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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 1oops 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 sample point and maintained at 350°F.




Loop 1D

PICA-10
PI-11
FICA-20
TI-30
PI-12
FICA-21
TI-31
FI1-22,23
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

Conétituents

- Gas Chromatograph

Composition Range

H2

N,

Co,

co

CHu
Argon/02
H,0

H.S
5@,
Ethane
Propane
Butane
HCN

Cos

0-25%
0-100%
0-20%
0-20%
0-50%
0-25%
0-20%

0-3%

0-3%

0-2%

0-2%

0-2%
0-2000 ppm
0-1000 ppm

Mass Spectrometer’

0-50%
0-20%
0-20%
0-20%
0-20%
0-100%
0-3%
0-2%

Chemoluminescence

Precision=*

+2%

*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 line is followed by an auto-
matic valve which is activated by a pressure sensing switch (Px on
the diagram) located slightly downstream in the sampie 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 o0ils. 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 line 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 GC2 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, Mi
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 1ine), Dekoron electrically traced and insulated
sample line is coupled to the longer, unheated downhole tubing.

The Dekoron Tline 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 least 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 logging 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 Vi 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 Vo 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.




Iv.

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 Tlogger 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. Consequently 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.




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. .

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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TABLE 3

PROJECTED DATA DENSITY AND FILES FOR THE DIFFERENT DATA SOURCES

No. No. Base : Total
of Rdgs. Total Time Total  Total Total Total No. Total
' this per No. per Block No. No. No. No. (180 days) No. of :
Type Source Type Type Data Get (B.T.B.) /B.T.B. /Hour /Shift /Day /Project Of Files

T/C Digitrend 40 6 240 12 min. . 240 1200 9600 28800 10,057,000* - 40
Data. ’ '
Logger

GC GC P 2 7 14 30 min. 14 28 224 672 120,960 1
Product _ ' .
Well

GC, Ms P 2 IR 56 2.5 hrs. 56 - 224 616 110,880 1
Test Wells
Wells

M.S. MS . P T 8 8 2.5 min. 8 192 1536 4608 829,440 1

Product
Well

M.S. MS P 4 8 32 10 min. 32 192 1536 4608 829,440 1

Test
Wells

Gas Diff. 20 1 20 12 min. 20 100 800 2400 846,720 % 9o -
Train Pressure o R

variable,

pressure

and

tempera-

ture

trans-

ducers

on gas

train

system

*assumed that for 27 of the time, data would be aquired at the maximum rate of 1-data péint per 1l5sec.

“ v t v i
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Change in
Window
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Figure 4
Overview Working Flow Diagram for Collection of Downhole Temperature Data.
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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 Chrematograph). 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 low 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 medule,

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.
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Type

Number

1

10

11

4

Title

Temp vs Time

SO, & HZS vs Time

2
CH4/C0 vs Time

CO vs Time

BTU & CH, vs Time

4
CO/CO2 vs Time

CH4/H2 vs Time

N, C, H& O
Mass Balance vs
Time

H2 & CO vs Time

N (injection) &
N (product) vs
Time

HZO vs Time

PLCTS AVAILABLE

Source.

Digitrend

GC1 & GC2
MS
MS
GC1
MS
MS

Mass
Balance

Calculations

GC1

Calculated
Values

GC1

TABLE 4

ON THE GRAPHIC TERMINAL

No. of
Lines/
Points

4/30

1/30
1/30
2/30
1/30
2/30
1/30

2/30

2/ 30

1/30

1/30

When Where
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Shift TEK
Shift TEK
Daily TEK

- Defaults and Type of Data -

4 T.C.'s in coal seam on TEK
Hourly and daily averages. .-

Raw data on TEK

Hourly average on'TEK
Hourly éVerage-on TEK
Raw data on TEK

Hourly average on TEK
Hourly average on TEK

Hourly average on TEK

Raw data on TEK =~

Hourly average on TEK

Raw data on TEK




€2

Type

Number

12

13

14

15

16

1

Title

Back Pressure vs
Time

P11, PI2, PI3
Pressure vs Time

P11, PI2, PI3,
PGH Temperature
vs Time

M1, M2, M3, M4
Pressure vs
Time

Flow Rate (P) &
)

Flow Rate (I
vs Time

TABLE 4 (Continued)

PLOTS AVAILABLE ON THE GRAPHIC TERMINAL

Source

Digitrend
Digitrend

Digitrend
Digitrend

Digitrend

No. of
Lines/

Points

1/30

2/30

2/30

1/30

1/30

Where

When
Daily TEK
Daily TEK
Daily TEK
Daily TEK
Daily

TEK

Defaults and Type of Data

Hourly average on TEK
Hourly average on TEK

Hourly average on TEK

Hourly average on TEK

Hourly average on TEK
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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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APPENDIX 2

INSTRUMENT SPECIFICATIONS
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FISHER RT.-221 [ L1 THREE PEM RECORDER XR—JOH A
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CONTROL PANEL

IS Number vs. Instrument Type

MOUNTED INSTRUMENTS

(IW) 1S

I

IS

IS

IS

IS

IS

IS

IS

IS

08

10

11

12

13

14

15

18°

20

24

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

ANNUNCIATOR - Single or mdltiple station alarm device with display
for each station. Plug-in alarm cards are IS 91.

RECORDER - or multiple recorder with driven chart and one
Oor more pens.

RECORDER/CONTROL STATION - Control station with measurement

pen recorder.

;ND!CATOR/CONTROL STATION - Control station with measurement
indicator. Includes service transfer station, indicators.

COMPUTER SET STATION - Control panel interface for computer

supervisory control and DDC.

FUNCTION COMPUTING STATION - Station which performé an analog

computation. Includes square root extractors, multiplier/
divider, and high-Tow signal selector.

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

POWER SUPPLY - Power supplies for energizing control panel
1nstruments from AC Tine.

TRANSDUCER/RELAY - Signal transducer, converter and alarm

* device such as transmations - NOT I/P's installed on control

valves

FIELD MOUNTED INSTRUMENTS

IS 26

IS

IS 28
IS 29

27

IS 30

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

CONTROL VALVE - A11 types except butterfly valves.

BUTTERFLY VALVE - Al11 types.

SOLENOID VALVE - A1l types.
CONTROL VALVE - A11 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 1iquids 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 - A11 types, including receiver

gages. For Commodity gages, use IS 67.
LEVEL GAGE - Transparent, reflex and magnetic types.
TEMPERATURE INDICATOR - A11 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 - A1l 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.
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MOUNTING SPEEDNUT [

| MOUNTING SPEED NUT DI
UNIVERAL (]

UNIVERSAL I
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NUMBER OF I* BLANKS

5 COMPANY PLANT SPEC NO.
MONSANTO EISHER MRC .| Mound [18- £.57
: AC? CASE AUTHNO | DEPT| AREA | SHEET [REV
LT SPECIFICATION o tor
ITEM - 2 fie¥ Case [ITEM 12 Pre i (asc CASE NAMEPLATE (I LINE)
QUANTITY g o QUANTITY 2 12 PACK- 95 CHARACTERS MAX
TAG Un—it? TR UH~-iD2 6 PACK-45 CHARAC TERS MAX
MODEL  fi¢-mCo-- MODREL 1.~ 4 PACK-45 CHARACTERS MAX

t

1 2345678910112
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L e . “ P
415 610
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- A - . i L L " | A i L oy x(l i Fi . A -t 1 A A, i 1 i v JIY SN W
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PLANT sPEC NO. |
Monsanto ANNUNCIATOR L s /O
COMPANY SPECIFICATIONS AUTH NO. DEPT OR AREA SREET  |REV
LOCATION _:L_op
tnstrument No. (/A ~=/C/
AnnonCATOR CASE ExGRAVING
BumdNGIAToR  Mobe N i —F0Z.
L NomBER oF  PoudTS /& :
A ENCE ZLSA-—/
Cigsp OoT SEGUENCE  OPTIDM Y <
owER RERIIREMENT 7V 042
 Reway Conpacy ARRANGEMENT Aup RATwNG
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[¥Pe ML Exrenner CARD ——
WinDow ARRANGEMENT: T T T T3
(FRonT) 5 | L B %
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13 ‘4 1s 17
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reAN, sp‘c Na.

) CoMPEBNY
Monsanto RE(ORDER movwn s 1t
. : -SPECIFICATIONS AUERIKO. OERY [ AREA SHEET  |REV
LOCAT‘ON . ) I or____
Instrument No. XR~I04 A XR-IpiB
Service T
LOCATION - PANEL C P-1 C P-]
Rumber Of Pens +h et “Aree
Pen Number 1 Conlor Réd Ecd
 pen Number 2 Color Blve Riu-e
Pen Fuwbey B (plov (nreen (a y2e =
SCALE: Number 1
. size - Type I ]
Color Ked Fe d :
Range O—/0O LINEAR 0D —100 LiNEAR,
Multiplierxr
SCALE: Number 2 1)‘v’umb1f 2
Size - Type
Color Blue . Green Blue (arreen:
Range o—j00LY p-t00 L H=100k | O-j0o L
Multiplier )

CHART: Size - Tvpe

Raage

O =100, LINEAR

H—j00 LivEAL

RNumber

Drive Volt. - Speed

l

1

4-20 | MADC

g-20 | 74 DC

VAR IDVS JWPUTS

VARIOV S fMUTS

 Poweyr Supply Red.

GEN PURES

GeN _ PURP

INameplate Engraving

| Red Pen

Blue Pen

1Accessories:

| Bezel Color

RANGE _PLUG 5

3@d ACt 3/

Bep ACI3/

Manufacturer

FISHER

[ SHER

Cataog No.

Rb 221

P.0. No.

Rbﬁzg

Price

L

N

REV. DATE [PURCHASING

JAN
£
A

&
£
A

¢5-20(1-73)
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DIVISION PLANT *sSPEC NO.
‘Monsanto  |rRecEiver - conTROLLER s 73
C OMP ANY SPEC!F'CATION AUTH NO, . DEPT OR AREA SHEET REV
ELECTRONIC - PNEUMATIC ' ]
LOCATION - - _OF
Instrument No. PXC -10 PI -2 EIiCc-21 ,
Service PROCESS AIR PROCESS AIRIPRoCESS AR
LOW PRESS |LOW PRESSILP /HV
Location — Panel or Equipment.No. ¢ Pt o Ry C Al
Record Indicate Control TNDIC /0 ONTROY TIND\ATE |Twpic flonTholl
*Number of Points ONE OMNE O'NE
Size & Type L.
o= | Char Range ~ ~ >
S O\ A NYARN
§ Drive [ Speed T ] ] N
£ Size & Type 8 Y2 MovABLE 2 Y4 FIXED|8 /2'MovARLE ]
Range ©—=100 LIN 0-400 LIN|O-Ho0LIN
Ratio, Cascade, Computer — Set MANURA . S | - ‘
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% ~_ ~_ ~
2 [ Auto-Reset Mode NO [SCOW) FAST| NO [SLow [FAST | NO [sDa@ [ FAST] O [sDay [ FAST
= Rate Mode YEs [ Cno) | YES | R0 | ¥e5 | Mo YES” | WO
ad N Tt i inc. | CoEc)| InC. DEC_L/INC. DECN\J~INC. DECN
Measurement Range & Units =20 METC 4-20MATC | 4-20MADL
Input From PT-10 PT-12 FY-21
o Controlter Range & Units -2 MmRADEC —_— & -20MADL
= Qutput o PV ~-10 -— 1 FV-21_
o . Range & Units = = -
= Set Point
From MEBRNUA L = MANUAL
Power Supply — Electric, Pneumatic 24V DL 2YVDL 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 Fie-21
LINE 2 PROCESS AR PROLESS AR FROCESS AIR
gL LINE D LOW PRESS Ltow PRESS |LE /HV
= LINE Y A5 PG Xl PSS ¥ 10 SCEM
o ,
Manufacturer FISHER FiISRHE R FiSHER
= *Receiver Catalog No. —_ TL 121 TLJIOZ.
= *Controtier Catafog No. TL 1O}
21 P.0. No . 2
Price v
wi A\ 2N
LA A
A &
o é é

ES 112 t10/68)




Per 7

6'

- T ) ) DIVISION . - PLANT *SPEC NO.
Monsanto  |receiver - conTrOLLER ~ s 13
COMPANY SPECIFICATION 7 AUTH NoO. DEFT OR AREA SHEET REV

LocATION ELECTRONIC ~ PNEUMATIC v _ZLOF

“Instument No. PT-1] _ FIc-20

Service _JPROCESS AR PRoCESS A

o , HIGH PRESS HR /L

Location — Panel or Equipment No. ar| - e Py

" | Record Indicate Controt TINDICATE INDie /GONTEOI

*Number of Points O NE. ONE
—  |Size&Type o

o= | Chat Renge N N

2 Drive | Speed | ] ] |

- Size & Type 2 Y "FIED 8 12” MoVARLE
) Range O~ /20 LIN Q-rs20Lin

Ratio, Cascade, Computer — Set MARN UA-
Auto - Manual By Pass —¥ES—]—HNG— | YES N | CYES D] NO YES NO
Location TEG. | REMOJE | 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 | (NO | YES ND

S o NC. DEDN| INC. DEC_| (TNC_D| DEC | .INC. DEC

Measurement Range & Units 4-20 MATE </-20 MADL
Input From pi-1d FY-20

- Controller Range & Units e -2 0 MADY

'g" Output To — . EV-20

g Set Point Range & Units —— o

: From e MANU AL
Povier Supply ~ Electric, Pneumatic 24V DL 24 VDO
Electrical Area Classification MNEMA T NEMA T
Accessories or Special Features .
RANGE TPLUG AC 13 AC 131
NAME PLATE

LINE | PI-11 FICL-20

LINE 2 PROLESS AR PROAESS AR

gl_LINE 3 MGH PRESS HP/LYV

= LINE Y X110 PSIG Al SCFM

o

Manufacturer FISHE R FISHER

= *Receiver Catalog No. TL V3

= *Controlter Catalog No. T iOZ

8- 1 P.0. No.

Price

wl Ao AN

SLA 2N

=LA AN

=1 A PN

ES 112 (t0/68)




Per 7*

6‘

— DIVISION PLANT ¥SPEC NO.
M Onsa nto - - |RECEIVER — CONTROLLER| s /=2
COMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
ELECTRONIC ~ PNEUMATIC 3
LOCATION AN .| J—
Tnstnment No, PIC—17 FI-22 -
Service Proporrs PRODUCT GAS
Loyt Fretl .
Location — Pane! or Equipment No. C Py er/
Record Indicate Coatrol T NDic /o RO TNOIC R TE
*Number of Points ONE . ONE.
Size & Type -
e= | Chart Range ~N ~N ]
> N O\ _
& Drive | Speed | | [ ':___
A Size & Type 8Y2.MOVABLE 8% MovABLE —
Range

Ratio, Cascade, Computer — Set MAND AL -

Auto — Manual By Pass CYESS | N0 | YES N0 |—HS—f—No— | YES NO
| Location (INTEGD] REMOTE | INTEG. |REMOTE | WTEG. | REMOTE | INTEG. [REMOTE
=3 | Proportional Band % 10— 100 7, N -
2 Auto-Reset Mode NO |GTOVLPFAST| NO [SLOW [FAST | NO |Shafi [ FAST| NO [SLOW | FAST
‘g Rate Mode YES NO YES NO ves” | O YES NO
&{ Ca M::}:::::::\b:;::d:ou = INC. DEC INC. DEC INC. DEb\ INC. DEC

Measurement Range & Units 4-20MADC 4-20MADC
Input From PT-17 EY-22
o Controlfer Range & Units U-2oMAEDC —
‘;‘1 Output Jo PV-1\17 \/ N
& . Range & Units — N
&= Set Point
| From MANUR L ~

Power Supply ~ Electric, Preumatic 2UvDC 24vyopc

Electrica! Area Classification NEMA T NEMA T

Accessories or Special Features i

RANGE PLUG ACI3 AC 131
NAME PLATE
LINE Y PIC-\) FI-22 _
LINE 2 PRoo Gas b
2L _LINE 3 I inERRTOR _
| LINE Y ’ :
& :
o

Manufacturer FASHE R FISHER
== | *Receiver Catalog No.

‘g *Controtier Catalog No. TL 101 TL 32
8-t p.0. No.

Price
oA A
SO A
1A AN
= A A

ES 112 110/66)




PLANT

Per 7* DIVISION . ¥SPEC NO.
Monsanto  |rRecever - conTrOLLER s 2
C O MPANY SPEC'FICAT‘ON AUTH NO. ' DEPT OR AREA - . SHEéT REV
ELECTRONIC - PNEUMATIC o 4.
LOCATION ofF ]|
instrument No. EFT-27273 TI-24
Service RODULT GRS PRODUCT GRS
: 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
P o Size & Type 2 ¥ " Frred 2 ENNED
Range o- 5 QO-1000
Ratio, Cascade, Computer — Set —— _—
Auto — Manual By Pass —YES——1——NO— YES NO —NES—1—NE YES NO
o | Location TEG. | REMO INTEG. |REMOTE | WTEG. | REMOJE | INTEG. |REMOTE
:’“j Proporiional Band %
2 Auto-Reset Mode NO | SDa [ FAST| NO |SLOW [FAST | NO | She | FAST| NO [SLOW | FAST
= | Rate tiode ves” | N YES NO YES | O\ YES NO
8| On Moot Trwese 2 NC. DESN] INC. DEC_|~INC. DEDN.] INC. DEC
Measurement Range & Units HY-20 MAD L Y-20MATC
Input From EY-232 TT-24
o Controlier Range & Units — —_—
{ "ezx:J Output To = =
b = 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 13} AC L34
NAME PLATE
LINE FI-2% TI-24
LINE 2 HY / L P TEMP
el LINE R Frob & as WELLF]
% {AINE Y X OO0 SCFri
o
2 Manufacturer FiS HER FASRER
& | == | *Receiver Catalog No. T33! TLI3)
S E *Controifer Catalog No.
(¢ &1 P.O. No.
' Price
MY A
SO £
= & A
o & &
- ES 112 t10/66)
: A = BTttt vt e S AR SN NN =S5 R
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Per 7*

DIVISION

—_—

=2 i o N N PLANT *sPEC NO,
Monsant0  |RECEIVER - CONTROLLER - 5 73
CoOMPANY SPECIFICATION T AUTH NO. "DEPT OR AREA SHEET  |REV
ELECTRONIC - PNEUMATIC ' 5’
LOCATION OF,
instrument No. — ~ TI-25 | TI-20
Service _ PRODUCTGAES PRODUCT GAS
- JWNELVLRZ Wert ¥ 3
Location ~ Panel ar Equipment No. ) apl ¢ P)
Record Ingicate Control 1 INDICHTE | INDICATE
*Number of Points ONE ONE
e S e
o5 | Char Range S >
S TN N\
§ Drive [ Speed { ] N e N ]
S Size & Type 2V ENRED 2 FIRED
— Range 0—-/000 O=-10C0O
Ratio, Cascade, Computer — Set — _—
Auto - Manual By Pass | YES———t—Hi— | YES NO | ¥ES__ T NO_ ] YES NO
o | Location TEG. | REMO INTEG. |REMOTE TEG. | REMO INTEG. |REMOTE
=3[ Proportional Band % N ~.___ 7
S | Auto-Reset Mode NO [spa | FAST] N0 fstow [FAST [ N0 |spefi [ FAST] nO [stow | FAST
| £ Rate Mode” Ys5 | NGO YES NO YES | N0 YES NO
B S e nremiaoctadss ~ ~ e, | Dt INC._ | DEC_|/NC. | DECN| INC. DEC
' Measurement Range & Units /-2 MADC. L ~ZOMADC
_input From TT-25 TT-2@
o Controfie; Range & Units — ——
‘<th Qutput Jo = —
g Set Point Range & Units == —
. From - =
Powes Supply ~ Electric, Preumatic 24 vDC 28 VbhC
Eiectrical Asea Classification NEMA T NE MA T
Accessories or Special Features
RANGE PLUG AC\3Y AC 13}
NAME PLATE :
LINE § : TI-28 TI-26
LINE 2 TEMP TEMP
gL LINE 3 WELLFZ WELLF S
S| LINE M '
&
o
Manufacturer EISHER FI\SHER
== | *Receiver Catalog No. TLIRY TLABE
§ *Controlier Catalog No.
21 P.D. No.
Price
wl & A
SLA A
=LA A
= 4 N
ES 112 (10788




Per 7*

4
5‘

- -—

] DIVISION PLANT *SPEC NO.
Monsanto  |receiver - conTrOLLER - 5 /12
cCoOMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
. ELECTRONIC ~ PNEUMATIC ‘ b
LOCATION, OF |
. | Instrument No. PT-29 T T-20
Service PRODULTGAS PRCCESS AIR
< W LB/HY
Location — Panel or Equipment No. O Pl Py
Record Indicate Control TNDICATE. TITNDICATE
*Number of Points O NE. ONE.
Size & Type
o= | Chart Range \/ \/
= O\ PN
= Drive [ Speed [ | ~ T
= scate [ Size & Type ZHEIKED | ———— |2 W FIXED
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
5| Proportional Band % DN N
2 [ Auto-Reset Mode NO [Spel | FAST| NO |SLOW [FAST | NO |Sbef [ FAST| NO [sLow {FAsT
&/ Rate Moge Y N YES NG YES” | N YES ND
ol D ING. DE INC. DEC_ | INC. DE INC. DEC
Measurement Range & Units 4-20 MADC HY-20 MADC,
Input From PT-29 TT-30
o Controller Range & Units —_ —
’<z'=' Qutput To m— —_—
g Set Point Range & Unifs - i
From S ==
Power Supply - Electric, Pneumatic 24VDC 24v DL
Electrical Area Classification NEMA T NE MA T
Accessories or Special Features
RANGE PLLG AC 31 AC\R\
NAME  PLATE
LINE_| PI-29 TI-Z20
LLINE 2 PRESSURE TEMP
2 LINE R LELL F3 HBIR_TO
§ LINE 4 WELLS
[+
Manufacturer EIsSHER FISHER
—= | *Receiver Catalog No. TR TL 13
E *Controller Catalog No.
8- 1 P.0. No.
Price
W[ A )
VAN N
A A
il AN JiN

ES 112 t10/68)




Per 7*

6#

4‘

i VSN T DIVISION TPUANT ¥SPEC NO.
Monsanto  [RECEIVER - CONTROLLER o e
comMPANY SPECIFICATION AUTH NG. DEPT OR AREA SHEET  |REV

ELECTRONIC — PNEUMATIC 7
|rocaTion OF . __
onmtto " [pr—py | Tpz-zg T
Sem_ce___ - |PRODUCTGAS  IPROCT GRS

_ lweLL¥) | WELL#2
Localion - Panel o Equipment No. __1C Pl ) o _icepy
" |RecordIndicateContrt _—_——  ITNDICATE | |[LNDICATE
*Number of Points ONE. . ONE.
== smiim 2N e e
& | Chart Range _ AN R X
s _ I e G 1 2\
3] [ Drive | Speed RN | |V | ]
w e o 57 e "
* | scate R ZHTEXED | ‘M FIXED
Range 0-500 0-280) O~ .5'00 -t 0’500
| Ratio, Cascade, Computer —.Set i T — = -
‘Auto ~ Manual ByPass T T LB —hE—] YES | N0 - YES—I-G YES NO
| Location o " TEE;’ REMOTE'| INTEG. |REMOTE NINTEG. | REMOTE/ INTEG. [REMOTE
—_““_;J Proportional Band % T ] A T N
21 Auto-Peset Mode | no {s}@(jrm _NO_[SLOW [FAST | NO ['SLoW’| FAST| NO [SLOW [ FAST
Z | Rate Mode v | N | YES NO | YES” [ N\NO YES NO
O | o et butsres = lAnc | oecN] iNc. | pec L7ine. | b me. | DEC
| Measyrement | Range & Um!s 4-20 MADC ______l4-20MADC
ot ____ | Fiom SN B v Ny A —PT-28
|  Controller Range & Units — —
gl b JTo T — . T —
2 Set Point Range & Units __ — . ] =
From = S
Power Supply = Electric, Pneumatic l24vpe - S lzyv Do
Electrical Area Classification TINEMA T o - I NEMA T
—— 'AEééssoriesbr Special Feaiur’és"' - ) T
_RANGE PLUG 1 ACh3) AC VST
_NAME PLATE _ — . _
_LINE )} ﬁ_ﬁ_ _____IPT-27 PI-28
__LINE 2 | PRESSURE] PRESSYRE
gl LINEZ ey PLL ¥ wELL #2
= _LINEM — —
z e =
Manufacturer o IFRsHER FISHER
= | *Receiver Catalog No. ) TLIRY T 133
§ *Controller Catalog No. T -
“1PONo. ~ —
] Price _ k _ T |
wlN) £
sl i &
ZLA A
il 7N R A
ES 1312 110/66)




Per 7*

6.

“
S‘

L T DIVISION PLANT *SPEC NO.-
Monsanto  |RecEiver - conTROLLER | s 13
COMPANY SPECIFICATION ""AUTH NO. DEPT OR AREA SHEET . |REV
' ELECTRONIC — PNEUMATIC : ! 8 ]
LOCATION » OF, [ i
Instrument No. T I~ T IT-22
Service PROCESS AR PRODUCT GAS
HP /LY
Location ~ Panel o5 Equipment No. cpl CcCP]
| Record Indicate Control INDICATE INDICATE
*Number of Points ONE ONE
Size & Type
g | Chart Range N ~ 7
& Drive | Speed | ] ]
= e Size & Type 2N FRED 2 YHFIXED
Range 0- 300 0-500
Ratio, Cascade, Computer — Set = —
Auto - Manual By Pass —YES ——NB—~—| YES NO YES—— - NO— YES NO
o | Location TEG. | REMOTE"}] INTEG. |REMGTE TEG. | REMO INTEG. |REMOTE
‘5’ Proportional Band % ~N__ 7 N
2| Auto-Reset Mode NO [Spefi [ FAST| no [sLow [FAST | No [sDeff [FAST| NO [sLow [FAsT
= | Rate Mode ved |\ YES NO vE5 | N YES NO
e INc. | DEN] Inc. | DEC [ ANc. | DE INC. DEC
' Measurement Range-& Units H-20 MADLC H-20MAaDC.
it Fron TT-3) TT-32
o Controtler Range & Units i =
g Output To e ——
g Set Point Range & Units et —
From — -
Power Supply - Electric, Pneumatic 24V DLl 24y DC
Electrical Area Classification NEMA T NEMA T
Accessories or Special Features
RANGE _PLUG Ac 131 A\
NAME PLATE
LINE | TI-31 TI-32
LINE 2 TEMP ZzEMP
g LINE 2 PIR_TO PROD G AS
Sl LINE H WELLS To tre.
o«
Manutacturer FISHER FISHER
= | *Receiver Catalog No. TLAR] TL /1
%’ *Controller Catalog No.
&1 P.0. No.
Price
MY 2y
=AY A
WA A
= A LN

1

ES 112 (10/68)
- - -

o o o




Per 7*

6&

4*

DIVISION PLANT *sPEC NO.
Monsanto  |receiver - conTrOLLER T 5 /3
COMPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
LocaTION ELECTRONIC — PNEUMATIC . ior /
tnstrument No. FL-22 4 FI~338 |-
Service PRODUCTGAS EBrobycT 6GAS
HP/Ly HP/LY
Location — Panel or Equipment No. ar/ Ccp-1
Record Indicate Control NDICATE THMDICRTE
*Number of Points ONE OMNE
Size & Type
e | chan Range ~N ~ .~
> PN N\
§ Drive | Speed [ I 1
= . Size & Type 2 FIXED 24" F1xep
Range O—-/00 ¢ 1Y D~40 KIN
Ratio, Cascade, Computer - Set — —
Auto — Manual By Pass —YES— N0 YES NO ~YES- “HO— - YES NO
o | Location TEG. REMO}E/ INTEG. {REMOTE PNINTEG. REMO'LE/ INTEG. {REMOTE
‘5 Proportional Band % ~N ~._ 7
2| Auto-Reset Mode NO | Shefi | FAST| NO |SLOW [FAST | NO [sUB{ | FAST| NO [SLOW | FAST
’g Rate Mode e | N [ YES NO ves | NQ YES NO
B[O sy oo NC. DE INC. DEC__LINC. DEC\! INC. DEC
Measurement Range & Units 420 1 FILC 4-20 MADCH
Input From FY-23p FY-33%
. Controller Range & Units g
g Output To \\/ \ /
g et Point Range & Units N\ P
From v \
Power Supply — Electric, Pneumatic 24 VI C 24VDc
Electrical Area Classification NEMA T NEMA T
Accessories or Special Features
RANGE  PLUG AC 13 AC 13)
NAME PeAaTE
LINE | Fr-z324A ETr-33R
LiNE 2 HP/LY He/LV.
gl _LineE 3 PRODL GhS PROD GAS
% LINEY X |  StFm X ] SCFMA
oc
Manufacturer FISHER FISHER
— | *Receiver Catalog No. FL/IR] TL 13}
é’z; *Controller Catalog No. A A
& ['P.0. No. Lo\ 77\
Price '
s I\ | yosve0 70 PuecH F£I-334 | Dc (6781 0
SU O\ \ssven 1o Purc ot FT-238 |R6C | 76-760 £
=1 A AN
ol A 2N

ES 112 {10/686)

- - -




Per 7*

6‘

4*
5*

PLANT

" DIVISION *SPEC NO.
Monsanto  |Receiver - controLLER 5 12
"E O MPANY SPECIFICATION AUTH NO. DEPT OR AREA SHEET  |REV
’ ELECTROMC = PNEUMATIC . 10
-{LOCATION LA AL —
instrument No. ZK—-102
Service TRANSFER i
STATION
Location ~ Panel or Equipment No. TNST ¢ ASE. UK 102
Record Indicate Control TRANSFER STA,
*Number of Points MU LTIPLE
Size & Type 0
& | Chart Range \/
= PN
S Drive { Speed RN | [ [
= Size & Type BLANK
Scafe - -
Range S
Ratio, Cascade, Computer — Set —
Auto - Manual By Pass - (¢ SES )} NO YES NO YES NO YES NO
3 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 Hode yeS | Wo | VYES NO YES NO YES NO
SR = 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
Accessofies or Special Features
RANGE  PLUG —_—
AME PLATE.
LINE | Z=K—102
LINE 2
ZlLLINE 3
| LINE MY
[¥3]
o
Manufacturer FISHER
- | *Receiver Catalog No.
§ *Controlter Catalog No. TL—1133
21 P.0. No.
Price
] A A
=44 AN
AN 2N
o & ﬂ

ES 112 (10/606)

o ey—
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; _ DlVlSlON» PLANRT SPEC NO.
Monsanto INSTRUMENT s /&
COMPANSY SPECIFICATIONS AUTH NO. DEPTAOR AREA | SHEET JREV

LOCATION - _LOF._,___ 0
Instrument No. FY-20 = FY/=-27 ' s
Service o L .

Equipment No. or Line No. & Size

Process Material

Flow Comlpre{ To Sofve Gas Flow bguation B=Ky(h)(P)=(T)

TnputStanalst / BEL ave I-5VD( s Ats 4-20meDC

vﬂm,fbuj' SI&M&/ {4 4—20’”440(
BubeeSupply 4 IISVAC ,coH2
TwSre ¥z £ -2 O - Twnslr?: FJ=27
F=h= 0= /00 WC=4-20ma )= 01,0 Multplv| A= h=0=fp0"WC =4-20madC= O=1.0 Muthsfey
Flowz O—/20 scfon flow = O—Lo00 sCfon
Bz P= M.7-/0/E. T Pih=SVD(= 0l&—1777 B~ P:id.7=4] 4.71P51% =/ -5VDE= ;04 = ]. /37
MoHnfr. __ Mulhplier
= T’ 4‘0"‘?é0¢n‘:"/—5/ﬂ( ;éﬂ-/ﬂé L<T= 2604t Fabs = /-SVDC=,460—-/.2L3
Mu/frph’y M‘(/flp/lf{

| Max, b= ovmal P £ 7 ComBITioN 3 "/Ma.if‘\ —hvwel PZ7 combirion

A [p0"WC = B 0VDCm /10 FACTOR h=400"WC =5.0VDL = /.0 FACTo®

= 0] 4. TFs1h =F 3L YN = | 0 FACTOR P =2027p51A = £, 52VDC = 1.y TACTOR

L2 760 Fobs=4»./T7VDC = [0 FACTOR 7= 7éo”fa55 =4, /7¥DC = |0 FACTOR

vrovr = (1.03x(10)(10Y=10:20ma ¢ | purpuT = (16)2(10N +{(10)= 10 =20we ) (

__Alzugd_b_, P ST coudirioN ) Negmeal hj_?z‘ T Coirdrrrom

h= 76.7"#C. = 3.0YDC = OS5 FACTOR L= 2.2"nwC =3,.00/bC = p,5 FacTor

fT As ABoVE , ‘ PET Ac Arovz

OVTPYT= (0,5 )2000) T (1.0)2 052 (2»aDC i purPvT = (05} (10) T (1:9)=8,5= /2 maDC

Manufacturer /4@ Y dh E/(C?‘/b LS
Cataog No. T FO4F

[E50ED Fol fUulesrss R6C 16271

REV. DATE |PURCHASING

- PP




™y

DIVISION PLANT SPEC NO.
Monsanto ~ INSTRUMENT | ' s |5
sPEC'FlCATlONS AUTH NO. DEPT OR AREA SHEET REV.
LOCATION _ . . 2 OF. /
Insteument No. FY-X2 ~ Fy-23 FY-334. FY-338
Service Se.Rr. ExrRrero’ ° : = i

.3

Equipment No. or Line No. & Size

Process Material " FPRopuer GRS

ACcEPTS Taipur Sicwai 422 mroe

FRowm Ffpous

TRANS MY ITER ConmvgnlTs Srcmwac 7o

L0 O MADBE L VwEAR

Siemwne 7o Frow InprenreRr - S@, Rr ExTrRRc7o22

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

Manufacturer A G M ELECTRsmncs

CatdogNo. A7 A - 0C/9 &

PON. 7"A 4000

Price

iS50 FoR PUECHASE REC [6-28-7%

REV. DATE [PURCHASING

2N
A 205D FY-338 FoR PuLC. RGC |7-9-7%
A\
AN

By D P B2

mn
"
-
by
»



- DIVISION PLANT SPEC NO.
Monsanto INSTRUMENT | s 20
COMPANY SPECIFICATIONS AUTH NO. . DEPT OR AREA SHEET  |REV
_ LOCATION ' _l_or-'___ I
{ :, Instrument No. EU-//0 U=/t NEX=-//2 -
N Service ' Pwer {_aﬁgz; Bockup chiol
' : ' werSyskin
- Equipment No. or-Line No. & Size \ T
Process Material 1\ !
\ i
N Location ; Fawel No- cFr-/ chr-/ Co)iﬁ%j [2om
. Faxnctoon: g‘[wﬂr‘[ [Lack- up ,l}#(m 5/(/ ﬂ’lvmr;f @cﬁ:“f___&%&‘;é
!
Stgnals : Tnput VIt £ freg Y7402 1TV, 60K | [/TV, LOHZ
— Tonput /%W“/ﬂr’;fﬁq Bawmp Zmpo 700 warts
' Tk ppuT L0 1 : - d \ |
L5 pud’ (p/ta 50 (5) "57‘_._’-'/5',7‘85/0[.}5 2154 o4y De V]
OnYoit Fruer /r/ﬁzﬁ'xq 5 4_5‘(JwaHs/5'9;m&_
0:47‘5,4% Lo YA=10], VK102 } V4-jo |, VK-Io2! EV-118, -4/
Oud“md‘ Load M’/as/ foﬁms) ‘ ‘
Tm “s (e v SP(LC{ ‘
A IA *rm Se'f‘ Pf ‘ li
Alaysw Cet PE [
Trput Fuce 2,0avps? 2,08wps f
— Oul"’b;d Fuse . 4
U Etéc Area Class | Memea T ; Neyra T A/mual Z
Cabinet 5 Mou -A‘fnt:} U"é'l‘)avm! s U=Chammel) | Lua /;1 4
. I
) /
[
, [
: ‘ ’ I] ‘\
Optrorr s - Ni-Cad Batty with Mts Rack Mo}{el RATFS,
‘ \
' ' / |
/ |
] \
! \
! \
i \
j \
: |
g Manufacturer Frshe s frsher ‘Frsher |
i o~ < | Catdlog No. 76K 769 FoL D
£ |&[Poto A A\ 7
& [ Price e ] pLa) (A
w D\ | yss0eD Fan Purcit 2C 628 | '
- SIA | bereTeED EX=1I2 RGC | 9-87¢0 [\
SIA A
G A N

n
»







-~ [onss

,xi. 0 COMPANY PLANT SPEC NO.
J CONTROL VALVE 1s- 27 &
SPEC‘HCAT‘ON . CAUTH N’(?. DEP"T AREA SHEET REV
LOCATION . . : I o
INSTRUMENT NUMEER PV—I10 EV-20 ]
SERVICE AR HDR, CONTRAY A HP AR Feonlt
TINE NUMBER "L Pl T KN Y 2257/ %AW
PROCESS MATERIAL COMPR. MR CoOMPR, AR o
FLOW LIa |(oAS } 5TM | L1Q | GAS | ST™ | ua [CGASD] st™ | o | GAs | sTw
FLOW TEMPERATURE, Ty 300° F 3I0Q° F
& | WORKING PRESSURE IPSIG INLET) Y400 PS\G 700 P31Gy 3
7 | VALVE TO CLOSE AGAINST IPSIGH U on PSIG OO0 O Pois
O |sP GR{LIQ ¥ T¢ GAS & EOF, 14-7 PS1A) e Q : /»_Q
Z [VisCosIY @ Ty | VAFOR PRESSURE @ 1. PS1A | 2,02 4 .02
& [NORMAL FLOW Tmax rLow o 3750 /00 /725
O oW UNITS: SCFM. SCFH, GPM, #/HR SCEM SCF M
% | % TRAVEL |Ap 62 1 «/cD B 1801 700 | |
FLOW] Cy. Cq, OR Cs Cv=/9.2 vz 0.52. !
VALVE 5ODY SIZE X 7 7 .
BODY RATING & END CONNECTION | =5y 77 | SCR J(FLG ) [scr ] Fi6 | 200 ** KSCR) FLG Jscr Jrig
BODY MATERIAL o p M STEE L CrARE0om STEEL |
TRIM SIZE | MAXIMUM Cy, Cg. OR Cs 1727 J0y=3E Ty e V=95 1
SEATS (sp | or sp | or 'se A op sp | P
VALVE TRIM MATERIAL STHANCESS STL LSvmdrVEESS DL
SPECIFI- | TYPE INNER VALVE £ /ck MWCRO FLo T 5
CATION |FLOW TENDS TO Crose [ OPEN ) | CLOSE [ oren CLosE [~TREN ) | CLOSE [ oren
. PACKING EFLOoN TEFLOMN s
GUIDING SKIAT [(0P ¥ st | saiRT] Tor | erm [skaT | ToP [ eim [saar ] Tor | emm !
VALVE ACTUATOR ~Diare )| PisTON DIAPH piSTON  [-oispth | »isTon | oiapH PISTON
ON AIR FAILURE VALVE CLOSES OPENS_D| CLOSES OPENS CLOSES 4~ OFENS 3| CLOSES OPENS
ACTUATOR SIZE | SPRING RANGE wENDCR 2 =45 bst | st |3 T o =70 PSI Y _PSi
SIGNAL FROM CONTRGLLFR — UNITS {220 vADG) ——  |4-20 MaDC] ¢a-20 mang] - 4.20 ma Oc| :
MODEL NG. | BYPASS | ves4n0 1resino {YES _jvéEs [nNo;
VALVE POSITIONER | INPUT QUTPUT PSH PSt =) St eSh<  PsI PSi ps!
AR SUPPLY | REGULATOR | _PSI| YES | 6. ] PSt| YES | NO |_=" Ps1] vES ] No)_ P5i | ves | NO !
MCUEL NO. | NEMA SYe 1Y, 7T SYHlp | 4.7 |
1/P TRANSDUCER INPUT OUTPUT =20 ma |2 =4S P MA Pst |A~20 MA | 215 psi MA | __ . PS1-
A supeLy | ReguLator | 3Q__est [(GEs ) NO Psi| ves | NO | =€) pst|@esd no j_____Pst|ves [ NO G
SOLENOID VALVE — PIPED & MOUNTED Vea] NO| BY OTHERS | YES| ND| BY OTHERS |VES]MO| BY OTHERS | YES{NO | &Y OTHERS
© | ONELECTRICAL FAILURE COMTROL VALVE CLOSES. | OFENS CLOSES | OPENS CLOSES< | _OPENS CLOSES | OPENS
g SOLENQID COIL VOLTAGE — STO | OTHER 120V 6947 120V 60Hz 120V 69H7 120V 60H2 ;
g SOLENOID COIL TYPE — CLASS | MOLDED W] [ ves [ wa [aff [H] [ves| wo Hl | ves| afe [w] Jres [ no
& | SOLENOID VALVE MANUFACTURER |
SOLENQID VALVE CATALOG NUMBER :'
MAX.CaNC & DES ConpiTions| /180 £ 3.8 2 £ 34 i
INSTALLATION DETAIL NO. :
@ El J """‘” A. FACE TO FACE i
g c 8. FACE TO CENTER 3
@ L C. FACE TO CENTER |
g : L'I; . D. CLEARANCE .
s l—1-8 £. CLEARANCE
A M. ACYUATOR DA
QasTRUCT'ON J. ACTUATOR HEI1GHT
< | VALVE MANUFACTURER FISWE R BISHER
%’ VALVE CATALOG NUMBER 657-EFC. SIZA-K
8. | PURCHASE ORDER] NUMEER
S & VLive Mo Rer DC K{-r12] /4
gD A ‘
2 & 3

ES110 REV /72




5110 ReV 1/72

. e esmiataareen I LA dadi § pin 80 et WL E o 8 sk 6 £ o ) 4 G T SR AT s O A Al & K s ves e i S 1 e Tl P -
E‘sﬁ}‘}ia{"’{ﬁ COMPANY PLANT SPEC NO.
A CONTROL VALVE 1s- 27
SPECIFICATION - i A—utrH NO. DEPT ARCA SHEET REV
LOCAT:ON ° 4 C o 0
INSTRUMENT NUMSER FY-2\° PV-77
seavice L.P AIR FLOW - 5AS HUR.CONTROL ] 4
LINE NUNRER /e, LP - ['h T A &¥p6 3" T JA
PROCESS MATERIAL COPMAPR AR PRODUCT GBS |
FLOW ta KGasd | stM | L | Gas | stm | Lo [(GASY| STM | Lia | GAS | Sin
FLOW TEMPERATURE, Ty 3p0o° F Z50°F A
« [ WORKING PRESSURE (PSIG INLET) 350 FPSiG &7 PS1G /O\
t2 | VALVE TO CLUSE AGAINST 1PSIG) 250 P3SiG 250 PSIG
O [SPGRILIQE Ty, GAS @ 60F, 14-7 PSIA) /.0 O, 52
& [VISCOSITYE T, | VAPOR PRESSURE & Tr, PSIA | ) 2 L)
& [NoRWAL FLOW Jsax FLow 2000 12750 35005000
O Triow UNITS: SCFM, SCEH, GPM, #/HR SCFIA N R
% % RAVEL |Aa sS4 20 | g5 @ | :
FLow| Cy, Cg, OR Cg ey= /9 k cvagl E'r }'4 — ;
VALVE BOGY SIZE D L7 (wrFERD|_ AL :
EODY RATING & END CONNECTION {300 #* |sca [AlG) Isck[re |60 FF scrfric ), [sca [FiG .
BODY MATERIAL |f/£f2 BoN STL 1 3 /L .56, .. ON !
TRIM SIZE | MAXIMUM Cv. Cg. ORCs 13 Wes IRY=/2 1 ev= b - !
SEATS : s or | sp | op yse Tor | se | or |
VALVE TRIM MATERIAL SPEAMLETS STt ES7RINLESS STL ;
SPECIFI- | TYPE INNER VALVE EQ % VEE PG d
CATION | FLOW TENDS TO cLose | ~Oreny | cLosE | oren CLOSE |COPEN) | crose | oeen !
PEERS TEFLCN QRAPHITE 4
GUIDING Lskint ] 1or | sim | sxiar | 10e | et [s«ieT | vop | st | swar | tor | sTM -
VALVE ACTUATOR CDIAPH ) | PISTON | DIAPH | PISTON |~ OIAPH )| PISTON DiAPH | PISTON .
ON AIR FAILURE VALVE CLCSES |-~OPENs )| CLOSeS | orpens  [¢TLOSES Y OPERS CLOSES | oFims .
ACTUATOR 51ZE | SPRING RANGE __ |Diwrefl________esi|” Voot [ #si U F5i
SIGNAL FROM CONTRQOLLER — UNITS d@20mMa0ch =  [a-20 MADC| 4-20 M4 DC| 4-20 YA DCH b
MODEL NO. | BYPASS T {Ye {vesino| S5,/ |vegjuo Jves fae
VALVE POSITIONER | INPUT oureur | PSR _ psi PSt pst| 3=1Spsi [ 3 ~15 st FSt Frr
AlR SUPPLY | REGULATOR .~ psi] ves [ il psiives I no |20 »sifves{no | sst| ves | no
_ MODEL NO. | NEtA 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[_ __  Psic
AIR SUPPLY | REGULATOR|__ 2O psi|(VES A no | __ast| ves | no | 30 pst @s;] No | pss vch NO
SOLENGID VALVE — PIPED & MOUNTED [no sy oreess”|ves [no] 8y oTrers |vegNO] By OTHERS [ vESING | v OTHERS
0 {ONELZCTRICAL FAILURE CONTROL VALVE CLOSES | OPefis | CLOSES | OPENS | CLOSES | OBeRs CLOSES | OPENS
© | sorenoio coiL voLTaGE - sTD | OTHER 120V 60M% | . 120V 60Hz 120V 6042 120V 60z
g SOLENOIO CoiL Tvee - Ctass  [wowpes | afrfnl7ives | ~o [afr[n] [ves | no [afefnf [ Ves] no [afe [u] [ves] no
@ | SOLENOID VALVE MANUFACTURER P N S - o
SOLENOID VALVE CATALDG NUMBER k4 / A !
MAX. s +C1 & DES.Con0iTrons | 4210 £34.8 @LoD FEL | LON\ ;
i
INSTALLATION DETAIL NO, -
¥ [=DUR.SERC LIS
- e 3 f“'T‘H A. FACE 10 FACE PeLoYé~L DG
2 c 8. FACE TO CENTER FDGRE. ¢ F gL
2 <} C. FACE TO CENTER YLOC BUSHNE !
i e D. CLEARANCE |
£l o ol E. CLEARANCE :
=] = 8 .
A H. ACTUATOR D!A
O83TRUCTION J. ACTUATOR HEIGHT
I | VALVE MANUFACTURER FISHE R EISHER
§ VALVE CATALOG NUMBER ST 105 -V100
B. | PURCHASE OPDIER NUMBER
L [ fEy SieE, mare D.C. h-naelh A
A | A :
210 o™

»
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Monsanto

DIVISION PLANT * SPEC NO.
*PRESSURE INSTRUMENT Iy S
AC O MPANY SPEClFICATIONS . AUTH NO. DEPT OR AREAV SHEET REV
LOCATION, _LOF___ !
Instaument No. I PT-10 PT-11
Service ~ICOMPR AR ComPR AR
: Lowl PRESS N H\GR PRESS] a
Equipment No. or Line No. & Size =/ 247 [&» [HP-1 T 2\
Process Material - . - AR N AIR N
Blind, Indicating, Record, Control, Transmit CRBLIND At L BLIND .|\
Mounting: Flush, Surface, Yoke 2" YOKE 2" YOKE
Size & Type )
wl CHART: | Range >< <
S Drive | Speed 1 . - [ . I
Size & Type D — )
SCALE o A —— 4
w | Number O NE O NE
E Span & Units O—-4Y00 PSIG O -/ 0OOPsIG
& ["Range Limits 0-120 /1000 551G 0-500RocofsiG |
| "Material & Type 3/655 [Drsp i 2165 brafH [
PROCESS | Liguid, Gas, Cond. Vapor ComFPR )£ Qo MPR. HIR
NPUT [ Ein ] Nomel T ¥ex T ST Jyo0 L1 ol - looo [
= INSTRUMENT,_Range & Units 4-20 MATL 4-20 MADL
Z| ouTPUT [ To pIt -so0 PTe -1
“*1 Power Supply — Electric, Pneumatic 24 ype MAX 24 vDe MAR
Eiectrical Area Classification QLT Dy IT- T LT, TINT-1D
e ] Proportional Band % / . ‘
Y ¥t Auto Reset Mode NO hsLow! FasT| No [stow [FasT | no TstowAFasT | no [sLow [FAST
§g Rate Mode YES~ P\N0 YES NO Y 0 YES NO
Z 2| Auto -~ Manual Bypass €S N YES No | ~YES N YES NO
e ane>l oec | e DEC | NG| DEC INC. DEC
Piped & Mt'd Air Supply Reg. YES NO YES NO
Output Gage, 35” (xEeher) S YES NO | S | me- |~ YES NO
Accessories or Special Features
LINEAR METEER MONE 7 MNnE A
PROCESS ComnNECTIONS| Y2"NPT V2" NPT
PRoOCESS FLG. £ ADRPTER|3/6 5SS 3/6 S5
BODY MATERIAL 3/6 SS 3l SS
g
=
oz
Manufacturer [/ SHER EISHER
| *Catalog No. U1 P=-8-£-27-m5 HHS\QP-9-£-22-M58
% P.0. No. ’
Price o
M\ | cH6D MFGR & 55020 Flpveer | DC 1678 | A\
I\ \DELETE METER | Abh MopeL No| R&C FE7RY /A
A | Live ¥o, REy DC 191278 /&
A 2

ES 118 (10/86)
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5.

. } DIVISION PLANT * SPEC NO.
Monsanto * PRESSURE INSTRUMENT | s 36
C O MPANRNY SPEC'F'CATIDNS AUTH NO. DEPT OR AREA SHEE.T. REV)|
LOCATION 2 o = /
Instrument No. PT—-i12
Service LomPR, AIR
Low PRESS A
Equipment No. or Line No. & Size 4L P-/1"T 2\
Process Material AR
Blind, Indicating, Record, Control, Transmit - RLIND . | A
Mounting: Flush, Surface, Yoke 2 YOWRE
Size & Type
w! CHART | Range >
< "
2] Drive | Speed I ] L I
Size & Type o Pl
SCALE e ——— 4
+ | Number O NE.
g Span & Units 0 -4 00PsI6
&i [ Range Limits -120 /000 PIG
| Material & Type 316SSDiAPH i | |
PROCESS | Liauid, Gas, Cond. Vapor COMPR. A\R
INPUT | M, [ Pemel J ¥, 1o | luoo [ 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 rcroose CQNe O pEC | inc. DEC INC. | DEC INC. DEC
Piped & Mt'd Air Supply Reg. YES. NO YES NO YES NO YES NO
Output Gage, 3% (xXmtoer ) 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 5SS
BODY MATERIML 316 55
g —
=
& _
| Manwfacturer CISHER, |
§ *Catalog No. HUSILAaP~81£-22-Mm8
21{ P.0. No. i _
Price N ,'f—-" -
O\ lertad MEGR T [ssusy Fipmer] o¢ g2 T _
O\ PErETE METER, ADD Mover Mo [REC 678 | /A | ]
Al Liwe Mo REV DC I AL
JAN AT

ES 116 t10/68)




Pec 8* e S — : ¥ -
. Monsanto  |'DFFErenTiAL Pressure] ™" A
L st comMPANY *INSTRUMENT TAUTH NO. DEPT OR AREA SHEET — |REV
| Loextion ) _ SPECIFICATIONS __g__op /
L Instrument No. ) . &= T—ZD =21
Service - {PROCESS AIR) PocEss AR
- lrr/Is yer L0 9 /K] VoL
Equipment No. or Line No. % Size . VP T & LP-/%"T]
Process Material o o AR R AR
3 Blind, lndxcatmg Record, Control Tmsrmt L pLinD 141 BLIND AR
Mounting: Flush, Surface Yoke . _ 1 2" Yoke 27" YokKeE |
SieadType = N,/ N /
Y| CHART [ Range e LN 7 ~N_ 2
© Drive.  [Speed | M | \K |
SCALE | SiZe&Tywe o ARNE AN
_Range yd N
Flow, Level, Pressuse B L _FlLow FLo W
: | Bellows, Diaphragm, Other _ . baPH. | D a PH-.
» e S Units o O-JpoMwe | | o—tpo? WC
= | Range Limits ~ s-1Sot Wl O-15D" We
§ Body Rating @ 60°F _ 2000P5/6 | 2000 PSIG
& | G| *Body Material _ 2SS /L SS
§ “Element Material e b 2RSS S/6S5S
S| Weited Parts Material 3168 | 3 /458
Extended Diaph. Length o o =
-t FluidSp. Gr. ... e . .
( PROCESS'| Liauid, Gas, Cond, Vapor AR _AIR
. [_INPUT | Operating Pressure _ /000 PS5/G o 250 PSIG L
=2 | INSTRUM. | Range & Units _ | HL-2Zomadc g4-20 MADC
S| OUTPUT [ 7o . FY-20 | _ . EY-21
“* | Power Supply - Electricd, Pneumatic 24-v2t | 24V DL
Electricd Area Classification Qe rpiyg-pi lar-pwia-D
o |_Prpodional Band % . o
5[ AdoResettose NO_TSLOW I FAST o LOW
S| Rate Mode o yEs | YES NO [ YES | NO YES NO
£ [ Auto-Manual By Pass _ _YES | NO | yes | N0 | Yes | NO YES NO
e Bl Ry N _JINC._| DEC | _INC. | DEC | INC._| _DEC | INC. | DEC
Pipe & Mt"d Air Supply Reg. | _YES | _NO '} YES | NO YES NO YES NG
" Output Gage, 3%° Size = YES | _NO | YES | NO YES NO YES NO
Accessories of Special Features | N R BN
wl S8 R7 PMETER NOVE Al _NVoNVE 17
2| PROCESS cotmeer/ion | INET [ | Y2 NPT L
< :
g canomnss - e - em—— s ¢ [ DS PN pe— - s —
2 Manufactures L F/SJf/E& ] .\ L/SHER e
é Catalog No. sy pP—L-E=22-MB | 51 DP-LFE-22 ~MEB
S(Poto. ~ A . AL
Price T ] o e - _ e
wl &N [E4G0. 117G ¢ (SSUEDP: vl | £C 1676 LA S _
= | I\ |pereze pirTER  ALD IODEL Nol RAGCI7-6751 /A e e e
= A |zev. lwc A/o Loc gl o | o o
2N e EN _— N .

ES 177 (10/88)
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N DIVISION PLANT * SPEC NO.
Monsanto *PRESSURE INSTRUMENT s 3
C O M P ANTY SP!‘:’C'FICAT’ONS AUYH NO. DEPT OR AREA SHEET RE V|
.LOCATION I~ L iOF—— ,
Instrument No. _ PT~-17 Pr-27
Service ) PRODUCT GRS PRODVC TR A5
e A
Equipment No. or Line No. & Size o (P& -37" | [\ WELL @)~/
Process Material - o & AS GRS .
Blind, Indicating, Record, Control, Transmit |- B/ y M) /]  RLIND /ﬂ
Mounting: Flush, Surface, Yoke . = 2 YOKE 2 YOKE :
Size& Type _ \ \
Wi CHART | Rage > Pl
S Drive | Speed | - [ [ [
Size & Type L Deretwenan) /] _—
SCALE e —= A — v 4
Number . _ONE ONE
é Span & Units - O =100 P5IG 0 ~100 PSIG =t O =200
& | Range Limits o 0-50 /300 PSI1G 0 -5 /3 F5iG
“ MMiaterial & Type - 344SS [D15PH l 6= [oracy l
PROCESS | Liguid, Gas, Cond. Vapor | GAs GAS
INPUT e | Bamet [ Bn. (O] ] . o | L1
=3 INSTRUMENT, Range & Units 4-20 MBTIC ¥-20MADC
Z| OUTPUT | To . | pre-r7 PI—-27
&1 Power Supply — Electiic, Preumatic | 24&/DC 1 AX 293¢ DC MAX
Electrical Area Classification CLI DiyT-D CLI Diva-D
« | Proportional Band % N A
u ¥4 Auto Reset Mode - 1 no TsLow FasTE NO [stow {FAST | NO . TSLOWAFAST | N0 [sLow [FAST
2 5| Rate Mode Ly T~ [ ves [ N0 | ¥ 0o | ¥es NO
£ £/ Auto — Manual Bypass L% | W] ves NO ES NO YES NO
G [ On Heasuromart increaza ~|lcme> | pec ! ome, pec | CIRc> | DEC INC. DEC
Piped & Mt'd Air Supply Reg. 1 YEs YES NO | YE YES NO
Output Gage, 34" (yFar ) | S | YES NO YES NO
Accessories or Special Features N ] -
LINEAR METER L MVE A MoNE T
PROCESS COonnmECTIONS | Y2'MPT | . V2'NP T
PROCESS FALG L ApDARTION | B/6 35S | /6395
© o — _ 3
o=
é - e e P T —
e e o L
Manufacturer . __\FIsHER . _ FISHER
& “Catalog Mo. _ InSIGP-T-F-22-ME | 1151GP-7-£-22-MB
5[P.0. . oA A
Price A . _
O\ |CHAY MFG, S /55 A/ Purenl DC 1626 | AN
O Ley, Liwe No. 1 OC._|F-12:7% /A _
V2N - VN

ES 1186 t10/68)
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M . _DIVISION PLANT, * SPEC NO.
onsanto * PRESSURE INSTRUMENT s 36
- €O MPANY SPECIF'CAT'ONS AUTH NO. DEPT OR AREA SHEET REV
LOCATION 5‘ OF ,
Instrument No. P7-28 PT-2%
Sewvice PRODUCT GRS PROCUICT GAS|
Equipment No. or Line No. & Size WELL Pl-2 WELL RPI-=
Process Material GAS - GAS
Blind, Indicating, Record, Controf, Transmit BLIND - BLIND /(
Mounting: Flush, Surface, Yoke 2t YOKE 21 YOKE
Size & Type _
! CHART | Range > g .
3 Drive a l Speed ] l [ N ]
- Size & Type — A ——
saLe S ——A: —— ¢ﬁ
1 | Number ONE. S ONE U,
S| Span & Units 0—00 PSIGHK (>=300 |0 —/00 KIGk~(O~22 4
& | Range Limits 0-50 / 2006516 0-50/200P516 |
| Material & Type 2/65S [T1APH ] 31635 [D1pel l
PrRoCESs | Liquid, Gas, Cond. Vapor ABS GRS
INPUT | Mo, | Borme! | Bex, O | ] [ o | P 1
2 INSTRUMENT_Range & Units 4Y-20 A D 4-20 MADL
&| OUTPUT | To PT-2.8 Pr-29
> Power Supply ~ Etectric, Pneumatic o4y DO M KX 4y DL MAY
Eiectrical Area Classification CLT-DWE-D Ny T-D-D
« x| Preportional Band % pd i
‘3‘# Ato Reset Mode N0 1stowl FAST| NO [sLow [FAST | NO TSLOWAFAST | NO [sLOW]FAST
2 5| Rate Mode Y 0 | ves NO YESZ N0 YES NO
Z 5| Auto - Manual Bypass ES N NO ES NG YES NO
C | O feas e e burss " QN> | bEC | INC. DEC | CING> | 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 MNoNE A NoVE 141
ROCESS CONNELTONS | y2 NPT Y27NPT
PROCESS FLG #£ADAPTION 216 3% =6 33
2
=
&
Manufacturer FISHER . FISHER
=1 *Catalog No. 11SIGP- - £=-22-MB HNSIGP-HE£-22-MR
S| P.0_ Mo, A A
Price
A\ [cHGD MEG 7 [ssvED FPveas DC | 672 A
I\ |pete7e METER, ABD MoDEL Np, | R6C. |7-0-73] /5
2N A
2N Ny
ES 118 {10768}




Per 8% ; ] DIVISION PLANT FSPEC NO.
¢ Monsanto  |DIFFERENTIAL PRESSURE Y
s* COMGPANY *INSTRUMENT TTAUTH NO. [ DEPT OR AREA SHEET REV
| Locarion SPECIFICATIONS b oo |
7 [instument No. Fr-Z.2 A FT7-2 3
Service _ PEopucTGAS , |Peopve7Cps
- L ow FeFSSukE A Low Pressyrll a
“Equipment No. or Line No. & Size PG -3 @ "C -3 L @
“Process Material A AS &AS
s | 1 Blind, Indicating, Record, Contmi, Transmit BLIND R BLIND i
Mounting: Flush, Surface Yoke VA )/0 £E R YekE
Size and Type o i N _~
gl| CHART Range N >
€ Diive | Speed I~ | [~ | |
scaLE | Size&Type — A —_— /]
Range 471 — ]
Flow, Level, Pressure Flow FLow
:+ | Bellows, Diaphragm, Other DIAP Y RA S D1 APIIEARG A
7 |'E | *Span & Units O-400 " w.C, 0100 u.C
; Range Limits O 50" "W € 0. 150 "W<E
= | Body Rating @ 80°F 2000 5/C AoooSle
& g *Body Material 16 S5 3/6 SS
uu.“j Element Material 2/¢ S§S 16 S5
& Welted Parts Material 3re S5 3/6 S5
Extended Diaph. Length
T Fluid So. Gr.
PROCESS | Liquid, Gas,"Cond. Vapor Gas Gas
., [ _INPUT | Operating Pressure JO0-350F5/% 50-350P56G
= | INSTRUM. | Range & Units 4.2 MADC 4-2 MADC
&| OUTPUT | To FY-2% Fy-22
“> | Power Supply ~ Electricd, Pneumatic 24 Vol MnaN 24Vv.oc Max
Electrica Area Classification 6T Gad Dl 0T Grbd Dvid
o | Propostional Band % N\ )
&5 hoto-Reset Mode - NQ_[SLOW [ FJ8T| W0 [SLOW [FAST 5rvt]—lsu)w FRT [ N0 [ SCOW]FAST
-J
S| Rate Mode yes, | Ao YES NO veX\, | Ao YES NO
2 | Auto-Manual By Pass YES N/ NO YES NO YES W NO . | YES NO
bl A T - INC./| \DEC | INC. | DEC | NG/ | DEC | INC. | DEC
Pipe & M'd Air Supply Reg. YES 8Q YES NO VES NON | YES NO
) Dutput Gage, 3%° Size /YES NON|  YES NO YES NO N YES NO
Accessories or Special Features 1 . .
| SO Rr METER AoV E A NONE M
E| PROCESS COMWECTIONS Y2 NPT Ve "HPT”
< :
5 .
2 Manutacturer F/ S HEAL TV SIHER
é' Catalog No. )81 DP-4==22-MB /) D P-R-E-22-/5
S P.0. No. 7 Wi
BT - - . ‘ﬁ: i
" D\ 6D MF&e € jssve F'/Pw?aa. DE 4728 | LA
| A\ |pereve merze, ppp medar Np| RAC|7-4-78] L
SO | fed Ling No, DC_J3-2-74 [
| A LA
ES 117 t10/68)




Per 8% v
B Monsanto  |‘owrFerenmiaLpressure| ™ R Iy o
s* CoMPANY *INSTRUMENT AUTH NO. OEPT OR AREA SHEET REV
L earion SPECIFICATIONS _Z_pr /
. { Instrument No. F7-33 /4 ~7-335
Service 1Prob. Gas AR0D GAS
//‘Pft’iSS .>\ ///—@FSS 71
Equipment No. or Line No. & Size I pPe3°Z /2 1hR'FPe-3%l 20
Process Material FPRoo, GRS - PRoDO &GAS
a Blind, Indicating, Record, Control, Transmit C ALIND “BLIND
Mounting. Flush, Surface Yoke £ " Yok 2" Yoke
Size and Type NG
8| CHART | Rage ~_ 7 ~ 7
© Dive | Speed X i PaN l
SCALE Size & Type N O\
Range v ~ ) N\
Flow, Level, Pressure FLouS Fowt
: | Bellows, Diaphragm, Other D/A. DrR FH.
7 |5 [ *Soan & tnits O-~/00 W& O=100""WC
z Range Limits O-15e"w.C n~1S5o* we
= | Body Rating @60°F 2,000 £SIE 2000 PSIG
Iy E *Body Materiai 3/6 SS 3/6 SS
':n.t" Element Material e SS 3/6 55
S| Wetted Parts Material 376 SS 3/6 55
i Extended Diaph. Length .
-3 Fluid Sp. Gr.
! PROCESS | Liguid, Gas, Cond. Vapor Gas : GA S
o, | _INPUT | Operating Pressure 350 PS/G 1 35w Ps/4
= | INSTRUM. | Range & Units G-LoMADLC F-28 MADC
& | _ouTPuT [T Fy-3374 FY-335
“ | Power Supply - Electricd, Pneumatic 24 Ve 24VDdc
Electrical Area Classification ¢ T GrDDivo CLT GRD Wil
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 | ves [ o
= | Auto-Manwal By Pass YES JR_NO YES | NO YES W NO YES NO
8 [Or Hazsuremen ieresss “iNg? | WEC iNC. | 'DEC INC/ | \.DEC INC. | DEC
Pipe & M'd Air Supply Reg. ES N8 | YES NO YES | AR YES NO
- Gutput Gage, 3%* Size / YES N YES NO | /YES NO YES ND
Accessories or Special Features . P i
Wl S0 RT METER. NOE™ oL
=] Process ConmeeTions " NPT " NPT
- . :
5 ,
2 Manufacturer FIEMHER - FISHEL
Z | Catalog No. Y5l DRP—AE-22-MB | 1161 DP-A-£-22-M8
S P.0. No. 7 7
Price — =
wl A\ [cHED MFBR § 1SS0€b FlpvecH| De 16-78 | [
SO rovep poval K3 5 Fr-338 |RGC 7578 £
LA pev tinwe No. DC. 19-12B/
= A I &

ES 117 (10/68)
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3® *DIRECT OPERATED DIVISION PLANT * SPEC NO.
- MOI}SQ n}? *PRESSURE REGULATING 1
5' c O i *VALVE AUTH NO., DEPT OR AREA SHEET REV
LocATio SPECIFICATIONS A oe__|/
(1 [Vave Mo, PCv~15 PLY-/0
~ - | Service BALK-UR AR PRESS ColTL L
o N . A
Line Number & Size /% 1 P 2\ /% 7" A :
0 Pmocess Material LOMPR, AIR INSTR. AIR
: \Flow Temperature ~ "200°F | 5D°F
- Operating | Working Pressure (PSIG Inief) 350 P14 RO &6
~ Data Valve to Close Against (PSIG.) 250 PSR 100 Bs1é6
$p. Gr. e Flow Temp. [ O
. Normal Flow 5 )
m::ig'ns Max, Flow 22 722
Gas@ 60°F Units: SCFM, SCFH, GPMor «/Hr. SCEM ScFEM
107 pa LFuid LIQ. {eas | sTM | LIQ. | GAS [sTm | LIQ YGASH] STm | LiQ. [ GAS [ 5TM
L;mi de |imer Vave Travel, % e Design Flow
APl e, (Cale.) = Design Cond. | { S5 T
Flow Temp. :
Calcul ation Sheet No.
et *Valve Body Size i {7
Valve Port Size Ve I/z2
Body Rating & Conn. Size 2007457 1 200™ ./ WPT
7 Body Material RN STEEL CARBIM STEEL
Trim Material
. Valye | Type Inner Valve GOCK OFNG OUICIE 0576
. { Specifi- |-Seats (Double or Single) > | 0P P 0P| (s [ oP | s OP
- ' cations | Y2lve actuator (Dizph or Piston) COIAPH | PISTON | DIAPH | PISTON |CDIAPH) | PISTON | DIAPH | PISTON
Mati of Const {Diaph o Piston) NEOFPRENE NEOPRENE
Lubricator Llsolating Valve — — L _— - f
* Packing
Guiding SKIRT] TOP | BTM [SkiIRT] ToP | BTM [sKIRT] TOP [ BTM | skirT] TOP | BTM
Spring Setting 75 Pt 75 /6
o | *Spring Range do-to5 514, S =00 A
On Increased Pressure Valve OPENS |CLOSESY| OPENS | CLOSES | OPENS |(CLOSES ] OPENS | CLOSES
Type of Regulator SELE-OPERLTING SLLi=2 T
Accessories or'Special Features
£
[+~
=
wt
[+ =4
“ FLOW—- -—FLOW—m - LOW— -—rLow—e
= - [ond -~ - - p— - =
o .
2] i /4 1 i
g l . ' i
= - -F = ¥
o -4 b - . - e - [
2 |2 [ Manufacturer FISHER LISHER
- et g *Catalog No. 620 620
. { S ['P.0. No. N
= | Price LB
Wl DB | srsvep for Poric 12 -7 A
~ T AT 7 27h BVl FoR Prrtll | Bot 7ot A
ZIA| fev. Lone No. De -1 78 A
o« & é

ES 109 (10.'66)







DIVI§10N

PLANT

e Fonsanio *FLOW BEASURING N
3 ’v!Gf;SGulU - VR e e IS 45
o comPanyY sELEMENT AUTH NOD. DEPT OR AREA SAEET  [REV
: SPECIFICATIONS o & = / o
LGCATION P oF
nstument Ko, |FE -2.0 FE -2\
- [sewice PROCESS AR JPROCESS AR
HP/LN LP/HV
1 Process Material A iR ) _Al 3 i :
Line fic. 'St -11 YUY P = -!
Line Size, Schedule 1" scH 80 Heses 40 !
: Flowing Press. Py 10606 PRIG 250 PSIG ?
Flowing Terp Ts 2O CF 200° F F
$p. Gr.e Ty 1.0 /.0 |
Upstrean Viscosity CP s Ty o.024 0.024 i
Operating . G, ¢ E0°F :
Conditions . £:O /. © "
Supercompr, Factor = T¢ i
— & Stean Quality, % —_ - i
=2 Steam Superheat, F — —_— 1
- Flow at Base Liguid, Gas or Steam ALVR AR i
Conditions Winimum Flow o |
60F & MI3 PSIA - ool Flow ! /S o SCD)OO ;
Baomeliic P.ressu're Haximum Flow T I70 2/ OO o g
at Ucatl"’“” Units of Flow SCEM Sc FIA :
b B2 [ iteter Range O=150"¢esl O —-150""evt i
8¢ |, | *Size & Type - WM., S.0. Scrd., Ven Stene'* |]” HoiED SECT. 4 ELD BECK i
gt | 31 *Rating 8 Facing LO07PE ASA ST RE ASA g
wi »| [ Malenal = Flanpe&R.T.J. Ring or Gasket!!? ¢ AFREON STEE] CAREON STEFL. 1
T i [ Taps- Type, Size & Duentation {R2.3 St ) ARYNPT VormeT !
Type of Piate (R2.3 Std ) CONCENTRIC Lore Er9TRIL ,
Plate Material & Thickness Fls S5,V 204SS, e i
s | Pie 10 (D), In. 0.957 4oz’ i
<< | Qrifice 10 (), In. 0. 30632\2 2.59145 i
o /D Ralio (5) 0:31994 0.64368
2 dcter Range ~ inches Water Dry 100" LWl 70 0O "l
& | Type of Heter DRY J /P DRY d /P
Drain or_Vent Hole NJO ~NE NONE.
Chart or Scale Range .
Chart Factor
Calculation Sheet No.
TYPE., QORIFILE FLATE F-50 520
o« [ANSKETS THAKRESS MAT L | fe Assesrr s Y ASPES TOS.
=
L
%= [ Alt orifice handles to be stamped on up stream
side with “lalet”, bore dia, nom pipe ID, fiange i
tating, instrument number and plate mater:al . 8
3' _{ Manufacturer DAHMIE L DANTE !
a8 é *Catalop Number H-8325 Sorw ;
= | Purchase Order Number :
Price ]
| Issven frr AIECH D¢ ler227g) [ -
e WA 2N 3
BA A f
Ry A S







-

FE=20 o i Y T E0040.P 1}
e o - : S/17/7¢
@ i 0
PIPEs ORIFICEs AND METER DATA - o
e ACTUAL PIPE DIAMETER - -~ 0e95700 INCHES
DRAIN OR VENT UJAMETER 0.0 INCHES
P : TYPE_OF ORIFICE_TAPS - FIANGE
¢ MAXs DIFF. * BETA RATIO % ORIF. DIAM
©: INe H20 S INCHES
. 50000 0.44770 T 0,42845
Qi 1004000 0437944 0036312 eumemems
1504000 ‘ 0034394 0432915
e 2004000 0.32022 0.30645
2504000 030336 o 0.29031
300,000 ~ 0,29023 0.27775
S 350,000 027991 0,26187
400,000 . 0.27046 . 0.25883 —
(53 - ,
UPSTREAM CONDITIONS - P = e
® ' FLUID. NAME . . _(HI PRESS_AIR
FLUID CONOITION : - GAS
MAAIMUM FLUW , : 7199.,996 SCFH
o RAT10 OF NURMAL TO MAXIMUM FLOW 083300
_ NORMAL_FLOW _ 5997.594 SCFH
@ FLOWING_TEMPERATURE ' - 300.0 DEGF____
FLOWING PRESSURE - e 1015.,000 PSIA
& VISCOSITY , ©0.02400 CP
DENSITY AT FLUWING CONDITIQNS L 361000 LB/FT3
DENSITY AT 60 F AND 1 ATM - T 007640 LB/FT3
(] HEAT_CAPACITY RATIOy CP/CV 139000
PIPE REYNOLDS NO. AT NORMAL FLOW 126085.3
® : . -
® COMPUTED BY PROGRAMs TABLE CONTROL COOE = )
® o
S »
2i
(> I _
[} -
; . A
D e
2 Coa - —_ e 3
9
@)s

L T, AW WAL RO T



http://30.O.*&.DE

FE~21 £00460. P 2

(&) 5/17/78

4 )

_ PIPEy ORIFICE, AND METER DATA ,

D T ACTUAL PIPE DIAMETER 4+02600 INCHES . )

DRAIN OR _VENT DIAMETER 0.0 INCHES

3 TYPE OF ORIFICE TAPS ELANGE )

- < MAXe DIFF. * BETA RATIO % ORIF. DIAM

23 INe H20 , i INCHES
8 504000 0.73709 2.96752

> E 100,000 0464368 2,591 45_swmeem

150,000 0.59046 2.37718
3 200.000 0.55416 2423105
2504000 00521700 2.12169
300.000 045055 2.03518
> 3504000 0.48787 1,96417
400,000 0.47301 1,90434%
3 ;
UPSTREAM CONDITIONS ,
: ~ FLUID_NAME LO_PRESS_AIR v
FLUIU CONDITION _ GAS
MAXIMUM FLUW : 239999,938 SCFH___ _
B RATIO OF NURMAL TO MAXIMUM FLOW 0+75000
NORMAL_FLOw 179959,938 SCFH
3 FLOWING_TEHMPERATURE 300.0 DEG_F________
FLOWING PRESSUNE 365,000 PSIA
3 viscosity . 0.02400 CP
DENSITY AT FLOWING CONDITIQNS 129760 LB/FT3
DENSITY AT 60 F ANO 1 ATM 007640 LB/FT3
b HEAT_CAPACITY_RATIO» CP/CV 1439000
PIPE REYNOLDS N0« AT NORMAL FLOW 89949249
-]
. # COMPUTED BY PROGRAMy TABLE CONTROL CODE = 1

>

3
r4s -

% .‘ 2,
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6

3 8 3
L o
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FIOVIDE JEET Oﬂfﬂ&r/oﬂs Fﬁﬁ '}VMMAL/. Fro J

— , DIVISION TPLANT SPEC NO.
Monsanto - INSTRUMENT 15*45 5
C OMPANY SPEC'F'CAT'ONS AUTH NO. DEPT OR AREA SKEET RE W
LOCATION - s _.3_or 3
Instiument No. FE- 24 ﬂ '
Service FrRaDUCT
A GAS A
Ecuipment No. or Line No, & Size é_'—r AG-23%T /)
Process Matériad FPRobD. & AS
PIPE SCHEDYLE é”SCH40
VENTURY TUBRE MATL.  RCR Y2ioly ZB\ _
VENTURL TUBE LENGTH |2 FI-&MH.
THRROAT DIAMETER._ | BY VErDoR
THROAT MATERIAL. 304 ss
MAX,FLOW Soo0 SCFM
NORM FLOWN Bro0 SeFm
MIN, FLOW .
(DENSITY® GOOEL. /¢,755/,4 _LaAééf;r?T R
IDENSITY @ NoRM _Erows COND. .| 0. 2TZ5%f, N
ISUPER COMP _EACTOR _ I
GAS MOl WT. 2_5-_3_ A\ i
JSCOSITY CPE E. Tt . i
{BETA RATIO e
AP IHCHES WATER ___z_ao +
L NogmaL Flobs COUDITNSZ] TN o T
| FLow /U6 TEIATY 750°F )
4 _FLowING PRESSURE . . /25 Psié L/g o
MAX. FlLowd _ . 5000 scemif 1323 L
DenciTy /> _0:2725 5
_ABNoEmAL_FLOW Cotb/TIINGS, T 3
| FOWNG TEMIS T~__Q_SOOF :
_FLOW /N 6_ PRESSURE .47 pPsiG |\ !
MAY.__Frow 1 B5000SCFM| | B
_DENSITY ., #FTE ;a (205" -
d S ,
TAYIMVM thfS_UZ’[:' T Zm’s/é_ ) ,___il_
MbXrme A ﬁ/fjféMmeE ' 750 "F

;‘E"k'anutaclurer VICKERY-Simms!

}E Cataag No

&1p0. No ) !

z Frico | Y
wi A [SSUED FOR PuecH L DC é—yw ~_=J  Kew LinE M, L DG ‘?/,e.lﬁf_
= _[_g“-c:o,e/eer//aus ...... I R6C_i620-78: o | ' ' _
LA apeccTroms _  DE.17- 26-% Y . _ P

iL_é \ JPEfJSIT/e:s & w//sm MATL 'P?&c_ &2&7@ I s A

)
'y
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53

-~ Monsanto

T DIVISION PLANT *sSpEC NO.
*FLOW MEASURING a IS 4L &
comPANY *ELEMENT ‘ AUTH NO. DEPT OR AREA SHEET  JREV]
LocATIoN_ SPECIFICATIONS . o 4 or 3
Instament No. — T FE 334 ZZ 538]
Servi_ce ) — o Pk-o;:_c._v‘c? Gﬁb APopocr b As
Process Material |RonseT Gas . fRogver Cas A
LineNo. a3 2 | A, | o" pa-3"Z| - [A&
"Line Size; Schedute VA" SCHEO I\ 1 SeH 2O | A
T Flowing Press. Py S50 Fee 3850 PS/G
Flowing Temp T 280°%F 750 °F
Upstrean D.EHS.ITV clie = LLL o 2/
Operating VISCOS'It)’ CPe T4 ! S
Conditions | Peaisiry @ 60F f/arm == 67 < o¢ 7
Supercompr. Factore Ty
= Steam Quatity, %
E Steam Superheat, F
- Flow at Base Liquid, Gas or Steam G AS G AS
Conditions Mirimum Flow o) o
SO0F & T3 PSIA e 24oa 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 - W.N., S.0., Serd., Van Stone™ /2 werp yze i<l A\ VL Ysup reert s A\
© | *Rating & Facing o0 2 RF A bLoo® REASA
‘é— Matenial ~ Flange & R.T.J. Ring or Gasket(}} Rl S SreeL 3/6 SSTEEL
Taps— Type, Size & Orientation (R2.3 Std W Yo' wer 2 "ol
Type of Plate (R2.3 Std ) 1 lowernTrRiC ComweENTRIC
Plate Material & Thickness 316 S8 276 8§S
i | Pioe ID (D). . yA- S AN <
< { Orifice 1D (d), In. . 521735 |72 3\ .59735 /A
& [&/D Ratio (8) . .39 /57T [ .39/57 | ¢
o Meter Range - Inches Water Dry ‘ v-s00 " WC(C - O ~r00 ML
g Type of Meter DRY bO/P DRY A/p
Drain or Vent Hole MNer € Now &
Chart or Scale Range oA
Chart Factor 7
Calcutation Sheet No, Simviex. Ay pEE St PLE x ot 0ER" ;
TYPE DOriFicE Pare  |Mose 500 ° MoogL S0 " !
o | ORIFICE PATE SEnt vWiT | /1S, 3/6SS MS, 2/6 SS
o
=
& 1 Ali orifice handles to be stamped on upstream
side with “lnlet”, bore dia, nom pipe (B, flange
tating, instrument number and plate material
| Manufacturer Danico A Dav e A
& [~Catalog Number JospS- _ *1/2\ 720505 ‘| £\
2 | Purchase Order Number -
Price
| /55vzp Fok PoecH G277\ DC | A | Rev. LowE N be Wizt
=LA [Reyises Aloptzcren  [0u[DC | A |
Z A\ |Rev Fioe Ib I/n . OfiFcE |7.2172]0.C. | /A ;
AN tsLy /C'ue.ercrrea 9-5-78 1 . @ & |

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




FE=33A» 338 - 20  E0040 P«
TOw VULUME FIGH PRESSURE PRUDUCT GAS — 57571t

-PIPEs UKIFICEs 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
- & 50.000U Ue4blOE ' 069252
: ‘ 10U.000 0,39157 , 0.58735
15v.000 0 0639449 . Geb3)76
204.00u 0.33063 0.469595
j 250.000 V.31319  0.46979
300,000 029961 044941
350,000 0.28858  0.43287
4ylbeUUL Vae27971 Geb4 19506
UPSTREAM CUNDITIONS
- FLUID NAME LV-HP PR GAS
FLUIU CunbDiTIlORN T GAS
- MAXLMUM +LOUW : 9599,996 SCHH
RATIU UF NURMAL TU MAXIMUM FLOW OeTOUGU
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 Ve UKTOU LB/FTI
HEAT CAPACITY RATIOs CP/CV 1.30000

PIPE KEYWNOULUS NU. AT NURMAL FLOW ' 1897010

# COMPUTEU 8Y PRUGRAMs TABLE CONTROL COLE = 1




P

e 5 *
'P.c lg: ) Monsanto “FLOW HEASURING DIVISION PLANT' N szeg.no. ]
& COMPANY *ELEMENT AUTH NO. DEPT OR AREA SHEET  [REV]
CocATioN SPECIFICATIONS 9 ap 2 ;
g 1| Instrument No. FEZ2ZA
| Service ’ Plogve ™EAS
Process Material A
Line No. S Ae-3" T | LY
Line Size, Schedule |
Flowing Press. Py 128 PSI1é !
| Flowing Temp T¢ 750°% F A i
U Deng,fu D Ts - LZ'ZZJT/F;' = @
pstream = - 7 pamiaae
Operating | Viscosily CP» T¢ - A ) .
Conditions [S)ue“‘s Y @ LOF Pl UM:__@__
percompr. Factor & Tg ;
& Steam Quality, %
% Steam Superheat, F
b Flow at Base Liquid, Gas or Steam GAS 1
Conditions Minimum Flow - o
60F & 4T3 PSIA ormal Flow 210,000
Barometric Ffressure Maximum Flow 309,00 0
3t Location Units of Flow - SCFA |
nHe  Metes Range - : O— 300,000 i
8* | ., | *Size & Type ~ W.N., 5.0., Scrd., Van Stone "’ b Vet freck
« | & | *Rating & Facin # i
ool 2 g L Goo¥ Avs/ A {
«h7+| <5 | Material - Fiange & R.T.J, Ring or Gasket(!) . B, & Syl 2\
’ * | Taps—Tye, Size & Oiientation (R2.3 Std " NPT —
Type of Plate (R2.3 Std ) ) ComeEnras e
Plate Material & Thickness 26 SS§ i
w Pipe 1D (D), In. b.otbyx a
< | Orifice 1D (d), In. 3. 99784 2
& @D Ratio(8) : - Le5785 ) &
6+ | | Meter Range ~ Inches Water Dry T 100 W.C .
& [ Type of Meter oey NP
Drain or Vent Hole Noa £
Chart or Scafe Range
Chart Factor 1.
Catculation Sheet No. SIMPLEX FOLPENE
Iy P OrifFres  Fiare o MOLEL 500 A
o [ ORIFIE AATE SENL V1T M5, 3/658] LN
= 2
&= 1 All orifice handies to be stamped on upstream
side with “inlet”, bore dia, nom pipe 1D, flange
rating, instrument number and plate material
2 | | Manufacturer Dapi e
- s* é *Catalog Number B 705-HS i
{ 2 | Purchase Order Number |
) Price ' |
| 350D for Pugek | DL i) O |
> A Levises/loncieren N C reen| A ?
=) AN | PEvisED Jcorescred be. 19-598] £\ *
A A Lwr te  pe Lepd A 5

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




FE=22 E0U40 P <
HIGH VULUME LOW PRESSURE PROODUCT GAS . ) 9/5/1#

PIPLy ORIFICEs aND METER DATA

ACTUAL PIPE DIAMETER 6.06500 INCHES :
URAIN OK VENT DIAmMETER 00 INCHES
TYPE OF ORIFICE TAFS FLANGE :
IN. h20 INCHES i
i
50,000 Je75072 4.55311 ;
100,000 Ve 63785 3.98984 !
: 150000“ De60362 3066095 H
; 200,000 056711 3.43950 !
: i
: 250,000 0.53979 3.27384 g
30U. 00U 0.51820 3.14291 :
3 350,000 0.50050 3.03%52 '
3 4UUL00U 0.48559 2¢94510 :
1 UPSTREAM CUONDITIONS
1 . B
% ] FLUID NAME HV=LP PR GAS
5, FLULID CUNDITION 6asS
MAXIMUM FLUW _ _ : 299999, 938 SCFH
RATIO UF NURMAL TO MaxImum FLOW 0.70000
WNORMAL FLOw . 209999 ,938 SCFH
FLOWING TEMPERATURE T50,0 VEG F
FLOWING PRESSURE 139,700 PSIa
vISCOSITY 0.01000 CP -
DENSITY al FLOWING CONDITIONS 0.27200 LB/FT3
DENSIIY al o0 £ AND 1 alt - Ve06T00U LE/FT3
HEAY CaPACITY RATIUs CP/CV 1.30000
PIPE REYNOULDUS NOe. AT NORMAL FLOW 146615440

& COMPUTED BY PRUGRAMs TALLE CONTROL CODE =1







PLANT

SPEC NO.

¢ * Y DIVISION -
‘Monsanto ety - "L
SPEC|FlCAT'°"S AUTH NO. DEPT | AREA - SKEETYT REV
LOCATION 2 8% %, ¢ ‘ . 2. o)
Instrument No. 7= 24_ 7 7 Z f 7720 :
Service ﬁbﬂ'ucf Gas | fBoduc? G5 [frodne 7 GLS
Equipment No. or Line No. & Size Q, p- o pP-/ C 2=/
Process Material . ~
TXYPE ra/f 72/ 7c/Z
| PAMNGE O—/000%E" ) 0 —1000°F | 0= 1000°F]
INPUT SiGNAL /e TVPEK | 7/c 7vPe K| T/e TYPEE
DUTPOT ShGmAaL L20 MADC | £-20MADCY "4d-30 Maex
| OurrPul _To |\ 724 77-25 7I-2 L
INPOT- 09T PUT TSoLATION JES Ves | YES
| PowEr Sopery LIEVILORENISY, 66 HB | 11sY 60 #2
Elec A\KEJ\ CLasy GEN PeRP__ | GEMN_PURP Ginv Puge
THPE MawaiTing RACK RACIK Rack
THERMDCOVPLE ELEMEWT
Is5pa TYpPE K : K
| WIRE MATERIAL & Giavae |EArAlme/IChr -Alumel] (hr-Alsmed
| ElemenT LENGTH g 97 R
Tuounarep TYPE C'ega,/mjg; Cefam;;. Ceeam: c
_S::LA B MATERAL 1 F/c 2/6 /6 SS
| _GRo gim_% 'L _YES Yes Yeg
CoOMuSETIo N HEAD |
CovER TYPE SCREWED | ScepwEd ScrEwe p
Tacrmoco woL€ Eun TngeapSat] Y2 VAT LUNPT LAY NPT
Conmor Enun Trrear Sze | Y27MPT | 1" NPT | A" NPT
GRQJN’) L_nqu.L;lDN - YES \IES Y'ES .
ﬂ:tzmw; [ o
T MATERIAL 3/655 376 SS 376 S35
B C—Ounbb'nou SLZE. ?AT;NL: j/i'(/,ler ,Vz” Nf)r }/L Y NP T
__%oui, ConamBerion MATERIA Z/655 3/6 SS 316 S5
56ESS (o, X'LC-&HTIMm 3/////_‘./;7— %"N PT %“NPT
LewGtr Yy g Y2 Tt T7L-"
EKTENSID& LY o x ]
AccessDRIES L
| TYPE AC-14) RET FujLR No No Mo
£ | Manutacture L/ SHER FISHEL | FispiRr
< | Catdog No. LS/ LS /it LS/
£ P.0. No.. :
& | Price
wl A 2y
-3 WA A
ZLA Y
[ & é

c -S - gg-&."?g“r




ELECTROMIC .

I N RNV

[ fimnma pie wOMPAMY PLANT sFEC e, 3
HIUEETHIRY " TRANSDUCER ] 1 Yo i
AU TH NO. . DEPT AREA « SHEET -!f*t- ¢
LOCATION SPECIFICATIONS _____or-'____;i’__
Instrument Ho. TT- 0 TT-3) i _7_ 7..“""“’""'3 z
Service PROCESS 2/R PROCESS AR} FRoOD. CAS
HP/LY LP/HY . -
Equipment K. or Line No. & Size . J
T Process Material AR AIR GAs 3}
Blind, Incicaling, Transaitting BLIND /AT R RLIND/XMTR | BLind/Xumret
| Frinclion — Switch, EMF/I, Res:/[, ele EMF/‘I G EME/T (TC.) Em ;/JT('_ 6_23
Jounting = Fiush,Surface, Yoxe "RACK.  MTD" /?/96:’( MMJ A nek Mro &
0o Size X Type i
2 Span & Unils i
mgebimits ThOU otion | YES YES YES i
Up or Down Scale on Eiectrical Failure WP [cooi) | uP DOWN UP_ (BOWD § P @‘
Up or Dovin Scale on Burnout Failure up up DOWN P Koo UP BTy
oy | O] T/ TYPE T T/e TYRE T T/ TyPs T |
Input *Span & Units O —500°F O-S00°F | 0-500%F |
. From TE-ZO0 TE-2) TE 38 |
=1 Instument | Range 8 Units HY-20MATC Y-20MADL]  #-Aoermpuc;
S Ouput To TT- 20 T xT-3f Tr-32 |}
Power Supply — Electrical 115 Yy 60N MEV LOHZ | 115V, o
Efectrical Area Classification GEN PUiP GEN PIRPI  GEn Reve |
Tyoe CTCY [ RESIST | TC | RESIST{L 1C D | RESIST  (FCD | RESIS)
*Wire Material & Gauge TRoN-LonsTonN ITRON-COMNTTAM /row - Congrmes
:% Length Qv o qr g
?3] Insutator Type CERRMIL CERAMIC. CErgAm G
@LSA Type J- GROYNDE T T-GROUNDED | I~ G eouwres
*Resistance Element Material —_— S -
Resist. Buth Dia. and Laterial == - - .
Vel| Material 2SS il SS 3/L S5 !
8 _ | Sonstruction PIPE COURLGQ P\?E7 COUPLG | PPz Cpee |
. é § Size & Rating YL NPT %/L/'- NPT - NPT
ol e Material 216551 | 2U655] 2ess |
= [ Length Below Thread or Flange °U” " N 14"
Female Thread Size : Vg neT P = NPT A -1 NPT }
Lagging Exiension *T" NONE NONE Mo ”5______3
Stamning . :
Nipple & Union Length “A* NONE NONE. Now £ i
g Thamocsuple End = Thread Size o' jynet Vo'~ 1 NPT 42 "~ s ppT 8
2% | Conduil Ead — Thread Size Vo'l )W NPT Yo!'— I NPT Ih“-sdweor !
% [ Gound Connection YE< VYE S - ViE g b
£ | Manwfacturer /-‘/jé/[f E/_ggéx’ | FisnEr
< i Catddog No, 2521/ YRy 74 £S11f
&{P.0. Ho. f
2 Puce {
wl 2N | ,
ZLA A i
24 N I
=LA N | i




Per 7*
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B ES 107 (10/66)

. DIVISION PLANT *SPEC NO.
Monsa nto ) PRESSURE GAUGE AUTH NO DEPT OR AREA ISS HEﬁ? RE
comraNny SPECIFICATIONS ' v
LOCATION, _Los
GENERAL NOTES:
A EYE] PI-10
Pl )2 ‘
g
=
o
=
o
=
=
o
;
=
*Span & Units & .._/607%,7 O -500PSIG

. | Jyee Eruvndon BouRoor

= | Element Material Brfowze BRONZE

5 | Socket Materid Bromre £Rom 2 E

T} Connection Size & Type Brupr V2"wPT
Connection Orientation Bo Fiowm BoTiomMm
*Dial Size 4N Y oS "

Dial Color Scheme BIK on whife BLK oo &oMITE
Case Material (Style Case) SS 3 Ss

w | Ring Type Bayyu #/ock LEYorET t K

<::: Mounting Type STem STE M
Crystal Material G /ess GRS
Micrometer Zero Adjustment e s YES
Safely Release Type Yés YES

ﬁ; Movement Material s5S, S 7TO.

92| Guaranteed Accuracy Ys S/n 72 50
Body Material N / N /

2 | Diaphragm Material N\ / N\ /

§;, Fill Liquid Cleanout Connection \/ \/

Zul”

5"’ Proc. Temp °C AMB, Temp °C /1 / \
Process Connections Size & Type / \ / \
Manufacturer's Ty, - & Model N / N
Accessories & Special Features

e

s

<X

=

[¥3}

=
Manufacturer Ashevo £+ ASHCROF T

= | *Catalog No. /13208 /12208

£1P.0. No.

2 Quantity Required
Price

wi A\ A\

SIA A\

A AN £

o A A




G
3b
114

. M PLANT SPEC NO.
onsanto INSTRUMENT s 47
: SPECIFICATIONS AUZHENCH oEPT f“* SMEET  JREV
LocATION PRESSURE SWITCH ) ! o @
Instrument No. S5— /53 _/Q\, ~ =
Service L c?fj‘jr;a sl
Equipment No. or Line No, & Size /77 4
Process Material Dry Tonsic Hrr
GENERAL: i
oper. Temperature ”mlx( wt
Temp, Limits O = [SP°F
Pressure Rating /50 Ppss g
Housing Material 2
Diaphragm Material Buwna-N
calibration Spring Stee/
Mounting Base~
Low Pressure Conn. rupr
High Pressure Ceonn. —
Electrical Conn. e
SWITCH:
Type SPH7T
| _Micro Switch No. Bz- R
Contact Arrangement
Rating Volts—-Amps FEo ¥—1<H
Operating Range f0—-/&0 pssg
pead Band @ Min. Set Pt. /,fp;,'?'
bead Band @ Max, Set Pt, f/’szlf ’
Set Point
On Meas, Inc, Switch opLew s
Elec. Area Class. NEma T
conduit Conn. STIWPT
ACCESSORIES:
Environmental Switch (MIL)
Explosion-Proof Housing
2 | Manufacturer Statre~0 " ~Fiwg
& #
< | Catdlog No, b MN-K 5
S 1P.0. Na.
& | Price
wl B |CcrBEp PS-17 7o 15/ § rocléze | A
I\ Loive Neo, DEC |5-1378) [
2L 2
& & é




Per 7*

3.

6#

£

(™

ES 107 (10/66)

: - DIVISION PLANT - ®SPEC NO.
Monsa nto ) PRESSURE GAUGE AUTH NO DEPT OR AREA ls‘s HEg? REV
compANY SPECIFICATIONS : o
LOCATION, .l_OF
GENERAE NOTES:
1 AZ=/3 PI-10
P Jé '
g
=
E
uw
=
=
o
"-,’—
=
*Span & Units O —/60p2,4 O -SCOPSIG
7 7
. [ pe Eruvndown BovRpDoON
Z | Element Material Bitewze BRONZE
25 | Socket Materia Bromae lervom 2 €
Wl Connection Size & Type Yiltaup V2" RPT
Connection Orientation Bo ¥ Lo T7omMm
*Dial Size 4% " o 72"
Dial Color Scheme BIX own whife BLK on siMITE
Case Material (Style Case) =SS 3 Y
o Ring Type B‘l’y/)ﬂc Flck REYonET teck
< | Mounting Type STEmMm STE M
Crystal Material Gless GRS
Micrometer Zeto Adjustment e s - YES
Safety Release Type Yés YES
ut] Movement Materid sSS, S 7.
9% | Guaranteed Accuracy Yo /o 72 5o
Body Material \ / N
2 | Diaphragm Material N\, / ~N.
23/ Fill Liquid Cleanout Connection N/ N
W
z" | Proc, Temp °C AMB, Temp °C /] AR
Process Connections Size & Type / \ / \
Manufacturer's Ty, & Model pd N / N\
Accessories & Special Features
e
54
<
=
[y
Q<
Manufacturer Asphevs £+ ASHCROF T
- | *Catalog No. /320 R /13208
£1P.0. No.
& Quantity Required
Price
A 2
SILA £\
=LA A
o & A




Per T*

M - . DIVISION PLANT *SPEC NO.
. onsa nto : PRESSURE GAUGE AUTH NO DEPT OR AREA ls‘s Eﬁ?
comMranNy SPECIFICATIONS ‘ " A
LOCATION, __LOF
GENERAE NOTES:
* A3 PI-0
FPZ-/4 ‘
g
=
E
W
=
=
o
5
=
*Span & Units 0 ——/éalp:,/lq O -SCOFsiG
L L Te Erundan BouRrpon
Z | Element Material Browze RRonNZE
§ Socket Material Byowne fromM 2 E
@ | Connection Size & Type naoer Y2"weT
Connection Orientation Bo $iove Lo T7om
*Dial Size 45 Sr2”
Dial Colos Scheme BIK on whif® BLK on wiMlITE
| Case Material {Style Case) =X : sS
s | Ring Type Ba o, f/xk FiyortET ¢k
2 | Mounting Type S7rem STE M
Crystal Material G/ess GLMES
Micrometer Zero Adjustment e S YES
Safety Release Type Yeés YES
wt:| Movement Material Ss, sS7TO.
9% | Guaranteed Accuracy Yo /s 72 5,
Body Material N / N /7
v ;‘_’ Diaphragm Material \ / \ /
2</Fill Liquid Cleanout Connection N/ N/
win
z | Proc. Temp °C AMB. Temp °C /] /1.
Process Connections Size & Type / \ / \
Manufacturer's Ty, & Model / N / N
Accessories & Special Features
e
oz
<t
=
d
o<
Manufacturer Ashevs £t RISKHCROF T
o | *Catalog No. /3208 /12208
21/ P.o.No.
2 Quantity Required
Price
wi A\ A
SLA N
e AN FAY
o él é

N ES 107 110766




- Y:] o Pu & ) DIVISiON PLANT *SPEC WO,
-Monsanto g i
€COMPANTY THER}XOWELL AUTH BO. OEPT OR AREA . SNIE'!' REV|
wocavion____ SPECIFICATIONS 9174 o
GENERAL NOTES: TI-13 TIL-3235
i ol
g
4
[ry)
2
&5
=
Tye Bi-METAY QAS
Span & Unts 50-550°F 200 =1000
Didl Size - Color 5 gy cawh ] & 7z " Reswnip| i
&1 Case Material 21658 3/65S
L] Actuation Ri- METR L GaS
3~ | 8 Camection Size & Type Yo' b7 Y2 P T
O w | Stem Material 2 /&6 SS 376 55
#={ Stem Position RE R KEAR
Stem Length 7 5]
ORIENT ATIOM ENERY BMALE EvERy #PvaLE
Well Matesial Q. STEEL £, STEEL
p Construction SCREWED S rpENED
Cor’n:z:;;n Size & Rating g 4
] Matesidl C,STEEL O, S TEEL,
And ¢ » | =] Length Below Thread of Flange *U” Sy ‘/:/2 o
&{ Femae Thread Size 3y’ 4 A
~ | Lagaing Extension °T" o ”
Piug & Chain Req'd Twaterial YES|[C.s - ] YES|IC.S |
Stamping
THERMOWELL . . i
LALLON ERNGR, MODELI By -2uot-uy Yy W~ 3850-UYY
£
5
-4
2 Manufacturer RSHCROFT G o
8% 1| *Catalog No. SQET coe &
) g P.0. No,
81 Quantity Requircd
Price
£ w A
o R 7
B A A
o & A
@ €% 108 tto0/a0)

Bl LR

ity S e o e e

iy il

e Pt e o s
T T L e R T







Monsanto

SPECIFICATIONS

DEPT AREA

PLANT SPEC NO.
- s 52
AUTH NO. SHEET REV

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

Equipment No. of ’Tine No, & Size

V-1 AIR RELEIVER

Process Material

250 FSte A /R

Valve Size 1L X X
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 @ 0%

Capacity Regquired

Thru Valve 756 S$CFM
 orifice . I.0, Regured 0.13353. TN,
drifrce T.0. Sefegks X 0.{96 53, IN.

MATERIALS OF CONSTRUCTION

Body

Trim

Seat Inserts

Weatherhood

Type Ioper Valve

Connections

INLET

1" Bol# RF FLG

oUTLET

a7 jscg RE FLG

RFMARKS

%
|

Manufacturer

Farris

Catdog No.

ReEAL

P.0. No.

Price

2\

REV. DATE |PURCHASING

BB

D> B>

Cs-&(n73)




|

PLANT SPEC NO.
“Monsanto s s
X 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 Lina 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. I50°F
| Norma! Operating Pressure 78 £PS2IG
 Factory Set Pressure. N3 FSIG
Factory Set Vacuum )
 Capacity of Valve 178 SCtFM. @ {0 %o
| Capacity Required :
Thru Valve AR SCFM
| SEAT DrAM. e
MATERIALS OF CONSTRUCTION
Body _ BRoNZE
Trim BRAaSS
Seat _Inserts
Weatherhood o CAST |RoON
Type Inner Valve FLAT Di8C
__SPRING CARBON STEE)

Connections

TuLET Yo" MPL_MALE
ouTLET 3/4" NPT FEMALE
REMARKS
g Manufacturer FARRLIS
= { Caldog Nc. 18715
21P.0. No.
& [Prce T
wl N jepao MdELNO, R&C -7 T] /A
SO £
LA £
(=1A ] N

€5- 6 (73] _




. DIVISION PLANT SPEC NO.
Konsanto INSTRUMENT : . - s 91
COMP AN Y» SPEC'FICAT,ONS AUTH NO. DEPT OR ARCA SHEET REV
.__;L_._O_Ef.HON . JL __l__OF —
Instiument No. PAL-10 PAH,L'I 7
Service : o_o
Euipment No. or Line No. & Size
Process Materid
LOCATION .
CASE NO. ua-101 UA-I1O}
POTITION / &
CARD s PEC.
[LYPE,CONTACT ANALOG, DEV 'ANALOG ANPLOG
PUT _FORM, :
CONTRACT
LARM ON OPEN QLOSED
AN ALOG »
SET _PT _AO.L 4.0 YV DC 3.0 VDC
ALARM ON RISING E ALLING FRiLsme EALLING
SET PT:NO,Z.: )
LARM ON RISING EALLING
DEV/ATION.
SET_PT(VOLTAGE TIEF) :
ANRAME PLATE .
COLOR WHITE | | WHITE | ;
LINE | — Lo . ——_ Hrlo Fressvas_ ]
ILINE 2 PARESSURE ‘FRooucT GAs |
ILINE 3 ,_z%_i%k 17 Twcineennl
LINE 4 /CADE i
OPTIONS _ ~+§
IFIRST OUT SEQUENCE | Y&s | . Yes |
{DISC RETE OVTPVTLZESTINNEIT]. [ — S ’
e L
0 |
4 e __f_ —
™ - g ;
t 1
B e 1 B !
A i ] i
: — NS S
! j
1 : ! '
€ | Manutacturer FrsHES | LR sHER | '
_‘:’_:: rL'atdog No. yeg 4— ﬁ 2}— }
g1P.0. No. i :
& Price ~._¥ ~ . !
wl /A Al |
ELA T o YATT ;
ZLA o Al '
2[4 ar ) -




P

ilonsanto
e O P ANY

LOCATION

INSTRUMENT
SPECIFICATIONS

SPEC NO.

OIVISION PLANT
s 9

AUTH NO. DEPT Oft AREA SHEET " -
- —.OF

Instrument No. PAL =~/F ' FAHL-Z2O07 i}
Seivice )
Equipment No. or Line No. & Size
Piocess Matesid
[OCATION <
fepsE no. VA =10/ tJA-101
-[POTITION [P Z-
CARD s P£EC. '
7YPS CONTACT ANALOG, DEV | Cowracl AN AL oG
NPUT FORM :
CONTRCT
ALARIM ON OFENIQLD$ED CFrPEN .
AR ALOG g o
SET PT ANO.L LEVDCE
TALARM oA RISING, EARLLING . Li1SIne
SET _PT NG2Z : L. 2 VDC
LARM ON RISING FALLING FALe/We
DEVIATION
SET_PT(VOLTAGE DIFF)
ANAME PLATE I
COLOR WHITE A HITE
LINE § - LO . |- Hilo Frow
LINE 2 : FRESSURE HPZY Froceds
JLINE 3 INSTRVMEM AR 7o
LINE Y AlR Tneiw ERAToA
OPTIONS.
[FIRST OUT SEQUENCE | Yes Yes
[DISCRETE OUTPUTLTEST INMBI ’
] - T’ h
|
£ | Marufacturer Fisps® Fi1SAEL
< | Catalog Mo T 4 A 4
§ P.0. No.
o | Price
it _.@_ JON
=0A _ A I‘T’
x?:n __Zz\ L5 I —
o A g | BE -



i PR} 4 DIVISION PLANT SPEC NO.
tionsanto , INSTRUMENT ! s g
C O MPANY SPECIFICATION AUTH NO.V DEPT O ARCA SMELT 3 -
LOCATION ) ) g 4‘ i ._.._.or
Instrament 1. o . FaHL -2/ |~ TAL ~ 24 -
Sewvice i 0 )
: E(.vip_mcn! Mo. of Line No. & Size
?-n_' Process Materiad : : N
: LOCATION - : . : i
. leAsE NO. - VA=/)0 1 UR-=101 N
' JPokiTION & . Fi '
= CARD s pP&l.. .
7YPS CONTACT ANALOG, DEV | AVALO G ANALOG
NPOT_ FORM . _ g
CONTRET :
ALARIM ON OFEN GLOSET .
A ALOG ’ .
SET_PT HO.| 4.8 yvbe 2.8 VsC
JALARIA oA RISING EARLLING. Ris/#a Favtin o
SET _PT_ND.Z. 2.2vD¢ ‘ :
LARM On RISING FALLING | faccive
DEVIATION
SET _PT(VOLTAGE DIFF)
] NAAE PLATE ‘ ]
CoOLOR WHITE ' WH;TE
LINE | : - Hi-lo Frow | -
. LINE 2 . LP/H Frocess Lo Tfmp
JLINE 3 lAir 7o ' WELL No. |
A T OLINE Y L e 'nERATES Tl » »
| OPTIONS : . -
. |ELRST OUT S ﬁg_ucviaj___yis_m__,._______*, JES
 [DISCRETE QUTRVT/ZESTINMEN]. - - '
; o
{
g tManutacturer Eisprze - F 1 SAE A2
< { Catalog Ho. A- 4 oL
- :L:’ P.D. NO. . °
& Price ) :
w | A\ : RN
SN T4
LA AT




CILINE

CLINE 3 IWEiL Ve 2 WELL Mo 3

&

UIVISION PLANT SPIC KO,

iAonsanio . INSTRUMENT | - 15 91
COMPANTY ' SPECIFICATION AUTH NO. DERY O ARCA v SHEEY Rt
LOCATION . . . __._,_OFv -1
Instrument Na. . ] T AZ—-—Z g | 0 TTAL2 Z T T T
Sewice )
Ecuipment No. or Line No. & Size
Process Materid
- LOCATION : o '
CleAsE NO, UA-/2 ' Y R-rol
POLITION /9O - . s/
. CARD s pPeC..
yPs CoNTACT ANBLOG, DEV | ANMALOG ANAL OG
NPUWT _FORMA . , .
CONTRET
ALARM ON OPEN CLOSET .
AnALOG : 2
SET _PT HNO.| ol BYDC ‘ | 8¥OC )
ALARM on) RISING E ARLLING FacLine Fnes b

QET _PTNO.2.
LARM On RISING EALLING
DEVIATION
SET_PT(VOLTAGE ToIFEF)
ANeBAE L AT

N

COLOR : : WH ITE NWrITE

LinE Z < Lo 7TEMP 2o TEmp

LINE Y :

CPTIONS :

FIRST OUT SEQUERCE | Yres | Xes

DISCRETE QWTPUT/IEST ITMEIT]. ! .
- - .

{

bt

[4Y T 9

T
Manufacturer : EiskzER . E 1 SHERL
Calatop Ho. 5 - L —4
P.0. No. )
Price

REV. DATE [PURCHASING




TYVTSTUR

PTART

5 '._ SFIC O,
FOnsSaito INSTRUMENT - s
C O MPANY SPECIEICATIONS DERY OH ARCA SHEET  Jh:
LOCATION B — ___07
[ instrument No. 7:4_[;:-_-32. | AAH -] A AH "Z.
Sewvice ,
E(;J:'pfuent No. o Line No. & Size
Process Matérial _
L LOCATION .
lease Noo VA-7101 VA-101 [ [JA-10/
SITION :
CARD s r&EC.. .
7YPE CONTACT A NALOG,DEV.__|_Alglos Lon/TACT ConNTRCT
TNEPUT FORMA )
CONTRET
ALARIM ON QPEN, CLOSED opEN CrEY
Apn RLOG o
§E PT HNO.}
TALARM ON) P\_ir_ij EALLUING. . )
SET _PT_ND,2
B L AR M ON RISING FALLING |
o DEVIATION
SET._PT(VOLTAGE TIFF)
NAMAE PLATE :
CoLOR | WU ITE A 00 A CO
LINE | o Lo~TEMP 77 s
LINE 2 : opecTGAS BLo ¢ FIELD
ALINE 3 7o Jnc neearde . '
LINE T
O PTIONS
FIRST OUT SEQUENCE | yE&s | YES YES
DI SC.RETE . OVTPUTAZEST LHHBHT] . S
— ' |
1
— = g — i
{
2 !.’sm',u(actm-cr- Fispze ) :
< | Catadog No. Bl J & T 4
2  P.0. No.
& {Price )
s Al B}
=k AT _
o A .
= LA 1_ .






