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Thomas Herrera

Materials Safety and Inspection Branch

Division of Industrial and Medical Safety

Office of Nuclear Material Safety and Safeguards
Washington, DC 20555-0001

Dear Sir: ‘
This is the response to your request for more information letter dated July 12, 2004 in
regards to the MGD Multiple Gas Detector. Enclosed you will find six attachments that are
linked to the original questions that you sent in the information request letter. The attachments
and links to the letter are listed below.

Attachments and References:

Attachment 1A: Description and Construction - This letter is from Osmo Anttalainen
who is the VP of Technology at the Finland Office. It points out and discusses the
differences between the M-90 and the MGD-1.

Attachment 1B: This contains the drawings from attachment 1A that have been
extracted from the letter onto separate pages to allow easy copies for inclusion into the
registration certificate.

Attachment 2: Conditions of Use
This is the formal letter requested confirming that Environics USA is the successor to
the listed companies and will adhere to their prior commitments.

Attachment 3: Labeling —The extracted pictures from the letter in regards to the
Radiation labels for the MGD-1. Note that the labels and placement are the same to that
used for the M-90.

Attachment 4: Prototype Testing- As noted in attachment 1A since the MGD-1 uses
the same sensor module and body as the M-90 the test data for the M-90 has been
submitted

Attachment 5: User Manual for the MGD-1 Multiple Gas Detector.

Attachment 6: Radiation Profiles: since the M-90 and the MGD-1 use the same sensor
module the Radiation profiles are similar, therefore the data for the M-90 has been
included along with

4401 Eastport Parkway
Port Orange, FL 32127- USA
Telephone: (386) 304-5252 Telefax: (386) 304-5251



Environics

If there are any questions, errors or omissions please call me at the F1 office (Attn;
Rolf Meinholtz at 386-304-5252) at your convenience.

Sincerely

W—u«,@( e g PR
Rolf Meinholtz Michael Phillips
Chemist/RSO President Environics USA

4401 Eastport Parkway
Port Orange, FL 32127- USA
Telephone: (386) 304-5252 Telefax: (386) 304-5251
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Response letter to NRC about differences between MGD-1 and M90 gas detectors

I. General

This is response to NRC request of differences between M90 and MGD-1
gas detectors.

2. Differences of MGD-| and M90

Environics
P.O. Box 349
50101 Mikkeli
Finland

The MGD-1, Multi Gas Detector is based on the design of M90 CWA
detector. The MGD-1 utilizes the same sensor module as M90, is
constructed into the same mechanical body as M90 and uses the same
electronics as M90. The main difference between M90 and MGD-1 is in the
software and user interface, which in case of MGD-1 is optimized to show
the gas names using a LLCD display whereas M90 is optimized to warn of
Chemical Warfare Agents with specific LED displays.

Visual difference between M90 and MGD-1 are as follows, the color of the
unit faceplate (see number 1 below): M90 faceplate is green with specific
LEDs; MGD-1 faceplate is blue in color with a Multi line LED display
module. The M-90 has a large special ‘rain cap’ type of cover for the inlet
and exhaust, while the MGD-1 uses the small cap type (see number 2
below.) The M-90 has a pair of terminal posts for a remote alarm cable
while the MDG-1 does not (see number 3 below) Figures 1 and 2 show the
visual differences between two detector models below.

The differences are shown with numbered circles and pinpointed in Table
1.

Number | M90 MGD-1
1 LED-display for CWA | LCD-display for identification
warning
Special rain cap design Small cap design
Screw terminals for pair- | No screw terminals
cable
PWR- Resistor values changed to
board provide suitable power for LCD-
display
Prepared Checked Accepted Changed
Osmo Anttalainen :

10.8.2004
Rolfs copy of Osmo's NRC responce letter 8-10-04
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Table 1: Visual Differences between M90 and MGD-1
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Figure 1: M90, interface view, external dimensions and sensor location
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Figure 2: MGD-1, interface, external dimensions and sensor location

3. Radiation

Because of same design with only minimal differences between mechanical
constructions MGD-1 is considered to have same radiation characteristics
as M90. Please see attachment 1, the Protocol of inspection from the
Finnish Centtre for Radiation and Nuclear Safety.

Environics Prepared Checked Accepted Changed
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50101 Mikkeli 10.8.2004 -
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4. Labelling

The following pictures show the labels used in M90 and MGD-1 to
indicate presence of the warning radioactive element inside the M90
sensor.
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Figure 3: Label position in M90. Label position is same for MGD-1.
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Figure 4: Label position (86) on sensor module. Note: MGD-1 and M90
have the same sensor module.

Environics Prepared Checked Accepted Changed
P.0. Box 349 Osmo Anttalainen

50101 Mikkeli 10.8.2004

Finland Rolfs copy of Osmo's NRC responce letter 8-10-04



ce0e. . . 6(8)
38 Environics s w

10.8.2004

4 | 3 | 2 I 1
o [ [ S O ol
D
c
80
- -
Contefns Radloactive materid ‘
Am~241, 180microCl f Q
Do sot ramove or open. J
8
R2.5
Height of c text 20 mm,
- black text on a white bockground
A
PYC, a=0.08, with ocrylic bosed se!f—ocdhenive
et (s T R e
Part or Oep Owan shew 'nn
. Matariel Ing. veing ol vweres ng
- R | SO |.ma lastiof
o o sw |paen | JTA [281101
15 ™ Sensor Unit 111 [
I e veve
.g ~ Produst Oreg e [~
o ENVIRONICS OY M90-D1 CWA Dstector 1304 10856 Q
.E MKKELl FNUAND  [Wmem e ww | LTELINNL,
. ._Sensor Unlt Lebel

Figure b: Sensor warning label. Similar label is used for MGD-1 sensor.
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Figure 7: Position of warning label on package used for M90. Similar
package is used for MGD-1. License number will be according to MGD-1-
related NRC-license when available.
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Figure 3: Label position in M90. Label position is same for MGD-1.
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Figure 4: Label position (36) on sensor module. Note: MGD-1 and M90
have the same sensor module.
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Figure 7: Position of w.arning label on package used for M90. Similar
package is used for MGD-1. License number will be according to MGD-1-
related NRC-license when' available.
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Environics

August 12, 2004

Subject: Conditions of Use

Gentlemen

This letter is to confirm the following issues in regards to conditions of usage for the
Environics M-90, MGD-1 and Chempro. That Environics USA, Inc. will adhere to the prior
commitments made by the following entities, Temet USA Inc., Palomar Sensor Applications
Inc. and Sensor Applications Inc.

Also in the existing documentations let it be understood that Environics USA Inc. is the
successor to the following companies; Temet USA Inc., Palomar Sensor Applications Inc.,
And Sensor Applications Inc. and references or mentions of these companies will now mean
Environics USA Inc.

Thank you,
Michael Phillips

President, Environics USA Inc.

" 4401 Eastport Parkway
Port Orange, FL 32127- USA .
Telephone: (386) 304-5252 Telefax: (386) 304- 5251
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Figure 2: MGD-1, interface, external dimensions and sensor location
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Figure 4: Label position (36) on sensor module. Note: MGD-1 and M90
have the same sensor module.
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Figure 6: Warning label used in for M90. Similar label with MGD-1-
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related NRC-license when available.
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Reguested by Environics Oy ' .
T Tydmiehenkatu 2 ;

_ 5D101 MIRKELY, Finland .
order ' No. 420037, 09.04.92, Jorma Lampinen

Object ' Mechanical durability test for the portable
gas detector (Assignment no. TEL2163)

Test specimens MS0 Gas detector, Serial no. 005, preproduction

series
Test program . According to MIL-STD-B10D, 19 July 1983
o . nEnvironmental test methods and engineering .
’ guidelines"®

1.Initlel inspections

- w’.'isuai exazination
~ functional check

2.Vibration test - .
Method 514.3, Procedure I for category I,
Basic transportation ]
- Hide band random vibxation test on the level

depicted in f£ig 514.374, on three perpendicular

- test duration 60 minutes/axis (total 3 hours)
- test item is not operational auring the test
conditioning
. = after the test the visual and functional
inspections are carried cut

3. Shock test’ o ' ’
Method 516.3, Procedure IV - Transit drop
~ height of drop is 122 cm

~ one.drop for each face, edge and corner, totalling
26 drops

~ the floor receliving the impact is two-inch
playwood backed by concrete ‘
~ after the test, possible injuries, and their

inpact on the functionality of the test item is
checked :

- Inspections:.. 1. Visual inspection .
Exarination of ‘the mechanical injuries -
2. Limited functionality check
- switch the test item con

- check the alarms while plugging the inlet and the
outlet of the test itenm

Y th of the Trchnical Research Centew of Tinland ia sdvetthing Hlrestion 'ln. past of
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ar—

:LKHEIT Envirenlcs Oy

124- 3-93 7 18:54 Eovironics Oy-~804-723-5840 w1217
TELECOMMUNICATIONS LABORATORY RESEARCH REPORT NO, TEL2126/52
. ' 2 {4)

TEST RESULTS

3. Punctionality check

connect the test item to the personal oomputér
-~ sgwitch the test item on °

— check the alarres while plugging the inlet ang
outlet of the test item

~ verify that the test item reacts to the DIMP gas
and the acetone gas

1.Initial inspection

- no ramarks in visual exzmination

- ogerationally in normal condition in functionality
check - . L

2. Vibration test

Test directions are shown in the picture below.
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_ Test {tem fastening to the shaker is shown 'in the

snapshot attached.

During the test the batteries were in the test item
but the item was inoperative.

__ After each direction the client made limited

‘functionality check. No defects-were noticed.

After the test the cliient xmade the ‘functionality
check. The iten was functionally in normal

- condition.

‘Visual inspection showed no injuries.
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‘3.1 Shock test -~ transit drop

Drop on six faces .

-~ the air pump came lcose of the motor

- when switched on-the notor was running

The loocse aiy pump was remaved from the test iter.

Drop cn the four side edges

~ the motor came loose

-~ data comminicaticn operated

The loose motor was removed from the test item.

Drop on the eight end edges

- parpanent deformation on both handles, bendz.ng
sbout 20 degrees .

Drop on the eight corners

~ additional permanent deformation on both handles,
"about 10 degrees ‘

- data comunication operated

Atter the test, the client inmproved the constructien
and the shock test was ranewed.

3.2 shock 'cest ~ transit drop (renewed)

Drop on six faces

- test item passed the 111:11 ed functionality check
~ no mechanical injuries were found

Drop on twelve edges
-~ test itenm pussed the limited functionality check

-ﬁenanent deforrpation on both handlas, bending
: out. 20 degrees '

Drop on eight corners

— test item passed the limited functionality check
- additional permanent deformation on both handles,
about 10 degrees
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After the test the client made the functionality
check. Test item passed. .«

Espoo 18.5.1992

TECENICAL RESEARCH CENTRE OF FINLAND
Telecommunicxtions laboratory

Il\« >\.; | (/L\-‘Z La PG

Senior Research scientist
: Risto Hienonen

, g .
Technician : Slun U&Q[M—u—-——
: . O0lavi Nevalainen

APPENDIX " 1 page
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ENVRONITS OY

M90-D1 CHEMICAL AGENT DETECTOR - HUMIDITY TEST

1 Equipment needed

The M90-D3 CWA Dslector Is teslad In relative humidity range ot 10 to 95 % RH
in TNO Prins Mautits Laboratory (in The Netherlands) simultaneously with the real
chemlcal warlare agam <esting. Testing Is canied out &t room temperature and
with air that is comaminated with agent. Becauss of the M80-D1 1eaching capablity
only a few dstectors have 1o be tested in TNO. o : .

Equipment needed during the testing:

-M90-D1 CWA-detsctor and the powar supply MSO-MP1,
-yapor generation system (in TNO) : . :
" .Meloy flame photometric analyzer, model PA 2604 and modsl 460-1,
-Novasina MIK 3000-C capacitive RH-mater,
-PC and M90UIP-program, .
-MS0's device card (production card, 1034 04880 v1).

2 Preliminary actions

#190-D1 Is started via 2 PC and M3OUIP-software and st 1o stabifize for 2t lsast 15

minules. At the same time tha vapor gensration sysiem and 2l metars are switched
on and let them o stabilize. :

3 Tes! performance

The M30-D1 Is tested in TNO In a wide concentration and humidity range i order
1o find oui, how the cancertration and humidity aifect on tha defector signals and
responses, proilles, reaction 1imes and detection imits. ) o

Alr contaminated with agent ks generated by evaporating of the purs compounds
and then diluting them with dean, pressurized &ir in the vapour generation system.
Alr streams are controlled with Hi-Tec F 201-EA mass flow controfiers or by hand
using rotametars. Experiments ara carried out at room temperature and at ditfarent
relative humidtles. Humid alr is gsnerated by bubbling clean, dry alr throuph
a waler cojumn and mixing it with the cortaminated gir stream to obtain the

" required rg!atlva humidity. The comtaminaled alr Is supplied through tha air infel of
the MS0-D1. :

The concerdration of the agents is monitored with a Meloy flame photemetric
analyzer, or calculaled from the loss of the weight of the source during the
generation period and the dilution tactors applied. The relative humidity Is
measured with ths Novasina MK 3000-C capacitive RH-meter. T

The purposa 'of this testing Is 1o teach every gas or agem 1o the M30-Dt, The
teaching Is easlly psriormed by exposing the M30-D1 10 gonstant concentration

of the gas In constant humidity and sioring the signal pattern measured from the
senser ime the Intemal memory ot the M30-D1 as a par of the gas data kbrary,
These procedurss can be periormed with PC and the user Interface program, UIP.
To complete the tsaching process the user then designates the agent {gas) 8 new

Laaa A Tohasemt Hywaampt Mammns
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" name, & gas class and s parameters, which are glso stored in  MS0's memoxy.

As 2 result of the teaching there Is a gas data library for every ageni containing
savaral dasses having different concentrations and hurnkikies, When messuring the
MQD-D1 comparas the measured data 1o that of the gas lbrary and alarms i certaln
criteria are fulilled. This gas data fbrary can be kaded Into the Intemal memory
of any other M20-D1, when the simllarity -of cells In-every M20-D1 is guaranteed.

~ The simiarity testing of the cells Is done In Mikkeli, Finland using nerve-simulants

{simulats the raal agents) and other convenient chemicals, e.p. acetons. The
testresulls are compared to tha comesponding data recetved by the ‘detectors that
were in TNO-leachings. Majr ditterances cause always inspections, repairs and
retestings of the celts. For example if the moisture has caused some daterioration
the differences can be seen Immediately in the profiles ¢f the deteclor and they
tannot be renovated without repars. _

The testing equipmem In Mikkeli consists of custem-madse syringe injector, reaction
chambar, healing unit, mixing chamber, the needed alr siream comroliers and
magnat vent. Humid air Is produced fike In TNO by bubbling clsan, dry air through -
a water colums and mixing B with the contaminated air stream to oblaine the
required relative humidily, The humlidity Is measured by Humidily & Tempsrature
indicator HMI31 made by Valsala Oy. The concentration Is checked by coliecting
vapor into the adsorbent and analysing #t whh a gas chromatograph.

The profile test agent, DIMP s generated by the DiMP-callbralor to ensure atwzys
dentical exposures. Ths primary DIMP-proliles prior to the TNC (hurnidity) tests are
compared with DIMP-proflles produced after the {ests to verity the similarity. The
profiles are considered identical, if the projection between the peofiles are blgger
{han 0.97. The Intensity of the radioactive source Is foliowed Indireclly by observing
ths toal ions gathered: the sum of the & channels must be the same belore and
after the humuatly test.

4 Test repons ' )
TNO provides a lest report after the testing period. It presents e.g. the response .
times and the residual contamination times for evety agent concentration and
relative humidity. Additionally all test data is stored in bgfilas by computer
and can bo used afterwards,
Similarity lest dala are gtored In files and every test is documenied on the device
card {1094 04680 vi) with the date and sign, when the detector has passed the
test (on the back sheet of the device card).

tasing Tasoenn Hrvbayopt [TV Y]
ek
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Object
Test specimen

" Test equipment

1 TESTPROGRAM -

2 TESTRESULTS

LABORATORY RESEARCH REPORT NO. TEL3123/93
: 1)
Requested by "ENVIRONICS Oy
T PL 349
SF-50101 MIKKELI
" Order numbér

430026, 24,3.93, Tarmo Karhapis

Low air pressure test for the gas indicator. .
(Assignment no, TEL3138)

Gas indicator M90 A5 manufactured by Environics Oy

Low air pressure chamber
-volume 0,1 m3 .
- minimum air pressure zbout 20 kPa

1.1 Initial inspection _ .
- visual inspection
- functional inspection

1.2 Low air pressure test, IEC 68-2-13, Test M

- air pressure 70 kP2 (700 mber), approxiﬁuatc gltitude

above sea is 3000 m (from ISO Standard 2533)
- test duration at least 30 min

- functional inspections during pressure changes and at test
pressure '
1.3 Final inspections L .
- visval inspection
- functional inspection

L4

- 2.1 Initial inspections

Visual inspection

The outer parts of the specimen were inspected visually by naked eye.
There were no remarks on the construction of the specimens.

Functional inspection

The specimen was connected 1o the clients PC-computer during the testing

and by the specimen measured values of atmospheric condition was saved in
files. _ :

- DIMP-alarm was checked with the test gas and the zir flow was monitored

with the flow meter connected to the outlet connection.

The function of the specimen was normal and the air flow was 2,25 Vmin.

The =2 of the pame of the 'I'.c:!m"n“al Research Centre of Finland (VIT) ina

dvertising or publication in part of
Jove % [ USRI

eerer sm acthamoating fanme th o Tadlislnal atos al Tialand
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2 2 Low pressure test

) 'I'he pump down to the test pressure zakcs about one minute and the pressure
was maintained at 70 kPa about 30 minutes. After that the chamber was
pressurised to the normal ambient condition,

“The specimen functioned normally during the pump down and the air flow
was at the low pressure 2,3 /min, At the test pressure the specimen was
witched off and then again on 2nd there was no remarks in function, DIMP-
alarm warks and the flow contro! works normally.

The function was normal also during the pressurised,

2.3 Final inspection

Visual inspection

“The outer parts of the specimen were inspected visually by naked eye.
There were no remarks on the construction of the specimens,

Functional inspection
The function of the specimen was normal and the air flow was 2,25 Umin.

Espoo April.15, 1993

TECHNICAL RESEARCH CENTRE OF FI'NLAND
Telecommunications laboratory

Semor Rcsearc‘n Smermst /"ZW}\ C/(a"\n.

e s ---Risto Hienonen -

+ Technician . 4’
' Olavi chalamen
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M90-D1 CHEMICAL AGENT DETECTOR - TEMPERATURE TEST -

. Equipment needed o -

- software: YMPTST2 of M30, DIGICOM.EXE

- PC with serial, parallel port and DIGIBOARD (serial-bus card),
- PC-M80 Datacable,

- MS0-MP1 Mains Power Supply,

- Ma0's Production card (1094 04880).

Generszl

The temperature test of the M90-D1 CWA Detector consists of three parts:

cooling to -30 °C, cold start and test In + §5 °C. The purpose of the test is 1o
determine the starting time of the detector in cold and the operation of the detector
in cold and hot atmosphere. Additionally & serves to ensure the function and
etficiency of producis at an early stage i.e. for testing the mechanical and elecirical
quality of a product. When comparing the responses of the detector 1o the previous
normal ones 1t is posslble to find out any failures In construction (defectlive radiation
source, deteriorated cell surfaces, defective vacuum pump or other component,...),
electronics or other parts of the MS0-D1. _

It is recommended 1o0. make the cold test first. Then it is easy to remove the
condensed water away from the deteclor during the hot test.

Prefiminary actions

_Prior to testing YMPTST2 -program must be loaded inlo the memory of the M30-D1

and the DigiBoard instafled in the iogging PC. It is possible to test 8 detectors )
simuttaneously. Then the detector casing is closed, the power supply is connected
and the unit, which is not operating, is placed In the test chamber.

Cold test

The MEG-D1 is allowed to stay in -30 °C temperature for 16 to 20 hours prior to the
actual stant. First the PC-program, DIGICOM.EXE Is started, the file-logging is
turmed on and atier that the M3D can be switched on. The name of the loglile

_can be anything, but the exiension is always .CLD. it is recommended to use

ihe detector name (serial number) as a logiiie name. - - --- - -

The program stores cell temperatures and the measurement values of the six cell
signals into the logfile every ten seconds. The maximum duration of the logging is
25 minutes. If the deteclor cell temperature has stabilized before that, the power
led is on continuously and the celt signals are normal, the test can be stopped
eaglier. The unit has passed this test and the test data (starting time and the
logfile) must be written down. )

Lanan

EK

Touaramt Hyvimryont Mimang
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Temperature test, M80 - D1 2
Test performance 1094 04681

18.5.1893 : TEMMS0.WP3

5 Hot test
The performance of the hot test is analogous 10 the cold test. The warming time
prior fo the start of the M30 and the actual hot test is 3 to 5 hours.
The loglile name is the detector name and extension is .HOT. The start of the M30
is made normally and atter about 30 seconds.there .should .be printed basic level -
calculation and channel signals on the screen. After that the M30 is changed to
measurement stage and the cell signals are followed umiil they are stabliized.

6 Test reporis
Each successiul part of the temperature tesi is documented on the production card
of the detector with the date and signed. Every test is compared to the previous
well-proved values beicre the approval. .
In cold and hot tests the logfiles are named according to the detector name and
with extensions .cid and hot. '
In any malunctions the unit must be inspected, repaired and retested successiully.
Only after that the detector has passed the temperature test. o

Lannn Tartasmmd Hysbhoyt Haana
EK T Tﬂ'
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Finnish Centre for Radiation and ' , (Supplement to type inspection protocol
O Nudex Safety A 1008/311/83, March 25, 1993)
STUK r.0BOX 14,
. - FIN-00881 HELSINKI
Tel. Int +358 0753381 .
Telofax Int + 358 0 7598 8248
July 21, 1994 1008/311/93
Instrument: - Chemical Warfare Agent Detector
Type: M80 CWA Detector
Manufacturer: Environics Oy
P.0.BOX 349
_ FIN-50101 Mikkeli, Finland

Radiation Source: - 5.9 MBq, Americium 241
Date of measurement: "~ July 12, 1294
Plac':e,of measurement: - Finnish Centre for Radiation and Nuclear Safety

Following measurements were made:

1. Extemal dose rate on various sides of the instrument

2. Extemnal dose rate on various sides of the detector unit (sensor pack)
detached from the instrument

3. Extemal dose rate on vanous sides of the source box detached from the
detector unit

The radiation meter used was: Smart ION, (Mini Instruments Ltd, Morgan
Nuclear Safety Products, Great Britain), serial number 21 44, (callbratlon data
attached). . _ .

Results of measurements:

Local background‘ (0.1 uSv/) is subtracted.
For the symbols of directions of measurements, see attached drawings, picture

1 and 2.

1. Dose rates (in uSv/h) outside the instrument:

measuring direction: A B C D E F
dose rate: )
(at the surface) 0.2 <01 <01 <01 <01 <0.1
(10 em from the surface): <0.1 uSv/h in all directions



2.Dose rates (in uSv/h) outside the sensor pack (measunng dxstance fromthe

outer surface = 10 cm):
measuring direction: A - B 0} D E F

doserate: 03 <01 <01 <01 02 02

3. Dose rates (in uSv/h) outside the source box:

Attachments:

measuring direction: A B C D E F

dose rate:
(10 cm from the surface) 0.4 <0.1 0.1 20" 02 0.2
(5 cm from the surface) 0.6 <0.1 0.2 32 03 0.3

The maximum dose rate outside the source box is 10 pSv/h (obtained on
the surface of the box in dlrectuon D).

—
‘- . .

Jaakko Tikkinen, _
- Physicist, Radiolsotope Applications

1, 2: Drawings of the instrument (picture 1, 2)
3: Calibration data of the radiation mieter
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General Information

This manual includes instructions forusing the MGD-1-S gas detector and the main features of the MGD-
WinUIP program. Instructions are to be used as a guidance during normal operation but also as training
material.

MGD-1-Sisafastand versatile gas detector which is manufactured in Finland. It detects and recognizes real
time from ambient air gases and odors which have been saved in its memory. The detector can be
programmed either to monitor changesin gas profiles or to identify gases and their concentrations.

The detection is based on the ionization of gas molecules in a measurement cell, IMCell™, which is
internationally patented by Environics Oy. During operation, ambient airis continuously pumped through the
device (~2 I/min). Inthe ionization chamber of the IMCell™ incoming sample gas molecules are ionized by
24 Am source. The ion clusters formed through ion molecule reactions are brought into different electrical
fields perpendicular to the sample flow. This technique isbased on ion mobility which is proportional to the
molecularweight and charge. The ion clusters are collected to the six separate measuring electrodes forming
a specific identifiable signal pattern for each type of gas. The detection is executed by comparing the
measured profiles with the learned gas profiles in the memory ofthe MGD-1-S. From the measured signal
level the concentration of the sample gas can be calculated.

MGD-1-S gas detector with IMCell™ method measures profile changes/concentrations continuously. The
measurement cell requires minimum maintenance since the sensor does not use any catalysts or other
consumables. The MGD-1-S cantemporarily tolerate high concentration levels and it recovers quickly after
the exposure.

The MGD-1-S detector can either be portable or permanently installed without the need for constant
supervision. The LCD display shows the detected signal changes or the name and concentration of the
calibrated chemical. In addition, failure messages are displayed if a malfunction occurs. The MGD-1-§
provides both audio and visual alarms. A fter the alarm given, the concentration of the detected chemical s
shownina flashing display for 30 seconds.

The user canmodify and optimize the characteristics ofthe MGD-1-S detector with PC. The MGD-WinUIP
userinterface program enables the user to adjust and set the working parameters, change the internal data
libraries, save the measured data and teach new gases to the detector.
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1 Important to know before Operation

It is possible to calibrate the MGD-1-S detector according to the customer’s needs. If the detector is
exposed to some gas for which it has not been calibrated, the detector might startrecognizing. In the display
the name of some gas from the current gas library as well as concentration values will be seen. These
measurements are not reliable and the measured values must not be used. The detector measures correctly
only those chemicals which it has been calibrated. If there isneed to detect extra gases, please contact the
supplier.

MGD-1-S detectors are also internally compatible which means that in most cases the gas libraries canbe
transferred from one detector to another. However, the other operating parameters vary between detectors
and unauthorized changing of gas libraries and other parameters might lead to serious operating problems.
Instructions and special training for adjusting and specialized operation are available from the supplier.

1.1 Radioactive Source

MGD-1-S contains aradioactive source 160uC of ! Americium. Detectors have passed a wide range of

testsand they do not pose any danger orrisk to the user. However, unauthorized repair or disassembly of
the MGD-1-S detector is not allowed.

Unauthorized repair or disassembly of the detector may result in exposure to a-radiation. Ifa malfunction

occurs and this cannot be resolved with normal user operations, please, contact the nearest authorized

service agency.

A detector that hasbeen taken out of use hasto be returned to Environics Oy forradiation source removal.

1.2" Safety Instructions

MGD-1-Sissafe andriskless touse. However, the circumstances where a detector isused can be harmful
ordangerous. Itis not allowed to use a detector in EX classified rooms. When working with hazardous
chemicals, remember to follow the safety instructions of chemical supplier.



ENVIRONICS OY _
MGD-1-S Gas Detector, User's Manual 1294 08420V0

2 Operation

Allthe switches, connectors and the LCD display as well as the airinlet and outlet are located on the front
panel of the MGD-1-S. The battery or alternative power supply unit is clipped on to the bottom of the
detector. When the detector is installed in a permanent position (fixed systems), poweris supplied through
the multipurpose data/power connector.

The airsample foranalysis is drawn through the airinlet to the sensor unit. This unit consists of an internal
dust filter, heater, air flow controller and the two separate sensors, IMCell™ and SCCell. A fter the sensor
unit, theair flows throughthe Venturi tube and air pump beforebeing expelled. The Venturi tube isused along
with the pressure sensor to measure the air flow rate. The internal software keeps the air flow through the
sensor constant by controlling the voltage supplied to the airpump.

The signals of the sensors are processed, converted into digital form and continuously analyzed by the internal
processor. As aresult of this real time analysis, the possible recognition of the gas/chemical will be done by
indicating the name of the gas/chemical on the LCD display, and by the alarm sound ifthe audio alarmis
switched on. The processor controls the total operation of the MGD-1-S including the start-up of the device,
built-in testing and operational logrecording.

The signal analysis software uses Advanced Signal Pattern Recognition Method, called ASPRM. The user
can communicate with the MGD-1-S by the User Interface Program (MGD-WinUIP). This software is
described more detailed later in this manual. (seechapter 6)

21 Main Parts and Connections
Figure 1 shows the main partsand connections oftheMGD-1-S detectoras follows:

1. LCD Display

When there are none of the detected chemicals intheair, the text “NORECOGNITION” and some numerical
values aredisplayed (IMCelland SCCell responses, relative humidity). A setinformation willbe shownin display,
whenrecognizingachemical. A failure messageisdisplayed ifamalfunctionoccurs.

2. Filter Protection Gap and theInternal Dust Filter
In thenormal case, the internal filter isnot needed. Only whenthe sample airis dusty or sandy the internal filter
should beused. When using the detector the protection gap must be carefully closed.

3. Buzzer
Ifthe AUDIO switchis ON, the buzzer will sound during alarm (intermittent) or for a malfunction (continuous
sound).

4. AirInlet Protection Cap

Theairsampleistakenthrough thisinlet. The cap shouldbe removed before starting the operatlons Ifnecessary,
the airinlet tube should be fitted to the inlet before starting the detector. The detector canbeused whenit’s raining,
ifthe protection cap is loosely placed (smoothly click the cap on). Keep the protection cap closed whennotin
use.
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5. Data/Power Connector

This connector features a wide range of connections to various external systems suchas PC,RS-232 and RS-
485-communication, plotter etc. Using the MGD-1-S with PC requires the User Interface Program (MGD-
WinUIP). Keep the connector protection cap fitted whennotinuse.

6. Power Switch

7. Audio Switch
Ifthe AUDIO-switchis in the ON-position, the buzzer will sound during alarm and malfunction.

8. External Pump Connector
Inafixed installation, the tube froman extemalalrpumpcanbeconnectedtothls connector. Anappropriate air
pumpis specified by the manufacturer. Keep the protection cap tightly closed when not inuse.

9. Air Outlet Protection Cap

Theairsample flowing through the detectorwill exit via this connector. During operation it mustbe kept open.
During transportation and storage this capshould bekept closed. Whenusing the detectormram thiscapshould
alsobeloosely placed asanairinlet protectioncap.

10. Carrying Handles

11. Battery Box.
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Figure 1. The main parts and connections of MGD-1-S Gas Detector
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2.2

Preparations for Operation

MGD-1-S GasDetectorhas aselfdiagnostic program that is activated uponstart up and during the operations.
This self diagnostic program continuously controls and monitors the operation of the detector. The items
whichare diagnosed are: '

Air flow through the unit (FLOW FAILURE)

Powerto theunit (VBATT FAILURE or VOLTAGE TOO LOW, TURN MGD OFF!)
IMCELL™ operation IMCELL FAILURE)

SCCell operation (SCCELLFAILURE)

Temperature (TEMP FAILURE)

Ifthe self diagnostic program detects one of the above failures, the type of failure will be displayed on the
LCD-display. Ifthealarm audio switchis in the on position, the detector will sound a continuous alarm. The
selfdiagnostic program controls that all set-up parameters are correct, so that operation with “false set-up”
isnotpossible. Ifthe required set-up parameters cannot be adjusted, the detector will not start. The operator
must perform the following checks to ensure the properoperation of the detector and toavoid giving failure
alarms:

23

Inspecttosee ifboth the air inlet and outlet are open and free from blockage
Check thatthe internal air filter and the external pump connector caps are tightly closed
Visually inspect that serviceable battery or power supply is properly connected

Actions before Start Up

. Check that the external pump connector cap, internal filter cap, and the Data/Power connector cap

are tightly closed and install battery or other power source:

a) Placethedetectoronaflat surface and turn itupside down.

b) Openandremove the battery box cover and install abattery. Note that the battery box can be fitted
in only one correct position.

¢) Ensurethattheelectrical connectors fit well together. Do notuse excessive force.

d) Close thecoverandreturnthe detectortothe upright, normal operating position.

. Opentheairinletby twisting the cap counterclockwiscuntil it can beremoved. Pullthe cap completely

offand letithang by the nylon cord. By pushing the cap only halfway on, it will act as arain shield.

. Opentheair outlet cap in the same way as the airinlet cap.
. Setaudio switch to the ON or OFF position.

. Determine whether conditions are such to require an external micro filter (e.g. are there dust or other

particles in the air).
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2.4 StartUp

The portable detector must be started inthe same configuration and under the same conditions that it willbe
required to operate. The start up has to be done under conditions where there are no extra chemicals in the
air, because the detector will calculate the basic levels as zero. Ensure that the chemical sampling tube is
connected priorto starting the detector (whenused). In the laboratory, MGD-1-S canbe started in normal
ambientair orit canuse so called reference air. To startup, proceed as follows:

1. Turnthe powerswitchtothe ON position.
2. Afterafewsecondsthe followingtext will appear onthe LCD display:

SW V.N.N.N.N
READING EEPROM

INITIALIZING
HEATING SCCELL

INITIALIZING
'HEATING IMCELL

At”"HEATINGIMCELL?” state the sound of the pump can be heard. Inthe same time the
selfdiagnostic program starts. Atroom temperature, the detector needs about 5 minutes
towarmup. In coldertemperatures the warm-up will take alonger time. The warm-up time
also depends on the charge and age of the power source.

After warm-up the following text will quickly appearon the LCD display:

IMCELL CHECK
BLC CALCULATION

When the text “NO RECOGNITION” appears to the display, the MGD-1-S detector is ready for operation

3. Ifamalfunctionisdiscovered during the diagnostic programa failureis displayed on the LCD and
continuous alarmis givenifthe audio switchisinthe ON position

4. During the startup procedure, ifa failure is discovered, turn the detector offand refer to the
troubleshooting section ofthis manual (see chapter2.9)

2.5 Carrying Out the Measurements

The operation can be started when the text“NO RECOGNITION” is shown on the LCD display. When the
detector has not beenused for several days, it is recommended to wait about 10 minutes before starting
measurements.

10
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For example when making leakage measurements the detector can be placed in the carrying bag and with
theinlet tube the air samples from pipe lines and tanks can be taken. It is not allowed to block up the air flow
duringthe measurement. Ifa malfunction occurs (failure textin display), the detectorhas tobe taken toa place
where the concentration of chemicals is minimum since after recovering from the failure the detector will
automatically calculate a new basic (zero) level. Measurements that have abasic level calculated in an
environment which contains a significant concentration of some chemical are notreliable. The settings which
control theautomaticbasiclevel calculation aftermalfunction and other failure settings can be adjusted with
the MGD-WinUIP program.

11
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2.5.1 LCD Display

Atthenormalsituation the text ”’NORECOGNITION” and three numerical values are displayed on the LCD
display. First value is the sum signal response from IMCell™, second value is the SCCell response
(semiconductor) and third value is ainstantaneous value of the relative humidity.

When MGD-1-Srecognizes a chemical, the name (or abbreviation) of the chemical is shown on the LCD
display. Ifthe concentration calibration is set, the concentration is shown onthe LCD display inreal-time.
The names and concentration units thatare shown onthe LCD display canbe set by the user’s requirements.
The graphic bartells the user whether the concentration is within the reliable measuring range (see figure 2).
When the concentration calibration is not set, the IMCell™ signal level isused.

Ifthe detectoris exposed to some gas/chemical whichis notretrained to its” memory, the detector might start
recognizing . Inthedisplay, the name of some calibrated gas as well as its concentration values may be shown.
However, these measurements are notreliable and the measured values must not be used.

In addition, a failure message is displayed if a malfunction occurs. When connected to PC, the text
“SERVICE MODE”isdisplayed.

Onthe LCD display the recommended measuring range of the concentration values is shown by a graphic
bar. When the reliable range is exceeded, the graphic baris at maximum.

GAS nnm GCAS mEEEEEEN

15.4 mg/m3 | >500 mg/m3

The concentrationisinthe The concentrationis above
normal measuringrange thereliable measuring range

Figure 2, Reading the LCD display

12
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2.5.2 Data Logging (extra function)

Itis possibleto save measured data by connecting the MGD-1-S gas detectorto PC.Data logging requires
aMGD-WinUIP user interface program and a communication cable for PC connection.

2.6 Operation under Unusual Conditions

The MGD-1-S gas detector can be used also underunusual conditions such as rain, dust and temperatures
below 0°C (32°F), if the necessary precautions are taken. While operating underunusual conditions, it is
important that dust particles or water do not penetrate inside the detector. If thathappens, contact the nearest
authorized service agency and ask foradditional instructions or return the device to supplier for maintenance.

2.6.1Rain

MGD-1-S Gas Detector is capable of operating also inrainy conditions. Ensure that the protection caps on
the airinletand outlet are placed on the rain position (pushed halfway on).

2.6.2Dust

‘When operatingunder dusty conditions, the external micro filter should always be used. The filteris placed
atthe end of the inlet tube by twisting it clockwise until it fits tightly. Operation under very dusty or smoky
conditionsisnotrecommended.

2.7 Shut Down

1.  Turnthepower whichto OFF
2. Removetheinlettubeandreplace the airinlet and outlet protective caps.
3. Remove the battery or power source prior to extended storage (1 week or longer).

2.8 Sound Alarms

MGD-1-S Gas Detectorhas two types of sound alarms: intermittent and continuous. The sound alarms will
work when the AUDIO switch is ON. When an alarm sound is heard, there is always an information textin
the LCD display as well. When a gas is detected, the name and the concentration are shown, and ifa
malfunction occurs, the failure message is shown. .

Whenasetalarmlimitisexceeded and a gasisrecognized, the detectoralarm sound isintermittent. The alarm
sound will continue until the concentration decreases below the alarm limit. When a malfunction occurs, the
alarm sound s continuous. The sound will continue until the failure is corrected, or the AUDIO/POWER is
switchedto OFF

13
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29 Troubleshooting
Ifa failure message is displayed, always perform the following checks:

1. Inspecttoseeifbothairinlet and outlet are open and free from blockages.
2. Checkthat the internal filter and the external pump protection caps are tightly closed.
3. Checkthat the used filters are at the proper condition (not blocked or dirty).

2.9.1 The Detector does not Start

Ifthereis no textinthe LCD display and/or the sound of the internal is not heard, ensure that the battery is
charged and the battery or other power source is connected correctly. A fter charging orreplacing the power
source, start up again. If the failure is not corrected, contact the authorized service agency

2.9.2 Vbatt Failure / Voltage too low, Turn MGD Offl

VBATTFAILURE occurs when the battery voltage is too low. The detector will operate and measurements
canbe continued for ashorttime after this failure message appears in the LCD display. Replace orrecharge
the battery as soon as possible. Afterashort time the detector will automatically shut down and the message
VOLTAGE TOO LOW, TURN MGD OFF! is shown in the LCD display. Now the battery should be
replaced orrecharged.

2.9.3 Flow Failure

Theair flowisblocked. Checkifthe protection caps ofairinletand outletare fully open. Checkifthe protection
cap ofexternal pumpand internal filter are tightly closed. If filters (external or internal) are used, checkif they are
blocked ordirty and renew themifnecessary. Ifthe failure is not corrected by this procedure, contact the authorized
serviceagency.

" 2.9.41MCell Failure

There is amalfunction in IMCELL™ operation. Shut down the detector for acouple of minutes and take
the detectorto aplace where the chemical concentrations are ata minimum. Aftera couple of minutes, start
up the detectoragain. If the failure isnot corrected and you do not have the MGD-UIP Program, contact
the authorized serviceagency.

If you have the MGD-WinUIP program, try the Decontaminate function (see Chapter 6.5.9 WinUIP/
Decontaminate). The chamber temperature should rise up to maximum (+80°C) for 10 minutes. After
decontamination, waita couple minutes before starting up the detector. If you start up too quickly the TEMP
FAILURE will occur. Ifthe failureis stillnot corrected, contact the authorized service agency.

14
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2.9.5 Temp Failure

The temperature is not within the specified temperature. There is ambient air or sample gas in the
measurement cell whichtemperature isnotin the allowed range (+15...55°C). If you have the MGD-WinUIP
program, check the set IMCell temperature value. If the temperature has been too high, try to cool the
measurement cell to alower temperature by letting coolairthrough the device and wait until the failureis
over. Repeating the detection in the same circumstances will usually cause the same failure ina very short

time. Try to measure ina cooler area or with cooler gas. If the temperature stays under +20°C, contact the
authorized service agency.

2.9.6 RAM Failure

There is amalfunctionin RAM memory. Contact the authorized service agency

2.9.7 SCCell Failure

The SCCell sensorisnot working correctly. Contact the authorized service agency.

2.9.8 EPROM Failure

There isamalfunctionin EPROM functions. Contact the authorized service agency.

15
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3 Testing with Gas Detector

3.1 General

The testing is needed when changing the parameters of gas library or when teaching anew gas profile for the
detector. The target for thiskind of testing is to create similar circumstances as there shall be when measuring
with the detector. Normally this means tracing the humidity ranges but sometimes also creating a special
backgroundair. The number of different testing conditions depends on application. Concentration calibration
requires more testing than so called ON-OFF system calibration.

3.2 Simulating Circumstances

Almost inevery cases so called vapor generation systemis needed when simulating measuring conditions.
Exceptions are testing on site, when the process conditions will be automatically taken into account. Such
testing isusually so called sniff test, where the sample gas is sniffed directly from a bottle or other container.
Naturally this disables the concentration measurements. The sniff tests are used only in cases where alarm
detection (ON/OFF) is enough.

Three essential elements of the vapor generation system:

1. Ithastobe possible to generate the wanted process etc. conditions which means correct temperature,
humidity, background level etc.

2. Thesystemitselfis notallowedto give any response, which means thatall the pipes, tubes, surfaces
etc. hasto be clean. ‘

3. Ithastobe possible tochange one parameter in time (or several if it’s necessary)

Inthe figure 3 there is a schematic diagram of the vapor generation system which meets the above mentioned
requirements. The benefits of this system are for example the possibility to keep humidity constant when
adding sample gas; possibility to create relative humidity ranging from 0 to 100%; short pipelines after adding
sample gas (which minimizes the contamination of surfaces thus optimizing the response and regressing time
toberesult ofthe MGD-1-S device not the system) and the possibility to generate several different kinds
oftestsamples. '

16
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3.2.1 Operation of the Environics Oy’s Vapor Generation System

System description

Theair forthe system should be available either from a compressor or equal. A pressure valve prevents any
undesired pressure effects to the system. Itisrecommended to use an oil less compressor to avoid traces
of oilin the sample air. Any remaining impurities is purified witha charcoal filterand the air is dried witha
silica gel. The charcoal filterisrecommended tobe replaced twice a year, the silicagel can be regenerated
by heating orrenewed whenever the desired humidity cannot bereached anymore.

Thepurified and dried airishumidified by transmitting it partially through a waterbubbling bottle. The amount
ofairthrough the bubbling bottle is controlled with a valve. The humidification effect can be increased by
heatingup thebottle. Itisrecommended touse distilled waterin the bottle in order toavoid background signal
from the possible contaminants in the water.

The air with the adjusted humidity is next transmitted to a T-piece wherefrom the airis either going straight
tothe MGD-1-S asadilutionair, ortoan agent generation line. As akey feature of the system the air source
forbothlines (dilutionand agentlines) have the same humidity. Inthe agent generationline the desired amount
of testagent is being mixed into the air. The mixing can take place in several ways, usually an infusion pump
isbeingused forliquids. In the infusion pump the piston of a syringe is being pushed with a known velocity.
Fromthe parameters such as piston size, speed and total air volume the concentration of the sample gas can
be calculated. A heating/cooling oven can be used for solid compounds. The sample is placed into the oven
and the concentration is controlled with a temperature of the ovenand with the air volume through the system.
Itisalso possible to use commercially available diffusion tubes.

Inorderto avoid any time delays (system effects) in the responsc and recovery times of the MGD-1-S the
- agentlineis connected to the dilution line just before the MGD-1-S. If desired an external humidity sensor
canbe connected to the air line after the MGD-1-S.

Allthe materials in the vapor generation system should not absorb gases and they should not cause any signal
tothe MGD-1-S. Teflon, glass and stainless steel are suitable materials.

The vapor generation system described above is available from Environics Oy. Please contact the nearest
authorized service agency. :

3.3 Testing instructions

1. Connectthe MGD-1-S inthe vapor generation system, start the air flow and the MGD-1-S. By this
way the MGD-1-S samples purified air right from the start.

2. Testthesystembackground by turning the 3-way valve on and off. Theresponse in the
MGD-1-S should not exceed 10 bits and the humidity should be steady. If this cannot be achieved the
system may be contaminated and needs to be purified.

. Starttesting withthe chemical.

. When finished test the background signal again in order tomake sure that all the sample has been
vaporized out from the system.

W
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Figure 3. Operation principal of the vapor generation system
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'4 Service and Maintenance

4.1 Cleaning

Before cleaning the detector, check that all air and electric protector caps are tightly closed and the power
isturned off, The exterior of the detector may be cleaned by spraying it gently with solution containing mild
dish soap and water, or with a damp soapy cloth and finally drying its surface.

Ifthe detector needs to be cleaned inside and you do not have the MGD-WinUIP User Interface Program,
contact the authorized service agency. The cleaning by using the MGD-WinUIP is described in chapter
6.5.9/Decontaminate. Do not open the detector yourself!

4.2 Testing the Detector

The operation of MGD-1-S gas detector can be tested with a test gas, which gas profile hasbeensaved to
the memory of the device. Test as follows:

1. Have the detector operating for at least 30 minutes.

2. Bringthetesternexttotheairinlet (figure 4).

3. The detector should recognize the chemical within ten seconds. Afterrecognition (the name of the
chemicalis shown on the LCD display) remove the test sample

4. Ifitisnotrecognized, remove the test sample and wait for at least 2 minutes. Then repeat from step
2 onwards by bringing the sample nearertotheinlet.

Figure 4. Giving a test gas sample to the detector
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4.3 External Filter Replacement

-

With continuous use, the external filtermust be replaced at least every 12 months or as necessary. After long
storage periods the condition of the filter should be checked before taking it back touse. Ifthe filteris blocked
or contaminated it mustbe replaced immediately.

CAUTION!Filters have alimited life, and the use of old filters might cause damage to the detector. Use
always new and original filters!

4.4 Power Source Replacement

The power source of the gas detector can either bea battery or a main power supply unit. Both power units
are connected in the same way to the bottom of the detector. They are replaced as follows (figure 5):

- 1. Ensure thatthe POWER switchis OFF.
* 2. Turnthedetectorupside down onthe table orany other flat surface. Open the brackets (1) on the sides
ofthe detector. Remove the cover of the battery box (2) and carefully remove the battery.

3. Insertanew orserviceable battery or apower supply unit carefully into its place. Note that the power
unit canbe placed in only one position Be sure that the battery electrical connector fits into the battery
orpower supply unit. Do not use excessive force.

4. Gently close the brackets and turn the detector back to normal position.

D\

\ - )'

Figure 5. Replacing the power source

20



ENVIRONICS OY
MGD-1-S Gas Detector, User's Manual . 1294 08420V0

4.5 Charging the Batteries

Important when charging:
Recharge only NiMH batteries with the BC1 charger. Itisnot recommended to use this charger with other
types of batteries because they might have different charging current.

When connected to a power supply, the battery charger charges a battery continuously. To recharge the
battery, proceed as follows:

1. Plugthebattery chargerlead into the battery. i

2. Plugthebattery chargerinto the power supply socket (85...264 Vac).

3. Aredledofthechargerindicatesthe state of charging operation. If the battery is deeply discharged
the red led blinks rapidly few minutes and then turns automatically on normal charging mode witha
continuouslyilluminatingredlight.

4. Therechargingtime for the completely exhausted batteries are approximately six hours. When the
battery is recharged the charger turns itselfinto trickle current mode and the led is blinking slowly.In
this mode the charger keeps the battery fully charged and ready for operation.

NiMH battery can be charged and discharged hundreds of times, but finally its ability to be recharged

declines. When the detector’s operation time with a battery is considerably shorted, itis time tohave awhole
new battery. Used batteries should be recycled or disposed in a proper way.
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5 Equipment

5.1 Cal;rying Bag

The carrying bag is designed for the MGD-1-S detector. It is intended for the storage and carrying of the
detector. The shouldersling strap facilitates the carrying of the detector over the shoulder. Backpack straps
located in the rear pocket enable the detector to be carried as a front or rear backpack.

Figure 6. Carrying Bag
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5.2 MGD-1-S Inlet Tube

The chemical sampling tube (Teflon, app. 1,5 m) isused with the detectorin the chemical monitoring mode.
The tube provides the possibility to monitor specific areas, for example, ifa tube/valve is leaking. The tube
is attached to the air inlet valve with a screw collar prior to the starting of the MGD-1-S. Under dusty
conditions, the Micro Filter is attached to the tube. Donot use any other tubes inplace of the MGD-IT Inlet
Tube, because they might cause malfunctions during detection. Ifthe tube needs tobe replaced orextended,
please, contact the supplier

5.3 Power Sources

The MGD-1-S is capable of operating with several types of batteries. In portable use the power source is
battery. In fixed installation the main power unit is used.

The standard delivery of the MGD-1-S gas detector includes arechargeable NiMH battery.

5.3.1 Rechargeable NiMH Batteries

TheNiMH battery will operate MGD-1-S atroom temperature continuously forabout eight hours. Atlower
temperatures the operating time isshorter. Itis notrecommended touse MGD-1-S with a battery at temperatures
below -5°C (23 F).

5.3.2 Mains Power Supply Unit (extra equipment)

The mainspower supply unitisused infixed installations or when having alonger term monitoring application.
The power unit is attached in place of the battery and is held in place by using the battery coverholdmg
clamps. The mains power unit can operate on the range of 85...264 volts (AC).

5.3.3 Vehicle Power Supply Unit (extra equipment)

The vehicle power supply is an DC/DC converter which convertsa 10...32 VDC to the correct working
voltage for the detector. The power supply is attached to a standard cigarette lighter connector, making it
capable of being powered via the sockets in most vehicles. CAUTION! The vehicle power supply will
operate the detector and charge abattery concurrently. Donot plug in and try torecharge batteries thatare
notrechargeable asthey might explode when attempt to charged.
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Fig. 7. External Filter with Adaptor

5.4 External Filter (extra equipment)

Theexternal filterisinstalled overthe airinlet of the detector. The filterisused to prevent small particles of
dirtand dust from contaminating the detector. The external filterisused mainly in fixed installations but also
withinlettube. It should always be used when detecting under dusty conditions.

5.5 Battery Box

Thebattery box is needed when using NiMH batteries.

5.6 Battery Charger
Thebattery chargerisdesigned to recharge one NiMH battery atatime. It requiresapp. 6 hoursto fullyrecharge
adischarged NiMH battery, lesstimeifthereis still some charge remaining onthebattery. The batteries maybe

charged only whenthe temperature isbetween 0°C (32°F) and 40°C (104°F) and the working conditions are
safe.

5.7 Communication Cable (extra equipment)

The communication cable is used to connect PC to the detector via the Data/Power connector. For
communication the MGD-WinUIP userinterface programisrequired.
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Figure 8. Data/Power Connector (front view)

There are 10 pins at data/power connector, which are marked from A to J as follows:

- PinA: External System Control

- PinB: External System Control

- PinC: datainterface, either TxD (RS232)or A (pos.terminal/RS485)

- PinD: datainterface, eitherRxD (RS232)or B (neg.terminal/RS485

- PinE: Communication Type Selection (RS232/RS485)

- PinF: PORTABLE/FIXED (fixedinstallation when grounded)

- PinG: EXTPUMP CONTROL (control voltage to external air pump in fixed installation)
- PinH: AnalogOutput(1-5VDC)

- PinI:  Vms(powersupplyandcharge in fixed installation or vehicle use)

- PinJ: GND ‘
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6 MGD Windows User Interface Program (MGD-WinUIP)

The MGD-WinUIP user interface program is a personal computer software program which is needed for
communication between MGD-1-S gas detectorand aPC. With this software it is possible to adjustand set
working parameters, to saveand monitormeasured informationinreal-time, tomanage the internal data libraries
andto teachnew gas profiles to the detector.

Note! The M90-WinUIP software used in Environics M90 CW A detectors is incompatible with the MGD-
WinUIP.

6.1 General

The MGD-WinUIP software will un in PC type computer with Windows95, Windows98 or Workstation
NT 4.0 operating system. A free RS232 serial port for connecting MGD-1-S detectoris needed and the
computer should have atleast 16 MbRAM memory.

6.2 Operating Levels

The MGD-WinUIP program has two levels, operatorlevel and service level. The operator level enables
communication withthe MGD-1-S detector as well as monitoring and saving the measured data. Atthe
operator level the changing ofoperating parameters of the detector and adding/changing/deleting internal gas
libraries is disabled. Atthe service level itis possibleto do above mentioned operations and to teachnew
gas profiles to the detector. The both levels are protected with a password. It is highly recommended to
participate toa MGD-WinUIP training course before operating at the service Ievel. Atthe table below there
are listed enabled operations at different user level.

Operation Operator Level Service Level
Measuring X p 4
Dccontafrﬁnating X X
DataLogging X X
MonitoﬁngPammetem P A x
Changing Parameters . X
ChangingLibraries X
Teaching New Gases . X

Table 1. Operating Levels
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6.3 Installation

Insertthe MGD-WinUIP installation disk into your floppy drive. Open the Setup program from the Start
Menuby clickingon Run... Typea:\setup.exe and press enter. The installation will start immedialy. During
the installation it can be chosen in which folder the program will be installed.

6.3.1 Starting‘the Program

Before you start the MGD-WinUIP program a MGD-1-S detector must be connected to a COM port of
your PC. The MGD-WinUIP program can be started from Start Menu or if there is a shortcut on desktop
by clicking ittwice. The authorization window will appear and by entering a correct password the Start
Window will appear. Default password for operator level is MGDWINUIP (uppercase!).

' WinUIP Login ' [X]

Figure 9. Authorization Window

Switchnow the MGD on and wait some seconds. When MGD has done itsinitializations the MGD software
version should appear on the Start window. If not, there is acommunication failure between MGD-1-S and
PC.
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ENVIRONICS OY

FEIFIRNAEANGRINIEN AR T

Welcome to the MGD User Interface Program, Version 1.0

Switch MGD-1 on and wait a minute, pleasel

Figure 10. Start Window

Startup Window activates the Communication Setup button if there are some problems with communication
between PCand MGD-1-S. By pressing the button, the Communication Setup window appears. There user
can change the COM port by which the MGD-UIP program tries to communicate with MGD or the
connection type. Normally the direct connect type isused. When an error message is displayed at MGD-
WinUIP start-up, the connect type should be changed or the serial communication port is used by another
device and should be changed. Other communication setup settings can only be changed by manufacturer.

—

| Communication Setup

Figure 11. Communication Setup Window

‘When the communication succeeds the MGD software version is displayed on the middle text row. You
cannot proceed from this window until MGD is heated up for correct operation. When MGD isready for
operation the PC will beep and enable the Continue button. Click the button to proceed MGD-WinUIP.
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Starting at Service Level
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Welcome to the MGD User Interface Program, Version/
MGD Software Versicn 3.0

MGD-1 is ready for operation. Press Continue, please!

The software version
of the MGD-1-S

|- Confinue |

Starting Message

Figure 12. Message showing when the detector is ready for operation

The program canbe closed by pressing the Exit Button.
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6.4 MGD-WinUIP Main Window The menus of the
MGD-WinUIP
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Figure 13. Pull down menus and the measurement display.

The MGD-WinUIP main window canbe displayed either in terminal mode (as in picture) orin trend mode
(seeitems 6.5.4 and 6.5.5). The lower part displays measure datanumerically interminal mode or as graphs
intrend mode. The pull down menus of the main window are:

Exit the MGD-WinUIP software can be terminated from Exitmenu
Operator
- Start/Stop Measure starting/stopping the measurements
-Measure Options setting of measured data type and basic level display
-Trend Options selecting items to be shown on the trend display
- Terminal/Trend Display toggling between terminal and trend display
-FileLogging saving the measured information
-File Logging Options selecting the informationtobe saved
-Save Terminal tosavethe last 200 rows into a file (only in terminal display)
-Decontaminate starting decontaminate process of the sensor
Service

- Adjust (Flow, Gain, Offset) Setting and adjusting the working parameters
-DataLibraryManagement Managing the data libraries and teaching new gas profiles

Program Options

- Password Changing the used passwords

- Communication Setup Changing the communication parameters
Help

- Contents Helptopics

- About MGD-WinUIP software version
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6.5 Operator Menu

All of the submenus under operator menu are available to every user.

6.5.1 Start Measure

When the measuring is started from the Start Menu the program reads the memory ofthe MGD-1-S detector

and amessage box is displayed. This asks theuserto select ifbasiclevels should be calculated before starting
measurement ornot.

Figure 14. Confirm Window for Basic
Level Calculation

When the measurement starts, the fneasured datais displayed onthe lower part of the main window. The
datawill be showed numerically in terminal mode and graphically in trend mode (see items 6.5.4 and 6.5.5)
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6.5.2 Measure Options

The IMCell™ signals can be displayed on the main window in two ways. They can be shown as relative to
basiclevelsorasabsolutereadings. The selectionis made inMeasure Options dialog. Whennormal measure
data typeisselected IMCell™ signal levels are displayed relative to the basic levels. The response value can
benegative or positive. Possible recognition and the closest profile are displayed only in thismode. When
absolute isselected IMCell™ signals are displayed as absolute response levels above zero. In this mode any
recognition information and the Closest Profile are not shown.

The Default Display group box allows you to select, which kind of measurement display, trend or terminal,
is shown on the lower half of the measurement window as default. Whenbasiclevelshave been selected to
bedisplayed, they are displayed on the main window status line during measurement.

Figure 15. Measure Options

Note: The measure options cannotbe changed during measurements.

32



ENVIRONICS OY
MGD-1-S Gas Detector, User's Manual 1294 08420V0

6.5.3 Trend Options

On Trend Options dialog you can select which items will be shown on the trends (see item 6.5.5).

You cansetthe interval of how often the trend display is updated. If the trend update interval is more than
one, youcanselecthere which values are displayed onthe trends. When selecting the Interval Average, the
average value ofthe intervalsis calculated for everyitem shown on thetrends. If Maximum SumoftheInterval
isselected, thesignal values of aninterval whichareshownare the values ofthemoment whenthe sum washighest.
Whenselecting The Last Measurement of theInterval, the last measurement values of the given interval are
shown onthetrends.

Figure 16. Trend Options Dialog
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6.5.4 Terminal Display

When MGD-WinUIP is set to measurement state, it displays measurement results in the main window. The
main window is divided to two parts horizontally. The upper part displays the measured data graphically and
itisdivided into three parts. The lower halfdisplays measurcment datanumerically in terminal mode.

The following informationis available inmain window, when measuring using terminal display:

1) Thecurrentdata window at the lefimost displays graphically and numerically the responses of the six
IMCell™ channels and the sum signals of the IMCell™ and SCCell

2) Theclosest profile window at the middle part shows the pattern and some other data of the profile
which correlates best to the measured IMCell™ signals

3) Thecondition window at the right part displays measured condition signals, temperatures and sample
humidity as relative and absolute.

4) Thebasiclevels are shown only numerically. When any profileisrecognized, its informationis shown
onthered background.

5) Interminal mode the measuring results are displayed in columns. The headers for these columns are
shown onthe header bar of the terminal display. Column widths of the terminal display are adjustable.
Thescreenis updated once asecond. Normally the following values are displayed:
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Figure 17. Measurement Display in the Main Window
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» recognized profilename

» concentration

* signalsofthesix IMCell channels

« theabsolute value sum of the IMCell values
* SCCellresponse

+ IMCellRH%

* absolute humidity (g/m?)

» IMCelltemperature

* ambienttemperature

Note that when MGD-1-S recognizes hothing the profilename NONE is displayed and no concentration
valueis shown.
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6.5.5 Trend Display

The only difference between terminal and trend display mode is the lower part of the window. In the trend
mode the measured signals are displayed graphically asa function of time. The left trend shown on the lower
half ofthe main window is called IMCell™/SCCell Trend. The scale of the sum is shown on the right side
ofthe trend and the scale for other signals is shown on the left side of the trend. The righttrend shown on
the lower half ofthe main window is called Condition Trend. The scale of the temperature signals is shown
ontheleft side of the trend and the scale for the humidity signals is shown on the right side of the trend. As
default the y-axis scaling of the trend displays is automatic, so that all measured signal values are shown on
trends. The automatic scaling canbe set off separately for each of the four scales.
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Figure 18. Trend Display
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6.5.6 File Logging

The measured data including with date andtime can be saved toa fileif wanted. From Operator - File Logging
menuthe filelogging can be set ON or OFF. The check mark on the File Logging menu item indicates that
filelogging is ON. During the measurement state the name of log file is blinked red on the status line when
fileloggingis ON. When logging data aninteresting measured signalrow canbe tagged inthat file by pressing
M-button.

The program always uses file extension LOG for files where measurement data is saved. Note that during
fileloggingthebasiclevels arelogged toa file which has the same name as measurement data file but extension
BLCinstead of LOG. And ifMGD-1-S failure situations are detected during file logging, the failure data s
logged toa failure log file which also has the same name but extension FLR instead of LOG.

When the file logging is set on the MGD-WinUIP displays a Data Logging dialog which shows the current
setup for filelogging. These options canbe changed by pressing Change Options button of the Data Logging
dialog. The same options can also be changed from Operator - File Logging Options menu.

Figure 19. Data Logging Dialog
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6.5.7 File Logging Options

When fileloggingis to be started the MGD-WinUIP opensa File Open dialog through which the user can
enter thename for the file where measure results are logged into. This can also be automatic, where MGD-
WinUIP itself generates the filename from the current date and time. The name of the log file will have the
format YYMMDDA.LOG or YYMMDDP.LOG. When the MGD-WinUIP will be logging data foralong
period, the program will change the filename atabout 12 o’clock (according to the time setin the PC). An
“A” in the file name indicates time before twelve o’clock and “P” past it. So one log file can not contain
measure data more than forahalfday.

Whenthelog file option “File perMeasure Period” is selected the program automatically generates filenames
from the date and time. The names of log files will have format YYYY-MM-DD HH-NN-SS.LOG, where
YYYY =theyear with four digits MM =the month with two digits DD =the day withtwo digits HH=the
clock hours with two digits NN = the minutes with two digita SS=the seconds with two digits In this mode
the MGDUIP program saves the measurement databetween twobasic level calculations to an own file. Every
time whenMGD calculates the basic levels during measurement state the new file with aunique time stamp
as the file name will be created.

User canselect which data should be saved. When All Data isnot checked you canselectitem by item what
youwanttobe logged. Note that when MGD-1-S recognizes nothing the profile name is logged as NONE
andno concentrationislogged.

Alsointervalsonwhich datais logged to file can be selected. The value of During “NONE” edit box isused
asloginterval when MGD-1-S does not make recognition to any profile. The value of During Recognition
editboxisused asloginterval when MGD-1-Srecognizes a profile. The selection of File Logging Options
boxis meaningful only ifatleast either ofthelogging intervals is greater than one. (see item 6.5.3) When
selecting Average, the average of the measurements on the logging interval is saved to the log file. If
Maximumisselected, the measurement data on the interval is from that point, where the sum signal is the
highest. Whenselecting Current Value, thelast data of the logging interval is saved to the log file.
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6.5.8 Save Terminal

When the terminal mode is selected for displaying the measurement data, the Save Terminal function canbe
used to save the 200 last datarows into a file (also including date and time). This function canbe activated
from Operator - Save Terminal menu or by pressing F4 functionkey.

6.5.9 Decontaminate

Decontamination process will heat the MGD’s sensorchamberup to+80 C. The heating will speed up the
removal of all the traces of any contaminant from the chamber (for example condensate water). '
The decontamination process is started by pressing F7 or from Operator — Decontaminate menu. The
Decontamination dialog will appear. There you can select the heating time from one minute to 30 minutes
or the continuous decontaminating. By pressing Start button the decontamination process will start. During
the heating process and during the stabilization the responses of all six IMCell™ channels and SCCell are
displayed onthe main window with RH and temperature values. The heating of IMCell™ continues until the
selected heating timeis passed. Then the heating will be stopped and the stabilization process will be started.
During the stabilization process the IMCell™ temperature will stabilize back to the set value (normally
+35°C). The stabilization will always take 20 minutes.

The heating process can be aborted by Abort button. The button press will stop the heating and change
decontamination process to stabilization phase. When the continuous decontaminating is selected, it will last
until the useraborts it. Atany phase you can close the Decontamination dialog by Exit button. If you exit
during heating phase the heating will be stopped and the temperature begins to stabilize towards the normal
operating value. '

Note! If you exit before the stabilization is completed you must not start new measurements until the
IMCell™ temperature is back again at the normal operationtemperature level.

Figure 21. Decontaminate Window
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6.6 Service ~valikko

Service Menuis available only when you have started the program with the service level password. Under
the Service menu you can set and adjust parameters (Adjust) and modify gas libraries (Gas Library
Management)

6.6.1 Adjust

The subitems below Service - Adjust menuare meant only for fully qualified service personnel. They are used
at workshop maintenance and repairlevels of the device. From the submenu you can select Flow, Gainand
Offset parameters to be adjusted.

6.6.1.1 Flow

OnFlow Adjustdialog the current sample flow value isupdated continuously. Itis shown as units read from
an A/D converter which converts the voltage given by a flow meterto digital units between 0 and 1023, The
pump is controlled digitally by writing a value to aD/A converter. This converts the digital value (0..4095)
to voltage which controls the pump rotating speed. The pump control value is also displayed as per cents of
the control range. '

The sample flow can be increased and decreased by sliding the track barup and down. You canalsouse
keyboard to control the sample flow. You must first set the focus on the track bar. Thenup and down arrow
keys change the input value of the pump controlling D/A converter by one unit. Using keys PgDnand PgUp
the value can be changed by 10 units per a keystroke.

The OK button accepts the changes and saves new values into the memory of the device. Itisrecommended
to save thenew values to permanent memory inside theMGD. By pressing Cancel button all changes to flow
are discarded and the dialog s closed.

Note! Changing the flow rate changes also the calibration of the device. The validity of gas profiles withnew
settings has tobe checked and if necessary, the detectorhas toberetrained. The gas libraries thatare created
with different flow settings are incompatible. The manufacturerhas set the flow by using a special calibration
gas. Thisenablesthe device independence of internal gas libraries and similarmeasurement results with each

detector. Flow Adiust N ; ‘ ]

Figure 22. Flow Adjust
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6.6.1.2 Gain-

Selecting the Gain submenu item from the Adjust menu opens the Gain Adjustmentdialog. This shows the
existing gain values for different IMCell™ channels. You canselect any of five gains for every channel. The
gain values can be increased and decreased by sliding the track barup and down. The values represent the
following amplification factorsrespectively.

Gain Amplification factor
1 | x1

2 X2

3 x4

4 x8

5 x 16

Table 2. Gain amplification factors

By changing the gains the sensitivity of the detector can be controlled. By using relative gainseries (112223,
223334 or334445) the standard internal gas libraries can be used for recognition. Otherwise the detector
hastoberetrained withnew gain values. The gaslibraries which are created with different gain settings are
incompatible. OK button accepts the changes and writes the new values into the MGD memory. It is
recommended to save the new values permanently to the MGD. A fier the gain data is saved at MGD-1-§,
the Offset Adjust Method dialog will appear for you to select if itis necessary to adjust offsets.

. o en . o o b e

Gain Adjustment . ’

F igure' 23. Gain Adjustment
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6.6.1.3 Offset

When offsets are adjusted clear airmust be pumped through MGD-1-S. By offset adjustment the signal levels
of IMCell™ channels can be adjusted to any level wanted. Normally the signal levels are adjusted at about
300 units (see item. 6.6.2.1.4). This allows to detect both positive and negative responses generated by a
gassample.

Selecting Offset from Adjustsubmenu opens Offset Adjustment dialog. The signal levels for every of the six
IMCell™ channels are displayed in A/D units (0 .. 1023). The display is updated continuously with current
signal level values. By the track bars you can increase or decrease the signal level for each channel.

OK button accepts the changes and saves new values into the MGD memory. When OK is pressed after -
modifications, amessage box appears and asks ifuser wants to save the data temporarily or permanently
inthe MGD. Itisrecommended to select permanent saving to store the new values to non-volatile memory
atMGD.

Figure 24. Offset Adjustment

6.6.2 Data Library Management

MGD DataLibrary Management means the controlling and modifying of the information held in the non-
volatile memory of the MGD-1-S detector. The information in the MGD-1-S’s memory is called the data
library. You can open the Data Library dialog by selecting the Data Library Management from the Service -
menu. There arc threeitems in the submenu:

1. New fills Data Library dialog with adefault data library.

2. OpenFilegives youapossibility to open Data Library dialog with data which has been previously
savedtoafile.

3. MGD DataLibraryreads the current data library from MGD-1-S detector.
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6.6.2.1 New

New loads the Data Library dialog with a default datalibrary. This dialog contains File menu, through which
datalibraries canbe saved to and read from files as well as to send to and read from MGD-1-S. When saving
a data library to a PC the extension “EEP” is always added to the file name. The datalibrary dialog box
contains following sheets: Profiles ,Offset & Gain, Device Data, Basic Levels, SCCell, Failures and Startup.

6.6.2.1.1 New Data Library/Profiles
Onthe profile sheet auser can select any ofthe 30 profiles and proceed to edit the profile dependent data

onEdit Profile Datadialog by pressing the Edit button or by double-clicking the chosen profile number. By
pressing the Printbutton the sheet image can be printed.

[+ New Data Library - PR AT

Figure 25. Data Library Dialog Box
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6.6.2.1.1.1 Edit Profile Data #

The EditProfile Data dialog contains four sheets: General profile data, Profile Pattern, Concentration data
and Correlation Factors. From the File menu itis possible to open and save gas profile files (PC) and read
and write gas profiles fromMGD-1-S. From the Edit menu gas files canbe copied and pasted, gas files can
be scanned (next, previous, select gas) and a default setting for a gas profile can be returned.

“+ Edit Profile Data #7
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Figure 27. Editing a gas profile — Edit menu
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Onthe Generalsheet ausercan name the profile and set the detection parameters. The maximum length
ofthenameis 8 characters.

Recognition to aprofileis possible only when the sumssignal is above the Detection Limit of the profile and
the correlation of measured projection to the profile is greater than Minimum Correlation Factor.

When the profile has beenrecognized once, the recognition will be on as long as the sum signal is above the
Threshold Limitand the correlation of measured projection to the profile is greater than Minimum Correlation
Factor 2. The recognition can be changed to another profile only, if the sum signal is above the Detection
Limitand the correlation of measured projection to the other profile is greater than to the firstly detected
profile and greater than theMinimum Correlation Factor. Therecognitionis finished when the sumssignal goes
below the Threshold Limit or the correlation of measured projection to the detected profile goes below the
Minimum Correlation Factor 2 and none of the other profiles are detected. When arecognition occurs and
the sumsignalisabove Alarm Limit the sound alarmis generated.

Only those profiles whichare marked as Active (written red) has possibility tobe recognized. When a profile
ismarked as Inactive (name of the profileis blue) it is left out from the identification process and will not be
shown in the closest profile window.

The Humidity Range defines low and high limits between which the profileis valid.

Name ofthe
gasprofile

cridiation Factors 3 s - Activity
. | ON/OFF
Detection —
Criteria || Humidity
. Range

LR NN Wmte 2 Tpr i % N ST T SMELT A A T e U T LAV T O T

Figure 28. General Information Sheet of the Gas Profile
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ThePattern sheet contains scaled measurement signals ofthe six measured channels, so called fingerprints
of the profile and their normalized values. When editing anew gas profile, these values are zero and the
fingerprint area is empty. Normalized values should notbe entered through this dialog. The right way to

generate a patternis to teachit.

Figure 29. Pattern Sheet

By pressing the Print button itis possxble to print out the gas profile pattern. To open Teach dialog press the
Teachbutton: '

Tea ohl '

NP

Figure 30. Teaching Window
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The Teach dialog allows the userto teach - to enter the identification criteria of new gases or gas mixtures
etc. - the MGD-1-S detector to recognize different gases. When the Teach dialog opens, the IMCell™
channelresponses and the sum signal are displayed inthe dialog.

Select the profile you want to teach from Profile combo box. The combo contains an item for every of the
30profiles, soitis possible to teach several new gas profiles without closing the window. The items are named
according to the corresponding profile names, butifany profile is not yet named the corresponding item of
the combo box is blank. Note that on the Caption of the Teach dialog you can see the number (1 .. 30) of
the profile whichis selected onthe Teach dialog.

Before teaching anew profileitis recommended to calculate new basic levels by pressing Calculate Basic
Levelsbutton.

‘When the gas exposure begins, the gas canbe taught by pressing the Teach button. The Teach button should
be pressed only after the channel signals have stabilized during the exposure. If you want, you can press the
Teach button several times. MGD-WinUIP calculates anaverage profile of the teachings. When you are
satisfied with the teaching, you canset it as current identification pattern of the selected profile by pressing
Replace button. Note that the current patternis totally discarded and replaced with the taught pattern.

e e emieees .

§ Teach Profile #2 - ' [ ]
: L R P LWL = g : 22 2 4 X 4.5 ;’ ‘«_‘2
? i

‘::r

Retrainedprofile
asnormalized
values and
graphical pattern

Current taught
pattern (gas
profile #2)
-1 2 1 9
ERE T R
a1 . :
3 Z ] b Realtime
1 3 1 6 profile
2 4 1 5
2 1 1 7
3 0 1 -8
-3 -1 1 -9
2 -1 1

Figure 31. Teaching a gas profile
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Theteaching process is closed by pressing the Close button. Note! Itis possible tosave individual gas profiles
as *.gas-files to the PC (File menu ->Save As) or write them to the memory of MGD-1-S (File menu ->
Write to MGD).

Inthe Concentration sheet the concentration calculation equation is defined. The unit editbox allows you
toname the concentration unit of the profile. Eight characters can be used. Through the Equation box the
equation for the signal, whichisused in concentration calculation, is defined. Inthe most cases the sum signal
isused as the variable in concentration calculus. But the Equation edit box gives the user the possibility to
define any arithmetical equation instead of a sum (E.g. sum-ch6). In the equation you must use only the
symbols and operators found in the combo box right to the Equation edit box. By clicking a symbol in the
combo box itisadded as rightmost symbol in the equation.

The max concentration value defines the limit where the concentration measurement is out of therecommended
measuring range This is shown on the LCD display by a graphic bar (see chapter2.5.1 figure 2).

Coefficients ‘a’ to ‘d’ are for the concentration calculation equation y=ax*+bx*+cx-+b. The variable x is the
value which s calculated fromIMCell™ responses according to the equation defined in the Equation edit
box. The concentrationis calculated only during recognition.

The parameters are determined by measuring the IMCell™ response with chemical in question by at least
three known concentrations.

. “ Edit Psofile Data ##11: -

Figure 32. Concentration Sheet
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This information canbe printed by pressing the Print button.

The Correlation Factors sheet displays how the pattern of the profile named onthe Edit Profile Data dialog
caption correlates with the patterns ofthe other profiles. If the pattern of the profile named on the dialog
caption contains only zero data then the Correlation Factors sheet is not displayed. Ifthe correlation factor
compared to a gas profile itselfis other than 1.000 some malfunction during teaching process has occurred
and the gasprofileremains inactive.

R A i

Figure 33. Correlation Factors Sheet
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6.6.2.1.2 New Data Library / Offset & Gain

The IMCell™ channel offset and gain values are displayed on the Offset & Gain sheet of the Data Library
dialog. The offset/gain values can not be changed here. The current offset/gain values ofthe MGD-1-S can
beread from the detector by pressing Read From MGD button. If youneed to adjust the offset values this
is done via the Offset Adjustmentdialog, which canbe opened from Service - Adjust - Offsetmenu.

Typically when the MGD-1-S detector is started, the offset values are calculated only during startup. They
arenotrecalculated during operation. By offset calculation the IMCell™ channel signals are set at startup
tolevels which are displayed inside the frame Basic Levels at Startup on Basic Levelssheet. If itisneeded
torecalculate offset values also during operation the check box Adjust Offset During Operation mustbe
checked, so the offsets are recalculated every time when basic levels are calculated. .

This sheet canbe printed by pressing Print button.

“4 New Data Librar;

Figure 34. New Data Library / Offset&Gain Sheet
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6.6.2.1.3 New Data Library / Device Data
Device Data sheet of Data Library dialog displays the parameters which are device oriented.

The Pump Control value is the percentage value of the voltage by which the pump is controlled. Pump rotating
speedis controlled by this voltage. The Flow Value displays the current sample flow set point as units read
fromthe flow meter. The Pump parameters can not be set on the Data Library dialog, but the current values
canbe read from the MGD by pressing Read From MGD button. If you need to adjust the flow parameters
this can be done via the Flow Adjustment dialog, which can be opened from Service - Adjust-.Flow.

IMCell™ Temperature is the set value at which the MGD-1-S keeps the sample temperature during the
operation. This is the only value which canbe changed on this sheet, the allowed rangebeing +15...55°C.

Serial Number field displays the serial number of the MGD-1-S detector. Operating Hours frame contains
the times how long the IMCell™, pump and SCCell have been in operation. The values canbe changed only
by authorized dealer ormanufacturer of the device.

Communication parameters are only displayed here. They canbe changed via Communication Setup dialog -
opened form the Communication - Setup menu. This sheet canbe printed by pressing the Print button.

Figure 35. New Data Library/ Device Data

6.6.2.1.4 New Data Library / Basic Levels

Thebasiclevelsrepresent IMCell™ signal levels to which the measured IMCell™ signal levels are compared
during the identification process.Ifthe measured level of an IMCell™ channel is below basic levels of the
channel, the response of that channel is negative. If the measured level of aIMCell™ channel is above the
basiclevels of the channel, the response of the channel is positive. These responses are the basis for the profile
identification process.

Frame Basic Levels at Startup defines which are the target values for the basic levels when MGD-1-Sis

started. Ifthe MGD-1-S Startup Mode is Adjust Offsets and Basic Levels on Startup, MGD-1-S sets the
basiclevels tothese values every time whenitis started. A typical value forbasiclevelsis 300.
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Portable Use of MGD-1-S

Inportable use the basic levelsare calculated during operation at time intervals defined in Calculation Interval
editbox. The default value 60s is optimal in most cases. If you want that the basiclevels will not be calculated
during operation, the item Automatic Basic Level Calculation should be unchecked. Note thatin every case
arecognition of a profile disables the basic level calculation for the time the recognition lasts.

MGD-1-8S at Fixed Installations

When MGD-1-S is connected to an external pump, MGD-1-S has an output signal by which an external
valve canbe controlled to two positions, for sample and for reference air. Normally the valve position is for
sample, but when MGD-1-S begins to calculate basic levels it controls the valve for reference air before
calculating and back to sample after calculation.

1. By parameter Pump Reference Air Before Basic Level Calculation a time delay canbe set. When the
valve is switched forreference air thetime delay defined by this parameteris passed before the MGD-
1-S starts the basiclevel calculation.

2. By parameter Pump Sample After Basic Level Calculation another time delay canbe set. Whenthe
valve is switched back forsample after basiclevel calculation the time delay defined by this parameter
is passed before the MGD-1-S starts the detection process again.

3. Parameter Freeze Analog Output After Basic Level Calculationis also a time delay. When the
detectionbeginsafterbasiclevel calculation the time delay defined by this parameteris passed before
the MGD-1-S starts analog output update again.

4. Parameter Measure Time sets the time how long MGD-1-S will measure between basic level
calculations during normal operation. Ifthe Automatic Basic Level Calculation is unchecked, MGD-
1-S willnot calculate basic levels during normal operation.

This sheet can be printed by pressing the Print button.

Figure 36. New Data.Library / Bas;'g: Levels
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6.6.2.1.5 New Data Library / SCCell

Ifthere is a semiconductor sensor (SCCell) in the MGD-1-S device, it is possible to determine several
parameters for it. Name allows the user to enter the name fora gas which will be detected by the SCCell.
The maximum length of the name is 8 characters. The Detection Limit defines the response level for the
SCCell in AD units whichmust be exceeded to indicate detection. Alarm Limit defines the response level
forthe SCCell in AD units which must be exceeded to give a sound alarm. Preheat Time at Startup defines
how long SCCell is heated without flow at MGD-1-S startup. It is also possible to define an equal
concentration calculation equation to SCCell as forIMCell™ (see chapter 6.6.2.1.1.1/Concentration)

This sheet can be printed by pressing the Print button.

“ New Datalibrary

Figure 37. Adjustable Parameters of the Semiconductor Sensor (SCCell )
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6.6.2.1.6 New Data Library/Failures

MGD-1-S programhasa failure control task, which monitors those signals which are selected formonitoring
in Select ForMonitoring frame. MGD-1-S compares the measured signals to defined low and/or high limits
and gives an failure alarm when the signalis detected to be below low limit orabove high limit.

Flow Failure: The air flow can not be adjusted according to set parameters
IMCell Failure: There is a malfunction in IMCELL™ operation

Temperature Failure: The temperature is not within the specified temperaturerange
Voltage Failure: Operating voltage malfunction

SCCell Failure: The SCCell sensor is not working correctly

Note! Ifthe calibrationisinaccurate, the detector must be checked with a test gas. Inaccurate calibration
isnotclassified as a failure, therefore it isnotincluded in this register. '

ThroughIgnore Flow Failure editbox you can give a time value of how many seconds flow failure can exists A
without alarm. When flow failure state lasts longer than the time an alarm is given.

Statistics frame gives information about the failures MGD-1-S has detected. The statistics can be cleared
onlyby anauthorized service agency.

This sheet can be printed by pressing the Printbutton.

Figure 38. New Data Library/ Failures
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6.6.2.1.7 New Data Library/Startup
MGD-1-Scanbe started by three different ways.

1. AdjustOffsetsand Basic Levels at Startup isused in the majority of cases. In this mode the offsets
and basic levels are adjusted at every startup.

2. Copy Offsets and Basic Levels from MGD at Startup mode forces offsets and basic levels to the
values which are read from MGD-1-S non-volatile memory.

3. Donot Set Offsets and Basic Levels at Startup is the mode where offsets and basic levels are not
setatall.

This sheet canbe printed by pressing the Print button.

Figure 39. New Data Library/ Startup

55



ENVIRONICS OY
MGD-1-S Gas Detector, User's Manual - _ 1294 08420V0

6.6.2.2 Data Library Management/Open File

OpenFile gives youa possibility to open Data Library dialog with data which has been previously saved to
afile (*.EEP-files). Opened Data Library can be edited as explained in chapter 6.6.2.1.1

6.6.2.3 Data Library Management/MGD Data Library

MGD Data Library reads the current data library from MGD-1-S detector. Opened Data Library canbe
edited as explained inchapter 6.6.2.1.1

6.7 Prograrh Options

From the Program Options Menu the passwords and communication setup can be changed.

6.7.1 Password

If you are operating on the operator level, you can change the password of this level by typing the new
password twice and pressing OK.

Ifyou are operating on the service or the developerlevel, you have ability to change both the operator level
and the service level password.

Figure 40. Changing a Password
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6.7.2 Communication Setup

The Communication Setup dialog allows you to change the serial port used and connection type. Other
parameters related to the serial communication between your PCand MGD-1-S are able tobe changed only
by authorized service agency.

Pressing button OK sets the communication parameters both at MGD-1-S and PC and exits the dialog. It
isrecommended to save data permanently in the MGD-1-S.

Notice: The changes made inthe MGD-WinUIP program settings are saved permanently by pressing first
Save as Defaultbutton and then OK. By pressing just OK the setting will be changed temporary. Pressing
Cancel discard changes and closes dialog.

Figure 41. Communication Setup Window
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6.8 Help

6.8.1 Contents

Online Help describes the essential parts of the MGD-WinUIP program. From Help Topics the specific
assistance can be found with Index or Find tabs.

Help Topics:

A The Main Features of the MGD-UIP
9 Starting the Program
: Q Main Window
e Operator
]

Dverview
Q Adjust
0 Teach
Q Data Library
: Q Factory Default Library
] Q Program Options

}agin

T, e VR

o

A T . R 3

Figure 42. Help Topics Window
6.8.2 About

About the WinUIP window displays the version of the MGD-WinUIP program and required software
version. '

Figure 43. About Window
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Appendix 1. MGD-1-S Technical Information

Weight 4,7kg
Weight with battery 6,8 kg (7kg, NiMH)

Weight with battery and carrying bag 7,3 kg (7.5kg, NiMH)

Dimensions:
*Length © 280mm
* Width 105mm
*Height 280 mm

Possible power sources:

* Main Power Supply 85...264Vac, 50...60Hz
« Vehicle Power Supply (9...32 Vdc)
* NiMH Battery 12V

Temperaturerange -20°C...+50°C

Humidityrange <99% RH
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Appendix 2. List of Spare Parts and Accessories

Accessories -

NiMH Battery
Battery Charger
Battery Case

Carrying Bag

Inlet Tube

Mains Power Supply
Vehicle Power Supply
External MicroFilter

CommunicationCable; 1,5m

External Spare Parts Part No.
Airinletand filter cap set A2201
Airoutlet and external pump cap set A2205 :
Switchknob E6-5581.4631
Multipurpose connector E6-3102A18-1
Multipurpose connectorcap (incl. chain) E6-25043-18D
Detector front mask H708403Vv0210
Detectorhandle J32SMB447221
Detector case J310PRC77MGD
Internal Spare Parts
Internal air pump B0066
Internal tubing set B0600
Sensorunit B0010
Frame O-ring NINB12030030
Internal Filter A2303
Internal filterplug H100213V0210
Venturi Tube H804501V2111
Electronics
Controllerboard CIP500040
Displayboard CXC800700
Power board 1 CXC800130
Power board 2 CXC800136
Buzzer G5-080835X
Power/Audioswitch E6-EY233551
Battery connector E6-SMC447075

M90-NMB
M90-BCl1
MGD-BB
M90-CB
MGD-IT
MS0-MP3
M90-VP1/C
M90-MF
M90-CC
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STUK . PROTOCOL OF MEASUREMENT (1,2)
" Radiation and Nuclear Safety : : :

Authority in Finland

DOSE RATE IVIEASUREMENTS OF CHEMICAL WARFARE AGENT
DETECTOR

Instrument: Chemical Warfare Agent Detector
Type: M90-D1-C
Serial number:90 C 2351N
Manufacturer: Environics Oy
' P.0.BOX 349
FIN-50101 Mikkeli, Finland

. Radiation source: - 5.9 MBq (160 pCi), Americium-241 (mammum actmty)

(AMM by AEA Technology)
Date of measurement: 22 March, 2002
Place of measurement: STUK, Helsinki, Finland

Measured by: Senior physicist Seppo Viisild

Measuring equipment: ~ Smart ION Model 2100, (Mini Instruments Ltd, Morgan
Nuclear Safety Products Great Britain), Serial Number 2144,
Window 7 mg/cm?, (Calibrated 20 March,2002, Calibration
sheet MIN/13/02 attached).

Following measurements were made:
1. External dose rate on various sides of the instrument

2. External dose rate on various sides of the sensor unit detached from the instrument
3. External dose rate on various sides of the source box detached from the sensor unit

Results of measurements

~ April 2, 2002 XX/XXX/02

Local background (0.15 uSv/h) is subtracted. For the symbols of measunng .

directions, see attached drawings (pictures 1 and 2).

1. Dose rates (USv/h) outside the instrument (picture 2):

Measuring direction - A B C D E F
at the surface . .01 <01 <01 <01 02 <01
at 10 cm distance " <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
STUK s SATEILYTURVAKESKUS ADDRESS POSTAL ADDRESS TEL. ) FAX
STRALSAKERHETSCENTRALEN :
RADIATION AND NUCLEAR Laippade 4 P.OBOX14

SAFETY AUTBORITY 00880 HELSINKI * FIN . 00881 HELSINKL, FINLAND +358 9 759 881 * 41589 7598 £248



&3 STUK PROTOCOL OF MEASUREMENT (1,2)
Radiation and Nuclear Safety ? '
Authority in Finland ) -

- April2,2002 - XX/XXX/02

2. Dose rates (Sv/h) outside the sensor unit (picture 1):

Measuring direction A B C .D E F
at the surface - .02 o1 <0.1 0.1 03 <01

3. Dose rates (uSv/h) outside the Teflon source block :

measuring direction A B. C D E F
at 5 cm distance 02 0.1 02 .10 1.0 <01
at 10 cm distance <0.1 <0.1 <01 3.8 03 <01

The maximum dose rate straight outside the Teflon source block, 10 Sv/h,
was deteqted at'the 5 cm distance from the surface (in direction D).

Seppo Viisild
Senior physicist

Attachments: .
Pictures 1-2
Calibration sheet MN/13/02.

STUK o SATEILYTURVAKESKUS ADDRESS . POSTAL ADDRESS TEL FAX
AKERHETSCENTRALEN

RADIATION AND NUCLEAR Laippatic 4 POBOX 14
SAFETY AUTHORITY 00880 HELSINKI FIN . 00381 HELSINKI. FINLAND +358 9 759 831 +358 97598 8248



S TU K : PROTOCOL OF MEASUREMENT (1,2)

Radiation and Nuclear Safety - '

Authority in Finland
. April 2,2002 - XX/XXX/02

DOSE RATE MEASUREMENTS OF CHEMICAL WARFARE AGENT
DETECTOR

_Instrument: Chemical Warfare Agent Detector '
Type: M90-D1-C
Serial number:90 C 2414N -
Manufacturer: Environics Oy
- P.O.BOX 349
FIN-50101 Mikkeli, Finland
Radiation source: 5.9 MBq (160 uCi), Americium-241 (maximum activity)
(NRD A-001 by NRD,LLC, USA)
Date of measurement: 22 March, 2002
Place of measurement: =~ STUK, Helsinki, Finland
Measured by: Senior physicist Seppo Véisild
Measuring equipment: ~ Smart JON Model 2100, (Mini Instruments Ltd, Morgan
~ ' Nuclear Safety Products Great Britain), Serial Number 2144,
Window 7 mg/cm?, (Calibrated 20 March,2002, Calibration
sheet MN/13/02 attached).

Following measurements were made:
4. External dose rate on various 51des of the instrument ‘
5. External dose rate on various sides of the sensor unit detached from the instrument
6. . External dose rate on various sides of the source box detached from the sensor unit
Results of measurements

Local background (0.15 pSv/h) is subtracted. For the symbols of measuring

directions, see attached drawings (pictures 1 and 2).

4. Dose rates (USv/h) outside the instrument (picture 2):

Measuring direction A B C D E F
- at the surface _ 0.1 <0.1 <0.1 <0.1 02 <0.1
at 10 cm distance -<0.1 <0.1 <0.1 <0.1 <0.1 <0.1
STUK o SK‘!’éILYTURVAKESKUS ADDRESS POSTAL ADDRESS TEL. FAX
AKERHETSCENTRALEN
RADIATION AND NUCLEAR Laippatic 4 . POBOX 14

SAFETY AUTHORITY 00880 HELSINKI * FIN - 00881 EELSINKI, FINLAND +358 9 759 881 +358 97598 8248
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April 2,2002 XX/XXX/02

.5. Dose rates (1Sv/h) outside the sensor unit (picture 1):

Measuring direction . A B C . D E F
atthesufice 02 01 <01 01 03 <01

6. Dose rates (uUSv/h) outside the Teflon source block :

measuring direction A B C. D . - E F

at 5 cm distance 02 0.1 02 115 10 <01
at 10 cm distance <01 - <01 = <01 45 03 <01

The maximum dose rate straight outside the Teflon source block, 11.5
uSv/h, was detected at the 5 cm distance from the surface (in direction D).

Seppo Viisild
Senior physicist.

Attachments:
Pictures 1-2
Calibration sheet MIN/13/02.

STUK ¢ SATEILYTURVAKESKUS ADDRESS POST AL ADDRESS TEL. FAX
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR Laippatic 4 P.OBOX 14
SAFETY AUTHORITY © 00880 HELSINKXI FIN - 00581 HELSINKI. FINLAND +3589 759 881 +3589 7598 8248
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FAX 35817240755 | Po2

SATEILYTURVAKESKUS PROTOCOL OF INSPECTION
FINNISH CENTRE FOR RADIATION

AND NUCLEAR SAFETY
P.0. BOX 14 FIN-00881 HELSINIG
Tel Int+ 358 § 735881

Telelax int.+ 358 § 7308 848

8,10.1996 4748/T1/98

MEASUREMENTS OF STRAY RADIATION OF GAS DETECTOR MGD-1

Instrument . Gas Detector
Type: MGD-1 and MGD-1EX
Manufacturer: _Environics Industry Oy
"P.0.Box 1750, FIN-70211 Kuopio, Finland
Source type: AMM.2 (Amersham Intemational plc)
. Radionuclide: MAm '
Activity: 59 MBq

Date of measurement: 9. October 1996

Measuring equipment:  Smart ION Model 2100 with jonization chamber detector (window weight
| 7 mg/em? or 300 mg/cm?)

Measured by: Seppo Viiisild

Based on the application and the sample instrument (the MGD-1 gas detector) submitted by
Environics Industry Oy and the performed inspection and measurements, it was found as follows.

1 The instrument includes one picce of a foil, size 10 x 20 mm? and typc AMM.2, which
contains 5.9 MBq of radioactive material **'Am,

2. The radiation source Is fastcncd permanently into plastic source bed in the metal box
of the sensor pack inside the instrument. Nobody can come into contact with the radi~
ation source without disassembling the instrument. The radiation source cannot get
outside the instrument even if it would come off the fasteners.

3. The highest dosc rate caused by the radiation source outside the instrument {on the front
side at the distance of appr, $ ¢m from the top pancl by the POWER switch) was 0.3
uSv/h, On the top panel at the point of POWER switch the dose ratc was 0.1 pSv/h. In
all directions at the distance of 10 cm from the outer surface of the instrument the dose
ratc was less than 0.1 pSv/h, Based on the above mentioned measurements the radiation

shiclding of the instrument is sufficient to guarantee the safe usc of the device.

4. Inside the casing of the detector, on the surface of the metal box containing the radiation
source, is a sticker including a warning sign for jonizing radiation, information of the
radionuclide and its activity as well as of the manufacturer.

- /

Chief inspector efipo Viisila



