Type o 314,53 D1pPH | 6 << [DrarH [
PROCESS | Liguid, Gas, Cond. Vapor | GAs GAS
INPUT e | Pare [ B (O] ] . o] | L1
= INSTRUMENT, Range & Units 4-20 MBTIC ¥-20MADC
F| OUTPUT  To » - .l pre-11 ) Pr—277
& Power Supply - Electiic, Preumatic | 24&/DC #4 AX 23y DC MAX
Electrical Area Classification CLT Diyg-D CLT DivT-D
« | Proportional Band % N =4
“ ¥l Auto Reset Mode - 1 no TsLow FasTE N0 Jstow {FAST | NO . TSLOWAFAST | NO [stow [FAsT
25| Rate Mode o LyssZNwo [ ves [ wo |y 0o | Yes [ o
'ig Auto — Manual Bypass o L~ves | oNdN] YEs NO ES NO YES NO
G [ On Heasuromart Increaze _____Jcme> | pec |owe, pec_ | e | oEc INC. DEC
Piped & Mt'd Air Supply Reg. YRS YES NO | YE YES NO
Output Gage, 34" (yFer ) | S | YES NO YES NO
Accessories or Special Features N ] -
LINEAR METER L MVE A MoNE T
PROQESS COnNNECTIONS | Y2'MPT | . V2YNP T
PROCESS FALG L ApDARTION | R/6 5S | /6398
@ o — _ .
o=
é - - e b o
e e o o
Manufacturer e __\FIsHER . _ FIsSHER
& |_*Catalog No. o INSIGP-T-F-22-MB | 11SI1GP-T-B-22-MB
S[P.0. . A A
Price I . : -
O\ |CHAD MFG S /55 A/ Pwmenl DC 1626 | AN
O Ley, Line No. 1 OC._|F-12:7% /A _
N - RN
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M ) _DIVISION PLANT. * SPEC NO.
onsanto * PRESSURE INSTRUMENT s 36
- COMPANY SPECIF'CAT'ONS AUTH NO. DEPT OR AREA SHEET REV
LOCATION 5‘ OF ,
Instrument No. P7-28 PT~-2%9
Sewvice PRODUCT GRS PROCUIC T GAS|
Equipment No. or Line No. & Size WELL Pl-Z WELL RPI-=
Process Material GAS A8
Blind, Indicating, Record, Control, Transmit BLIND ~ BLIND /(
Mounting: Flush, Surface, Yoke 2t YOKE 24 YOKE
Size & Type -
Wi CHART | Renge > g .
3 Drive } l Speed ] l [ N ]
) Size & Type — A —
saLe S ——A: — ¢ﬁ
1 | Number ONE. S ONE e
S| Span & Units 000 PSIGHK (>=300 |0 —/00 KIGp~(0~22 4
& | Range Limits 0-50 / 2006516 0-50/200P516 |
| Material & Type 2/65S [T1APH ] 3165 D1l l
PrRocEss | Liquid, Gas, Cond. Vapor ABS GRS
INPUT | Mo, | Berme! | Bex, 1O | ] [ o | P 1
2 INSTRUMENT_Range & Units 4Y-20 A D 4-20 MADLC,
&| OUTPUT | To PT-2.8 Pr-29
<> Power Supply ~ Etectric, Pneumatic o4y DO M KX 24y DL MAY
Eiectrical Area Classification CLT-DWE-D Ny T-DnN-D
« x| Preportional Band % pd e '
‘3‘# Ato Reset Mode N0 1stowl FAST| NO [sLow [FAST | NO TSLOWAFAST | NO [sLow]FasT
2 3/ Rate Mode Y 0| ves NO YES” N80 YES NO
Z 5| Auto - Manual Bypass ES N NO ES NG YES NO
O O foas e e ursre " QN> | bEC | INC. DEC | CTING> | DEC IHC. DEC
Piped & Mt"d Air Supply Reg. YES NO YES NO
Output Gage, 34" (xhiher ) YES NO 5 YES NO
Accessories or Special Features L
LINERR METER NoNE A NoVE~ 140
ROCESS CONNELTONS | y2 NPT Y27NPT
PROCESS FLG FADAPTION 216 3% =6 33
2
=
&
Manufactures FISHER . FISHER
=1 *Catatog No. 11SIGP-7- £=-22-MB NSIGP-74£-22-MR
S| P.0_ Mo, A A
Price
A\ [cHoD pEG 7 [ssvED FPveas DC | 672 A
I\ |pete7e METER, AbD MoDEL Np, | R6C. |7-0-73] /5
2N A
A N
ES 118 {10768}




i ' DIVISION PLANT *sPEC NO. '
Monsanto *DIFFERENTIAL PRESSURE TRGTA
cComMPANY *INSTRUMENT TAGTH NG, [ DEPT OR AREA SHEET REV)

1 cocnmion SPECIFICATIONS b oo |
" Instrument No. ~7-L2 ] FT-2 3
Service _ PEopuceTGAS , |Peopve7Cps
- L ow FrFSSURE A Low Pressyll a
“Equipment No. or Line No. & Size PG -3 @ e -3 L @
“Process Material aAS &AS
| 1 Blind, Indi cating, Record, Contri, Transmit BLND 1A BLIND Y
Mounting: Flush, Surface Yoke YA )/0 £E KX YekE
Size and Type o e o -~
#| CHART [ Range N >
© Drive I Speed / ]\ l ] ] [
SCALE Size & Type R ca—— A —_— A
Range 423 — ]
Flow, Level, Pressure Flouw Frow
: | Bellows, Diaphragm, Other DIppHRAEH D) QPIIERG A
£ 1 *5pan & Units O-400 WL, 0-100 34.C
; Range Limits O 50" "W € 0. 150 "W <E
| Body Rating @ 60°F K000 F5/C KALOO S/
g *Body Material 3¢ SS J/6 S€
uu.“j Element Material 2/¢ §S 16 S5
S| Wetted Parts Material 3re S5 3/6 S5
Extended Diaph. Length
Fluid Sp. Gr.
PROCESS | Liquid, Gas, "Cond. Vapor GAs Gas
., [ _INPUT | Operating Pressure JO0-350F5/5 50-350P56
= | INSTRUM. | Range & Units 4-2o MADL 4-2 e MADC
S| OUTPUT | 7o FYy -2X Fy-232
“> | Power Supply ~ Electricd, Pneumatic 24 Vol MnaN 24Vvoc Max
Electricd Area Classification 6T Gad dull 0T Gebd Divi
o« | Proportional Band % N )
&5 hoto-Reset Mode - NQ_ [SLOW [ FJ8T| W0 [SLOW [FAST W AT N0 [SLOW]FAST
-J
2| Rate Mode yes, | Ao YES NO vel\, | Ao YES NO
= | Auto-Manual By Pass YES N/ NO YES NO YES W NO .| YES NO
bl A T - INC./| \DEC INC. | DEC iNC/ | DEC | INC. | DEC
Pipe & Mi'd Air Supply Reg. YES 8Q YES NO VES NON | YES NO
Dutput Gage, 3%° Size /YES NON|  YES NO YES NO X YES NO
Accessories or Special Features 1 . .
ol SO Rr METER AONE A NOHNE™ !
E| PROCESS (ONNECTIONS L NPT Yo" MPT
< -
5 .
Manutacturer F/SHEL =7 SIHER
é' Catalog No. /)81 D P~ 4= E=22-MB /18] p P-F-E-22-P18
=] P.0. No. /i 1
- Price - - ﬁ: —
" D\ eHED MF&e € jssve F'/Pw?aa. DEN 4728 | LA
= | A\ |pereve merze, ppp mever M| RACI14-7£] L
ZLA | fed ting No, DC__lg-»-74 /A
<[ A LA

Es
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Per 8% ¥
R Monsanto  |‘owrFerenmiaLpressure| ™ R PN o
s* COMPANSY *INSTRUMENT AUTH NO. OEPT OR AREA SHEET REV]
L earion SPECIFICATIONS _Z_pr /
. { Instrument No. F7-33 4 ~7-335
Service 1Prob. GCas RoD _6AS
//‘Pft’iSS .>\ ///—ﬁt’ss 71
Equipment No. or Line No. & Size I pPe3°Z /A 1RFPe-3°7 20
Process Material FPRoo, b RS - PRodO &GAS
R Blind, Indicating, Record, Control, Transmit BLIND “BLIND
Mounting: Flush, Suface Yoke P LY. 43 " YokeE
Size ang Type N
8| CHART [ Rage ~_ 7 ~N 7
© Dive [ Speed X i PaN l
SCALE Size & Type N /\
Range v ~ ) N\
Flow, Level, Pressure FLouUS Feowt
: | Bellows, Diaphragm, Other D/A. DrR FH.
7 |5 [ *Soan & Units O-~/00 W& G100 WC
z Range Limits O-15e"w.C n-150" we
= | Body Rating & 60°F Q000 PSIE 2000 PSIG
& E *Body Materiai 3/6 SS 3/6 SS
':n.t" Element Material 2ie S¢S 3/6 55
S| Wetted Parts Material 37¢& SS 3/6 55
: Extended Diaph. Length .
.3 Fluid Sp. Gr.
! PROCESS | Liguid, Gas, Cond. Vapor GAas - GAS
o, | _INPUT _| Operating Pressure 350 PS/G | 35w Ps/6
= | INSTRUM. | Range & Units 4-LoMAbL F-28MH DC
& | _ouTPuT 1o Fy-3374 FY-335
“ | Power Suppty - Electricd, Pneumatic 24 Ve 24Vdc
Electrical Area Classification e T GrDDivo CLT GRD Myl
o | Prportional Bang % yd
W Auto-Reset Mode 1$LOW1 F/’(ST NO !&OJW_I FAST SLOW T NO l SLOW l FAST
S | Rate Mode YEN [ A0 | Yes | No YES\ [ /N0 | Yes [ o
= | Auto-Manwal By Pass YES JR_NO YES | NO YES W NO YES NO
8 [ Hazsuromens Toeresss -ing/ | YWEC INC. | 'DEC INC/ 1 \DEC INC. | DEC
Pipe & M'd Air Supply Reg. YES N& | YES NO YES | MR YES NO
- Gutput Gage, 3%* Size / YES NO YES NO | /YES NO YES NO
Accessories or Special Features . " i
. S6 RT METER. NOTIE WO E
=] Process ConmeEeTionS B NAT NPT
= . :
5 ,
2 Manufacturer FIEMHER - FISHEL
Z | Catalog No. Y&l DRP—AE-22-MB | 1151 DP~A-£-22-M8
S[P.0. No. 7 7
Price — =
wl A [ersd mAAR s Issued g/pc] De [e-78 | A
SO rovep moval K3 5 Fr-338 |RGC [757¢| £
LA RV tine No. DC. 19-12 B/
= A I &

ES 117 (10/68)
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10°
3® *DIRECT OPERATED DIVISION PLANT * SPEC NO.
- MO{}SﬂA n}? *PRESSURE REGULATING ' s &
5' c 0 X *VALVE AUTH NO., DEPT OR AREA SHEET REV
LocATioN_______ SPECIFICATIONS dooe_|/
(1 [Vave Mo, PCv~Iis : PLY=-/0©
~ | Service BACK-UP AIR. PRESS, CouTh .
o A i A
Line Number & Size /%2 P 2\ 1 /7 7 A :
. Pmocess Material LOMPR, AIR INSTR. AIR
: tFlow Temperature ~ _BO0O°F | BD°FE
- Operating | Working Pressure (PSIG Intet) 350 P16 20 BI6
- : Data | Valve 1o Close Against (PSIG.) 250 PSR 100 Bs16
Sp. Gr. e Flow Temp. £ O
. Normal Flow 5 ] :
m::ig'ns Wax, Flow 22 22
Gase gooF LUnits: SCFM, SCFH, GPM ar o/ Hr. SCEM ScFM
107 pgia LFid LIQ. {eas | sTM | LIQ. | GAS [stm | LIQ. {GAS)] ST | LIQ. | GAS [ 5TM
L; qide Inner Valve Travel, % e Design Flow
AP ¢, (Cac.) e Design Cond. | [ 1 5+/5] 1
Flow Temp. -
Calcul ation Sheet No.
g *Valve Body Size 1 {7
Valve Port Size Vel Iz
Body Rating & Conn. Size 2007457 1 200™ . 1 WPr
7 Body Material RN STEEL CARBIM STEEL
Trim Material
. Valye | 1ype Inner Valve UK OFNG uIcle 0P8 6
" [ Specifi-  |-Seats (Double or Single) [ DP’ P 0P| (P P | P DP
- ' cations | Valve actuator (Dizph or Piston) COIAPH | PISTON | DIAPH | PISTON |CDIAPH) | PISTON | DIAPH | PISTON
Matl of Const {Diaph or Piston) NEOPRENE NEOPRERNE
Lubricator Llsolating Valve — ] - L —_— —_ f
* Packing
Guiding SKIRT] TOP | BTM [SKiIRT] ToP | BTM [sKIRT] TOP | BTM | skirT] ToP | BTM
Spring Setting 75 Psie, 75 At
¢* | *Spring Range Lo t05 516 FS = o) 50A
On Increased Pressure Valve OPENS |CLOSESY| OPENS | CLOSES | OPENS |(CLOSES | OPENS | CLOSES
Type of Regulator SELE-ORERRTING SLlLF=2 T
Accessories or'Special Features
e
[+~
E
uJ
[« =4
“ PUFLOW = >—FLOW—n - L OW -—rLoW—e
= - [ -~ - * - 2 - "
(]
2] 1 /: ] l':
= ! i ' '
= - - 3 ¥
o ' - b - . - [ - "
2 | | Menufacturer FISHER L1SHER
- Sy g *Catalog No. &2 0 ﬁzo
. { S [P.0. No. N\
& | Price : LB
wl D[ rsvep For Porcy/ | DC 677 1 A
§ SIA | f1red BY-1L PRPEFSC (3921 A
LA Lev. Liue o DC -1y 78 £
& & é

ES 109 (10.'66)







DIVI§10N

PLANT

ik Fionsanio *FLOW MEASURING R
3* PN HERS) ARV LS, Iy 45
& comMPANY *ELEMENT AUTH NO. DEPT OR AREA SAEET  IREV
: SPECIFICATIONS S - 7 o
LOCATION P oF
nstment 1. |FE -2.0 FE -2}
- | Sewvice PROCESS AR |PROCESS AR
HP/LN LP/HV
1 Process Material A R i} : _Al R i :
Line fis. 't -1 YUY Pl = .
Line Size, Schedule I” scH 80 Hrses 40 :
: Flowing Press. Py 10606 PRIG 250 PSIG ;
Flowing Terg Ts 2O CF Z200° F i
$.Ge Ty 1.0 /. 0 i
Upstrean Viscosity CP s Ty o.024 0.02Y i
Operating . Gr. ¢ 60°F O .
Conditions — Le 1.0 "
Supercompr, Factor = T¢ b
_ g Steam Quelity, % —e — !
& Steam Superheat, F — — !
- Flow at Base Liguid, Gas or Steam ALVR AR i
Conditions Winimum Flow o |
6OF 8 M3 PSIA P — g S .S’ goo ;
Barometiic Ffressu’re HMayimum Flow T I70 eYe) o ;
at L"“"“’“” Units of Flow SCFM SCFMA :
b8 | oter Range O=150"¢esl O =150l :
8¢ |, | *Size & Type - WM., S.0. Scrd., Ven Stene'* |]” HoED SECT. 4 ELD HECK i
gt | | *Rating 8 Facing LOU7RPE AS A SACFRE ASh f
wi »| [ Malenal~Flange&R.T.J. Ring or Gasket!!) 0 AREON STEE ICAREON STEFL. H
T 1™ [ Taps- Type, Size & Duentation 1R2.3 St ) ARNPT Ve"nNPT I
Type of Piate (R2.3 Std ) CONCENTRIC Lore Er3TRIC :
Plale Material & Thickness Fls S5,V 2048, e i
s | Pige 10 (D), In. 0.957 4oz’ i
<< | Qrifice 10 (4), In. 0. 3632\2 2.59144 i
o |70 Ralio () 0:31994 0.64368
&+ & Meter Range ~ Inches Water Dry 100" LWl 700 vl
& | Type of Meter DRY, d /P DRY, d/F i
Drain or Vent Hole NOA~NE NONE. i
Chart or Scale Range : |
Chert Factor i
Calcutation Sheet No.
TYPE QORIFILE FLAYE F-50 520
o« [ANSKETS THOKRESS MaT L | fe YAs3esrr s Y ASPES TOS.
=
LJ
= ["Ali orifice handles to be stampeg on up stream
side will: “Inlet™, bore dia, nom pipe [D, fiange R
tating, instrument number and plate mater:al . H
3' _ | Manutacturer DAHMIE L DANTEL X
.3 é *Catalop Number H-835 Sorw ;
= | Purchase Order Number :
Price ]
| IvsvEn far AIECH D¢ ler27g] [ :
] WAN A i
S IWAN £ f
L LA JAY ]







-

FE=20 - i e T _E0040_P )
o - : 5/17/7¢
@ _ .
PIPEs ORIFICEy AND METER DATA L
. e ACTUAL PIPE DIAMETER - "~ 0e95700 INCHES
DRAIN OR VENT DIAMETER e 0.0 INCHES
: o) TYPE_OF_ORIFICE_TAPS - FILANGE
< MAXe DIFF, * BETA RATIO __# ORIF. DIAM
- ©: INe H20 S INCHES
g 504000 0.44770 T 0,42845
e 1004000 0437944 0036312 o=
1504000 ; 0434394 0432915
200,000 0.32022 0.30645%

2504000 0030336 - 0.29031
3004000 T 0.29023 0.27775
3504000 027991 ' 0.26187
400,000 . 0427046 . 0.25883 -

UPSTREAM CONDITIONS C - T

FLUID. NAME o 'HI PRESS_AIR
FLUID CONDLTION : L. GAS
MAAIMUM FLUW , ' 7199.996 SCFH
RAT10 OF NURMAL TO MAXIMUM FLOW o 0+83300
NORMAL_FLOW 59974594 SCFH

FLOWING PRESSURE - - T 1015,000 PSIA

VISCOSITY » *0.02400 CP

DENSITY AT FLUWING CONDITIQNS _3.61000 LB/FT3
DENSITY AT 60 F AND 1 ATM S . 0407640 LB/FT3
HEAT_CAPACITY RATIOy CP/CV 139000

PIPE REYNOLDS NOe AT NORMAL FLOW 126085.3

® COMPUTED BY PROGRAMs TABLE CONTROL CODE = 1}

@
S
e
&
o
- @ | FLOWING_TEMPERATURE - 300+0 DEG_F____
2]
e
&
S
S
e




FE~21 £0040 P 2
) 5/17/78
¥ i
_ PIPEs ORIFICE, AND METER DATA »
D T ACTUAL PIPE DIAMETER 4.02600 INCHES ’
DRAIN OR VENT DIAMETER 0.0 INCHES

5 TYPE OF ORIFICE TAPS FLANGE i

- 4 MAXe DIFF. * BEIA_RAII QBIE._QLAM

23 INe H20 INCHES
g 504000 0.73709 2.96752

> i 100,000 064368 2.59145_Swmovess

1504000 059046 2.37718
3 200,000 0,55416 223105
2504000 0.521700 2.12169
300,000 0.5055] 2.03518
> 3504000 0.48787 1,96417
4004000 0,47301 190434
3 -
UPSTREAM CONDITIONS
; J ~ FLUID_NAME L.O_PRESS_AIR iy
FLUID CONDITION GAS
MAXIMUM FLUW 23__999 938 SCFH___
3 RAT10 OF NURMAL TQ MAxIMUM FLOW 075000
NORMAL FLOw 179999.938 SCFH
3 FLOWING_TEMPERATURE 300.0 DEG_F____ _
FLOWING PRESSUNRE 365,000 PSIA
3 VISCOSITY . 0<02400 CP
DENSITY AT FLO«ING CONDITIQNS 1.29760 LB/FT3
DENSITY AT 60 F AND 1 ATM 0.07640 LB/FT3
b HEAT_CAPACITY_RATIOy_CP/CV 1.39000
PIPE REYNOLDS N0« AT NORMAL FLOW 89949249

-]

. # COMPUTED BY PROGRAMy TABLE CONTROL CODE = 1}

>

3
r43 -

%“ 2,
L]} - -
6
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L o
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FIOVIDE JEET oﬂ:uwmx/s Fﬁﬁ. '}VMMAL/.

— , oIVISIoN “PLANT SPEC NO.
Monsanto *INSTRUMENT 15*45 R
C OMPANYTY SPEC'F'CAT'ONS AUTH NO. DEPT OR AREA SKEET RE W
LOCATION - s _.3_or _3 .
Instiument No. FE- 24 ﬂ '
Service FRoDUCT
A 67/*5 A
Ecuipment No. or Line No, & Size é’FG 37T /4
Process Matérid FPRobD. & AS
PIPE SCHEDYLE é”SCH40
VENTURY TUBRE MATL.  WRCR Yz2ioly ZB\ _
VENTURL TURE \ ENGTH | 2 FL-&M.
THRROAT DIAMETER 1 BY VEVDoR
THROAT MATERJAL 304 ss
MAX . FLOW S0 SCFM
NORM FLOWN Bro0 SeFm
MIN, FLOW .
(DENSITY® GOOEL. /4755/,4,,_ La%&’ i< U R
IDENSITY @ NoRM _Erows COND. .| 0. 2TZ5%f, I A
ISUPER COMP EACTOR _ _ I
GAS _MOl_. T 2_5-_3_ A\ i
JSCOSITY CPE E. Tt .
{BETA RATIO o T T
AP IHCHES WATER ___z_ao +
L NogmaL FElol COUDITINSZ] TN o o
| FLOW I Ul TEIATD 750°F .
4 _FLowING PRESSURE . . [25Psié L/g o
MAX. FlLowd _ . 5000 scemif 1323 e
DenciTy /> _0:2725
_ABNoEMAL. _FLIW CowdITHNS, i N j
| PLwnNG TEMIS r-—750 °F
. FLOWIN 6_ PRESSURE y __47psig |\ d
MAY. _Feow: | B5000SCFA| | B
 DensITY _ . #EE !ra. (205 _
TAYIMUM thfS_UZ’[:' T Z/m/é
MaXime A ﬁ/fjféMmeE ; 750 £

l/
;‘E"k'anutaclurer VICKERY-Simms!
] ﬁ Cataing No
2 (2.0. No _ |
T Frice | 2
wy £2 é\ /55()&[) r-ok_ /PU£C/¥ *st 9’73’" ._u '_ezr‘jj:ﬂif[h LA(__'»?/J@]/%
< _[_g“-a,e/eem/aus ...... lrec lezr7g AT ' ' _
LA aeeccTroms _ IDE.I7- 25-’34_, : o L
LA J PENSITIES EEONSTR MATL 'P?&(_ 8287 £ U E S

)
w
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yh 7

6

53

-~ Monsanto

T DIVISION PLANT *spEC NO.
*FLOW MEASURING . i 48T
comMPANY *ELEMENT AUTH NO. DEPT OR AREA SHEET  |REV] .
LocATION_ SPECIFICATIONS . o 4 o 3
Instrument No. 1 FE ‘33 A LEeE S
Servi_ce ' o e Pk-o;:_c._v‘c? Gﬁb fopoe r G as
Process Material {RonseT Gas . fRogver Cas A
LineNo. a3 2 | A, |G pa-3"Z| -, /A
“Line Size; Schedute VA" SCHEO I\ i se# 20 | A
T Flowing Press. Py S50 P 3850 PS/G
Flowing Temp Ty 280°%F 750 °F
Upstream D.!HS.ITV e 7'{;- = -7/ L /Y
Operating VISCOS'It)’ CPe T4 ! S
Conditions | Peaisiry @ 60F f/arm 29 a7 < o6 7
Supercompr. Factore Ty
u Steam Quatity, %
E Steam Superheat, F
- Flow at Base Liquid, Gas or Steam G AS G AS
Conditions Mirimum Flow o) o
6O0F & T3 PSIA e 4 o0 5255
Barometric Pressure | Maximum Flow 9400 60 O
at Location Units of Flow SCFAH SCELH
in. Hg, Meter Range O~ 60D S¢FH O-GLno SCFH
o | *Size & Type = WN., S.0., Serd., Van Stone™ /% werp yze i<l A\ LA Y et s A\
‘:_.‘5 *Rating & Facing 00 2 RF A Lo REASA
‘é— Matenial ~ Flange & R.T.J. Ring or Gasket(} Rl S SreeL 3/6 SSIEEL
Taps— Type, Size &DOrientation (R2.3 Std W Yo' wer 2 "ol
Type of Plate (R2.3 Std ) 1 owernTrRiC ComneENTR IC
Plate Material & Thickness 316 S8 276 8§S
i | Pioe ID (D). . VAE- SR AN -
< | Orifice 1D (d), In. 5821735 |2 3\ .59735 /A
& [&/D Ratio (8) . .39 /5T [§ 39757 1 ¢
E Meter Range - Inches Water Dry ! v-s00 " WC - O -s00 ML
g Type of Meter DRY bO/P DRY A/p
Drain or Vent Hole MNer € Now e
Chart or Scale Range e
Chart Factor 3
Calcutation Sheet No, SimvLex. My pEE St PLE x ot 98K :
TYPE OriFicE Pare  |Mose 500 ° Moogt SO " !
o | ORIFICE PA7E Sent vWiT | /1S, 3/6SS MS, 3/6 SS
o
=M
& 1 Ali orifice handles to be stamped on upstream
side with “lnlet”, bore dia, nom pipe (B, flange
tating, instrument number and plate material
| Menufacturer Dawicu A DawvietL A
& | *Catalog Number JospS-  +|/=2\ 2085 | AL\
2 | Purchase Order Number -
Price
| /5500 Fok PoecH 77| DC | A | Rev. LowE N bhe iz
=LA [Reyises Aleptzeren [0 DC | A |
Z A\ |Rev Fioe Ib I/n . OfiFc g |7.217:]0.C. | /A ;
AR tsfd /&me:c?rea 9-5-78 1 . ¢ AN |

ES 103 (10/46) (1) ENTER PIPING SPECIFICATION FOR RADIUS OR PIPE TAPS




FE=33As 338 L L  E0040 P«
LOw VULUME FIGH PRESSURE PRUDUCT GAS — 57571t

-PIPEy ORIFICEs AND METER DATA

ACTUAL PIPE DIAMETENR 1.50000 INCHES )

L 2
DRAIN OW VENT DIAMETER 0.0 INCHES
TYPE OF ORIFICE TAPS FLANGE
) MAK. DIFF. # BETA RATIO # ORIF. DIAM
In. H20 INCHES
P 50.000U Ue4bl6E ' 069252
: ‘ 100,000 0,39157 , 0.58735
15v.000 . 0639449 . Geb3l 74
200,000 0.33063 0.49595
j 250.000 V.31319  0.46979
300,000 Dez9961 044951
350,000 0.28858  0.43287
4ylbeUUL Ve27971 (eb4 199506
UPSTREAM CONDITIONS
- FLUID NAME LV-HP PR GAS
FLUIU CunbDiTIlORN T GAS
- MAXLMUM +LOUW ‘ 9599.996 SCHH
RATIU UF NURMAL TU MAXIMUM FLOW 070006V
NURMAL FLOw 6719.990 SCFH
. FLOWING TEMPEKATURE . 750.0 UEG F
. FLUWLING PRESGUKE 364,700 PSIA
VISCOSITY _ 0.01000 CP
DENSITY AT FLOWING CONUITIONS 0.71100 LB/FT3
DENSITY al o0 F aNp 1 aTwm VeUARTOL LB/FT3
HEAT CAPACITY RATIOs CP/CV 1.30000

PIPE KEYWOULUS NU. AT NURMAL FLOW ' 189701.0

# COMPUTEU 8Y PRUGRAMs TABLE CONTROL COLE = 1




P

& 5 *
'P.c lg: } Monsanto “FLOW HEASURING DIVISION PLANT' N szeg.no. _
& COMGPANY *ELEMENT AUTH NO. DEFT OR AREA SHEET  [REV]
LOCATION SPECIFICATIONS 2 o 2 ;
g 1| Instrument No. FEZZ
| Service ’ Plogve ™ &AL
Process Material A
Line No. g A-3" T | LY
Line Size, Schedule |
Flowing Press. Py 128 PS1é H
| Flowing Temp T¢ 750° F A i
U Deng,”fu D Ts - LZ'ZZ)"/F}' s @
pstream - - 7 p e
Operating | Viscosily CP« T¢ - A 7 ]
Conditions [S)ue“‘s Y @ LOF P UM_’:__@__
percompr. Factor & Ty s
] Steam Quality, %
% Steam Superheat, F
b Flow at Base Liquid, Gas or Steam GAS 1
Conditions Minimum Fiow - O
60F & 4T3 PSIA  Mormal Flow 210,000
Barometric Ffressure Maximum Flow 302,00 0
3t Location Units of Flow i SCFA |
. He  Metes Range - : O— 300,000 i
8* | ., | *Size & Type ~ W.N., 5.0., Scrd., Van Stone "’ & We ld freck
« | & | *Rating & Facin # i
e 2 g L Goo¥ Avs/ A {
«  «h7+| <5 | Material - Flange &R.T.J, Ring or Gasket(!) . B, & Syl F7\
’ " | Taps—Type, Size & Orientation (R2.3 Std ) Yo' NPT —
Type of Plate (R2.3 Std ) ) Comesnras e
Plate Material & Thickness 26 SS§ i
w Pipe 1D (D), In. b. oty .
< | Orifice 1D (d), In. . 3. 99724 2 -
& [wo Ratio(8) : - Le5785 ) T &
6| S | Meter Range ~ Inches Water Dry T 100 W.C.
& [ Type of Meter oey NP
Drain or Vent Hole Noas £
Chart or Scafe Range
Chart Factor 1.
Catculation Sheet No. SIMPLEX FOLIEKE
Iy P OrRi®rcs  Friare o MOLEL 500 A
o | ORIFICE AYITE SEAL UNIT ' MS, 3/65S AN
= 2
&= 1 All orifice handles to be stamped on upstream
side with “inlet”, bore dia, nom pipe 1D, flange
rating, instrument number and plate material
2 | | Manufacturer Dapi et
- s* é *Catalog Numbes - 705-HS i
{ 2 | Purchase Order Number |
- Price ' |
| 350D for Pugek | DL | O |
> A Levises/loncieren N C aen| A ?
| N |RpeviseD [coreccred be. 19-s781 £\ s
A Ar: Lwr te  pe Lepd B 5

ES lf}i(ll‘/b&) (1) E[XTER PIPING SPECIFICATION FOR RAD:US TN PIPE TAPY




FE=2¢ E0040 P @
HIGH VULUME LOW PRESSURE PROODUCT GAS . ) 9/5/71#

PIPEs ORIFICEs aND METER DATA

ACTUAL PlPE DIAMETER 6.06500 INCHES '

URAIN OR VENT DIAMETER Ge0 INCHES
TYPE OF ORIFICE TAFS FLANGE :
IN. h20 INCHES i
i
S0.000 Ue15072 4.59311 ;
100. 000 V63785 3.98984 1
: 1sv. 00U De60362 3.66095 H
; 200,000 056711 3.439590 !
; i
: 250,000 0.53979 3.27384 g
300U. 00U 0.51820 3.14261 i
3 350,000 0.50050 3.03%52 e
3 4UUL00U 0.48559 2e94510 :
1 UPSTREAM CUNDITIONS
i . .
_ FLULID NAME HV=LP PR GAS
5, FLULID CUNDITION 6asS
MAXIMUM FLUW _ o 299999,338 SCFH
RATIO UF NURMAL TO MaxImum FLOW 0.70000
WORMAL FLOw . 209999 ,938 SCFH
FLOWING TEMPERATUKE 750.0 DEG F
FLOWING PRESSURE 139.700 PSiA
vISCOSITY 0.01000 CP B
ODENSITY al FLOWING CONDITIONS 0.,27200 LB/FT3
DENSIIY al o0 F ARD 1 alt - Ve 06700 Lts/F T3
HEA1 CaRaCITY RATIOs CP/CV 1.30000
PIPE REYNOULDS NOe. AT NORMAL FLOW 14661540

& COMPUTED BY PRUORAMs TALLE CONTROL CODE =1







PLANT

SPEC NO.

P * Y DIVISION
‘Monsanto P emiSLly - RN
SPEC|FlCAT'°"S AU TH NO. DEPTY . AREA - SHEET REV
LOCATION Rt ‘ . Z~o#‘
Instrument No. T = 24__ 7‘7‘ Z f 77206 g
Service ﬁbﬂ'ucf Gas | fodue? s Srotluel GLs
Equipment No. or Line No. & Size Q, p- o pP- C 2=
Process Material N
TPE ﬂ—‘/I 7c/Z 7c/T
| PANGE O—/000%L" ) O —1000°F | 0= 1000°F
INPUT SiGNAL /b TVPEK | 7/c 7vPe K| T/2 TYPEK
DIUTPT SrGamAL L20 PADC | £-20MADCY " 4d-30 Max
| OurrPul _To |\ 724 77-25 77-2 L
INPOT- Q0T PUT TSoLATION JES Ves | YES
| Power Supeny LIEVWOHZ 5V, 60 HB | 115y Go 2
Elec ARea Cuasg GEN FPeRP | GEN PURP | Giwn Poge
THPE Mo Ting RACK RACK Rack
THERMDCOVPLE ELEMEWT
Ispa TYPE - K : K
| _WIRE MATERIAL & Giavas [CArAlme/IChr - Alumel] (nr-RAlymel
| ElemenT LENGTH g 97 q*
Tuounarep TYPE C'ega,/mjg; Cefam;;. Ceeam: c
_S::\,CA B _Marer.al : . % 2/6 21, SS
gagiah% 1P _YES Yes Yeg
Couw?,l-rnou HEAD :
CoVERr TYPE SCREWEDL | Scprwed ScrEwE p
Tacrmoco w0 € Eun TnreapSat] Y2 VAT LU NPT | " NPT
Comduny Eno Tureav Size | Y2"NPT | 13" NPT | A" NPT
ARt omD C_h&ﬁu:'nN - YE.S \/55 Y’-{S :
ﬁ:tzmw:, [ o
_M.&fczsm_ 3/655 376 SS 376 S35
. Ounbb'n()u SLZE. ?AT;NL: j/i'(/,ler ,Vz” Nf)r }/L M NP T
__%oui, ConinCerion MATERIA Z/655 3/6 SS 316 S5
BeE9S Conad, (‘x‘LL-&ATlum 3/////_‘./;7— %"N PT %“NPT
LewGin "y T Y27 T 7Rt T7L-"
EKTENSID& LY o x W1
AccessnDRIES .
|_TYPE AC-141 RET FujLR N Mo Mo
2 [iawtacoe EISHER | FISHEZ | FisniR
< | Catdog No. LS/ LS /it LS/
£1P.0. No.. :
& | Price
wl & A
34 A
ZLA N
o & é

C -S - gg-&."?g“r



12

R S 2

RTINS p*‘ " ELECTRONIC . M PAY PLANT SPEC h0, 3
alusdlity © TRANSDUCER ) s 46 |
- AU TH NO. . DEPT AREA « SHEET -!f*t- ¢
LoCATION. SPECIFICATIONS __I__or-'____;gw"
Instiunent Ho. TT- 0 TT-3) i _7_ 7..“""“’""'3 z
Sewvice PROCESS 278 PROCESS AR} FRoD. CAS
HP/LY . LP/HY . -
Equipment No. or Line No. & Size ) N i
T Process Materiad AR Al R GAs }
Blind, Incicating, Transaitting - BLIND /AT R RLIND/XMTR | BLind/Xumret
| Frinclion — Switch, EMF/I, Res:/l, ee EMF/‘.‘L G EME/T (TC.) Em ;/JT('_ ‘_2
founting — Flush,Surface, Yoke "RACK.  fATD" RACK 7D Rack mro t
\w Size & Type i
2 Span & Units i
mgebimits Tl tion | YES YES Ves  :
Up or Dowen Scale on Eiectrical Failure WP [cooW) | uP DOWN UP |(DO¥D § P @‘
Up or Dovin Scale on Burnout Failure up up DOWN up K po UP Tt !
Measroment |2, Other T/ TYPE T T/ TYEE T T/ Tyrs T |
Input *Span & Units QO —500°F O-SO0°F | 0-500°F |
. From TE-ZO TE -2\ TE 38 |
=1 instument | Renge & Units HY-20MATL Y-20MADL| #-Aoermpuc;
S1{  Ouput To TT- 20 T xT-3t Tr-32 |}
Power Svpply — Electrical 115 Yy 60N MEV LoHZ | 115V, ot
Efectrical Area Classification GLEN PUiP GEN PIRPI  GeEn Reve |
Type CTCY | RESST TC | RESIST{LTC D | RESIST { (FC) | RESs]
“ifire Malerial & Gauge TRoN-LonsTon ITRON- CONTTAM  /rom - Consrmav
:% Length Qv . qr g
?3] Insutator Type CERRMIL CERAMIC. CELamIC
@ LSA Type J- GROUNDE T T-GROUNDEDD | T- G eouwren
*Resistance Element Material —_— — —
Resist. Buth Dia. and Laterial s — - o
Vell Material S $S D16 SS | 3/t S8 !
g | Constuction PIPE COUPLG PIPE QOUBLG | Pipz Cpee |-
| é § Size & Rating YL NPT %/L/'- NPT Y- NPT
ofe haterial 21655] | 2655 E3l
= [ Length Below Thread or Flange °U” " R 14"
Female Thread Size : Vg neT PV NPT A - 1¢ WPT |
Lagging Exiension *T° NONE NONE NoNE !
Stamping ] H
Nigole & Union Leagth A NONE NONE Mow £ i
= | Themoceiple End - Thicad Size Vo''— jyneT Vo' 1Y NPT (42 "~y ypr
2% | Conduit Ead - Thread Size V2" )Ja NPT Yo!'— I NPT Ih“-sdwer !
2 | Ground Connection’ YE< VYES - ViE g i
£ | Manwfacturer /-‘/jé/[f E/_ggfl(’ | FisHER
£ | Catdog Mo, 2.52// Yay//4 LSt}
&1 P.0. Ho. ’
2 Pice {
wil A 2 |4
SLA A ;
N N 1
=1 A AN\ | i




Per 7* ) ~ DIVISION PLANT *SPEC NO.
3¢ M On Sa nto " PRESSURE GAUGE AUTH NO DEFT OR AREA Iss n4'r?
coMPAaNY SPECIFICATIONS L =ETOfEV
LOCATION _Los:
( GENERAE NOTES: .
e A ] PI-10 -
' Pl )2 :
=
-
=
w
=
=
f<=4
;
=
& *Span & Units Y/ -—/éz,;;,lq O -5C0PSIG
. | Jyee . Eyundan BouRoor)
= | Element Material Bowze BRoNZE
5 | Socket Materid Bromire £rom 2 E
T} Connection Size & Type Rirupr V2"wPT
Connection Orientation Bo Fioww Eo7TT7om
¢ *Dial Size o oS "
. Dial Color Scheme BIK on whi)e BLK oo «MNITE
{:;f" Case Material (Style Case) S5 : SS .
w | Ring Type Bayyu #lock BEYortET tecK
<::: Mounting Type STem STE M B
Crystal Material - G /ess GLARES -
Micrometer Zero Adjustment e s YES
Safely Release Type Yeés YES
ﬁ; Movement Materidl s5S, S 7TO.
22| Guaranteed Accuracy Ys S/n 72 50
Body Material \ / N /
2 | Dizphragm Material N\, / ~~
§;, Fil} Liquid Cleanout Connection N/ N/
Zul
5"’ Proc. Temp °C AMB, Temp °C / / \
Process Connections Size & Type / \ / \
Manufacturer’s Ty, & Model N / N
Accessories & Special Features
e
[s
<X
=
(%]
==
2 Manufacturer Ashevo £+ ASHCROF T
4 | _.| *Catalog No. /1320 13208 )
£1P.0. No.
::’ & [Quantity Reguired
Price ' -
wi A\ A
SLA N
LA £\
o A A

ES 107 (10/66)




=

G
3b
114

. M PLANT SPEC KO.
onsante INSTRUMENT s 47
‘ SPEC'F'CAT'ONS AUTH NO. DEPT .AREA SHEET REV,
LocATION PRESSURE SWITCH ) ! o |2
Instrument No. S5— /53 _/g\( ~ =
Service 2?6?0@%5&/
Equipment No. or Line No, & Size VA
Process Material Dry Tonsie Hrr
GENERAL: ’
oper. Temperature ”mlx( n?
Temp, Limits O = [SP°F
Pressure Rating /50 Ppss g
Housing Material /2
Diaphragm Material wwna-N
calibration Spring Stee/
Mounting Base~
Low Pressure Conn. rupr
High Pressure Cenn. —
Electrical Conn. T2 P T
SWITCH:
Type S’
| _Micro Switch No. Bz- R
Contact Arrangement
Rating Volts-Amps FEo V~-1<H
Operating Range 0=/ &0 psrg
pead Band @ Min. Set Pt. /nfb;/3'

pead Band @ Max, Set Pt, L pseg '
Set Point
On Meas, Inc, Switch opews
Elec. Area Class. NVEm & T
34TWPT

conduit Conn.

ACCESSORIES:

Environmental Switch (MIL)

Explosion-Proof Housing

£ | Manufacturer St~ Fws

g Catalop No. QA//V"‘/(f
£1P.0. No.

& [ Price

wl D [ p PS-17 70 F5/E R6CIb2t | A
SN Loive Ne, DEC_|§-1378) /oy
(A A




Per 7*

3.

6#

£

(™

: - DIVISION PLANT - #SPEC NO.
Monsa nto ) PRESSURE GAUGE AUTH NO DEPT OR AREA ls‘s HEg? REV
compANY SPECIFICATIONS ) e
LOCATION .Lor
GENERAE NOTES:
1 AZ=13 PI-10
P Jé '
g
=
E
uw
=
=
o
"-,’—
=
*Span & Units O —/60p=,4 O -SCOPSIG
7 7
| Twe Eruvdan Bovroon
Z | Element Material Bitewze BRONZE
25 | Socket Materia Bysmare lervom 2 €
Wt Connection Size & Type Yiltaup V2" RPT
Connection Orientation Bo Ffove Lo T7omMm
*Dial Size 4N o2
Dial Color Scheme BIX ow whife BLK on soMITE
Case Material (Style Case) &S 3 SS
” Ring Type B‘l’y/)ﬂc Flck REYonET teck
< | Mounting Type STEm STE M
Crystal Material G /less G AZS
Micrometer Zeto Adjustment e s - YES
Safety Release Type Yés YES
u| Movement Materia sSS, S 7.
9% | Guaranteed Accuracy Yo o 72 5o
Body Material \ / N
2 | Diaphragn Material N\, / ~N.
22/ Fill Liguid Cleanout Connection | N/ N
W
z" | Proc, Temp °C AMB, Temp °C /] AN
Process Connections Size & Type / N\ / N\
Manufacturer's Ty, & Model pd N / N\
Accessories & Special Features
e
54
<X
=
wl
Qs
Manufacturer Asphevs £+ ASHCRO F T
- | *Catalog No. J320R /13208
£1P.0. No.
g Quantity Required
Price
I 2
SLA £\
=LA AN
o & A

ES 107 (10/66)




Per T*

™

M - ] . DIVISION PLANT *SPEC NO.
. onsa nto : PRESSURE GAUGE AUTH NO DEPT OR AREA IS‘ 4?
comMePany SPECIFICATIONS ‘ SHEET eV
LOCATION. __LOF
GENERAE NOTES:
~Pr)3 PI-i0
FPZ-/4 ‘
g
=
=
=
w
=
=
o
;
=
*Span & Units Y/ ——/éﬂlp-:/lq [oRanYe oY I
L Erundan Bouroon
Z | Etement Material Biowze BRoNZE
§ Socket Material Brosnze oM ZE
T | Connection Size & Type TN Ys Y:"weT
Connection QOrientation Bo Fiovw Lo T7om
“Dial Size 4% Y S 72"
Dial Colos Scheme BIK on whif® BLK on wiMITE
Case Material (Style Case) &S - SS
w Ring Type Ba{w-m, f/xk Fiyort€T ¢k
S | Mounting Type STEM STE M
Crystal Material G/ess GELMES
Micrometer Zero Adjustment e S YES
Safety Release Type Yeés Y&ES
wt | Movement Material EEY sSTo.
2% | Guaranteed Accuracy Yo /s Y2 9,
Body Malerial N / N /
v ;‘_’ Diaphragm Material \ / \ /
£/ Fill Liquid Cleanout Connection N/ N
win
x| Proc. Temp °C AMB, Temp °C /] AR
Process Connections Size & Type / \ / \
Manufacturer's Ty, & Model / AN / N
Accessories & Special Features
e
oz
<
=
d
o<
Manufacturer Ashevs £t RISKHCROF T
o | *Catalog No. /3208 /12208
£/ P.o.No.
2 Quantity Required
Price
wi A\ A
SLA N
=LA A\
A A\

- ES 107 110766




. rj._......... . ' -" Wemm e e . )
~ - |ND!CA'“NG DIVISION PLAKT SPEC NO.
-Monsanto THERHOHETERS — L0 Wi
€COMPANTY THERL‘OWELL AUTH BO. OEPT OR AREA 5"::? REV]|
ocation__________ SPECIFICATIONS Q7Y __er__
__GENERAL NOTES: TI-I3 TI-32S
'. - . .
) g
o
&
5
o
&
=
Tye Bi-METAL QAS
Span & Unts 50-550°F 200~ 1000
Didl Size - Color 5 gy cawh ] & 72" Resnwn/p] i
e ] Case Material 21658 3/6S8S
g Actualion Ri- METBL GAS
3 g Connection Size & Type Y21 0T Lo T
O | Stem Material 2 /& SS 37658
#={ S1em Position RER KERR
Stem Length A g9
ORIENT ATION ENERY BBALE EyERYANVGLE
Well Material Q. STEEL 2,STEEL
Constsuction SCREWED ScrEVED
s [ 55 £
’ Mateiial C,STEEL a, S TEEL
And ¢ | =1 Lencth Below Thread of Flange *U” Sy ‘/:/2 o
| Femae Thread Size Sy’ 7 '”
| Lagging Extension *T* 3 ’
Plug & Chain Req'd T wateria YEs|e.s- ] YES|C.S |
Stamping
THERMO WELL . _ o i
LALLON ENGR, MODELF 2601 -ud ¥y W'~ 3851-UYY,
v K
&
]
-
2 Manufacturer ARSHLROFT i 2y
. 8% || “Catelog Ho, SOET oo 8
g P.0. No.
& 1 Quantity Required
Price
o~ A A
o ErR A
= &
o= & A\
&% 108 tto/a0)
R IR TN M KRB ZE ‘.ﬁ:gmﬁg S







Monsanto

SPECIFICATIONS

DEPT AREA

PLANT SPEC NO.
: s 52
AUTH KO, SHEET REV!|

PRESSURE-VACUUM
LOCATION RFLI VALYVE __l_os
Instrument No. PSVY-41
Service Com PrRESSED RIR

Equipment No. or Line No, & Size

V-1 AIR RELEIVER

Process Material

250 PSte AR

Valve Size I XX
Source Of Relieving Press.
Source Of Relieving Vac.

Normal QOperating Temp. 300° &

Normal Operating Pressure

0-250 pSIG

| Factory Set Pressure

2e0 FOIG

Factory Set Vacuum

Capacity of valve

1407 SCFH @ /0T

Capacity Regquired

Thru Valve 756 S$CFM
 orifice L., Regured 0.13353.In,
drifrce T, D Sefegks X 0.{96 S3,IN.

MATERIALS OF CONSTRUCTION

Body

Trim

Seat Ingerts

Weatherhood

Type Ioper Valse

Connections

INLET

1" Bol# RF FLG

oUTLET

a7 jsog RE FLG

RFMARKS

%
|

Manufacturer

Farris

Catdog No.

ReEAL

P.0. No.

Price

REV. DATE |PURCHASING

D>

_C3-e(n73)




|

PLANT SPEC NO.
“Monsanto s 5o
. SPE(-‘F!CAT‘ONS AUTH NQ. DEPTY AREA SHEET REY
PRESSURE-VACUUM 2
LOCATION RELIEF VALVE OF. 0
Instrument No. ’ FSNV -2
Service InsT AR

Equipment No. or Line No, & Size

AR FRom RECEvE

Process Matefial /st AR :
Valve Size /2 x 2/y
Source Of Relieving Press.
| Source Of Relieving Vac.
| Normal Operating Temp. {502 F
Normal QOperating Pressure 7S £S21G
| Factory Set Pressure. {30 _FSIG
Factory Set Vacuum )
| Capacity of Valvel 178 SetFM @ {0 %o
| Capacity Required :
Thru Valve AR SCFM
| SEAT DIAM._ !
MATERIALS OF CONSTRUCTION
Body _ BRoNZE
Trim BRAaSS
Seat _Inserts
Weatherhood o CAST |RoON
Type Inner Valve FLAT DisC
L SPRING CARBON STEEL

Connections

INLET. 2! MPL_MALE
ouTLET 3/4" NPT FEMALE
REMARKS
g Manufacturer FARRIS
= | Caldog Nc. 18715
21p.0. No.
& [Prce T
wl N jepas mvELNO, R&C 7771 A
SO £
LA £
=LA N

€S- (1-73)




. DIVISION PLANT SPEC NO.
Konsanto INSTRUMENT : . - |is 91
COM P AN \'» SPEC'FICAT,ONS AU TH NO. DEPT OR ARCA SHEET REV
__;L__O_EYION . JL l—OF —
Instiument No. PAL-10 PAH,L'I 7
Service -
Euipment No. or Line No. & Size
Process Materid
LOCATION .
CAS.E NO. ua-101 UA-IO!
POTITION / &
CARD s PEC.
[LYPE,CONTACT ANALOG, DEV 'ANALOG ANPLOG
PUT _FORM, .
CONTACT
LARM ON OPEN QLOSED
ANALOG | »
SET PT _AO.L 4.0 YV DC 3.0 VDC
ALARM Of RISING E ALLING FRiLsmve EFALL/NG
SET PTNO.Z.: :
LARM ON RISING EALLING
DEV/ATION.
SET_PT(VOLTAGE TIFF) ' ‘
NAME PLLATE -
COLOR _ WHITE | | WHITE | :
LINE | — Lo . —— Hrlo Fressvag__ ]
I NE 2 PRESSULRE 'FRooueT GAs |
ILINE 3 ,_z%_i%k 17 Zwciveenne
LINE 4 /CADE o
OPTIONS _ ~+§
IFIRST OUT SEQUENCE | Y&s | | Yes |
{DISC RETE OVTPVTLZESTINNEGIT]. . [ — S ’
e i
’ |
4 _.._-..-._-,__4;__ —
™ - g ;
t 1
B e i i !
e : : E
: — T
! j
1 ' ! '
& | Manutacturer FrsHES | LR sHER | !
_‘:’_:: rL'atdog No. yeg 4— ﬁ q— }
1.0, No. ] :
& [ Price ~._¥ ~ L !
wl /A Al | R
ELA T T YATT ;
ZLA o A '
30 ar - -




e o

PLANT

|

2 et OIVISION SPEC NO,
ilonsanto INSTRUMENT 15 91
C O M PANTY SPECIFICATIONS AUTH NO. DEPT Ol ARC A SHEET RY -
LOGATION ‘ RN .T.;;OF .
Instrument No. PA L =~/F8 ' FAHL=-Z2J] .
Sewvice )
Equipment No. or Line No. & Size
Piocess Matesid
LOCATION -
feasE no. YA =10/ tJA-101
-[POTITION [P Z-
CARD s PEC. '
7YPS CONTACT ANALOG, DEV | Cowracl ANVAL oG
NPUT FORIM :
CONTRLT
ALARM ON OPEN CLOSED OFEN .
AnALOG 3 -
SET PT HO.| LE8VbDCE
TALARM oA RISING, EARLLING . Li1SIne
SET PT NOZ ' L. 2 VDC
LARM ON RISING EALLING FRw)we
DEVIATION
SET_PT(VOLTAGE DIFF)
AARE PLLATE ;
COLOR WHITE A HITE
LINE | LO . 1|: Hrlo Feow
LINE 2 . FRESSURE HPZY Froces
JLINE 3 INSTRVMEWN AR 7o
LINE Y AR Treiw ERAToA
OPTIONS.
[FIRST OuT SEQUENCE | Yes | Ve s
[DISCRETE OUTPUTIEST INNIBI ’
' - T’ N
{
£ { Manufacturer Fispzs® Fi1SAEL
< | Catalog Mo. T 4 A 4
§ P.0. No.
o | Price
w| A A
=UA _ A ‘“f
ZLA fo -
=1 A Nt |




i v a L H DIVISION PLANT ShEC NO.
flonsanto , INSTRUMENT ! . lis 9
C O MPANY SPECIFICATION AUTH NO.V DEPT Oft ARCA SMELT
LOCATION ) ) g 4‘ i ._.._.or
Instrament 1. o . FaHL-27 |~ TAL <24 -
Sewvice i : )
: E(.vip_mcn! Mo. of Line No. & Size
-'-n_' Process Material
. [OCCATION - i ' :
lease wo. - Vh=/01 UA-/01
' POz iTION s . Fi '
- CARD s pP&l.. .
7YPS CONTACT ANALOG, DEV I AVALO G ANALOG
NPWT FORM . _ g
CONTRET :
ALARIA ON QPEM CLOSET .
A ALOG » .
SET_PT HNO. | 4.8 vbe 2.8 vsc
JALARIA oA RISING EARLLING. RisS,ia Fartn ¢
SET _PTND.2. 2.2vDC ‘ -
LARM ON RISING FALLING | Fatcive
DEVIATION
SET _PT(VOLTAGE TIFF)
] ARME PLATE ‘ ]
CoLOR WHITE ' WHITE
LINE | : T4 Lo Frew N
. LinNE 2 . LP/Hv Brocess Lo 7rmP
JLINE 3 “JAiR 7o , WELL No. [
A T OLINE Y T ncinERATES b
| OPTIONS :
. JELRST OUT SEQUENGE L JES L YEs
- |DISCRETE QUTRYTHIESTINMET]. — .
; .
{ -
g tManutacturer Eispre : F1 8 A2
< { Catalog Ho. A~ 4 (-
- :L:’ P.D. NO. . .
& Price :
w | A\ : RN
SN ' "';{«'\;"
=LA At N




COLNE . — e et

CILINE 3 JWEiL Ve 2 WeLe Mo .3

&

UIVISION PLANT SPI.C KO,

Konsantio . INSTRUMENT | - » s 91
COMPANTY ' SPECIFICATION AUTH NO. DERY O ARCA v SHEEY Rt
LOCATION . . . __._,_OFv -1
Tnstrument No. . L TAL-28s [ TAL-Z2¢ 1T T
Sewice )
Ecuipment No. or Line No. & Size
Process Materid
- LOCATION : . '
CleAsE NO, UA-/2 ' Y R-r0!
POLITION /9O - : s/
. CARD s pPeC.
TP CoNTACT ANBLOG, DEV | ANALOG ANAL GG
NPOWT FORM . , )
CONTRLT
ALARM ON OF‘EMIGLOSE’D : .
AN ARLOG : .
SET _PT _HO. ol BYOC ‘ |28Y0C )
ALARM on) RISING ERLLING FacLIine Foe s b

SET BT NO.2.
LARM On RISING EALLING
DEVIATION
SET_PT(VOLTAGE TIEF)
ANeBE L AT )
COLOR - : W HITE _ JWHITE

IS

LINE 2 T Lo TEMR \ze TEmp

LINE Y :

OPTIONS :

FIAST OUT. SEQUENCE | Yres _ | Yes

DISC.RETE QUTPYTS/IEST INHBIT]. ] —
- :

- : 1

bt

[ A,

T

Manufacturer : Fisypet . E 1 SHERL
Catog Ho. 5 - L -4
P.0. No. )
Price

REV. DATE [PURCHASING




TYVTSTUR

PTANRY

=y ., .‘. SPLC KO,
EiORS&Io INSTRUMENT - s 91
C O MPANY SPECIFICATIONS AUTH KO, DERT ON ARCA SHEET  Jhe
LOCATION R — ___OF
[ instrument No. 7:4_[;:-_-32. | AAH -] A AH "Z.
Sewvice ,
E(;J:'pfuent No.or Line No. & Size
Process Matérial _
L LOCATION .
lease no. VA-7101 VA-101 |[/A-10/
SITION :
CARD s P&EC.. .
7YPE CONTACT A NALOG,DEV.__|_Al/glos Lon/TAcT ConTRCT
TNEPUT FORMA )
CONTRCT
ALARIM ON QPEN, CLOSED opEfN CrEY
ApnRLOG §
§E PT HNO.
ALARM ON) P\_ir_ij EALLUING. . )
SET _PT__ND.2-
G AR M ON RISING FALLING |
_ DEVIATION
SET._PT(VOLTAGE TUFF)
MNAAE PLATE :
COLOR 1 \HITE A 00 Ar- CO
LINE | — Lo~-TEMP /7N s
LINE 2 : FlooueTGAS BLo 6 FIrELD
JLINE S 7o Jocesnesilde . i
T OLINE Y A
Y QPTIONS
FIRST OUT SEQUENCE | YES _ | YES YES
DI SC.RETE . OVTPUTATEST LHHIBHT] . S
S . .
— - g — —
{ :
. ¥
2 !.’sm',u(actm-cr- FispzR ) : I
£ | Catadog No. B T & T 4
I  P.0. No.
& {Price )
=38 A _
o A .
= O 1_ — — -







