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Warranty

General Monitors warrants the Model S2/6 to
be free from defects in workmanship or mate-
rial under normal use and service within two
(2) years from the date of shipment. General
Monitors will repair or replace without charge
any such defective equipment to be found de-
fective during the warranty period. Full deter-
mination of the nature of, and responsibility
for, defective or damaged equipment will be
made by General Monitors’ personnel. De-
fective or damaged equipment must be
shipped prepaid to General Monitors’ plant or
representative from which shipment was
made. In all cases this warranty is limited to
the cost of the equipment supplied by General
Monitors. The customer will assume all li-
ability for the misuse of this equipment by its
employees or other personnel.

WARNING

HYDROGEN SULFIDE GAS IS AN EX-
TREMELY TOXIC GAS, AND EXPOSURE
MAY RESULT IN A LOSS OF CON-
SCIOUSNESS OR DEATH.

Clo7-94

All warranties are contingent upon proper use
in the application for which the product was
intended and do not cover products which
have been modified or repaired without Gen-
eral Monitors’ approval or which have been
subjected to neglect, accident, improper in-
stallation or application, or on which the origi-
nal identification marks have been removed or
altered. Except for the express warranty
stated above, General Monitors disclaims all
waitanties with regard to the products sold,
including all implied warranties of merchant-
ability and fitness and the express warrantics
stated herein are in licu of all obligations or Ii-
abilities on the part of General Monitors for
damages including, but not limited to, conse-
quential damages arising out of/or in connec-
tion with the use or performance of the
product,

CAUTION

THE MODEL S216 HYDROGEN SULFIDE
GAS ENHANCED SMART SENSOR AS-
SEMBLY CONTAINS COMPONENTS
WHICH CAN BE DAMAGED BY STATIC
ELECTRICITY. SPECIAL CARE MUST BE
TAKEN WHEN WIRING THE SYSTEM TO
ENSURE THAT ONLY THE CONNECTION
POINTS ARE TOUCHED.
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06 February, 1995
To All Model $106/S216 Users:

- The Model 5106 (revision E/07-94) and the Model S216 (revision C/07-94) Instruction Manuals
do not adequately reflect the current revision of these units. These manuals are in the process of

being updated, and in order to continue servicing you on these products, please make note of the
following changes:

The fault relay option is not available on the Models S106 & $216. The table below
lists the pages where the Instruction Manual indicates a fault or a malfunction relay.

Model S106 Model S216
Introduction, Page 1 Introduction, Page 1
Installation, Page 10 - Installation, Page 10
Operation, Page 15 : Operation, Page 18
Appendix, Page 34 Appendix, Page 33
Configuration Code - Configuration Code
S$106-335-XXX-20X §216-335-XXX-X0X

is not valid is not valid

If you have any questions, please contact your General Monitors' Sales Representative or the
factory direct. Thank you.

Respectfuily,

Yy mALYS

Charles Simek
Technical Writer
General Monitors, Inc.

Galway, Ireland « Houston, Texas = Macclesfield, U.K. « Netherlands « Singapore
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1.0 Introduction

1.1 General Description

The Model S216 is an Enhanced Smart Sensor
assembly that can be used for detecting Hy-
drogen Sulfide gas. The microprocessor-
based electronics are contained within an
explosion-proof housing and can process in-
formation at the sensor site. A digital display
provides gas concenftration levels and fault
codes that can be viewed through a window in
the cover. Relay contacts and an analog signal
(4-20mA) provide remote and/or discrete indi-
cations of the sensor’s operation. The Model
S216 Enhanced Smart Sensor Assembly is
rated explosion proof for use in Class I, Divi-
sion 1, Group B, C, and D hazardous areas.

1.2 Features and Benefits

Microprocessor-Based Electronics: monitors
eight individual fault conditions, processes in-
put signals from the sensor and provides out-
puts in the form of display code, relay contact
activation, and an analog signal.

One Person, Single Point Calibration: initi-
ate the calibration sequence with a magnet, ap-
ply the gas, and wait for the display to indicate
that the unit has completed the calibration. No
tools or adjustments are required.

2 Digit Display: indicates gas concentrations,
fault codes, calibration cues, and is used for
selecting relay options.

4 to 20 mA OQOutput: transmits fault, over
range, calibration, and gas concentration levels
to a remote display, computer or other readout
device.

Relay Contacts (SPDT): provides a discrete
connection for an Alarm or a Fault indication
to activate hazard prevention or safety control
devices (such as fans, vacuum pumps, ventila-
tion equipment, etc.).

1.3 Applications

This is a partial listing of applications.

Refineries

Drilling Platforms and Rigs

(gas and Qil Production Platforms
Mud-Logging Operations
Desulfurization Facilities

Heavy Water Nuclear Facilities
Wastewater Treatment Plants
Chemical and Petrochemical Plants
Well Head Sites

01l Recovery/Reinjection

C/07-94
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2.0 Sensor Assembly

2.1 Sensor Signal Processing

General Monitors uses a proprietary Metal
Oxide Semiconductor (MOS) film on the sen-
sor for detecting hydrogen sulfide (H.S) gas.
The MOS film is deposited onto a substrate
between two electrodes (figure 1), With no
gas present, the measured resistance between
these two electrodes is very high (in the
mega-ohms). As H:S adsorbs onto the film,
the resistance between the two electrodes de-
creases (to kilo-ohms). This decrease in resis-
tance is logarithmically proportional to the
concentration of HaS that 1s present.

Substrate —

Heater —

Thermistor ‘/

Electrodes J’
figure 1

The change in resistance is converted to a
change in voltage and amplified by the input
circuit (figure 2). This amplified signal is fed
to an Analog to Digital (A/D) Converter, con-
verted to a digital signal and sent to the micro-
processor to be processed. The process of
H:S adsorbing onto the MOS film is most ef-
fective at an clevated temperature, On the
outer edge of the substrate is a heater ring.
The temperature of this heater ring is meas-
ured with a thermistor and kept constant by
a circuit located inside the body of the sensor.
As H:S adsorbs onto the film, electrons move
more freely from one electrode to the other
(figure 3).

Sensor

A/D CONVERTER

MICROPROCESSOR

figure 2

This is represented as a decrease in resistance.
The process of H.S adsorbing onto the MOS
film is completely reversible. As the concen-
tration of HzS decreases (HzS desorbs), the re-
sistance between the electrodes will increase.

figure 3

2.2 Power Supply

The Model S216 operates from a +24VDC
(nominal) input. This unregulated source is
fed to a converter board that produces regu-
lated voltages (see figure 4). These voltages
are the source for operating all of the circuitry
on the control and the display boards, and
supplying the sensor with power.

CH7-94
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Sensor Assembly
Power Supply (continued)

Terminal connections inside of the housing
have been provided for accepting the input
power.

+5 VDC

Switching
+24 VDL O—=y Mode

Converter

+12 VDC

e 412 VDC
Regulator

+24 VDL O0—=

figure 4

2.3 Control Electronics

The control electronics are centered around an
eight bit microprocessor (figure 5). The Sen-
sor Signal, the CAL Switch, the Non-Volatile
Memory (NOVRAM), and certain Fault con-
ditions are monitored as inputs. By process-
ing these inputs, the following outputs are
generated:  4-20mA Output Signal, Relay
Contact States, Digital Display Indications,
and Calibration Values (NOVRAM).

As the microprocessor (MPU) receives and
processes the inputs, it determines what value
is output to the display, the 4-20mA current
generator, and the state of the relay contacts.
When the CAL Switch is activated, the MPU
allows the user to choose between the Calibra-
tion, Test Gas, or the Alarm Set Point and Re-
lay Option Selection Modes. While the unit is
in the Test Gas Mode, the MPU will fix the 4-
20mA output signal to 1.5mA. The optional
OmA output signal is for the calibration mode
only.

Calibration Mode: When the unit is placed
in this mode, the MPU will ook at the signal
from the sensor and determine when to accept
the calibration value.  This value is stored in

C/07-94

the NOVRAM and is used in adjusting with
the digital potentiometers associated with the
Input Amplifier. During calibration the mi-
croprocessor will output a 1.5mA analog sig-
nal (OmA is optional).

Test Gas Mode: In this mode, the MPU will
output the gas concentration to the display.
When the gas conceniration drops below 5%
of full scale, the unit will return to normal op-
eration. The purpose of this mode is to check
the response of the unit to a known level of
gas and determine if calibration 1s necessary,
while the output current remains at 1.5mA.

o
Sensor —I“PB—

!

A/D CONVERTER

Swileh

! Y

- MICROPROCESSOR

!
D/A CONVERTER

| 1 r 1

NOVRAM 0—-20mA | | DISPLAY RELAY

figure 5
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Sensor Assembly

Control Electronics (continued)

Alarm Relay Options Selection Mode: This
mode 1s offered only if the Model S216 was
ordered with an Alarm relay, not a Fault relay.
The two Relay Options that are available are
Energized/De-Energized and Latching/Non-
Latching. The Alarm Set Point is the next se-
lection to make. The Alarm Set Point can be
selected in increments of 5 parts per million
for 0 to 100ppm and 0 to 50ppm ranged sen-
sors and in increments of 1 part per million
for 0 to 20ppm ranged sensors. Once the
Alarm Set Point and Relay Options have been
selected, the unit will revert to the calibration
sequence, and must be calibrated.

Cl67-94
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3.0 Installation
3.1 Receipt of Equipment

All equipment shipped by General Monitors is
prepackaged in shock absorbing containers
which provides considerable protection
against physical damage. The contents should
be carefully removed and checked against the
packing slip. If any damage has occurred or if
there is any discrepancy in the order, notify
General Monitors as soon as possible. All
subsequent correspondence with General
Monitors must specify the equipment part and
serial numbers.

Each Model S216 1s completely checked by
the factory. However, a complete check-out is
necessary upon initial installation and start up
to ensure system integrity.

3.2 Sensor Location Considerations

There are no standard rules for sensor place-
ment since the optimum sensor location is dif-
ferent for each application. The customer
must evaluate conditions at the facility to
make this determination.  Generally, the
Model S216 Smart Sensor should be easily
accessible for calibration checks. The sensor
assembly should be mounted pointing down
to prevent water build-up on the sensor head.
The sensor assembly should not be placed
where it may be coated by contaminating sub-
stances. Although the Model S216 is RFI re-
sistant, it should not be mounted in close
proximity to radio transmitters or similar
equipment. Other considerations when plac-
ing sensors should include:

® ] ocate the Model S216 where prevailing
air currents contain the maximum
concentration of gas.

® |_ocate the Model S216 near possible
sources of gas leaks.

® Observe the Model S216’s temperature
specification and locate the unit away
from concentrated sources of heat.

® Sensor Assemblies should be mounted in
an area that 1s as free from wind, dust,
water, shock, and vibration as possible.
See Appendix, section 5.2.4 for the
environmental specifications of the unit.

Sensors may be adversely affected by pro-
longed exposure to certain materials. Loss of
sensitivity or corrosion may be gradual if such
materials are present in low concentrations, or
it may be rapid at high concentrations. The
more important materials adversely affecting
SEnsors are: .
® Silicones (often contained in greases and
aerosols). Silicones do not chemically
attack the sensor, they coat it and reduce
or inhibit its response to HzS gas.

® Halides . . . compounds containing
flourine, chlorine, brommine, or iodine.

® Caustic and acidic liquids and vapors.

The presence of poisons and contaminants in
an area does not necessarily preclude the use
of a Model S216 Enhanced Smart Sensor. The
feasibility of using a sensor in such areas must
be determined by an analysis of the specific
factors in each application and General Moni-
tors should be consulted before attempting
any such installation.

C/07-94
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Installation

Sensor Location Considerations (continued)

Sensors used in these areas usually require
more frequent calibration checks than normal,
and typically have a shorter life. In many
such. applications the normal two year war-
ranty would not apply.

CAUTION: General Monitors discourages
the painting of sensor assemblies,If the sen-
sor head is painted over, the gas will not be
able to diffuse into the sensor. If the assem-

bly cover is_painted over, the digital display

cannot be read,

3.3 Installation Instructions

The overall and mounting dimensions for the
Model S216 (figure 6 & 27) should be used
when making installation determinations. A
complete list of the mechanical specifications
- can be found in secfion 5.2.2.

To prevent possible corrosion due to moisture
or condensation, it is recommended that the
conduit connected to the Model S216 housing,
be sealed or contain a drain loop (figure 7).

5.34

6.3

5.82

[ 3.07
l— .34 /i\
/-G

BWART SENSON SYATEM, M 4 Qrs™

i QEMERAL MOMTOAS
remar -

OPART kD, B2I01-1 == <3376 O N

e
l A o

g

—1

al 1
—

[o)\

SMARF BENSDA SYSTEM, K. B QLS
OPART KO. 32#01-1 o0 3318 C
g QENERAL WOMTORS
L FORLIT,  Cridotman

(@

TE

Each conduit run from a hazardous location to
a non-hazardous location should be sealed so
that gases, vapors, and/or flames can not pass
beyond the seal. The purpose of seals in a
Class 1 hazardous location is to prevent the
passage of gases, vapors, or flames from one
electrical installation to another through the
conduit system. It is not necessary to seal the
Model 5216 housing to maintain its explosion
proof integrity, however, conduit runs con-
taining wires attached to the Model S216°s re-
lay contacts must be sealed (see section 5.5).
Information on Class I location seals can be
found in the NEC handbook, Article 501-5.

figure 7
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Installation Instructions (continued)

NOTE: Acetic acid will cause damage to
metal components, metal hardware, ceramic

's, etc, If damage results from the use of a

sealant that outgases acefic acid (RTV sili-

cone), the warranty will be void.

Once correctly installed, the Model S216 re-
quires little or no maintenance other than peri-
odic calibration checks to ensure system
integrity. General Monitors recommends that
a schedule be established and adhered to.

NOTE: The system’s full two vear warranty

will be voided if customer personnel or third
parties damage the system during repair ai-
fempts.

Sensor heads exposed to the elements may re-
quire the accessory mounting threads to be lu-
bricated. Grease must not be used. As an
alternate, PTFE (teflon) tape may be used on
threads that do not contact the sensor hous-
Ing.

The removal of particulate matter from sensor
accessories may be done through the use of an
appropriate halogen-free solvent. Water or
ethanol are examples of suitable solvents. The
accessories should be thoroughly dried, with
compressed air if necessary, before refitting to
the sensor body.

General Monitors recommends that the com-
plete system, including all alarm ctrcuitry, be
tested at least annually. Some typical items to
check during maintenance examinations are:

® The sensor mounting, to see it is secure.

® The sensor screen, fo see it is clear of oil,
water, dust or paint which might clog it.

® The cable connections for tightness and
possible damage.

® All sensor placements are up to date with
the layout of the plant (e.g. modifications
to the plant).

® The complete system, to see it has a back
up supply for the full prescribed time.

3.4 Terminal Connections

The terminal blocks (TB) are located inside of
the housing and can by accessed by removing
the cover (figure 8). TB2 contains the four
sensor connections, White (W), Green (G),
Black (B), and Red (R). TBI contains the
connections for Power, Relay Contact, Re-
mote Functions, and Output Signal.

[SENSOR CONNECTIONS 1  TB2 |
|0NLY. I TB1 !
L B|R 6
| DO NOT APPLY +24VDC | g
L _ __ ____ _ SENSOR B |
[NOTE: RELAY CONTACT! TB1 ;
| NORMALLY ENERGIZED | 4-20 mA OUT[WHT 1!
181 pO3 op0 CALIBRATION 2|
|NORJi:.L':’0§EBE:gRG[ZED | RELAY RESET :
| 181 POS 6-NC | COM| BLK /4|
TB1 POS 7-C +24VDC | RED |5
L _TB1POS 8-NO __ |
figure 8

C/07-94
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Terminal Connections (continued)

TB1 position Function
1 4-20mA OQutput
2 Remote Calibration Switch
3 Relay Reset Switch
4 Common (Ground)
5 +24VDC Power

The function for the relay connection varies
according to the normal state of the relay. Use
the following as a guide for determining
which connection 1s the Normally Open (NO)
and the Normally Closed (NC) contact:

Normally Energized:

TB1 position Relay Contact
6 Normally Open
7 Common
8 Normally Closed

Normally De-Energized:

TB1 position Relay Contact

6 Normally Closed
7 Common
8 Normally Open

NOTE: If the Model S216 has been ordered

with a_Malfunction Relay, there is no relay

option. Use the Relay Contacts that appear
under Normally Energized

Inductive loads (bells, buzzers, relays, etc.) on
dry relay contacts must be clamped down (fig-
ures 9 and 10). Unclamped inductive loads
can generate voltage spikes in excess of 1000
volts. Spikes of this magnitude may cause
false alarms and contact damage.

C/07-94

General Purpose Rectifier Diode.
INAD0O5 or Equivalent (MNole Polarily)

)

Iy Z
DC Controt
Voltoge

s

& ,
| L
X Switehed Lood Coil
= Bell, Buzzer, Reloy.
Contoctor. Solenoid
> : Valve, etc.

[Proteclion circut Yor relay contockts when switching o DC Iocni]

figure 9

Metal Oxide Varislor Roted for 150 VRMS
Genera! Electric ¥150LA20A or Lquivolent

=3

‘ 117 vAC Coalrol
Voltoge

Oag

Valve, elc.

VA
c/<_

;

Bell, Buzzer. Relay.
Conlocler. Solenond

ISwitched Load Coil i

[Proleclnon circuil {or relay conlacts when switching an AC Iood.]

figure 10

NOTE: Contact_with_ PCB components

should be avoided to prevent damage by static
lectrici 1L wir - . |

the Terminal Blocks

It is recommended that a three wire (red,
black, white) shielded cable be used for mak-
ing power and output signal connections on
the Model $216. See Appendix, section 5.5.
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Installation

Terminal Connections (continued)

The terminal block accepts 16 AWG to 22
AWG stranded or solid wire. Each wire
should be stripped before wiring the Model
5216 Enhanced Smart Sensor.

To connect wiring to the terminal block, insert
a screw driver into the orange tab and press
down (figure 11), opening the terminal. Insert
the wire into the terminal and release the or-
ange tab, clamping the wire in the terminal.

Terminal Block Operation

figure 11

Check the connection by GENTLY tugging

the wire to ensure it is locked in. NOTE: 14

AWG wire can be used if it is carefully
1 figure 1

o
; ==

Strip Length
figure 12

A 4 to 20mA output signal is provided by the
Model S216 Hydrogen Sulfide Gas Enhanced
Smart Sensor and can be sent up to 9000 feet
(2740 meters) to a General Monitors read-
out/relay display module, industrial analog to
digital converter, computer based monitor,
PLC, DCS, etc. See the Appendix (section
5.2.3) for cable length specifications. The 4
to 20mA signal provides for control room or
other locations remote to the Model 8216 to
display indications of operation and alarm
conditions.

To connect the 4 to 20mA output signal with
another unit, connect the white wire to TB1,
position 1, labeled 4-20 mA QUT. For mak-
ing output signal connections to display de-
vices, refer to the specific manual for that
device (figure 13).

11

FROM T0
MODEL || MODEL | MODEL |MODFL |MODEL | MODEL
S216 1| D200 [ DI210 [DI220 |DI230 | TA202
R T T T T
oo mou|| M3 L OE|BT (PN
ANOC | 420k | PN G or 8| AWOG | PIN 262

4-20mA OQutput Signal Connection

figure 13

If a device other than a General Monitors
readout/relay display module is being used,
the commons, COM, of both systems must be
connected together,

C/07-94
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Terminal Connections {continued)

The Model S216 Hydrogen Sulfide Gas En-
hanced Smart Sensor operates from a nominal
supply of +24 VDC. Primary DC power must
be provided by the customer unless one of the
following General Monitors Modules is being
used with the Model S216:

® DT210 Readout/Relay Display Module
with Power Supply & Relay Module

® DT230 Readout/Relay Display Module

® TA202 Trip Amplifier Module with a
PS002

The following General Monitors Modules
provide power connections for the Model
5216, but need a customer supplied DC
source:

® DT210 Readout/Relay Display Module
without Power Supply & Relay Module

® TA202 Trip Amplifier Module without a
PS002

Since the Model S216 is designed to operate
continuously, a power switch is not included,
in order to prevent accidental system shut-
down. NOTE: Power must remain discon-

nected until all other wiring connections have

been made

The maximum distance between the Model
S216 and the power supply is 4500 feet (1372
meters). See the Appendix (section 5.2.3) for
cable length specifications. The cable run
should be as short as possible.

C/07-94

COMMON

+24 VDC

To connect +24VDC to the Model §216, con-
nect the red wire to TB1, position 5, labeled
+24VDC. Connect the black wire to TB1, po-
sition 4, labeled COM (figure 14).

FROM TO
MODEL MODEL MODEL MODEL MODEL
S216 DT200 o1210 DT230 TA202
TB1 Py 4 ||REAR TERMINAL REAR REAR REAR
oM BLOCK PIN 5 icommen (8x)[F™ 2 o B piy 304,
ANALOG COM COM
FROM TO
MODEL MODEL MODEL MODEL MODEL
5216 DT200 DT210 DT230 TA202
TB1 P4 5 ||REAR TERMINAL REAR REAR REAR
< aavnee || BLOCE PIN 4 | ciizs zav [PIH 4 or 7
+2avpC ol ouT C B 24v “De out PIN 2Bd.z
Power Connections
figure 14

3.5 Applying Power

Before applying power to the system for the
first time, all wiring connections should be
checked for correctness and the housing cover
replaced. Upon first power-up the sensor may
take up to fifteen minutes to stabilize.

At the initial application of power, or after a
fault condition has been corrected, the unit
will indicate "SU" (Start-Up) before entering
the normal mode of operation.

General Monitors recommends that the Model
S216 be calibrated within the first hour of op-
eration after the the initial application of
power and that a second calibration be per-
formed 24 hours after this initial calibration.
These two calibration sequences should be
performed with new units and units that have
been off of power for more than a week. See
Calibration, section 4.1 for more details..
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Installation

3.6

The Model S216 is rated explosion proof for
Class 1, Division 1, Group B, C & D hazard-
ous locations. The acceptable limits for ex-
plosion proof housings being used in Class I
hazardous locations are defined in CSA
Standard C22.2 No.30-M 1986,

Maintaining the X/P Integrity

Anytime the cover of the smart sensor hous-
ing is removed or the cover bolts are loos-
ened, the flame path between the lid and the
housing is effected. If power is left on when
removing or loosening the cover bolts on the
Model 5216 it will be necessary to de-classify
the area. When replacing the cover, the gap
between the lid and the housing should be less
than .0015 inch (.038mm). This can be veri-
fied by tightening the cover bolts to a torque
setting of 50 inch-pounds or by using a feeler
gauge to ensure the gap between the cover
and the housing is less than .0015 inch
(.038mm).

There are four entry holes on the Model S216
housing. These holes are dedicated to the sen-
sor, reset switch and conduit. Each hole is
tapped for 3/4 NPT threads. If a particular en-
try hole is not used it must be plugged during
operation in the field. The factory installs alu-
minum housing plugs in the unused entry
holes, except one. A plastic cap plug is placed
into this hole and must be removed before
conduit can be attached to the housing.

Each Model S216 will have the following
items placed in the remaining three entry
holes:

® A sensor, if present (if not, a plastic
plug)

® A reset swifch

® An aluminum housing plug

The sensor, reset switch and aluminum hous-
ing plug have seven threads. Each of these
components is screwed into the housing using
five to seven turns. If it becomes necessary to
replace one of these components, the user
must use five to seven turns to ensure the ex-
plosion proof integrity of the housing is main-
tained,

C/07-94
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4.0  Operation
4.1 Calibration

Activating the Calibration Switch will auto-
matically disable the alarm circuits by sending
a 1.5mA (OmA optional) analog output cur-
rent. This will prevent activation of the relay
contacts when using a General Monitors’ dis-
play medule or sending incorrect gas concen-
tration information during the calibration
process.

General Monitors recommends that the Model
S216 Hydrogen Sulfide (H.S) Gas Enhanced
Smart Sensor be calibrated one hour and
twenty four hours after initial start-up, and that
calibration be checked at least every ninety
days to ensure system integrity.

General Monitors is not implying that the cus-
tomer should expect problems with sensor life
or stability but "frequent" calibration checks
merely ensure the integrity of the life protect-
ing equipment.

The above statement is not intended to dis-
courage the customer from checking calibra-
tion more frequently. Frequent calibration
checks are recommended for problem environ-
ments (i.e. mud collecting on the sensor head,
sensors accidentally being painted over, etc,
see Appendix 5.5).

NOTE: A calibration check consists of apply-
ing a 50% of full scale concentration of gas to

the sensor and observing the reading on the
Model S216,

General Monitors recommends that a calibra-
tion schedule be established and a log bLook
should be kept showing calibration dates and
dates of sensor replacement.

GM! Loge
Display Window

figure 15

Calibration Procedure:

If it 1s suspected that hydrogen sulfide gas
is present, it will be necessary to purge the
sensor with clean air.

Place the magnet over the GMI logo on
the cover of the unit and hold it there
(about ten seconds) until "AC" appears in
the display window,

Apply a concentration of H.S gas,
equivalent to 50% of full scale, to the
sensor. The display will change from
"AC" to "CP" indicating that the sensor is
responding to the gas.

After three to five minutes the display will
change from "CP" to “CC" indicating that
the calibration is complete. Remove the
calibration gas and allow the sensor to see
clean air. The display will change from
"CC" to indicate a few parts per million
(ppm) and then drop to " 0",

The unit is now calibrated and the new
values have been stored in the NOVRAM
(non-volatile memory).

C/07-94
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Calibration (continued)

General Monitors recommends that the Model
5216 be calibrated within the first hour of op-
eration after the the initial application of
power and that a second calibration be per-
formed 24 hours after this initial calibration.
These two calibration sequences should be
performed with new units and units that have
been off of power for more than a week. Use
the calibration procedure listed on page 13.

Figure 16 shows a flow diagram of the codes
that will appear in the display window during
the calibration procedure.

if the magnet is re-applied

after ninety seconds of in-

itiating the calibration se- (\ H[)
A
H)

The Model S216 can be re-
turned to normal operation

quence. If the Model S216

is placed in the calibration /
mode and no gas is applied

for twelve minutes, the unit

will revert to a fault condi-

tion. Placing the magnet

over the GMI Logo again

will return the unit to the

calibration mode. figure 16
Re-applying the magnet after ninety seconds
will return the Model S216 to normal opera-
tion using the previous set of calibration val-
ues. :

If there is a problem and the Model S216
Smart Sensor cannot complete the calibration
sequence, the unit will display a fault code and
the output will drop to zero.

C/07-94

The Model S216 will indicate an "F1" if the
sensor is too responsive, an "F3" if the sensor
1s not sensittive enough, an "F2" if the total
calibration interval has been exceeded, or an
“F7" if the calibration values were not prop-
erly stored in the NOVRAM. These and other
fault codes are explained in section 4.6 Fault
Codes and Their Remedies.

NOTE: [f the unit fails to calibrate an "F"
code will be displayed. The calibration gas
should be removed from the sensor and the
sensor must "see” clean air for at least five

minutes _before a second calibration is at-

tempted by re-applying the magnet. The pos-
sible reasons for an unsucessful calibration are
covered in section 4.6 Fault Codes and

Trouble Shooting,

4.2 Calibration Equipment

General Monitors offers Breaker Bottles and
Ampoules as the method of introducing cali-
bration or test gas to the Model S216. It will
be necessary to place the ampoule inside a
breaker bottle (see figure 17 on page 15). The
Ampoule should be 50% of full scale. Place
the breaker bottle over the sensor and follow
the calibration procedure listed on page 13 of
this Instruction Manual.

When the display indicates "AC" break the
50% of full scale ampoule. The display will
change to "CP" indicating that the sensor is
seeing the gas. When the display indicates
"CC", remove the breaker bottle and allow the
sensor to see clean ar.
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Calibration Equipment (continued)

Use the table below to determine 50% of fuil
scale for the different sensors.

Sensor Range 50% of Full Scale
0 to 100 ppm 30 ppm
0 to 50 ppm 25 ppm
0 to 20 ppm 10 ppm

(values given in parts per million)
O

[C

% N
[Foe
oY =i70

=
y \O}{
SENSOR

AMPOULE

CAL Bl:mLE—«—'j‘

BREAKER ——{=]

(Thumb Screw)

NOT 10 SCALE

figure 17

4.3 Test Gas Mode

If it 1s desired to check the sensor for its re-
sponse without sending a gas concentration
signal to a remote display device, this can be
accomplished by placing the Model S216 into
the "Test Gas" mode. The 4-20mA output sig-
nal will be held at 1.5mA during the "Test
Gas" mode.

The procedure for checking the calibration is:

® Place the magnet over the GMI Logo on
the cover of the Model S216. Remove the
magnet when a flashing pair of bars, "- -"
(figure 18), appears on the display.

® Apply the test gas to the sensor and the
value of the gas concentration will be
indicated by the flashing display in about
two or three minutes.

® When the reading has stabilized and the
test is complete, remove the gas and the
unit will return to normal operation when
the concentration drops below 5% of full
scale.

The test gas concenfration must be at least
10% of full scale before the unit will complete
the test sequence.

TN

==

figure 18

If the Model S216 is placed in the test gas
mode and no gas is applied for twelve min-
utes, the unit will revert to a fault condition
(see section 4.6 Fault Codes and Their Reme-
dies). Re-applying the magnet over the GMI
logo will return the unit to normal operation.
During a calibration check, if the "test Gas"
reading has stabilized and is out of tolerance,
the unit can immediately be placed in the
“calibration” mode by applying the magnet to
the General Monitors’ Logo on the lid of the

Model S216.
C/07-94
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4.4 Setting the Options

There are three options that can be set on the
Model S216. They are:

® Energized/De-Energized Alarm Relay
® Latching/Non-Latching Alarm Relay

® Alarm Set Point

The Alarm options are available only if the
Model 5216 has been ordered with an Alarm
Relay.

Model §216 with Fault Relay
There are only three modes available on the
Model S216 with a Fault Relay. They are:

® Normal Mode (when the unit is in normal
operation)

® Calibration Mode (for calibrating the unit)

® Test Gas Mode (for checking the unit’s
response to a 50% of full scale
concentration of gas)

Model 5216 with Alarm Relay

In addition to the modes listed above the
Model S216 (with alarm relay) will enter the
Relay Option Mode if the magnet is held over
the GMI logo for about 15 seconds ("AL" will
appear in the display window). After the Re-
lay Options have been selected, the unit will
revert to the Calibration Mode and the unit
must be calibrated or the Relay Options selec-
tions will not be valid. If the Relay Option
Mode or the calibration sequence, after the
Relay Option Mode, are aborted, the Model
S216 will use the previous calibration values
and Relay Options selections.

C/07-94

Relay Options Mode

The type of relay that is provided with the
Model S216 must be specified when the unit is
ordered. The two types of relays that are
available are a Fault Relay or an Alarm Relay.
The physical characteristics and contact rat-
ings of these two relays are identical. Each re-
lay has one Normally Open and one Normally
Closed contact. The main difference between
them is what causes the relay to activate.

For the Fault Relay, any Fault or Malfunction
condition that 1s monitored by the microproc-
essor will cause the relay to activate. When
the Fault or Malfunction condition is cor-
rected, the relay will return to its normal state.
There are no Relay Options that are associ-
ated with a Fault Relay. The standard con-
figuration for this relay is Normally Energized
and Non-Latching,

For the Alarm Relay, when the gas concentra-
tion reaches the user selectable Alarm Set
Point, the relay will activate, Whether or not
the relay returns to its normal state when the
gas concentration drops below this level de-
pends on one of the user selectable options.

The Latching/Non-Latching option specifies if
the relay contacts need to be manually reset or
if they reset automatically. Another user se-
lectable option is the Energized/De-Energized
state. This specifies if the relay is to have
power applied normally (energized) or if the
relay is normally at mechanical rest (de-ener-
gized).
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Setting the Options (continued)

The Iast option that is user selectable is the
Alarm Set Point. This is the level of gas con-
centration at which the relay will activate.

® Follow the procedure for entering the
Relay Options Mode (page 16).

@ Afier the magnet is removed, the display
will indicate "En", BLANK, "dE",
BLANK. The display will repeat this
sequence until a selection is made. Apply
and remove the magnet when the desired
option appears on the display. "En"
stands for Energized and "dE" stands for
De-Energized. When this selection has
been made, the next option will appear.

® Next, the display will indicate "LA",
BLANK, "nL", BLANK. The display
will repeat this sequence. Apply and
remove the magnet when the desired
option appears on the display. "LA"
stands for Latching and "nL" stands for
Non-Latching. When this selection has

been made, the next option will appear.
0 top 100 PPM
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® Next, the display will sequence through
the Alarm Set Point Levels. The levels
that are available will depend on the scale
of the sensor being used.
0 to 100ppm ("-1"
||5||, Fl1 OH, I15II, |l2 ll’ ll25l|, Il30lll Il35l|, II40|I’
|I45|l' "50”, II55III I!BOII, Il65|l' Il70||, l|75l|,
II80II' II85IIl ||90|l, "95"

0 to 50ppm ("'-5"
o

II5II, Il1 " II’ 1" 0”, Il25llI l|30ll| ll35ll| "40”1
Il45l|

0 to 20ppm (*-9%)

||1l| ll2|| ‘3” I4II l5ll I|6|I ||7'| ll8l| "9” ||10||,

||1 1'II’ II1’2II, |‘1 3“,' II14=Fl !I1 l5||’ "'16",‘"17'",
ll18ll1 II19!I

The display will repeat this sequence until a
selection is made. Apply and remove the
magnet when the desired option appears on the
display. After the Relay Options have been
selected, the Model S216 will revert to the
calibration mode. The unit must be calibrated.

0 tc 50 PPM 0 tz 20 PPM
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4.5 Digital Display Codes

The following codes will appear on the display
when the unit is placed in a mode other than
the normal operating mode.,

SU

Start-Up
- - (steady}  Magnetic Switch Activated
- - (flashing})  Test Gas Mode
AC Automatic Calibration Mode
CP Calibration in Progress
CC Calibration 1s Complete
En Energized Relay Option
dE De-Energized Relay Option
LA Latching Relay Option
nL Non-Latching Relay Option
1,2,3,...etc. Alarm Set Point
or Over range
F1 High response during calibration
F2 Failed to complete the calibration
F3 Low response during calibration
F4 Sensor Heater 1s Open Circuited
F5 Sensor Heater is Short Circuited
Fo Low Supply Voltage
F7 EEPROM Verification Failure
F8 NOT USED
Fo Calibration check period exceeded
SU

This is displayed at start-up and after a Fault
condition has been corrected.

Appears on the display when the magnet has
been properly positioned over the GMI Logo
and when the the Test Gas Mode can be or has
been entered.

Ci07-94

AC,CP, CC

These codes appear on the display during the
calibration process. For more information
about these codes, refer to section 4.1, Cali-
bration.

En/dE, LA/nL

These codes are used for selecting the Alarm
Relay Options. For more information about
these codes, refer to Section 4.2, Setting the
Options.

5,10,...,95 5,10,..45 1,2,..,19

These codes are used for selecting the Alarm
Set Point. For more information about these
codes, refer to Section 4.2, Setting the Op-
tions.

F1, F2, F¥3, k4, F5, F6, ¥7, F9

These codes will appear on the display if a
Fault condition occurs. For more information
about these codes, refer to Section 4.6 Fault
Codes and Their Remedies.

“or" (flashing)

This indicates that the concentration of hydro-
gen sulfide gas exceeds the scale range of the
display (over range).

When the unit is in the normal operating
mode, the display will indicate the presence of*
hydrogen sulfide gas in parts per million
(ppm). The ranges of detection are from 0 to
99ppm, 0 to 50ppm or 0 to 20ppm.

——tty e e e,
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4.6 Fault Codes & Their Remedies

The Model S216 has self-diagnostics incorpo-
rated into the microprocessor’s program. If a
fault 1s detected, the output signal will drop to
OmA and a Fault code will be displayed. The
output signal will inform a remote display
module that the Model $216 is in the Fault
Mode. The display will indicate a Fault code
that can be viewed at the sensor site.

There are eight Fault conditions that are moni-
tored by the microprocessor. When a calibra-
tion fault (F1, F2, F3) has occurred and has
been corrected, the unit will automatically re-
vert to the calibration process and the unit
must be re-calibrated. If a fault other than a
calibration fault occurs, and is corrected the
unit will return to normal operation.

Fault Codes and their Remedies

F1 = High response during calibration

This fault may occur for one of the following
1€asons:

® Incorrect gas concentration - If the applied
gas concentration is too high.

® [aulty sensor - A "-9" sensor is being used
in a 0to 100 ppm application.
Take the appropriate action:

® Make sure that the gas concentration is
accurate.

® Use the correct sensor.

F2 = Failed to complete the calibration

This fault will occur if the unit is placed in the
calibration mode and the sensor has not re-
sponded within twelve minutes.

K3 = Low response during calibration

This fault may occur for either of the follow-
Ing reasons:

® Incorrect gas concentration - If the applied
gas is too low.

® Faulty sensor - The sensor may have
suffered a loss of sensitivity due to
contamination.

Take the appropriate action:

® Make sure that the gas concentration is
accurate,

® Replace the sensor.

NOTE: If the unit fails to_calibrate and an F1
F2 or an F3 code_is displaved. the calibration
gas must be removed from the sensor, and the
sensor must see clean air for at least five min-
utes before a second calibration is attempted.

F4 = Sensor Heater is Open Circuited

This fault occurs if the sensor’s heater circuit
1s open, or the sensor’s black and/or white
leads have become disconnected or broken.

Make sure the black and white sensor leads

are properly connected to the Terminal Block,
TB2. Replace the sensor, if necessary.

C/07-94
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Fault Codes & Their Remedies (continued)
F5 = Sensor is Short Circuited

This faunlt occurs if the sensor heater switching
transistor short circuits.

Replace the sensor.
F6 = Low Supply Voltage

This fault occurs if the supply voltage drops
below +17VDC approximately.

Make sure that the supply voltage is at least
+20VDC at the Model §216.

NOTE: With long supply leads. a consider-

able voltage drop may occur due to the electii-

cal resistance of the leads.

The maximum cable resistance which the
Model §216 can tolerate is dependent on the
supply voltage (see Section 5.2.3 Electrical
Specifications). A maximum of 10 ohms per
conductor (20 ohms loop) at +24 VDC mini-
mum,

F7 = EEPROM Verification Failure

This fault occurs during calibration when an
attempt to verify the calibration parameter just
written to the non-volatile memory fails. The
usual cause of this is electrical interference
corrupting the data (although on rare occa-
sions it may indicate a problem within the
electronics module).

Place the magnet over the GMI Logo and the

microprocessor will attempt to re-write and
verify the EEPROM.

C07-94

F8 =NOT USED AT THIS TIME

F9 = Calibration Check Period Exceeded

1f the Model S216 is left in the Test Gas Mode
for more than twelve minutes without a test

gas being applied, this fault will occur.

Place the magnet over the GMI Logo to return
the unit to normal operation.
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5.1 Glossary of Terms

Appendix

AC - Alternating Current,

Adsorb - To use the physical and chemical
property of a solid surface to take and hold
molecules of gas, not to be confused with Ab-
sorb.

Alarm Set Point - This is a fixed value that
can be set by the user. When this value is ex-
ceeded, the microprocessor will activate the
Alarm Relay.

Analog - Continnous, without steps.

Ambient Temperature - Swrounding or
background temperature.

AWG - American Wire Gauge.

Calibration - Applying a known level of gas
to a sensor and making adjustments so that the
output signal matches the level of gas applied.

Canadian Standards Association - CSA is
an approval agency. Testing laboratories will
test Gas Detection Equipment to the standards
that are set by approval agencies such as
CSA. CSA certification is required for selling
such equipment in Canada. CSA standards

arc recognized by many organizations outside
of Canada.

Class I, Division 1, Groups B, C & D - This
1s a National Electric Code (NEC) classifica-
tion dealing with hazardous locations, the de-
gree with to which the hazard is present, and
the type of hazard that is present. Class I, Di-
vision 1 1s defined as any location where ig-
nitable concentrations of flammable gases or
vapors may be present under normal operating
conditions. Groups B, C & D refers to the
type of gases or vapors.

Group B is atmospheres containing more
than 30% Hydrogen or gases/vapors of
equivalent hazard. Group C is atmospheres
such as cyclopropane, ethyl ether, ethylene, or
gases/vapors of equivalent hazard. Group D
is atmospheres such as acetone, ammonia,
benzene, butane, ethanol, gasoline, hexane,
methanol, methane, natural gas, naphtha, pro-
pane, or gases/vapors of equivalent hazard.

COM - Common.

Conduit - Tubing, pipe or a protected trough
for electrical wires.

DC - Direct Current.
DCS - Distributed Controls System.

De-Energized - A relay is de-energized when
it 1s at mechanical rest. That is, the position
of the contacts will not change until power is
applied to the relay.

Desorb - To free from an adsorbed state, re-
verse the adsorption process.

Digital - Stepped in specific increments.

Diffusion - A process by which molecules or
other particles intermingle as a result of ran-
dom thermal motion.

Drain Loop - The purpose of a drain loop is
to collect condensation so as to prevent mois-
ture from entering the housing.

EEPROM - Electrically Erasable Program-
mable Read Only Memory (same as NOVRAM).

Energized - When a relay is energized, power
is applied to the relay such that the contacts
are held in a position for as long as the power
1s applied.

C/07-94
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Glossary of Terms (coninued)

FMRC - Factory Mutual Research Corpora-
tion.

H2S - Hydrogen Sulfide.

Halogen-Free Solvent - Solvent that does not
contain any of the following: astatine, bro-
mine, chlorine, fluorine, or iodine.

Latching - To latch is to hold on to. A latch-
ing condition is a result of a condition occur-
ring and going away, but the signal will be
held by the electronics until manually reset.

mA - Milliampere, one thousandth (.001) of
an amp.

Microprocessor Based Electronics - All of
the input signal processing, fault monitoring,
calibrating routines, and the outputs are con-
trolled by a microprocessor.

MPU - Microprocessor Unit.
MOS - Metal Oxide Semiconductor.

Mounting Flanges - This is an area of metal
on the housing, containing a screw hole, that
extrudes m such a way that it facilitates
mounting.

mYV - Millivolt, one thousandth (.001) of a
volt,

Non-Latching - A non-latching condition ex-
ists when the signal follows the condition (i.e.
if a condition occurs a signal occurs; if the
condition returns to normal, the signal returns
to normal). The signal automatically resets.

NOVRAM - Non-volatile read and write
memory (same as EEPROM).

PCB - Printed Circuit Board.
PLC - Programmable Logic Controller

CH7-94

Potentiometer - An adjustable resistor.
PPM - Parts per million.
RFI - Radio Frequency Interference.

Series Circuit - Components that are con-
nected in series are comnected continuously
from one end to the other.

SPDT - Single Pole Double Throw. Each
Pole 1s set of throws. Each Throw is a nor-
mally open or closed set of contacts. a double
throw is one of each. So an SPDT relay has 1
open and 1 closed set of contacts.

TS50 - This is the amount of time it takes a
sensor to reach 50% of the applied gas con-
centration,

TB - Terminal Block.

5.2 Specifications

5.2.1 System Specifications

Sensor Type:
Diffusion, metal oxide semiconductor,
adsorption type

Typical Life (sensing element):
3 to 5 years in normal service

Malfunctions Monitored:
Low DC supply voltage
Sensor heater open
Sensor heater shorted
Calibration out of range
EEPROM verification failure

Measuring Ranges:
0 to 100ppm
0 to 50ppm
0 to 20ppm

Approvals:
CSA Certifed and FMRC Approved
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Specifications (contived)

Warranty:

Two years for the sensor & electronics

Accuracy:

+2ppm or +10% of applied gas,

whichever is greater at reference ambient conditions
when the recommended initial power up calibration

sequences are performed.

Response Time:
T50 < 60 seconds with full scale
concentration applied

Performance Standard:
General Monitors’ Model S216 Smart

Sensor meets the ISA S12.15 Part 1
Perfonmance Standard for Hydrogen Sulfide Gas

Detection Instruments when the reconunendad initial

power up calibration sequences are performed

_3.2.2 Mechanical Specifications

Weight (approx.) 5.5 Ibs. 25kg
Length 634" 161 mm
Height (w/bolts) 3.40" 86 mm
Width at the base 410" 104 mm
Between mounting holes centers
499" 127 mm

5.2.3 Electrical Specifications
Input Power:

24 VDC nominal @ 0.25A max.

20 to 30 VDC range

Electrical Classification:
Class I, Division 1, Groups B,C & D

Relay Contact Rating (maximum);
SPDT - 4A 250 VAC, 3A 30VDC,
resistive.

QOutput Current: (300 ohms max. load)
Signal Range 0 to 22mA
Malfunction 0.0mA
Calibration 1.5mA (0.0mA optiona.)
Test Gas L5mA  (always)
Relay Options 1.5mA  (always)
0 to Full Scale 4 to 20mA
Over-Range: 20 to 22mA

Recommend Three Wire Shielded Cable:

Maximum distance between the Model S216 and the
POwer source.

AWG Feet Meters
22 750 228

20 1100 335

18 1600 488

16 2250 685

14 4500 1372

For interfacing with 250 ohm input impedance devices,

the following maxinmim cable lengths apply, with
respect to the Analog Signal. The total loop resistance
can be no greater than 300 ohms,

AWG Feet Meters
22 1600 488
20 2400 730
18 3800 1160
16 5200 1585
14 Q000 2740

NOTE: Good design practices dictate cable lengihs

conservatively shorter than the maximum given values

5.2.4 Environmental Specifications

Operating Temperature Range:
-40°F to 140°F (-40°C to 60°C)

Storage Temperature Range:
-31°F to 131°F (-35°C to 55°C)

Humidity Range:
15 to 90% Relative Humidity
non-condensing

CH07-94
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5.3 Engineering Documentation

5.3.1 Schematic Diagrams Schematic - S216 Control Board
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Schematic - S216 Converter Board
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Schematic - S216 Display Board
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5.3.2 Circuit Board Assemblies

Circuit Card Assembly - S216 Control Board
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Circuit Card Assy - S216 Converter Board
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5.3.3 Termination & Outline Drawings Termination Drawing - S216
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5.3.4 Final Assembly
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5.4 Ordering Information

S216-330-000-000

i

v

> Calibration Signal:

I'=1.5 mA Signal standard
2 =0 mA Signal

H2S Meter Scale:

1 =99 ppm Scale............. standard
2 =50 ppm Scale
3 =20 ppm Scale

— Hydrogen Sulfide Sensor:

}

Relay State:
1 = Latching Alarm,
De-Energized
2 = Latching Alarm,
Energized
3 = Non-Latching Alarm,

De-Energized .... standard

4 = Non-Latching Alarm,
Energized

5 = Non-Latching Fault,
Energized

00 = No Sensor

01 =350445-1......cccvven. .. standard
02 = 50445-5

03 = 50445-9

04 = 50448-1

05 =50448-5

06 = 50448-9

07 = 50454-1

08 = 50454-5

09 = 50454-9

10 = 50457-1

11 = 50457-5

12 = 50457-9

13 = Other, consult factory

=+ Active Channels:

0 = Without Sensor
1 = With Sensor............... standard

CH07-94
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3.5

FMRC Approval

Factory Mutual Research Corporation
1151 Boston-Providence Turnpike
Norwood, Massachusetts 02062

Approval of the transmitter does not include
or mmply approval of apparatus to which the
transmitter may be connected and which proc-
ess the electronic signal for the eventual end

use.

In order to maintain FMRC approved

system, the control instrument, to which the
subject instrument 1s connected, must also be
FMRC approved.

The following sensors have been FMRC
approved for use with the Model S216:

C/07-94

50445-1 Aluminum Body H2S Gas
Specific MOS Sensor, 0 to 100 ppm

50445-5 Aluminum Body HzS Gas
Specific MOS Sensor, 0 to 50 ppm

50445-9 Aluminum Body Hz2S Gas
Specific MOS Sensor, 0 to 20 ppm

50448-1 Stainless Steel Body H2S Gas
Specific MOS Sensor, 0 to 100 ppm

50448-5 Stainless Steel Body HzS Gas
Specific MOS Sensor, 0 to 50 ppm

50448-9 Stainless Steel Body H.S Gas
Specific MOS Sensor, 0 to 20 ppm

The following apparatus have been FMRC
approved (although they have not been
verified as part of a Model S216 system):

® Model DT210 Eight Channel Readout
Relay Display Module

® Model DT220 Explosion Proof Dual
Channel Readout Relay Display
Module

® Model DT230 Dual Channel Readout
Relay Display Module




l"h

GENERAL MONITORS »
Model S216

{

Appendix
5.6 Calibration Schedule for Problem Environments

Sensor Serial Number- Location:

1) Installation and preliminary calibration Record date after preliminary calibration is performed:
Date

2) 24 hour calibration Record date after 24 hour calibration is performed:
Date

3) 7 day calibration check (Record the date and reading of calibration check. Repeat after 7 days
if reading deviates more than +20% or 4ppm, whichever is greater. Otherwise go to step 4).
Date Reading Date Reading Date Reading

4) 14 day calibration check (Record the date and reading of calibration check. Repeat after 14 days
if reading deviates more than +20% or 4ppm, whichever is greater. Otherwise go to step 5).
Date Reading Date Reading Date Reading

5) 30 day calibration check (Record the date and reading of calibration check. Repeat after 30 days,
if reading deviates more than +20% or 4ppm, whichever is greater. (Otherwise go to step 6).
Date Reading Date Reading Date Reading

6) 60 day calibration check (Record the date and reading of calibration check. Repeat after 60 days
if reading deviates more than +20% or 4ppm, whichever is greater. (Otherwise go to step 7).
Date Reading Date Reading Date Reading

3

7) 90 day calibration check:
Date Reading Date Reading Date Reading

C/07-94





