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1 Installation and Wiring

the consent of the Managing Director.

Autoflame TREABRAFRHAERFMEFIFTAE RN . ERE Autoflame AT BEHE
HEKMBERT, 2FMAZAEHRBARE S5,

Autoflame Engineering Ltd’s policy is one of continuous improvement in
both design and manufacture. We therefore reserve the right to amend
specifications and/or data without prior notice. All details contained in this
manual are correct at the time of going to print.

Autoflame THEAR AR E I TAWET Autoflame 7= S EIBETHAIHIE, BAIR
B BER AT AT HIBUR, T A A v 52 B B VR4 B0 7E BRI B N BB RR o
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1 Installation and Wiring

Important Notes

EREYY

A knowledge of combustion related procedures and commissioning is essential
before embarking work on any of the M.M./E.G.A. systems. This is for safety
reasons and effective use of the M.M./ E.G.A. system. Hands on training is
required. For details on schedules and fees relating to group training courses
and individual instruction, please contact the Autoflame Engineering Ltd. offices
at the address listed on the front.

N T ZaH R HIEGA R0, IZHIBE/EGA RGIHRAT RLIUHA 584
BRI R IFARE AR AR R o FRATTESRIRAE 3 SNSRI, 4% 8 DU kIR
% Autoflame 732 = LATEAN 1 fif BIASEIEREEAN A0 5 5 (00 18] 5 9%

Short Form - General Terms and Conditions

—_—

A full statement of our business terms and conditions are printed on the reverse
of all invoices. A copy of these can be issued upon application, if requested in
writing.

T R S T BT 7 vl a4 3o %5 P T i s 45 1 H i ) TR USRI A =]
MV 2K

The System equipment and control concepts referred to in this Manual MUST be
installed, commissioned and applied by personnel skilled in the various technical
disciplines that are inherent to the Autoflame product range, i.e. combustion,
electrical and control.

AT W3R S i 2 G B # ANzl JR PR R I Autoflame 7= iRk . HLAURIE | S5 4%
AREIENN FkAT 22288 . FRAE

The sale of Autoflame’s systems and equipment referred to in this Manual
assume that the dealer, purchaser and installer has the necessary skills at his
disposal. i.e. A high degree of combustion engineering experience, and a
thorough understanding of the local electrical codes of practice concerning
boilers, burners and their ancillary systems and equipment.

ZRT . RIS N L AUEAT s AR AR . 4T 1 it AR
s MU B 28 ¢ b B2 A S B L UAT L RIS O BEE F A TR L2 ) Autoflame R GEATIR
o

Autoflame’s warranty from point of sale is two years on all electronic systems
and components.

Autoflame fRIZZ5H: Xt I A HL 7 RGEAIERIFSRAT AR & R IR 12

One year on all mechanical systems, components and sensors.

XA NRRSE B AR AR AT — R R 1B .
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1 Installation and Wiring

The warranty assumes that all equipment supplied will be used for the
purpose that it was intended and in strict compliance with our technical
recommendations. Auto-flame’s warranty and guarantee is limited strictly to
product build quality, and design. Excluded absolutely are any claims arising
from misapplication, incorrect installation and/or incorrect commissioning.

TRAEZEAE: P i SR UM Y B A R, IR 18y BT SO BRI
Autoflame 7 fiy (RAZ 26 A IE H T 7 it )36 0T 2 AN 50 . AR PRAB 2% K,
Autoflame NESZARERAE . R 2R/ BRI 3 SRR R IFE K .
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1 INSTALLATION AND WIRING 23 FniE+%

1.1 EGA BS4¥HrX

Inlet Tamperclure
Delta Temperature

~asSTP/30% 05

Sampling 27°¢® ('E) 1002 mbar

Anbiu.m
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1 Installation and Wiring

1.1.1 Inside View WL &

MK.8 E.G.A.

EXHAUST GAS

ANALYSER i

SAMPLE PUMP 24V

DRAIN SOLENOID 24V
VENTILATION FAN 24V

UNAUTHORISED

IF SENSOR BOARD IS REMOVED BY
WARRANTY IS VOID

PERSONNEL

Dry filter
Chiller block
Pinch valve
Drain solenoid
NO, cell (optional)
SO, cell (optional)
NO cell
O, cell
CO cell

. CO, cell

. Battery

. Pump

. Fan

©ooNoar~WDN R

e e e
W N RO
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Figure 1.1.1.i Inside view FI1.1.10 A

TIEas

SIS

JEAE 1

HE A 1 1
NO, B 25 (FIik)
SO, &R 2 (Aik)
NO B 2%

O, B 2%

CO &N 4%
CO, B 2%

FH

HAIFER

AML
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1.2 Fixing Holes and Dimensions [& AR R~

335 Oenim
[13.07"]
TOP
o o- L)
£
=
FRONT
Iz
5-.’:.
—
= SeSSSeSRoRSR |
T |
L] [ra4"] L
BOTTOM
: |
O
O — )
OO0

100mm CLEARANCE IN THE TOP TO INSERT SAMPLING TUBE
100mm CLEARAMCE IN THE RIGHT SIDE TO INSERT KEY
200mm CLEARANCE IN THE BOTTOM

Drawing No. 7976
Elgim's: 7976
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1.3 Technical Specifications FARFIE

Electrical Supply
SERY

Power Rating

BRIV

Max Power Consumption

S FNUIE S 52

Fuse Rating
DR 22 45E 15

Environmental Rating
I IERUE

Internal Temperature
P T T

K Type Thermocouple
K B H A

Sampling
TubingEnvironment
Temperature
KA E IR

Pump Flow
R

Heating Sampling Line
INFCRAFEL

Page 12

230/110V (minimum 100V, maximum 240V)
50/60 Hz

160W

225W

4A

IP20, NEMA 1

5 — 40°C (40 — 104°F)

0 —400°C (32 — 752°F)

Maximum 60°C (140°F)
% K 60°C (140°F)

600ml/min

Requires separate power supply.
el YA ER/

Power consumption will depend on application and length.

T MU T L 37 TR 5 ) 1)
Fuse rating on EGA for HSL is 20A.

FIF I RCRFELR I R T A A ORI 22 B05E fEL S 20A.

Mk8 EGA Evo Set-Up Guide
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1 Installation and Wiring

1.4 Flying Lead Wiring KZ&RELE

1.4.1 EGA Connections BSSFTi0%ER:

1. Pre-heated air sensor connection il #2444 i 2% i 42
2. Exhaust temperature thermocouple connection HES 5 & # F A8 ZE 4%
3. Sampling line connection KAELL 7% 12

4. Mains flying leading connection HLi§ K £k 5%
5. Data flying leading connection %3 & £&i% 4%
6. Auxiliary flying lead connection %f Bl K £k i% 52

Drawing No. 9058 & 4t4i5: 9058

20.03.2017 Mk8 EGA Evo Set-Up Guide Page 13



1 Installation and Wiring

1.4.2 Flying Leads &£&

Mains Flying Lead HEJ5 K4k

- i Pin £15 | Description 15 i
/R " \\"}‘ 1 Live K £&
AOEIOA 2 Live for HSL*
e (@) =] IR PR K2k
W@ = (@) 3 Earth for HSL
@) / AR, Leb 2
e el
e — 4 Neutral for HSL
Figure 1.4.2.i Mains UESE RS & 2
K142 B 6% S Neutral £k
(Insert Pin Mating View) 6 Earth 2k
(T VLA D *Note: If a Heated Sample Line (HSL) is fitted,

then a separate power supply is required.
E: WNCZREIMPCRAEL, 2 AL R

Data Flying Lead %i#z k&

Pin Description
] Wi ]
1 Channel 1 4-20mA Output (+)
4-20mA liE 1 fith (9
2 Channel 2 4-20mA Output (+)
4-20mA il 2 fith (9
3 Channel 3 4-20mA Output (+)
4-20mA JEIE 3l (4
Figure 1.4.2.ii Data 4 Channel 4 4-20mA Output (+)
A L4200 4l §4 4-20mA JBIE 4 5H (9
(Insert Pin Mating View) 5 Channel 5 4-20mA Output (+)
(HET VLA 4-20mA JEIE 5 fith (+)
6 Channel 6 4-20mA Output (+)
4-20mA JHIE 6 i (+)
7 Common for 4-20mA Outputs (-)
4-20mA fthi a4 ()
8 Fuel 1 Select Input
BOEE 1 k£t
9 Fuel 2 Select Input
BREE 2 et
10 Fuel 3 Select Input
BREE 3 et
11 Fuel 4 Select Input
WKL 4 1k £ 4m
12 Common for Fuel Select Input
BREHE R 2
13 MM Comms (-)
EHBEIUEE O

Page 14 Mk8 EGA Evo Set-Up Guide 20.03.2017



Auxiliary Flying Lead %) K2k

Figure 1.4.2.iii Auxiliary
A L.A2.0 #) §4
(Insert Pin Mating View)
(TG VLD

1.5

The sampling probe must be purchased separately to the EGA and is supplied with the
sampling tube for the exhaust gases and the thermocouple. The sampling tube and
thermocouple is available in the below standard lengths, however if a different length is

1 Installation and Wiring

14 MM Comms (+)
FEHIHRIERE (+)
15 DTI Comms (-)
Btk DaaE O
16 DTI Comms (+)
Bt DG ()
17 Common for Fuel Flow 4-20mA Input (-)
4-20mA REHR BRI A % ()
18 Fuel Flow 4-20mA Input (+)
4-20mA BREHRE A (£
19 Unused
ARALH]

*Note: For standalone mode, a fuel select must be
connected to pin 12 Common for Fuel Select

Input.
e RPN, BORhEF L aUERAEE 12 Ak
PN % o
Pin£F%5 | Description i i
1 External Drain (OV)*
ShERHER (OV) *
2 Unused
ARALH
3 Unused
ARALH
4 Unused
AAdH
5 External Drain (24V)
SRR (24V)
6 Unused
At

*Note: If an external particulate filter is fitted, then
the 24V DC power supply required for the external

drain, comes from the EGA.

*UE: WC RSN RBURLE DAY, WA RO 7

{1 24V B AR B B BT

required, please contact Autoflame.

STRERR S 0 AU ST FFIG T, SRREERSKIE 4 7 P T-HE ORISR B RO . SR

Installing Sampling Probe and EGA 3 KFEEEL A B 21X

EARAEEPPERKE L TR, MFEAFKE, 15BER Autoflame.

Sampling Probe Sampling Tube and Thermocouple Length
KA L KA AR R
MM10033 3m (10ft)
20.03.2017 Mk8 EGA Evo Set-Up Guide Page 15
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MM10033/5

5m (16f)

MM10033/10

10m (33f1)

The EGA should be checked before installing it on site. It is advisory that EGA remains
upright during any tests and checks. Thereafter the E.G.A should be turned off for a period
(couple of hours), and turned back on again to drain out any excess moisture remaining in

the EGA.

LA BT AT I 00 FLEAT R AT o AR DRI AS: 7 390 ) LA 2 R AT A DR A EL SRS Bl
Ja R R BT A SR P — B TA] CBUNIRD SRS PR R A L HE H AR R 17K 7

1.5.1 Sampling Probe Dimensions ¥FEELR

ogswN R

Page 16

Drawing No. 9058
E44mS: 9058

Internal filter Py 3&5i I &%

Set screw 2mm (5/64”) [ 2 #5242 2mm (5/64”)

Threaded probe socket 1.5” BSP/ NPT W24 k4 & 1.5” BSP/ NPT
Exhaust temperature thermocouple slot HE i B # i {F At

Set screw 2mm (5/64”) [#l & #% 22 2mm (5/64”)

Sampling line hole KF:£EfL

Figure 1.5.1.i Sampling Probe Assembly

BT 1500 RIFIRL K
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LINM ONIIdWYS
wo3 Ol

S3HL3FW0T = HLONTT X¥W

CONIENL JILSWdD

NOILD3INNOD 3dNL
ONITIdWSS 319IX3714

ﬁ#

SA¥3T
314N030WH3IHL

_/

(pJ4opuols o so panddng
(1L3X308 'J's'd ST LINS 01>
IW¥3dHL (WuWiEy 4S9 ST

(WG]

Drowing Mo, 7878

WWge

| S—

—>  CO
—>

.-——""O

ONIXI4 M3IAIS dNy9 Wi

NOILWIIddY LINS 0L 31dvLisnrdy HLONI3T

[Y2'EN]

Wy EE

Figure 1.5.1.ii Sampling Probe Dimensions

A 1.5.1.ii RAFHRLI T

Page 17
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1.5.2 Sampling Probe — Internal Layout EAEHR L #8454

i 1L 2

SETSYESeREr

Y-
§
KWX:“ N7 .
Nl ol ™
- § o"”%

Nl

I§ ol 1
N

.

Figure 1.5.2.i Sampling Probe Internal Layout
K 1.5.2.i SRIFIRL P EBZ5 1
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1.5.3 Assembly of Dry Filter TS {23

If pump faults are occurring on the EGA it is advised to check the dry filter in the EGA and
check for any blockages and make sure that the filter material has not become saturated.

RS M B R AR, BATE VU &R I A T IS DL K R 6 %, BRI IE
MREREAT

U o

o <

B oK

I

i

3

il ki
}ll::

o

L e BT RS
: H::

bl

N

Ce

C Bl i e IR
(R R

< (]

| |

| 111

| T iy .\ o

—— RFERAEEAE

E;;? Bt

N.B. FREE SPACE MUST BE LEFT AT BOTTOM TO STOP ANY PREMATURE BLOCKAGE
THE SAMPLE IN & OUT PIPES MUST BE CONNECTED CORRECTLY OR BLOCKAGE WILL OCCUR
WITHIN A FEW HOURS.

T S A B A e E] DA 1B LR S . A AUE RIS R A DV, R IAE L
/NI A R AR 2

This filter is specifically used as a dry filter to remove and dust particulate before the dry gas
passed into the cells. The filter is carefully packed as a complete replacement part and
should be repacked or the filter material changed in the field, as the filter is critically
calibrated for a specific pressure drop. The filter should always be dry, if any carryover of
liquid or moisture is sent in the filter, please isolate the EGA and contact Autoflame
Technical Support.

g s T T TRPETUESS, I TAETIRHE N BN S AT R AR AR k. T8 e fE 78 B 1) B ik
e frante, (eI 2 R G R B SRR, RO Za DA% 2 15 7 1 I P AT L
. TUESS MR A ORFF T, a0 R P A% W LA BOK A, 15 R B R U i BOF B &
Autoflame Hi AR K.

20.03.2017 Mk8 EGA Evo Set-Up Guide Page 19
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1.5.4 Sampling Probe Installation SREEERKL %258

The sampling probe must be installed as per the below guide to prevent any blockages in
the line and incorrect operation.
RFEIR L DL TR LT RE 2222, DABTRAFFE 2k N S FE 1A URIB AT o

1. Install a 1.5” BSP socket on the flue where the sampling probe is to be positioned.
TEJHIE N L2 —A 1.5” BSP i BE R AR Sk 2 AL

a. If using the Autoflame draft control system, the sampling probe should be
positioned after the stack damper and air pressure sensor.
wfEi ] Autoflame G XFEHI RS0,  WERFEGR S NAE [ 58 HFUVE RN 2 <UL
LIRS 5 € AL

b. If using a single EGA on a twin furnace, the sampling probe should be
positioned after the individual flues are combined into one stack.
ANAE — XU EAE R — AN R AT A, TSR ARE R Sk L 7 AR e U R 8
[

c. If an economiser is fitted to the flue, the sampling probe should be positioned
before the economiser.

UNFEMRIE N 2T RE RS, SRAEIR S MLAE [f € 19 EAs A E L.

2. Mount the sampling probe at an angle of approximately 45° into the stack. This will
allow any condensate in the sample to flow down to the EGA rather causing
blockages in the sampling line. A build-up of condensation in the EGA could result in
a pump failure. W RAFAR K% 45 FEM AEHFE . R FA B A 20
ARSI R BOR LI ZE, RPUE RS Hr A A B Bk v] S BUR b .

3. Mount the main body of the sampling probe as far in as possible; adjustment is made
by loosening the grub screws in the flats of the 1.5” BSP bush supplied on the probe.
1SR T A ) 7 B 2R R AR, AATFARSK 1 1.5" BSP 48 [ 4842 T DA A7
_—'I_j"c

Notes i+

o Keep the thermocouple and blue sampling tube away from hot surfaces.

o ARG (R E L B PR TH

o The thermocouple should be positioned away from high voltage cabling.

o fEHELRIL A R

e Ensure that the thermocouple and sampling tube run from the sampling probe to the
EGA with no coils or loops.

o HTRIVEARFERAEE AR L BRI A A B SREE LM R -

e The sampling probe must be positioned without air leaks as this will result in incorrect
readings on all cells.

o CRMRL L ANERE MM M ER, P9I 3 09T A A% B AN HERA

¢ If the thermocouple is run in conduit from the sampling probe to the EGA, this must
be earthed.

o WIHRERAERL ER AT IIETENIZAT, WA B .

Page 20 Mk8 EGA Evo Set-Up Guide 20.03.2017



1 Installation and Wiring

FLUE

45 DEG. ANGLE

Drawing No. 7978 E4t445: 7978
Figure 1.5.4.i EGA Probe 45° In Flue
[ 1.5.4.1 A8 1 2 A5 JEH HIIE AP IRk

-8 ﬂ.* ;:j’]
[Eeeee’

Figure 1.5.4.ii Sampling Probe Installation — Wrong
B L5.Aii RIFIRAL A iR 2R
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Figure 1.5.4.iii Sampling Probe Installation — Right
A 154l R A2 F K
155 EGA Installation B %3

Once the sampling probe has been positioned and installed into the stack as per the
guidelines in section 1.5.4, it can be connected to the EGA following the guidelines below.

KR IERFFARYE S 1.5.4 PR e flF e WA, AT BAg DU B BRE R St

1. Push the sampling tine into the inlet tube.
R KA B e R 3EOE L
2. Plug the thermocouple connector into the socket and tighten the screw.

R T A AR A A PR T SRR L

Notes y1::
e If the unit is started up for the first time, it may take some time for the chiller to cool
down.

T R BV A A AL AT RE TR E— BN R A

e To obtain optimum performance and reliability do not mount the unit in ambient
temperatures above 40°C (104°F) or areas of direct heat radiation. If the ambient
temperature is greater than 40°C (104°F), a chilled environmental enclosure is
required, see section 1.7.3.
TR AR R BN, 2T AR IR = T 40°C  (104°F) AL E B
AHEREN WA E . WIASREE ST 40°C  (104°F), TR Z 2 RN IR 5,
LA 1.7.3 75,
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For environments with high humidity, a chilled environmental enclosure is
recommended to avoid corrosion on the electronics board, see section 1.7.3.

FE PR N IRATT R R B IV R IR OR 4P B, DUIGE 4 rELBR AR ot 5 L5 1.7.3
o

If the EGA is placed in an enclosure or cabinet, to avoid the EGA being recalibrated
on contaminated gases, ensure that the drain solenoid is taking in fresh air during
calibration.

WA T A 2R AERLST B A, 17538 5 e o A ASC IR 7 e R AT BB AR M
Tt R R 7K PR R IR A HE S TR RGBT B 25 o

Ensure that the air flow to the intake in the bottom of the EGA unit is not impeded
and the air temperature is less than 40°C (104°F). If the burner air temperature is
greater than 40°C (104°F), then a pre-heated air sensor is required, see section
1.7.4.

RS n] LS HHAURFSH#ER DRFR A, H2SIEE/NT 40°C (104°F).
WREE S [IRE = T 40°C (104°F), &5 Bz B s S48, B 1.7.4
A‘I’_—!]AO

Position the sample tube so that the sample slopes down to the EGA unit at all times.
The EGA unit must always be mounted lower than the EGA probe. This helps drain
excessive condensate from the flue gases, which may cause blockages in the
sample tube.

R RAEE 52, EREA IR 1) N BRI HE R S . R M O U2 AT R
SOPACERK AL B, XA B TR RIE SR i 2 R K, IR RE S % R
R .

If extension tubing is attached to the drain solenoid, check that the end of the tubing
is clear of any obstructions or contaminants. When the EGA performs an air
calibration, the air is sucked into the EGA through the solenoid.

WNAEHEK LA OERINKE , B IR S AT R WS ES e . RRo irAdk AT
AAHERT, ARl R R BN B T

Condensate in the EGA could also occur from the load demand not being so high at
certain times, resulting in the back end temperature of the boiler being low and not
warm enough to evaporate the condensation quick enough. This will cause a large
build-up of moisture in the EGA, and so the time period between drains may need to
be shorted in Commission Mode settings 43 and 44.

R M A v B K RT BE Dy S I ) A A RN s T 38, T 3 38040 7 ) S i
FERAR, A RBHREREZARARK. XESBEASTICT R RERS, Bk
FEW IR B 43 T 44 b 75 ZERHFK N 1R) 3 B0 .

Do not mount the units where excessive vibration occurs.

DI it 2 2 e AT S AR BN o

The EGA should be positioned away from high voltage cabling.
o TSR 32 1 e s 2k

The EGA O,, CO, NO, SO, and NO, cells have a 6 month shelf-life. If ordering an
EGA for project that will be installed later we would advise to purchase an EGA
without these cells, and then purchase the cells when they are due to be installed.
This EGA will come with the CO, cell only (patent no: MM72004/NC) as this can only
be fitted at Autoflame office. We recommend that the cells are replaced 12-18months
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for gas firing from manufacturing date and 6-12 months for heavy oil firing
applications.

RAHME) Opv CO. NO. SO, il NO, EN&3FH 6 N H MR WRATIE—4
AR 5 AT 2 38, BRAT T WS SEAN T L A% 1 R i, AR AE
TR W SRR A . R AN —H e NS (RS
MM72004/NC) , P ERI%E A AI7E Autoflame T AT Ze%ke, FATEBE AR
beif fif 12 & 18 DA He— IR A, (R RGN R0 6 = 12 4> B
—

1.5.6 Cable Specification BEZHTE

Low Voltage /&

The screened cable used for low voltage wiring from the EGA for the fuel flow 4-20mA input,
and channels 1 to 6 4-20mA outputs must conform to the following specification:

F AT e P R 1 T 4-20mA ORI RE N, 4-20mA JEIE 1 % 6 i,
LA 2 UL T ML

16/0.2mm PVC insulated overall braid, screened, PVC sheathed.
16/0.2mm R LNt B4 Bl F 45

Sixteen wires per core

s 16 25

Diameter of wires in each core 0.2mm
FOLEZ: 0.2mm.

Rated at 440V AC rms at 1600Hz

1600Hz I %l 4 44 fE: 440V AC.

DEF 61-12 current rating per core 2.5A

#3:ts DEF 61-12 HAE(E: 2.5A.

Maximum operating temperature 70°C (158°F)
R NIBATIRE: 70°C (158°F)

Nominal conductor area 0.5sq mm per core
FEOFRFR AR : 0.5mm?

Nominal insulation radial thickness on core 0.45mm
TR R 0.45mm

Nominal conductor diameter per core 0.93mm
BEOARRFASME: 0.93mm

Nominal core resistance at 20°C. 40.1Q/1000m
20°C W ARFRZE S HLFH: 40.1Q/1000m

Nominal overall diameter per core 1.83mm
O AFRAME: 1.83mm

Fill factor of braid screen 0.7

gl B mCH 7R R 4. 0.7

Equivalent imperial conductor sizes 14/0.0076
LGRS 14/0.0076

VVVVVVVVVVVVVYVYVYVYVVVYVVYYYVYY

Use the number of cores suitable for the application. A universal part numbering system
appears to have been adopted for this type of cable as follows:

TR N Gk B ad@ Ao B . RS T USHE LU N S R4

16-2-2C 2 Core
16-2-2C 2 it
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16-2-3C 3 Core
16-2-3C 3 it»
16-2-4C 4 Core
16-2-4C 4 its
16-2-6C 6 Core
16-2-6C 6 it>
16-2-8C 8 Core
16-2-8C 8 it»

(5 Core not readily available)
(AR 5E R

Note: If using 4 Core cable and interference is detected, use 2 sets of 2 Core.

TE: AHH] 4 R G QA BT, 1 1 P A FL B

Data Cable
R

Data cable must be used for communication connections between MMs for sequencing
applications as well as between MMs to EGAs, MMs to a DTl and DTI to BMS systems.

Kol W25 2R T HEFr P f R DL K B R B O R e L B A e 1 42 A A R AT F b 7 3
ARG AL R D RS

Communication cable should not exceed 1km.
TG K AT 1km,

Types of data cable that can be used:

i FH F Bicdf L 4 2 2

1 Beldon 9501 for 2-core shielded cable (1 twisted pair)
Beldon 9501 MU SRl AT (1 X WLLER)

2 Beldon 9502 for 4-core shielded cable (2 twisted pairs)

Beldon 9502 VU ESBRHLZE (2 X W &i4k)
3 STC OS1P24

Samples are available upon request. Low voltage and data cable can be ordered directly
from Autoflame Engineering, please contact Autoflame Sales.

A DRI EOR PR AR o (T PR AN B 85T LAEL 3 A Autoflame 1T, 15K A Autoflame
AL

20.03.2017 Mk8 EGA Evo Set-Up Guide Page 25



1 Installation and Wiring

1.6 Wiring Schematics #&~EHE

1.6.1 Connection between EGA and Mk8 MM B Mk kb i) e 482

The data cable should be screened at the MM end and connected all the way to the EGA
plug; the screen from the flying lead provided should be connected to the data cables that
connect to the MM.

Bt v N A 17 )RR AR i B O IERE B R U M Ak . 3R BER DRl CER RS LIRS
i RS R () 0 P A

4-20mA Output Ohanneds

SAcK 4-20mA Outpst Comrmon

Drawing No 454 5. 7980
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1.6.2 Connection between EGA, MM and DTI BS i RIS BER L D &R

The data cable should be screened at the MM and DTI end and connected all the way to the
EGA plug; the screen from the flying lead provided should be connected to the data cables
that connect to the MM and DTI.

Kt PR A 48 1) B AN B A% A T R I BEAT B MO IR B R AU M ik B 3R B b7
e VAR O R A ) R R M B 0 A a4 11 1 080 P AR I
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1.6.3 Connection between EGA and DTI B4 {X FAEEE 5 O W ERE

The data cable should be screened at the DTI end and connected all the way to the EGA
plug; the screen from the flying lead provided should be connected to the data cables that
connect to the DTI.

2 FL 2 A a2 e 1 R i B O FEE SR B R R A A sk b SR BEII bR WS i
PO A L 8O R A

Ay

A
1] DATA CABLE

DATA CABLE TYPE: BELDON 9501

ng é

| s rosuam | .

@<
<+

T@ D &= POWER

NOTE:

(® - EARTHING SCREW ON CONNECTOR
N L
SuU

The control phoses to each EGA module & DTl unit must be the same.

E
MAINS SUPPLY The ID must be set for all EGAs connected directly to the DTI.

Drawing No. 7979
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1.7 Ancillary Parts $Bh#544

1.7.1 Air Inlet Filter #St g5

The air inlet filter is designed to protect the EGA from dust and other particles that may
cause damage or reduce the performance of the EGA over time. The air inlet filter will fit
over the fan that cools the EGA and stop dust and particles from getting inside the EGA. The
air inlet filter is easy to maintain with only the air filter material needing replacing once it has
become saturated. The time between each change of air filter will depend on the site
conditions.

AL IR SR BT F T ORGP R A A3z 38 A A RN LA OR8] Dy i o5 I 1] PR RS A 2R RN ks ]
RE PR R A AT AR PR LR e o U JE AR IC & — DM TR 2R i A XL, - BHLIE
IRAANGREHE N BT UL JE AR AR A Sy e, 1L JEaRIH 2 R R Sl DRSS AT RLED
Ao BE e i A I TR R T I A

Drawing No. 9058

Figure 1.7.1.i Air Inlet Filter
AILT .10 HTL D

While the EGA can successfully be used to measure combustion exhaust gases when
burning HFO, it is very important that the fuel is carefully maintained at a constant and
known composition. The fuel temperature and pressure play a major role in the amount of
particulate carry-over sampled, before combustion even takes place.

BRI BRI B2 S 23 BT AT DL - e Dy il ke <, B AR RIS A E . &
IR o FERRIRITHERT,  WORHE BE N 7060 R H ok S e 2 2R

The burner must be regularly maintained to ensure complete combustion of the
hydrocarbons. Failure to do so will result in premature failure of the EGA Ensure the oil filter
is regularly maintained and the oil nozzle is regularly inspected for fatigue.

BB A L ATE W AES, THIRIREAC SR IR . IRIRA 58 20 S BUR S B G L H I
W B OROE BI4E AL IR S, B IR A mTh AL 21k,

It is recommended that when the EGA is used on a dual fuel application where natural gas is
the primary fuel and HFO is the secondary fuel, the EGA should not be monitoring the HFO
exhaust. This can be achieved by simply isolating the EGA when the HFO fuel is selected to
be fired.

B BT ASCAE P SURHIS S 2 OB F R AR, TR T EE R . R SOAS o
HPRM A R E R RN, AT DA I RS 2 R R B SR I HE R T RE
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1.7.2 External Particulate Filter #hEBH5bId 18 2%

The external particulate filter is designed to be used when there is excessive moisture from
the flue gases, or if there is excess particulates in the flue gases which may cause damage
to the EGA The external particulate filter stops excessive moisture from getting into the EGA
as it has its own drain solenoid to remove any excess moisture. This drain occurs at the
same time intervals as the normal drain solenoid on the EGA The external particulate filter
has its own filter, capable of filtering excess particulates from the flue gases. We recommend
that this external particulate filter be used for any heavy oil applications. Due to the nature of
this product it can only be installed by Autoflame and cannot be fitted on site.

AHMRTORL I 18 2 Tt T B TE = B K e A 22 BBk, BRI 22 O BORE AT BE 2 1A R
A A ER ORI e vT CLBHIETE 22 K i N RS, BRI g ae T il 4 T HEZK
WA, g RIS 2 k7. HEKIERE 5 R A M A IR W HEK A [F) 20 TAE . ARt
JEAS H S WECH I UERS, T LS ERIE b 8 2 R . BT T AR A E A s Aok
REPERS . RN R, TR ZE ) Autoflame EAT %23, i JERATEINIS %235 .

The external particulate filter can be ordered with a new EGA or retrofitted onto an existing
EGA at our Autoflame London office.

AR L 8 A ] DL B R S — [RIT I, BRAE Autoflame {6 27025 Ab 4 H Bk 2 EL
AR

Drawing No.

Figure 1.7.2.i External Particulate Filter
I L7 .20 Sf AL g

Note: For applications firing on heavy or dirty oil, an external particulate filter is highly
recommended to be fitted with the EGA.

TE: AR SR SO I I 5 2 SORE SR o JEAS e R

The external particulate filter will need to be changed depending on the amount of particulate
carried over from the combustion process. This could be a month or as little as once every 6
months, once the filter starts to discolour. Use the Bacharach scale of 5 as an indication as
to when the filters need to be changed.
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AN ER WAL L 318 2% AR A BRI A v P A ) O R e A B A, I (A — e — A T BlEERE 6
ANHE R, B ESIT AR AR (o sl s 4 . S JE R T LA 5 Ak AR B R TR AT R
i,

The filter material is fluorocarbon resin bonded, borosilicate glass micro-fibre designed to
coalesce liquid particles through a two layer construction. The inner layer forms the main
filtration and the coarser layer provides drainage. It is a type MCE 95% 25micron high
efficiency filter. The filter should be fitted as in the Figure 1.7.2.i ensuring that the filter
operates correctly. Please note that there may be a discharge of liquid from the filter when in
use. This is a design feature to drain any excess moisture from the flue before it reaches the
EGA.

REPEA R b JIE AT A R EE B T 44, T AT DO o 2 5 0 SR AR iR . R e
WIEE, M EZ A T HK. I —F MCE 95% 25 ek dud sk as . o g2 Mg K
1.7.2.0 FinJi s e, DA R LS 1% TAE. 15vER, eSS EMA AN st S HE wiiAk. X
Fe i P AR TR AL BIFETE 22 7K 23 B3k R Ao BT SR iR e AHTE  HE

The inlet from the flue is connected to the horizontal section on the top of the filter.
The vertical section is connected directly to the EGA inlet.

SRIEN DL IR TR HIK P #r, EEMO EREZRSOITIAL.

External particulate filters should be used for applications firing on heavy or dirty oil,
environments with dust and particulate, extremely cold or high humidity conditions.
M ERRUALIE I8 2% B A T4 P Rk BRI A3 B . BRA T 8B AR AR AN OB A 3R 358 PA R v
BRI

1.7.3 Chilled Environmental Enclosure A& 5 R E

The exhaust gas is vented into the air stream leaving the EGA unit. This is located on the
outside of the EGA enclosure next to the drain solenoid outlet. It is extremely important that
the exhaust gas is vented into atmosphere; do not install an EGA within a sealed
enclosure. Installing the EGA in a sealed enclosure will cause the EGA to calibrate on
contaminated gases. The EGA will self-calibrate every 12 hours of running or when the
burner starts and stops.

RN A R . ORGP ERAL TS AR HEAK LR IR S 1 RS A A e b
Mo BRIESHAN RS EE, KIIE 20K R i % A RIS e N, 75 AT Refd
RIS R T I HE . RS T ACERRR 12 /NI A be s 5 sh s 1E IR B AT AR
HE— K.

In areas of harsh ambient conditions, or excessive heat, it is necessary to use an
environmental enclosure with the EGA module. This protects the EGA from dust and
ensures that the EGA is well protected. Using the enclosures allows the EGA to operate
under optimal operating conditions.

FERR S P I 25 AT BT A N A b A R U A R B A SR OR 4 B . IR AT AR Ak A 2
BENRAHAL RIS AR RS, BT I R s AT %A T igiT.

Autoflame manufacture a chilled environmental enclosure that uses a chiller module and
control panel in order to maintain the EGA installed within the enclosure at a set temperature
to protect itself from excessive heat. The temperature is user adjustable by means of a
thermostat counted on the unit but is nominally set for 35°C (95°F), which ensures ideal
operating conditions for the EGA. Autoflame also manufacture a heated enclosure for low
temperature and for anti-condensing sites.

Autoflame A4:77 | — M VRIAEL ORI EE, FU& 1 AN S BRI AR, B R e e IR
BN R IR AR FFE TR T, P IE R Ao #ve H P AT DU 48 2 1 L T
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B, EH Oy 35°C  (95°F), IXHE ] LA OR B o0 M AR BRAR 1B AT 2 A N 1B AT .
Autoflame i& 47 7 — i TARIRA L A ER I ER, 7] DART 3Bl LE v eI P o

If you require further information please contact Autoflame Technical Support.
MERGELER, KR Autoflame HR S .

EGA THERMOCOUPLE /EGA SAMPLING TUBE

[eAorzane]

CHILLER UNIT

EARTH STUD.

Figure 1.7.3.i Schematic of Chilled Environmental Enclosure
KI1.7.3.i 7 H B (R o A
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1.7.4 Pre-Heated Air Sensor a5 f2 k5%

A pre-heated air sensor can be connected to the EGA to ensure an accurate combustion
efficiency calculation when using pre-heated air to the burner. If the temperature of the air
going into the burner is more than 40°C (104°F), a preheated air sensor is required.

TRIA S AR AT OB R ST, R ee A T Tl <O ] AB DR AR A T BRI 250
UIHE N RGBS 2 SR = T 40°C (L04°F), N5 B2 B TRk 28 S AR IR 2

Figure 1.7.4.i Pre-Heat Air Sensor
K 1740 TG TE T

The pre-heated air sensor uses a K-type thermocouple and the working temperature range
is 0 — 400°C (32 — 752°F). The pre-heated air sensor will need to be enabled in Commission
Mode setting 41, see section 2.2.1.

TR S AL B AT ] K AU A, TAEIREEVEME & 0 — 400°C (32 — 752°F). Fil#vas S A% 4%
FEARRAERRE 41 P EH, EE 2.2.17.
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Ambient s Inletmmm Exhqustmmsm  Chille rme= Ce |

Temperature 200
190
System 180
170

Ambient 27 °C
160

Inlet 0°C
150

Exhaust 161 °C
Delt 161 °C 0
efla 130
T 120
Chiller o 110

=1

Temperature 12 °C g 100
Load 10 % g o
Outlet 16 °C = 80
70
60
Cells o
Temperature 29 °C 40
30
20
10

11:34 1135 11:3¢ 1137 1138 1139 1140 1141 11:42 11:43

0
@ E}] 03 Mar 17

Figure 1.7.4.ii Temperature Screen with Pre-Heated Air Sensor Enabled
BT Al ZJe T THT 1485 HY i [ 2 TR IET

The EGA will separate the ambient temperature from the pre-heated air (inlet) temperature.

FE BT SCRs X PR IR FE A TR 2R GEERUED) TR
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2 COMMISSIONING EGA iR BS X

2.1 Operating Modes 7R

2.1.1 EGA through MM B #ZEHEHERBES 2

If using the EGA with an MM then the EGA, the EGA is connected to the MM following the
wiring schematic in section 1.6.1. The EGA must also be enabled in the MM settings. If the
EGA is to be connected to a DTI as well, then the boilers on the DTI will need to set up with
‘EGA fitted,” and modules connected following the wiring schematic in section 1.6.2.

U F A P BB R AT, TETREE 1.6.1 i B i 2ern B B2 R S i A R4 il
B A B AR R E O R . R A SO IERE T Bt mi 1, T
EERAE AR 1 B 7 BN EGA fitted/ OV 3 RSN, FEHIBMIERE S %
% 1.6.2 WP IR ZRE .

When used with the MM, the EGA can be set to monitoring only, 3-parameter trim, or 3-
paramter with combustion limits, through option 12. If an EGA fault occurs, the burner can
either shutdown or continue running depending on option 13. The table below shows the
relevant options and parameters for on the MM for the EGA.
BRI R R — A AT, R AT Dos R e i 12 BONTE . 3 S HOH T
BUTIRGERRAE TN 3 24, WA R IR, AR s AR T 13 (1) % B AT IE 1L
GRELIZAT. TREIR TR ORI SIS AE e A 24

Options | Description

I i B
12 EGA Functionality &</ X 3hAE
13 EGA Fault Response &5 Hr (34 1710 B
18 Carry Forward of Trim i %5 {f ) i 4t

19 O, Upper Limit Offset %5, PR #M=1E

20 CO, Upper Limit Offset 4kt b IR AMEAE

21 CO Upper Limit Offset —% ik I [REME{E

22 O, Lower Limit Offset /<. T [RAMZAE
23 CO, Lower Limit Offset — %A% T FRAME1E
25 O, Absolute Limit %S48 %] PR

26 CO, Absolute Limit — % ka5 FRAE

27 CO Absolute Limit —Z4 1m0 5 FRAE

28 Trim Threshold 5 R{E

32 Trim Delay 75 #EiR
76 Trim Channel 753818
Parameters | Description

ZH i

4 Delay before EGA Commission Can Be Stored
A S BT O A AT RE IR

8 Trim Delay After Drain HE/K 5 5 1R
10 EGA Version B S/ BT AURA
12 CO Used for Trim On Oil F Tkl 15 (1) — S b b
13 Commission Fuel-Rich Trim i & i85
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14 Trim Reset Angular Rate i~ 5 & ffii# %
16 Time Between Air Calibrations %=/ & v 7] g i 7]
17 Number of Trims Before Limits Error Generated
7 A PR AR B R H R R T R
18 Maximum Trim During Run 3z 17 ) f KR =15 18 5
19 Commission Air-Rich Trim i & S 3
23 Add Air when CO Present — %10l tH B AR I 25 S,
26 Trim Samples Per Cycle HAN 17 & B N 1 AE AR
94 NO Upper Limit Offset —4 1L % L BRAM=1E
96 Exhaust Temperature Upper Limit Offset fF< iR & M2 (A
97 Exhaust Temperature Absolute Limit HE 5 265+ FR{H

Please refer to the MM Installation and Commissioning Guides for full description of these
settings.
R BB B U IS S 25 1 AR 22 B AT 1 e

Please refer to section 4.3 for the 3-parameter trim function and section 4.5 for combustion

limits.
KT 3BT EEIE S %S 4.3, MIEREIBESESE 457,
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2.1.2 Standalone EGA EHLETBRS AL

If using the EGA as a standalone module, with or without a DTI, a fuel select input must be
given to the EGA. This is done by connecting a link between the chosen fuel select input and
the fuel input common. The EGA must also be set to standalone mode in setting 1, see
section 2.3 for EGA Settings.

Wk RS BT A E N BB Y, oA oAz 1, RRL i Hm AL AT Bices RS
ST X EIT s ik 8 HOBRRHIZ BRI AATIRBL R fir 3B HAE —iERI] . R M Aad 20
FEVCE 1 BB, AR 2.3 35 BT I E .

Fuel Select | Data Flying Lead Wiring
ORLERE | AR QAR

Pin 8 to pin 12 2 8 &%+ 12 £F

Pin 9 to pin 12 % 9 £H&EHEE 12 £

Pin 10 to pint 12 5§ 10 &1 &5 12 %

AWINIPF

Pin 11 to pin 12 5% 11 Bl 12

Note: When using an EGA in standalone mode, there is no 3-parmeter trim function or
combustion limits, this can only be set on the MM.
M AR e R XN 8 3 20 T DI RE BB IR, e AT R A AE R A |

e

The standalone EGA will also require a fuel flow input on pins 17 and 18 in the data flying
lead, see section 2.2.2 for setting up the 4-20mA fuel flow inputs.

BB T RSSO FEAEREE RS 17 M1 18 4 FABERERA, X T (ks
4-20mA AR Ef N, TEILEE 2.2.2 7,

Up to 10 EGAs can be connected to the DTI to monitor the emissions remotely, without an
MM. The EGAs will need to be connected to the DTI following the wiring schematic in
section 1.6.3.

% 10 MRS LS A e 1, T R AR, M s, R
O MAXRAZ H 1.6.3 11 TR i 4o B B IE IR e .

When adding boilers on the DTI, they should be set up to ‘MM not fitted’ and ‘EGA fitted’ on
the DTI.

FEF UL L ARy, Bl S B O Bt A e 1 B R 2 e R B R R 222 2 <
B

Please refer to the DTI Setup Guide for more information on adding EGAs to the DTI.

R W AE R A4 A i T AN IR R, RS 25 Bdla At fardi I e BT -
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2.2 EGA Settings B HAHIRE

Lo e

Inlet Temperature 27°C
Delta Temperature 134°C
Efficiency 85.3%
2 mg/m3* 15 mbar 600 ml/min

® ®

Chiller
10%
12°C

ki

==
v |

* 29°C
56 mg/m3* NOy
®
54 mg/m3** 4 mg/m3* 10.4% 2.8% 3 mg/m3*
*AtSTP / 3.0% O,
S li 27° 1002
. () 0.470 MW ‘ ampling ‘ C. ® 002 mbar
ue i g H
— || W | || 1 Ambient

Figure 2.2.i Sampling Screen
K 2.2.1 RFESF7

When the EGA is first powered up and has loaded the data, the Sampling screen will

appear. Press on

Configure

to access the System Configuration screen.

U BRI AR 5% o SoRE I 55, T i 15z 41 T DA 1] 2 45 4 T

o
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Serial Boolloader
EGA 1D EB

o Sericd System Configuration sl

Mexi Service Due:

Fuel ; . Cell
C . . Calibration System Calibrate ©
DI Schedule log Now

Figure 2.2.ii System Configuration Screen

K 2.2 FL W EIFH

Commissi L .
Press to access the Commissioning mode of the EGA. You will be prompted to
enter the password.

Commission

ET-&’%EHIU\iﬁl‘lﬂ}%%ﬁj\i‘ﬁﬁ(ﬁ"]iﬁiﬂﬁﬁ, (EECE S TP T
The System Configuration provides information on:
REWEHRRELI TN ER:

e EGA Serial number S WX T4 5 .

e EGA ID number (set in Commission Mode setting 2) ST K ID 5 (FEEAAR

KiE 2HHE) .

e Date of last service )5 — k445 H .

e Date of next service F{x4Ed H i,

e Bootloader software version Bootloader %44 .

e EB software version EB 34 A .

« Display software version &R .
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Commission Menu

Configuration

. Fuel Analogue

Calibration
Manual Calibration
Calibration Schedule
Reset

Reset Cells to Factory Calibration
[ [ [© [ [ [©
o, co, co @ NoO, 5o,

Reset Run Times

€] €] [€]) €]
Fuel 1 Fuel 2 Fuel 3 Fuel 4
EGA ©
Pump
Reset Other Data

Service 0 Calibration  © System 0 Fault o
Interval Drift Log log

Figure 2.2.iii Commission Menu

2.2, i

In the Commission menu, the following can be changed according to the application

requirements:

FE AR 5 AT DU B SR ST B DA T N 25

e EGA operational settings &7 BT X ERE ¥ & .

e Fuel type, units and cost #RBIZRT . FATFIFR .

e Analogue 4-20mA outputs 4-20mA FE L4 .

e Upload EGA settings to the unit [ ¥ % L& B EE -

e Calibration schedule g#EZHE.

e Reset cells to factory calibration = & &N &5 2 H | K HE(E .

e Reset fuel run times, pump history, service interval period, calibration drift = & kHz47
W] AT TSR A4 1R B I 1) AR 22 1

e Reset system log and fault log & &4t H & F#E H &
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3 System Configuration

Commission Mode Settings ARERKE

Commission Mode

# Description

Value

Base: Control Mode Controlled by MM
2  Base: Communications Id 1
3 Base: Display Units Metric
4  Base: Efficiency Calculation Method English
5 Base: Currency Units GBP
6  Base: Backlight On Time 600 seconds
7  Base: Logo Display Timer 600 seconds
8 Base: Show Advanced Values Disabled
9  Base: Pollutant Concentration Unils ppm
10 Cells: CO Poison Detection Enabled
11 Cells: CO Poison Limit 600 ppm
12 Cells: CO Poison Return 200 ppm
13 Cells: SO2 Correction 100%
14 Cells:; Minimum NO2 Fraction of NOx (if NO2 cell fitied) 0%
15 Cells: Reference O2 Concentration 3.0% 02
16 Cells: NO Fraction of NOx (if NO2 cell not fitted) 24.0%
17 Cells: Standard Temperature 298.0 °K

18 Cells:

Standard Pressure

1013.2 mbar (406.8 inWG)

All

‘ Base ‘ Cells

Calibration

Back box

System ‘ Vendor ‘

Figure 2.2.1.i Commission Mode

A&12.2.1.0 iR

Setti
Press in the Commission Menu to access the Commission Mode settings. The
settings are grouped together in tabs: Base, Cells, Calibration, Back Box, System and

Vendor.

BT RS )

Settings

BN RE. RIERE. RGN SIET R

Once settings have been changed, press ﬂ to return to the Commission Menu

screen.

EE&&EE?&T“T&%EEI LA [ 3 e B e

20.03.2017
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3 System Configuration

The below table shows the Commission Mode settings, range and their default values; these
settings should be adjusted by factory trained technicians.

NEERER T ERBE ., JEEAMEGME, XEREN BT FREARN R TR .

Setting = Default Range

wE | BME H(EA

Description

Vi

1 0

0

1
2 1

1-10

3 0

0

1
4 0

0

1

Page 42

The EGA can be used with an MM or as standalone. For setting 0,
the fuel select comes from the MM; 3-parameter trim and
combustion limits can also be set on the MM. For setting 1, a link
between the fuel select input and fuel select common on the flying
lead is required, and a 4-20mA fuel flow input is required for fuel
consumption, see section 2.1 on operating modes.

e TSR] DLRIZ s A e — A5 FH sl AR SR LA . B O I,
A DAFEFE R B FRRRL, 3 SO TR B AE th T DAAE #2145
e bwE. WEAN LN, T2 CEERRRE R AN R
A, BREHHFEH TR 4-20mA BREHR BRI, 1E WA 2.1 BT
e

Controlled by MM

e o 42 o A e A

Standalone

R

Communications ID j&{Z ID

The ID number is used when the EGA is connected to a DTI. When
multiple EGAs are connected to a DTI, each EGA will require a
different ID number. Up to 10 EGAs can be connected to a DTI.
YRASTPCEE - MR LR NN FEMEH ID 5. 424N ES
SNTPCGERE — MR LR DR, AR IR E A F W
ID 5. —ANEdEAEE D] DU 21k 10 MR

ID number

ID %5

Display Units &5 847

The EGA can be viewed in metric or imperial units. Once the EGA
has been running and data is stored, changing the units will
invalidate existing data log files stored within the EGA.

RS BT ASCRT A% 2 ) B el SR B . 24 R U G AT I A
FEHERAE G, OO AL R A7 AR R U A OB ot H 55
PERAL

Metric

2l

Imperial

]

Efficiency Calculation Method 2575 %

For setting 0, the hydrogen and moisture loss is taken into account
in the combustion efficiency displayed on the EGA, and for setting
1, the hydrogen and moisture is not taken into account.

WENON, R ERIRIIARe R B EAAKI S &
BN LW, WATE B SR 5 .

English

JETH
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Settin

B

600

600

g | Default
BIME
0
20.03.2017

1-3600

1-3600

Range
i

3 System Configuration

Hydrogen

a5

Currency Units 5% i # 47

The currency units are used with fuel flow to determine the boiler’s
fuel consumption and how much it costs.
B M AL TR E I THEL, TR R R FEE AT AR .
USD (US Dollar)

USD (o)

EUR (European Single Currency)

EUR (Kkyo)

GBP (British Pound Sterling)

GBR (JEf%)

CNY (Chinese Yuan)

CNY (ARMID)

CAD (Canadian Dollar)

CAD (&Ko)

AUD (Australian Dollar)

AUD (JT)

NZD (New Zealand Dollar)

NZD CHrb=7t)

KRW (South Korean Won)

KRW (#i71)

ZAR (South African Rand)

ZAR (FgE=245)

Backlight On Time 5t ]

If the screen is not pressed, and this timer elapses, the backlight
will dim.

U el B, 5 DGR B T IR 2 Ik [ HE RS 1T AR I

Disabled

5EH

Seconds

w

Logo Display Timer g & & 7~ 5E i) 8%

If a custom logo is stored on the data SD card in the EGA, then
after this timer elapses in idle mode, the custom logo will appear on
the screen.

W% bR EREAEE RN SD 7R I, Aitm s
WERE, &SI = .

Disabled

25

Seconds

b

Description
B9

Show Advanced Values ‘&7 g 2% 58

For setting 1, the fault code number is shown in the fault log.
BE N LN, SRR B A H B

Disabled

2

Enabled
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11

12

13

Page 44

600

200

100

100 — 1000

50 - 100

3 System Configuration

J& H]

Pollutant Concentration Units J5 %4 i 547

The units for the NO,, NO, CO and SO, cells can be displayed as
ppm or mg/m®. For mg/m®, the exhaust gas concentrations are
shown at the standard temperature and pressure set in commission
mode settings 17 and 18, and corrected to reference O, set in
commission mode setting 15.

NO,, NO, CO Hl SO, /&KW %% (1 # A2 /& ppm 28 mg/m®. &2
mg/m®, IR R R R, R E 17 A 18
hiRE, ZEARERMEAREEARE 15 hikE.

ppm

mg/m®

CO Poison Detection — 4 4bfis 75 14 W il

For setting 0, no message will display when the CO ppm rises
above the CO poison limit in setting 11. For setting 1, if the CO ppm
is above the CO poison limit, the message ‘Poisoned’ will appear on
the sampling screen for the CO cell. The cells will stop reading the
exhaust gas readings until the CO ppm has decreased to the CO
poison return level in setting 12.

WENOM, H—% Uik ppm R T I E 11 BUE M FERER, BF
R LEBAEMEEE; WEN LK, W—%4b ppm AT HE
PERRAEIT, F T — AR S 4% B R A B e B R A 387 i,
SR AT e OR T E, EH Rk ppm EFE R RE 12 BE
) — A B B R [ K

Disabled

£

Enabled

Je

CO Poison Limit — %tk ik 4 IR AE

If setting 10 is to set to 1, the message ‘poisoned’ will appear next
to the CO cell on the sampling screen if the CO is above the limit
set in this setting.

WERE 10 oy 10, SRR T B MIRER,
KA b — AR L 38 155 55 KRR 3.

CO ppm

— AT ppm

CO Poison Return — &b ik 5 14 iR [F]

If setting 10 is set to 1, the message ‘poisoned’ next to the CO cell
on the sampling screen will clear when the CO reaches the limit set
in his setting.

IERE 10 i 10, SR IR 25 B I ERERS,
KAEBE R L — SRR NS 755 55 B A 757 BRI 2%

SO, Correction — 4 MERE IE{H

There may be a difference in the EGA SO, reading and a reading
taken straight from the flue, as the water in the sample flowing
down to the EGA will absorb a part of the SO,. The reading
displayed on the EGA can be adjusted by changing this SO,
correction.

R A B AR R BT BE S AN, Iz Bk B T E
IR, BROAREAR T K 73RN R I AU e R i 7 — A
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14 0
0-10
15 30
1-200
16 940
100 - 1000

Setting = Default

wE  OBMA

3 System Configuration

PRI, T LI A2 o A B R IE AR 1 R T T A b R A e
50 — 100 %

Minimum NO, Fraction of NOy (if NO, cell fitted) US4k A (5 />
EMEEE s A EUR R

Please contact Autoflame Engineering Ltd for more information.
W25 HiEBER Autoflame TFEH R A .

0-10%

Reference O, Concentration HS S % K&

The NOy can be displayed normalised to a specific O, value on the
EGA sampling screen. This reference O, concentration is also used
to display the pollutants in mg/m3, see commission mode setting 9.
R BT BCRAE B BT BLE R R A H R e | UE . RS H
WP AT LU T SRS e ( mgim®) , E R E 9.
0.1-20.0% O,

0.1 -20.0 % &~

NO Fraction of NOy (if NO, cell not fitted) Z k4 i —F b A&
& (e S EURBIER)

If an optional NO, cell is not fitted, then the EGA will calculate the
NOy in the exhaust gases, based on how much NO is part of the
NOx.

AR 2% A AEURRLEE (A1), RS T O R 4R J A
(LR R P A & B

10.0 — 94.0%

Description
i B

17 2980
2000 —
4000
18 10132
9000 -
11000
20.03.2017

Standard Temperature F /i /&

The standard temperature and pressure values are used to
calculate the volume flow of the gases, from their respective mass
flows, and to convert the pollutant ppm concentrations to mg/m?®,
see commission mode setting 9.

AR AR AE S A B T R AR R, A S AR R 5
BE, BT LIS ppm BHR mg/m®, i L
# 9.

200.0 — 400.0°K

Standard Pressure #xifE & /)

The standard temperature and pressure values are used to
calculate the volume flow of the gases, from their respective mass
flows, and to convert the pollutant ppm concentrations to mg/m?®,
see commission mode setting 9.

PRAEIR AR AE A T R R R &, B4 S PR = Joi
R, USSR ppm FEHR ma/m®, i L R
&9,

900.0 — 1100.0 mbar (361.3 —441.6” WG)

Mk8 EGA Evo Set-Up Guide Page 45



19

20

21

22

23

24

25
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2095

360

1000

500

500

1800 —
2200

20 — 2400

1-1000

1-1000

3 System Configuration

Unused

RAEH

0, Air Calibration Value O, %SG #E(H

When the EGA performs an air calibration, it will calibrate the O,
cell to the value set for the O, calibration value.

&S WA AT 723 S T I 0 2 AR i R A o i B T A
(=

18.00 — 22.00 %

Air Calibration Time 2SR #E T Ja]

This is the time taken for the air calibration, when the EGA starts
up, by calibration or it is forced into an air calibration. Air goes into
the EGA via the drain solenoid valve.

TARHER T T AR . RIS 354 B shidi T R A ER
HlEAT 2 AR HE . A B HEZK F R I 2E N R A BT A

Seconds

b

Unused

AR

CO Span — Calibration Drift Reference

— AT B A s 22 2

The calibration drift limit for the CO cell is 5.0% of the calibration
drift reference set in this setting. If a single cell calibration reaches 4
times the calibration limit or if it reaches 2 times the limit for 5
consecutive days, an excess drift fault will occur.

— ST SR 2 ARV s 22 BR A 2 Ve R W 22 2 B H 1Y) 5.0%. 41l
BN RN 2 R (A R B HEBRAE 1 4 5 B2k 5 Rk BIRHERAE ) 2
s W2 H I I e 22 A

Disabled

A5H

CO ppm

—AMIRIE ppm

NO Span — Calibration Drift Reference

—EAETL ] - KW ZEZHE

The calibration drift limit for the NO cell is 2.5% of the calibration
drift reference set in this setting. If a single cell calibration reaches 4
times the calibration limit or if it reaches 2 times the limit for 5
consecutive days, an excess drift fault will occur.

AR RV 2 PR R T Ml 22 B A 2 Ve I HE s 22 2 BB 2.5%. 1
AN 2 R AR R A AE PR A ) 4 f Bz 4L B Rk BIRSAERR(E 1) 2
%, T2 IR s 222 e

Disabled

25

NO ppm

—HMEIKEZ ppm

NO, Span — Calibration Drift Reference
A O - R 2= S 5

The calibration drift limit for the NO, cell is 2.5% of the calibration
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1-1000

Setting = Default Range

wE  BMA ELEA

0
1—1000
27 - -
28 - -
29 - -
30 1
0
1
31 110
20.03.2017

SO, Span — Calibration Drift Reference

3 System Configuration

drift reference set in this setting. If a single cell calibration reaches 4
times the calibration limit or if it reaches 2 times the limit for 5
consecutive days, an excess drift fault will occur.

AR BRI A PR AR R O 22 R B A BOE R ME W 2 2 5 (I 2.5%.
BB A5 R AR R AL AERRAAL ) 4 (5B SE 5 RIA BIRAERRE ) 2
%, W2 I s 222 e

Disabled

EEH

NO; ppm

“HEMEIKRE ppm

Description
Yi B

ARG - HE I ZE S

The calibration drift limit for the SO, cell is 2.5% of the calibration
drift reference set in this setting. If a single cell calibration reaches 4
times the calibration limit or if it reaches 2 times the limit for 5
consecutive days, an excess drift fault will occur.

TR RN A AT O 22 BRAE A2 BOE R E WM ZE S FH ) 2.5%. Nl
AR A R AR R AL HERR B ) 4 £ B SE B Rk FIRHERR(E 1) 2
B D2 B s 22 B

Disabled

ZEH

SO, ppm

“HAMBRASE ppm

Unused

ARAL

Unused

ARAL

Unused

ARAL

Heated Sample Line Mode HI#EEE LR #E

If a self-calibration EPA EGA is purchased, then a Heated Sampling
Line is also required. This setting sets whether the HSL is used for
monitoring the temperature of the exhaust gases or maintaining the
exhaust gas temperature to the value set in setting 31, before they
reach the EGA.

WM 7 HHE EPA BT, WIE R EINHACRIEL . 12K it
NS HTACHT, AT AR A1 B e IR AR 22 6 T 2 RS
T P58 mHs R R P PR AP R I L 31 e B .

Off (Monitoring only)

K )

On (Temperature control)

THR - CREEFEH]D

Heated Sample Line Target i EAEZL H brfd

If a self-calibration EPA EGA is purchased, then a Heated Sampling
Line is also required. If setting 30 is set to 1, then the Heated
Sampling Line will try to maintain the target temperature value set
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32

33

34

35

36

37

38

39

40

Setting

B
41

Page 48

Default
ERINE

0-200

Range
i

3 System Configuration

this setting.

WL T BRHE EPA BSONTG WHETEMACRIEL . Wk E
30 FHCA 1, MINACRARE Lok SR AR B A B R 1 1 E AR
fH.

0 —200°C (32 — 392°F)

Unused

RAEH

Unused

RAEH

Unused

ARAEH

Unused

ARAEH

Unused

ARAEH

Unused

ARAEH

Unused

ARAEH

Unused

ARAEH

MM Comms Mode ¥ il fEHL i {5 15 20

If the EGA is connected to a Mk8 MM or Mini Mk8 MM, then this
setting should be set to RS485, and parameter 10 on the MMs
should be set to Mk8. If the EGA is connected to a Mk7 MM or Mini
Mk7 MM, then this setting should be set to Legacy, and parameter
10 on the MMs should be set to Mk8 rev 3.
WRASICGER: T —4 Mk8 = HIfEEl Mk8 f 4z hilfit, M4
WE NN RS485, il 124 10 Ry Mk8. <7
POERI & —A MK7 BB MK7 s s, A5 BN %
4 Legacy, #&Efiliis 2% 10 M Mk8 rev 3.

Mk8 Protocol (RS485)

Mk8 M ( RS485)

Mk8 Protocol (Legacy)

Mk8 i ( Legacy)

Description
9]

Preheated Air Sensor THi# 25 S 46548

If the temperature of the air going into the burner is more than 40°C
(104OF), a preheated air sensor is required. For setting 1, the EGA
will separate the ambient temperature from the preheated air
temperature in the displayed graphs on the EGA.

W N R B I SR T 40°C (104°F), TR B A
ARG WE Y 1R, BT OO LAEIR O SR B B0 R
PRI i BT A A

Disabled

2

Enabled

JAH
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43

44

45

46

30

240

600

600

20.03.2017

5-240
60 — 3600
60 — 3600

0
1-1800
0
1

3 System Configuration

Reading Hold Time i3 {5 B4 fif 7]

Following a drain or calibration, the cells will allow the time set in
this setting for the readings to settle, before they update on the
EGA screen.

HoKERHE S, R B 5 SE T e A, AT DAFE A i B b oIk
25 152 B LA O B I )

Seconds

%//"

Time Between Drains While Sampling HE/K IR AE ] (7] 57 i ]

This setting sets the time period between the drain solenoid valve
opening to drain out the excess moisture in the sample, while the
EGA is sampling. If the sample is has too much moisture, then
reduce this time so the EGA drains more often.

ARV B P BE HEK L T S HE A 22 oK g R AU AT CR A
a1 111 T 0] =¥ N U I A O P U 3.y A 0 T PR il =
T A 2 I A K .

Seconds

w

Time Between Drains While Idle 7K F1%5 bR (£ (8] B i 5]

This setting sets the time period between the drain solenoid valve
opening to drain out the excess moisture in the sample, when the
EGA is idle.

ARV B R BE HEK AL IR T R HE A 22 oK g AR A AT AR TR
Z A 1A B I ] o

Seconds

w

Idle Transition Time %% R i i i [A]

When a fuel is deselected, or the MM has shut down the burner,
this setting allows some time before the EGA goes into idle mode.
This transition time allows the EGA to calculate the combustion
efficiency when there are still leftover exhaust gases in the stack.
T A 8 (R B IR OG T TR RS, WMIAC B T e B
MrASCE N 2 RS R e P I 1) o FE LIS [a] e, S TE AT T R
PRSI, R ATAAT AT R AR

Disabled

AEH

Seconds

b

Forced Drain Using Self-Calibration Pump

I F AR v AR s i K

If a self-calibration EPA EGA is purchased, then when the EGA
performs a drain, this setting allows the self-calibration to also force
water out of the EGA drain.

WSk T BRSHE EPA R BRI IAGKE, AR E ]
BCE SR AKHE RS A

Disabled

ZEH]

Enabled

Ja H
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48

49

Setting

WE
50

51

52

53

54

55

Page 50

25

1100

Default
ERIAE

*%%

*kk

*kk

*k%k

24

900 — 1200

0-255

0-255

0-255

0-255

3 System Configuration

Inlet Pressure Fault Tolerance i [ [ /7 92 ¥ BR J&
If the inlet pressure to the EGA drops below the value set in this
setting, then a ‘input blocked’ fault will occur.

R SO AR R 11 1 g /N T AR VB BEE RO EUE, )2 H Bk 8
FE b .
0 — 50mbar (0 — 20°"WG)

Barometer Limit <t iR

The barometric pressure sensor measures the pressure in the
sample line, and indicates if the sample line is blocked. If the
barometric pressure goes above the limit set in this value, an
‘output blocked’ fault will occur.

AT R AR S T LA R LR R T, Fa7m R e 3 2E
AN S R T A BB e B RRARL, U4 B0 Y 1 i s
900 — 1200 mbar (361 — 482"WG)

Burner Detection Firing Method #1823 f6 Ml A B 77 7%

If an EGA is to be installed prior to the MM, then this setting allows
the EGA to run without a fuel flow meter input for CEMS logging.
UNAE L2 R PR ER AT 22 38 7 R AT A, A BB T e R U A
TEBRA RN R TN CEMS d &M1& L FigqT .

Fuel Flow

BRRHAR &

CO, Threshold (3%)

THEAIRBIE (3%)

Description
Ui

Password Code 1 %5 1

Password Code 2 %574 2

Online Changes Code 1 fEZ4 54344 1

Online Changes Code 2 fE4 54344 2

Service Interval i 55 7] (& 7]

A message will appear on the screen if the EGA has reached its
service interval time set in this setting.

IR T A CIE B A e B BEE IR S5 (AT RE AN 8], 5 Lo S8 7= o0f
HE.

Months

H

Service Interval Error Period JIi 55 [a] fg 48 12 i) ()

This setting sets how long the EGA continues to run after the
service interval period in setting 54 has elapsed.

ARVE AT BOE RAITAE R E 54 HA0E 1 IR 55 1] B I 1] F 58 5 4%
BEIZAT I [A]

Disabled

ZEH

Mk8 EGA Evo Set-Up Guide 20.03.2017




3 System Configuration

Months

H

56 - - Unused

AAEH

57 - - Unused

ARAEH

58 - - Unused

ARAEH

59 - - Unused

ARAEH

60 Vendor Details Line 1 M 5 vE4i{E SAT 1
Enter Vendor Name

LA IV EZY S

61 Vendor Details Line 2 fit5 g5 £ 41{E BAT 2
Enter Address Details (Street)
ENVEHRE (1)

62 Vendor Details Line 3 fit 5 5 i#:4H{5 EAT 3
Enter Address Details (Town /City /Zip)

I ONVEAHHIE CEE/ TR SR )

63 Vendor Details Line 4 it i #4115 EAT 4
Enter Contact Details (Phone /Email Address)
BANECRNTEAE S CRRIg/H -l

64 - - Unused
ARAEH
65 - - Unused
RAEH
66 - - Unused
RAEH
67 - - Unused
RAEH
68 - - Unused
RAEH
69 - - Unused
RAEH
70 0 Factory Restore kS Hi] & &

0-100 Setting 5 will reset all settings to factory default.
WESKIKEMAREREN) K&

2.2.2 Fuel Setup Settings #ARIEE

The fuel flow for the EGA can be taken from the MM (if connected) or by a 4-20mA fuel flow
input on pins 17 and 18. The fuel type and cost be set on the EGA for CEMS analysis.

BN IR RNR T DAESE R R (238 LR EBGEE S 17 1 18 41 LY 4-20mA
PRENR BN B . BRRIR AT AR RS i Bk, H T RAESH R R S
(CEMS) 4.

If the fuel flow input is used, then the 4-20mA input must be configured.
A T RRLR RN, AT B 4-20mA Fii N .
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3 System Configuration

Fuel Setup
# Description Value
1 Fuel 1: Fuel Type Natural Gas (Birmingham, AL)
2 Fuel 1: Costing Units 1000 ft3
3 Fuel 1: Cost Per Unit 10.00 GBP/1000 3
4 Fuel 1: Fuel Flow Source MM
11 Fuel 2: Fuel Type Natural Gas (Birmingham, AL)
12 Fuel 2: Costing Units 1000 ft?
13 Fuel 2: Cost Per Unit 10.00 GBP/1000 ft3
14  Fuel 2: Fuel Flow Source MM
Al | Fuel1 | Fuel2 | Fueld | Fueld | u “

Figure 2.2.2.i A72.2.2.i

Fuel
Press in the Commission Menu screen to access the Fuel Setup settings. The
settings are grouped together in tabs by fuel 1, fuel 2, fuel 3 and fuel 4.

FEPIRASE L AL T
BE2. BoRE 3 FEL 4 SEIY AN LT R

Once settings have been changed, press m to return to the Commission Menu
screen.

FiEE, Tﬁ?“%ﬁ%ﬂﬂ%i@lﬁlﬁiﬁ%ﬁﬁ%o

Page 52

Setup

Mk8 EGA Evo Set-Up Guide

AT DAV RS E . BB A A PSRAEE 1. R

20.03.2017




3 System Configuration

The below table shows the Fuel Setup settings, range and their default values.

TRER TIREBUEE . ERIAMERAE.

Settin

wE

g | Default
BRINME

1000

20.03.2017

Range
i

b~ wWNEFO

0 - 65535

Description
i

Fuel 1: Fuel Type #REl 1. k257
Natural Gas (Birmingham, AL)
R )

Natural Gas (North Sea)
KAL)

Natural Gas (Pittsburgh, PA)
RIRR(EE L LS NI 2% B)
Butane

Tk

Digester Gas

HA

Heavy Fuel Oil #6

6 ‘5 E A

Light Fuel Oil #2

2 SR

Propane

Pk

(More information on fuels can be found in at the end of this table.)

CRTHRRHTE 215 18 AR AR AL

Fuel 1: Costing Units #RE} 1. pRAS BT
1000 ft*

MMBtu

MWh

m3

US gallons

Litres

Fuel 1: Cost Per Unit 8%} 1. BALEA

The currency units is set in Commission Mode setting 5, see
section 2.2.1.

B AR A G B PR, AR 2.2.1 75,

0.00 — 655.35 currency per costing unit

0.00 — 655.35 5% i/l A H A

The default value is 10.00 GBP /1000 ft3
BRAE /& 10.00 GBP /1000 ft*

Fuel 1: Fuel Flow Source ¥4k} 1. #REIA S8

For setting 0, the EGA is connected to an MM and the fuel flow rate
is received from the MM’s fuel flow rate based on fuel flow
metering. For setting 1, a fuel flow meter is connected to the EGA
via a 4-20mA input on pins 17 and 18 in the data flying lead.

BWEN O, RBADHACEEHEIAE, BRI Rehi
SRR BT . BN LW, ORI R I A s
17 1 18 & L1 4-20mA Fi NiE$E B ST

MM

Fuel Flow Meter

JRRRR R
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Setting
WHE

11

12

Page 54

Default

ZRIME

~NoO o~ wWNEO

0 - 65535

0 —-65535

Range
i [

A WNEFO

3 System Configuration

Fuel 1: Fuel Flow Meter Units #Ak} 1. BREHRE 1T 547
Setting 5 must be set if setting 4 is set to fuel flow meter.
WikE 4 T RERERE T, Wik ek E 5.

MW

MMBtu/h

ft*/h

m°/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 1: Fuel Flow Meter Min at 4mA

BREL1: AmA BIRARHR B i i ME

0.00 — 655.35 fuel flow meter units set in setting 5
0.00 — 655.35 AR ETH A E R E 5 I
Fuel 1: Fuel Flow Meter Max at 20mA

BREL1: 20mA B BARHR B iR (E

0.00 — 655.35 fuel flow meter units set in setting 5
0.00 — 655.35 AR ETH A E R E 5 e
Unused

ARAEH

Unused

RAEH

Unused

ARAdH

Description
pLz

Fuel 2: Fuel Type ¥k} 2. SRR

Natural Gas (Birmingham, AL)

KAV (MH )

Natural Gas (North Sea)

RIR(LHE)

Natural Gas (Pittsburgh, PA)

RIRR(EE A LS WM L 2% L)

Butane

Tk

Digester Gas

A

Heavy Fuel Oil #6

6 5 HLIAM

Light Fuel Oil #2

2 SRR

Propane

S5

(More information on fuels can be found in at the end of this table.)
CRTRRRLIBE 245 B AR KR AL

Fuel 2: Costing Units #8%} 2: A #1467

1000 ft*

MMBtu

MWh

m3

US gallons
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13

14

15

16

17

18

19

20

1000

0-65535

~NoO oA~ WNEO

0 - 65535

0 - 65535

3 System Configuration

Litres

Fuel 2: Cost Per Unit Akl 2. A7 liA

The currency units is set in Commission Mode setting 5, see
section 2.2.1.

B AL AR A G B PR, AR 2.2.1 75,

0.00 — 655.35 currency per costing unit

The default value is 10.00 GBP /1000 ft®

0.0 —655.35 B¢ M/ A AL

2R IMEZ 10.00 GBP /1000 ft*

Fuel 2: Fuel Flow Source ¥E} 2: #RENG 2K

For setting 0, the EGA is connected to an MM and the fuel flow rate
is received from the MM’s fuel flow rate based on fuel flow
metering. For setting 1, a fuel flow meter is connected to the EGA
via a 4-20mA input on pins 17 and 18 in the data flying lead.

WEAN 0N, RBAZIrCSEHEIURIE, EHR SR r e 3
RRIERER E TS . WEN 1K, RN R TE T SR KL
17 1 18 & E 1 4-20mA Fi N &R ST

MM

Fuel Flow Meter

BRRHA

Fuel 2: Fuel Flow Meter Units Kl 2: BREHAE 1847
Setting 15 must be set if setting 14 is set to fuel flow meter.
ik 14 f TR ERERET, WS ase % E 15.
MW

MMBtu/h

ft’/h

m°/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 2: Fuel Flow Meter Min at 4mA

BREL2: AmA BRI & T i /ME

0.00 — 655.35 fuel flow meter units set in setting 15
0.00 — 655.35 #A kMt R A R B B 15 i .

Fuel 2: Fuel Flow Meter Max at 20mA

BREL 2: AmA BRI & T K AH

0.00 — 655.35 fuel flow meter units set in setting 15
0.00 — 655.35 A KL = THA TE W B 15 FE -
Unused

ARAEH

Unused

ARAEH

Unused

ARAEH

Settin

BE
21

g | Default
BIME
0
20.03.2017

Range

= O

Description
B

Fuel 3: Fuel Type ¥4k} 3: JAEISER
Natural Gas (Birmingham, AL)
KRS (1H A )

Natural Gas (North Sea)
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22

23

24

25

26

Page 56

1000

abhwNEFO

0 - 65535

~NOoO O~ WNEO

3 System Configuration

RIRA(LHEE)

Natural Gas (Pittsburgh, PA)

RIRR(FEAVE S WM VT 2% B8)

Butane

The

Digester Gas

HA

Heavy Fuel Oil #6

6 5 E A

Light Fuel Oil #2

2 SRR

Propane

Pk

(More information on fuels can be found in at the end of this table.)
CRT AR BE 245 Bl AR KAL)

Fuel 3: Costing Units A%l 3: A #47

1000 ft*

MMBtu

MWh

m3

US gallons

Litres

Fuel 3: Cost Per Unit #8%} 3. Bl A

The currency units is set in Commission Mode setting 5, see
section 2.2.1.

e RIS 5 I E, I 2.2.1 75,

0.00 — 655.35 currency per costing unit

0.0 —655.35 % M/ A HAL

The default value is 10.00 GBP /1000 ft®

ZRIAE £ 10.00 GBP /1000 ft3,

Fuel 3: Fuel Flow Source #A%} 3. kLR S i

For setting 0, the EGA is connected to an MM and the fuel flow rate
is received from the MM’'s fuel flow rate based on fuel flow
metering. For setting 1, a fuel flow meter is connected to the EGA
via a 4-20mA input on pins 17 and 18 in the data flying lead.

WEAN 0N, BASIrCESEHBENE, Eh i ebmR 3
RRIERRR BT, WEN 1R, RN R TE T S s (L
17 1 18 & L1 4-20mA i N3 2 S HT

MM

Fuel Flow Meter

NN

Fuel 3: Fuel Flow Meter Units %5k} 3. #RBLR &t # 47

Setting 25 must be set if setting 24 is set to fuel flow meter.

NkE 4 T RERERRETT, Lo e % E 25.

MW

MMBtu/h

ft’/h

m°h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 3: Fuel Flow Meter Min at 4mA
AEL 3: 4mA BRI v i IME
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27

28

29

30

0 - 65535

0 - 65535

3 System Configuration

0.00 — 655.35 fuel flow meter units set in setting 25
0.00 — 655.35 BAkHiL & 1T BT 7E B E 25 ke
Fuel 3: Fuel Flow Meter Max at 20mA

BREL 3: 20mA B BREHA fE i R AE

0.00 — 655.35 fuel flow meter units set in setting 25
0.00 — 655.35 BAkHiL 1T AT fE B E 25 ke
Unused

AAEH

Unused

ARAEH

Unused

RAEH

Settin

B
el

32

33

34

g | Default
BIMAE

1000

20.03.2017

Range
i

O wWNEFO

0 - 65535

Description
Lz

Fuel 4: Fuel Type $REl 4. BREIEA
Natural Gas (Birmingham, AL)
FAR (A W)

Natural Gas (North Sea)
REINA(ALH)

Natural Gas (Pittsburgh, PA)
RIVR(EEL IS NI 2% B)
Butane

Tk

Digester Gas

HA

Heavy Fuel Oil #6

6 5 FH MR

Light Fuel Oil #2

2 SR

Propane

ke

(More information on fuels can be found in at the end of this table.)

CRTBREH B 245 Bag AR KAL)
Fuel 4: Costing Units #Ak} 4. A< B
1000 ft*

MMBtu
MWh

m3

US gallons
Litres

Fuel 4: Cost Per Unit #4k} 4:  BLA7 A
The currency units is set in Commission Mode setting 5, see
section 2.2.1.

Hemp e AR AR E 5 hikE, IENEE 2.2.1 7.
0.00 — 655.35 currency per costing unit

0.00— 655.35 1% i/ A4S #LAr

The default value is 10.00 GBP /1000 ft*

ER i\ {H 2 10.00 GBP /1000 ft*

Fuel 4: Fuel Flow Source #AEl 4: BREHR S IE

For setting 0, the EGA is connected to an MM and the fuel flow rate
is received from the MM’'s fuel flow rate based on fuel flow
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0
1
35 0
0
1
2
3
4
5
6
7
36 0
0 — 65535
37 0
0 — 65535
38 - -
39 - -
40 - ;

3 System Configuration

metering. For setting 1, a fuel flow meter is connected to the EGA
via a 4-20mA input on pins 17 and 18 in the data flying lead.

WEN R, BRI SRR IAE, H PR %
FERE R E T A . WEN 1K, AR ETHE T SR RS
17 1 18 £t L1 4-20mA iy N4 2 S i A

MM

Fuel Flow Meter

WRRRR BT

Fuel 4: Fuel Flow Meter Units #%k} 4. BRBNR &1 H07
Setting 35 must be set if setting 34 is set to fuel flow meter.
Wik E 34 H W ERENRE T, Wik e i E 35.
MW

MMBtu/h

ft’/h

m°/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 4: Fuel Flow Meter Min at 4mA

BREL 4: AmA B BRRI 5 1 5/ ME

0.00 — 655.35 fuel flow meter units set in setting 35
0.00 — 655.35 #AkHat & 1H B 7 B E 35 i
Fuel 4: Fuel Flow Meter Max at 20mA

BREL 4: 20mA B PABLR fE vt A KAE

0.00 — 655.35 fuel flow meter units set in setting 35
0.00 — 655.35 #AkHa s 1T B0 7E B B 35 i

Unused

AR

Unused

AR

Unused

AR

The below table shows information on the fuel type set in Fuel Setup settings 1, 11, 21 and
31, for fuels 1, 2, 3 and 4, respectively.
TRER TRERE 1. 11, 20 0 31 o FIRRE 10 REE 20 KK 3 ATIREL 4 TR E RIIREL

KER.
Fuel Type Calorific Value Specific Gravity Compos]tlczn tgwelght
S ES (MIkg) o RAER
s A (MI/kg) C% | Ho% | S%
Natural Gas 50.90 0.60
(Birmingham, AL) 71.70 | 23.30 | 0.00
FIR (A WA )
Natural Gas (North Sea) 50.86 0.59
TR (L) 69.40 | 22.50 | 0.00
Natural Gas 50.13 0.63
(Pittsburgh, PA) 75.70 | 23.50 | 0.00
FIRA(EE LY LS WML ER)
Buthﬂe 48.49 2.02 83.50 | 16.50 | 0.00
Y
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3 System Configuration

Digester Gas 19.09 0.80 60.41 | 13.40 | 0.00
A
Heavy Fuel Oil #6 42.23 0.96 88.30 | 9.30 | 0.85
6 ‘5 E A
Light Fuel Oil #2 44.25 0.83 87.30 | 12.50 | 0.20
2 SRR
Propane 50.27 1.52 81.60 | 18.40 | 0.00
ik
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3 System Configuration

2.2.3 Analogue Setup Settings K E

Analogue Setup
# Description Value
1 Output 1: Data Source Oxygen Concentration
2 Output 1: 4mA Corresponds To 0.0% 02
3 Output 1: 20mA Corresponds To 0.0% 02
6 Qutput 2: Data Source Oxygen Concentration
Output 2: 4mA Corresponds To 0.0% 02
8  Output 2: 20mA Corresponds To 0.0% 02
11 Qutput 3: Data Source Oxygen Concentration
12 Output 3: 4mA Corresponds To 0.0% 02
13 Output 3: 20mA Corresponds To 0.0% 02
16 Qutput 4: Data Source Oxygen Concentration
17 Output 4: 4mA Corresponds To 0.0% O2
18 Output 4: 20mA Corresponds To 0.0% 02
All ‘ Output 1 ‘ Output 2 ‘ Output 3 ‘ Qutput 4 ‘ Output 5 ‘ Output 6 ‘ u m

Figure 2.2.3.i Analogue Setup Screen
A12.2.3.i B LB GFH

Analogue
Press in the Commission Menu screen to access the Analogue Setup screen.
There are 6 analogue outputs available on the EGA, which can be configured to send data
as 4-20mA from the EGA. The Analogue Setup settings are grouped together in tabs as
Output 1, Output 2, Output 3, Output 4, Output 5 and Output 6.

Analogue
FEVRIR SR B B 2 | gy 1 AT AT A B B B . BRI A 6 M
i, FTRLE MRS R 4-20mA s . B E RS 1. it 2. fd
3. Hth 4. Hath 5 A 6 S N EIR .

Once settings have been changed, press m to return to the Commission Menu
screen.

EiER, Tﬁ?“%ﬁ%ﬂﬂ%i@lﬁlﬁiﬁ%ﬁﬁ%o
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3 System Configuration

The table below shows the settings, range and default values for the Analogue Setup
settings.

PR T B E N BUEM . T EAMEE.

Setting = Default Range Description

wE | BME H(EA Vi

1 0 Output 1: Data Source %t 1: HIRIE

0 Oxygen Concentration

1 S

Carbon Dioxide Concentration

2 TR R

Carbon Monoxide Concentration

3 — BRI

Nitric Oxide Concentration

4 — MBI

Nitrogen Dioxide Concentration

5 TEAMEIREE

Sulphur Dioxide Concentration

6 AR EE

Ambient Temperature

7 BRI

Exhaust Temperature

8 R

Efficiency

9 R

EGA Status

A ICIRES

2 0 Output 1: 4mA Corresponds To fiit 1: 4mA X ) % H
The units will for this setting will depend on the data source in
setting 1.

0-1000 | AREE TR R T RE 1 e M E R .

0.0 — 100.0% for O, or CO,

0.0 - 100.0% A B A b b

0 - 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —% k. —SALA . AR AL
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 i K & Bl 4 [X R I R

0.0 — 1000.0% for efficiency

0-1 0.0 - 1000.0%% %

For EGA Status, value 0 = Off, and value 1 = On.
BRSO : 0=X1, 1=133).

3 0 Output 1: 20mA Corresponds To it 1:20mA X 3 i %

The units will for this setting will depend on the data source in
setting 1.

0-1000 | AREEHBPAIRTRE 1 HisE ETEE.

0.0 — 100.0% for O, or CO,

0.0 - 100.0% %< B F ALk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fthk. —FfE . ZH A EE - H A

0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 4 K /& i 4 [ L
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4 -
5 -
6 0
7 0

Setting = Default

wE  BME

0-1000

3 System Configuration

0.0 — 1000.0% for efficiency

0.0 - 1000.0%%{ %

For EGA Status, value 0 = Off, and value 1 = On.
FEASHACIRE: 0=k, 1=/33h.
Unused

AAEH

Unused

AAEH

Output 2: Data Source %t 2: HEE
Oxygen Concentration

AR

Carbon Dioxide Concentration
AR EE

Carbon Monoxide Concentration

— BRI

Nitric Oxide Concentration

— A B E

Nitrogen Dioxide Concentration
AR EIREE

Sulphur Dioxide Concentration
AR

Ambient Temperature

IR

Exhaust Temperature

AR

Efficiency

EGA Status

BT CIRES

Output 2: 4mA Corresponds To it 2: 4mA X ) % H
The units will for this setting will depend on the data source in
setting 6.

ARVCE PRI R T I E 6 Hh e AR VR .

0.0 — 100.0% for O, or CO,

0.0 - 100.0% %< Bl — &b ik

0 - 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —% k. —% A — AR A A
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 # [ B Bl 4 IR R I FE

0.0 — 1000.0% for efficiency

0.0 - 1000.0% %%

For EGA Status, value 0 = Off, and value 1 = On.
RBASHBCIRES: 0=k, 1=/33).

Description

Wi B

Page 62

Output 2: 20mA Corresponds To #iith 2: 20mA X i (1) 4 H

The units will for this setting will depend on the data source in
setting 6.

ABCE AL R T BCE 6 HhsE F U
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10

11

12

13

20.03.2017

0-1000

0-1000

3 System Configuration

0.0 — 100.0% for O, or CO,

0.0 - 100.0% %<8 ALk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fbfk. —%FfE . AR S
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 & IKF B A [G L iR T

0.0 — 1000.0% for efficiency

0.0 - 1000.0%%{ %

For EGA Status, value 0 = Off, and value 1 = On.
FEAMICIRES: 0=kM, 1=23.

Unused

ARAEH

Unused

ARAEH

Output 3: Data Source %l 3: HEE
Oxygen Concentration
AR

Carbon Dioxide Concentration
TR R

Carbon Monoxide Concentration
— BRI

Nitric Oxide Concentration

— MBI

Nitrogen Dioxide Concentration
TR R

Sulphur Dioxide Concentration
AR

Ambient Temperature
BRI

Exhaust Temperature

R

Efficiency

A

EGA Status

A ICIRES

Output 3: 4mA Corresponds To it 3: 4mA X 5 i 4
The units will for this setting will depend on the data source in
setting 11.

AV B A BGR T 11 e B

0.0 — 100.0% for O, or CO,

0.0 - 100.0% A /<8 — A b

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%ftlk. —FME . ZHAEE AL
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 i K & Bl A [X R I R

0.0 — 1000.0% for efficiency

0.0 - 1000.0% %%

For EGA Status, value 0 = Off, and value 1 = On.
BRSO : 0=2X0, 1=/13).

Output 3: 20mA Corresponds To #itH 3: 20mA X 5 fi % H
The units will for this setting will depend on the data source in
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14

15

16

Setting

BE
17

Page 64

Default
ERINE

0-1000

Range
i

0 - 1000

3 System Configuration

setting 11.

AL B A TR E 11 R E R TR
0.0 — 100.0% for O, or CO,

0.0 - 100.0% A< B ALk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fbfk. —%HfE . AR S
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 & [K F B A [C L iR T

0.0 — 1000.0% for efficiency

0.0 - 1000.0%%% %

For EGA Status, value 0 = Off, and value 1 = On.
FEAMICIRES: 0=kM], 1=23.

Unused

ARAEH

Unused

ARAEH

Output 4: Data Source il 4: HEE
Oxygen Concentration
AR

Carbon Dioxide Concentration
TR R

Carbon Monoxide Concentration
— BRI

Nitric Oxide Concentration

— MBI

Nitrogen Dioxide Concentration
ZEMEITE

Sulphur Dioxide Concentration
AR

Ambient Temperature
BRI

Exhaust Temperature

HE

Efficiency

&S

EGA Status

A CIRES

Description
i ]

Output 4: 4mA Corresponds To %t 4: 4mA X B i 4 H
The units will for this setting will depend on the data source in
setting 16.

AV P EA R T BB 16 T IOE IR T .

0.0 — 100.0% for O, or CO,

0.0 - 100.09% %< — % b ik

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —% bl —S#ME . ZHEM RS
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 #% [ 8 R QIR

0.0 — 1000.0% for efficiency

0.0 - 1000.0% %% %

For EGA Status, value 0 = Off, and value 1 = On.
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18

19

20

21

22

20.03.2017

0-1000

0-1000

3 System Configuration

RASHBCIRES: 0=6H], 1=/33).

Output 4: 20mA Corresponds To it 4: 20mA X i [ % 4
The units will for this setting will depend on the data source in
setting 16.

AVE B BCR T BCE 16 v BOE B EUE U

0.0 — 100.0% for O, or CO,

0.0 - 100.0% A< 3 — A bk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fbhk. —%& LR AR AL
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 4 K /& sl 4 [ L

0.0 — 1000.0% for efficiency

0.0 - 1000.0%% %

For EGA Status, value 0 = Off, and value 1 = On.
RBASHCIRES: 0=k, 1=/F3).

Unused

ARAEH

Unused

ARAEH

Output 5: Data Source %l 5: #3EE
Oxygen Concentration
AR

Carbon Dioxide Concentration
AR EE

Carbon Monoxide Concentration
— AR

Nitric Oxide Concentration

— S EIRE

Nitrogen Dioxide Concentration
TENRIRE

Sulphur Dioxide Concentration
AR FE

Ambient Temperature
BRI

Exhaust Temperature

HE R

Efficiency

R

EGA Status

A HCRES

Output 5: 4mA Corresponds To it 5: 4mA X % HH
The units will for this setting will depend on the data source in
setting 21.

AVBEE B RT3 E 21 ke AR R

0.0 — 100.0% for O, or CO,

0.0 - 100.0% A /<8 — A b

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fthk. —FfE . ZHAEE - H A
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 i K & Bl 4 [X 5 I

0.0 — 1000.0% for efficiency

0.0 - 1000.0% %k %
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23

24

25

0-1000

3 System Configuration

For EGA Status, value 0 = Off, and value 1 = On.
BEASMHTCIRAS: 0=k, 1=13),

Output 5: 20mA Corresponds To #i 5: 20mA X 5 F % H
The units will for this setting will depend on the data source in
setting 21.

AVBCE P A IO T RE 21 TR ROE I ERE TR .

0.0 — 100.0% for O, or CO,

0.0 - 100.0% /< 8k 4 Lk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fbBk. —%FAbE . A EE AL
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 #% [ 846 QP IR

0.0 — 1000.0% for efficiency

0.0 - 1000.0%%% %

For EGA Status, value 0 = Off, and value 1 = On.
RBAMACIRE: 0=k, 1=23).

Unused

AR

Unused

AR

Setting

WE
26

27

Page 66

Default
ERIAE

Range
i

Description
i3

Output 6: Data Source %t 6: HEJA
Oxygen Concentration
SERIRE

Carbon Dioxide Concentration
TR FE

Carbon Monoxide Concentration
— SRR

Nitric Oxide Concentration
—E M RIRE

Nitrogen Dioxide Concentration
AR

Sulphur Dioxide Concentration
AR TR

Ambient Temperature
PSR

Exhaust Temperature

AR E

Efficiency

Xk

EGA Status

AT CIRES

Output 6: 4mA Corresponds To 4t 6: 4mA X w7 )%
The units will for this setting will depend on the data source in
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28

29

30

0-1000

0-1000

3 System Configuration

setting 26.

AL B A O TR E 26 TR E IR TR .

0.0 — 100.0% for O, or CO,

0.0 - 100.0% A< B ALk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —%fbfk. —%FfE . AR S
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 & [K F B A [C L iR T

0.0 — 1000.0% for efficiency

0.0 - 1000.0% %%

For EGA Status, value 0 = Off, and value 1 = On.
FEAMICIRES: 0=kM], 1=23.

Output 6: 20mA Corresponds To #ith 6: 20mA X 37 i 4 b
The units will for this setting will depend on the data source in
setting 26.

A E P R B T B E 26 s e AR

0.0 — 100.0% for O, or CO,

0.0 - 100.0% %A /<8 Lk

0 — 10000 ppm for CO, NO, NO,, or SO,

0 - 10000 ppm —% Mtk —FME . ZE AR A A
0.0 — 1000.0°C or °F for temperature

0.0 - 1000.0 % [ JE B4 IR R IR A

0.0 — 1000.0% for efficiency

0.0 - 1000.0%%i %

For EGA Status, value 0 = Off, and value 1 = On.
RBAMACIRE: 0=k, 1=23).

Unused

RAEH

Unused

AR

20.03.2017
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2.3 Commissioning MM with EGA F BS AT EREE S

Commissioning with the EGA is an extension to commissioning with the MM and is required
if the trim function is to be used. The factory trained technician must be completely familiar
with the commissioning of the MM unit before commissioning with the EGA For the full
commissioning procedure, please refer to the Mk8 MM Installation and Commissioning
Guide and Mini Mk8 MM Installation and Commissioning Guide.

A A A A EAT PR e A P AR A S AT i) — Fh kb 78 7 20, 43 FH R 1 Ty e A DU 5 25k
TR . T BB AR R S A ASCEEAT Y X i a0 20 e 4 39 2 428 1 RSB )
e KT RBEHHRAE, 1ESH MK8 IEHI B 2 B AR TE B LA L MK8 i s il b bl 22 2
AR FE R -

The commissioning procedure as described must be strictly adhered to. Anybody
commissioning an MM/EGA system must have an adequate understanding of combustion
plants and be officially certified by Autoflame Engineering.

AR O 25 i Sy Tk B . R RO BT A R G T N R A5 42
TR % NIZAT, JE3RS Aotoflame T2 R A =] i £ IAIE

In the wrong hands, hazardous conditions could be made to exist that could lead to
product damage, critical injury or death.

REFIKIN RFAT RN TS RAELR, S HEFNGT.

The fundamental idea of the system is to set a fuel valve position and then set a
corresponding air valve position. Care must be taken when adjusting the fuel and air
positions so as not to create any unstable or dangerous combustion conditions, e.g. moving
the fuel valve to the open position without increasing the air valve correspondingly.

i R G I ER SRR B E — N ERRH R AL BN — AN R S SR A B AT BN A S AL B
REREA NG, WRERAS P AAT AR ARG SE BRSG R ARG, Bilan . FERR 15 BT 5 47 &

I 2R 248G R 23 IR PR T

Commissioning a system with an EGA does not require a combustion monitor as the EGA
performs all normal exhaust gas measurements. When burning oil, a smoke detection device
should be used, to check that the smoke generated is within government guidelines.

MR RS HCHR REA T ER A, YRS M AT DAREAT BT IR =R T 0
A5t P AR I P 95 S P O SOAGE IU 95 0] 7 A R SCREAT AN, 6 2 7 2R B R ST S BURE IR AE

Ideally, to implement commissioning as quickly as possible arrange for a substantial load on
the boiler. The commissioning procedure can be interrupted due to excess temperature or
pressure, causing the burner to turn off. In these instances the commissioning data
accumulated so far is not lost. When the burner is called back on, the system starts up
automatically and commissioning can proceed from where it left off.

N TIRRGERGH B, S I AT I R INAH 2 BT B o v Al B2 B g 4 b K R
B E R R . IERIG IR AR, R IHREBIREA S Z R DIRREREZTE, /K%K
H 3l E 3 BN B b ab gk kAT i

Once the burner has been fired the maximum fuel position is entered first then descending
fuel positions are entered consecutively until finally a minimum fuel position is entered. The
CH1 and CH2 positions must always be less than the ones previously entered. However with
the remaining channels it is possible to move the position above or below the previously
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entered points. This is important if these channels are used to control FGR (Flue Gas
Recirculation) or atomisation of oil.

IABE S A BE R AR e E NS KIARLL B, IR B E NSRRI B, H 2 e RN i/ MBI
H. CH1 Al CH2 N ELAUN T BRI ECE . ERRIEIE T, HfF 5 n] RYE e RTHEA
TN REEN A E . Xl TE W] DU PR A SO T e

On a newly installed system the following procedures should be carried out as listed:
T 1% L T IRAR 228 R 4

1. Check all interconnecting wiring between the MM and external components are
correct.
oA AR R HROR D B AL A ) 0 P A e e 2 75 IEAf o

2. Set the MM Settings and EGA Settings, see sections 2.1.1 and 2.2, respectively.
BRI HRRAME TN GEARZSHEHE 211 M 2.2

3. Set up positioning motors.
BB AL AL,

4. Programme fuel/air positions.

WEREY T AUE

Note: For the safety and operational checks, and the full commissioning procedure of
the Mk8 MM Installation and Commissioning Guide and the Mini Mk8 MM Installation
and Commissioning Guide.

¥ RTRZERBNZBITRE, BSF Mk8 HEHIEHEL Mk8 A HIBR 2R RIE
H R R -

On the Mk8 MM and Mini Mk8 MM, it is possible to commission the burner with option 12 set
to no EGA or monitoring only, then add EGA trim later by setting option 12 to 2 or 3 and
adding the trim positions in single point change. Once commissioning is complete and all
points are entered, the trim is then set in Single Point Change. Ensure that option 12 is now
set to trim. Once in single point change you will then be able to activate the trim by pressing
the ‘trim’ button when on a particular point.

7E Mk8 i AR AT M8 o B 2 At L] DL bpe &, s A f e il 12 SO B R A
SATACEEUR R, RS RLT 12 B0y 2 8L 3 JE AR A A G, 15 7R B S AR
EAIENAL E . SE IR AT R AR R R ERE Y. R, IR fRIETT 12 2
BN BEN B AR, T DR E RN RS R .
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2.4 Calibration Schedule B #EZHE

Calibration Schedule

Figure 2.4.i Calibration Schedule (clear)
K 2.40 IEHEZSE (ATFD

Calibration
Press in the Commission Menu screen shown in Figure 2.2.iii to access the

Calibration
Calibration Schedule screen. Alternatively, press in the System Configuration
screen and enter the Online Changes password (14, 14 as default).

Calibration
FEB 2.2.ii Fr AR o e 4% LTI 12 ] v LA s () M v s e se e 8, fsth T
Calibration

DATE R gn ik B i e b T WS4, SRS ANAELR B TS (B 14,14) .
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Calibration Schedule

8h35 7h05
06:35 13:40 22:00

Figure 2.4.ii Calibration Schedule
A2 A0 etz

Press on @ to add an air calibration time, and drag this circle to the left or right to adjust to
the time. The air calibrations can be scheduled at 5 minute intervals, and up to 4 air
calibrations can be added over a 24 hour period.

Tﬁ?@ P DL I — A2 SR 22 fE, ) e B 1) A 2 12 3 BT DA I ] . 2 R
(IR IS (B A LA 5 23, 24 /NI N AT AEAT 4 IS SRSHE .

To remove an air calibration press on - and drag the circle up, and then press ® to
remove this air calibration from the calibration schedule.

W ER B2 SRHE i%i“i%ﬁ. Al EHesl, REIET ®T§%ﬂi)\ﬁ&¥&§ﬁl€ W R BR 2 RL
.

Once the air calibrations have been set, press “ to save the air calibration schedule,

and then press m to leave the calibration schedule screen.
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SR AR B G, %ﬁ?“?ﬁ'%ﬂﬂu{%ﬁé%wﬁ%, o8 it T S 1 41 7T )
S R HE T R RE

To force an air calibration, either trigger this on the MM, or in the System Configuration
screen, see section 3.9.

URFE SR ) BEAT 22 OB HE, AT LAAE SR R TR B A B R Gt v L B e LAt B B AL, 3 LSS 3.9
T

Note: An air calibration schedule must be set for the health life % to display in the Cell

Information screen, see section 3.8.
e FERUERT TR A N IE 5 18 4T B A o B R BN 2845 B o B o, 15 W2 3.8 7,
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2.5 Resetting Data EE#(iE

In the Commission Menu screen shown in Figure 2.2.iii, it is possible to reset data on the
EGA.

7EE 2,200 AT I RS B b b n] DU B R R A B .

2.5.1 Reset Cells to Factory Calibration EE RN REH &E

If the cell calibration is not accurate, the cells can be reset to factory calibration.
WU LA T ANHER, W FRZ RN AR EE ) R E.

Press and hold for 3 seconds to reset the O, cell to factory calibration.
AT RS 151 3 AP ] DL SRR N AR O R E .

Press and hold “ for 3 seconds to reset the CO, cell to factory calibration.
Tﬁﬁi“ 26 3 FbER ] DL AR N AR O B E .

[€])

Press and hoId - for 3 seconds to reset the CO cell to factory calibration.
%;‘?G%sz%ﬂ B FPEI AT ARG — AL RN A EE OV E

Press and hold for 3 seconds to reset the NO cell to factory calibration.

[©

ﬁ?@ FE 3 DBl AT DL — S U N A EE B O IEL

Press and hold I for 3 seconds to reset the NO, cell to factory calibration (if fitted).
71 B A 3 PR R LK TR RN A EEE OV IEL

Press and hold for 3 seconds to reset the SO, cell to factory calibration (if fitted).
-T“’%ﬂ 3BT LUK AR B B B O ) R E .

2.5.2 Reset Run Times EEBE/THHE

When a new cell is fitted on the EGA, the run times and data for the previous data should be
reset. Similarly, when a new EGA pump is fitted, the pump run times should also be reset for
previous pump.

YRR E ke 7N S, W RREEE E LIRS AT AR . [FIRE, Uik TR R
SOHTHCGENE, 2 E DA RIS A7 I [A] o

[
[
Press and hold for 3 seconds to reset all the exhaust gas and fuel flow data
for fuel 1.

Fuel 1

[c)
%“ﬁﬁ{- AL 3 AR DLEL B IORL 1 BT IR AR T
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[€
Press and hold Fust for 3 seconds to reset all the exhaust gas and fuel flow data
for fuel 2.
[
NN vel N N p ] o2 L3k
o1 WM 17 £1] 3 Fb ] LA B A 2 10747 SRR 5O
[€]

Fuel 3
Press and hold - for 3 seconds to reset all the exhaust gas and fuel flow data
for fuel 3.

Fuel 3

[€)
i“ﬁﬁ- %41 3 %&"%ﬂuiﬁiﬁi*ﬂr 3 T PR B A -

Fuel 4
Press and hold -for 3 seconds to reset all the exhaust gas and fuel flow data for
fuel 4.

[€)
NN Fuel 4 N e . Al e sk
7AE Tl 3 FbehaT DL BIRKL 4 BTG SRR B 50E .
EGA <
Press and hold T for 3 seconds to reset the EGA pump data.
EGA 9

121 LIRSS 17 4] 3 F0ph ] LU B R BOR I -

2.5.3 Reset Other Data & B HbHiE

If the service interval period set in Commission Mode setting 54 has elapsed, and a service
has been completed on the EGA, the service interval can be reset.

WfE R A IR E 54 i BE MRS R A, HESIT S emikss, NHEEE
JIR 55 1) BEG P 1) o

[

Service

Press and hold Otspdl for 3 seconds to reset the service interval period.
[©

Service

21 LIS 17 7] 3 b o v LA IR 55 A0 B e 1]

If the new calibration drift has been corrected by fitting a new cell or performing an accurate
calibration, the calibration drift data can be reset.

U3 I 2 2R T e 45 M LR O 22 B AT 2R AR R R I, N 5 22 A v 22 280

[

Calibration
Press and hold Drift for 3 seconds to reset the calibration drift data.
Calibration ©

%A% il A 3 AT DL B A i 2= H

System
Press and hold Log for 3 seconds to reset the system log.
System 9
7AE Log IWHATLIE B RGH &
Fault o
Press and hold log for 3 seconds to reset the fault log.

Fault o

HZAE Log 24 3 A0 B R] L B R H &
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3 SYSTEM CONFIGURATION R4 8

3.1 Language &S

Language Selection
o L .
% English

il -

Figure 3.1.i Language Selection
A 3.1 i FiEE

Language [ . . .
Press in the System Configuration. Enter the Online Changes password (14, 14 as
default) to access the Language Selection screen. Select the desired language and then

press = to save the selection and return to the System Configuration screen.
1 R G LR 5E 1 O 155110 AT ST (BN 14,14) W7 DUV 5 25 e
o iﬁ%iﬁ%)ﬁﬁ%?ﬁ%%ﬂﬁf PAORAF R £ T IR [0] 3R e 50 B 5 55 o

If the language required is not displayed, please contact your local Autoflame representative
or Autoflame Sales.

AR R/ RIEERIE S, R 2 Autoflame AR BN & A 5 .
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3.2 Set Clock #& B4t

Set Clock

A

Date Friday 03 March 2017

h 4

)
4

<4
<

4
)

y N
Time 11 : 56 : 46
v

<
<4

Figure 3.2.i Set Clock
AI3.2.i BEEIT

Set Clock
Press s in the System Configuration screen. Enter the Set Clock password (10, 10)

to access the Set Clock screen.

Set Clock

FERGWEF R LET A A B E R B RS (BRIA 10,100 AT LAY (] B2 & I B 57
o

Adjust the time and date by using the Aand ' buttons, and then press

to save the time and then to go back to the System Configuration screen.
I H A A ' T2 AT DL I R R 4 %“;‘%T AL AT LUORAE I R), 42 R
MO 741 1 LI ] 5% 4 40 2

Note: Changing the time and date will affect the logged exhaust and fuel flow data, so it is
recommended to set the clock when the EGA is installed and then leave it at that time and
date setting.

VE: H TS SO TR AT R SR C SR (R BR ORORL A e, DRI AU 25 R U W AU 33t
BB, DR AN F S 5 e RIS TR) A H 3
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3.3 Online Changes fE£&BIK

3.3.1 Settings &&

Online Changes
# Description Value
1 Base: Control Mode Controlled by MM
2 Base: Communications Id 1
3 Base: Display Units Metric
4  Base: Efficiency Calculation Method English
5 Base: Currency Units GBP
6  Base: Backlight On Time 600 seconds
7  Base: Logo Display Timer 600 seconds
8  Base: Show Advanced Values Disabled
10 Cells: CO Poison Deteclion Enabled
11 Cells: CO Poison Limit 600 ppm
12 Cells: CO Poison Return 200 ppm
15 Cells: NOx Normalised O2 Value 3.0% 02
16 Cells: NO Fraction of NOx (if NO2 cell not fitted) 94.0%
17 Cells: Standard Temperature 298.0 °K
18 Cells: Standard Pressure 1013.2 mbar (406.8 inWG)
All ‘ Base ‘ Cells Calibration| Back box System ‘ Vendor u “

Figure 3.3.1.i Online Changes — Settings
A3.3.1.0 A EH- R E

Press on m in the System Configuration screen. Enter the Online Changes password
(14, 14 as default) to access the Online Changes screen for the Commission Mode settings,
where some of the settings can be adjusted, see section 2.2.1 on Commission Mode
settings.

E%?}E&%}?%Lﬁ?m%ﬁ%ﬂ%iﬁﬁ)\ﬁéﬂ%ﬂ&%ﬁﬁ% (BN 14,14) W UATTREL B M5
Foo BATIHBURNBCE, HA R BT LB, RIS 2.2.1 Wi AR E .

3.3.2 Fuel Setup B E

Fuel
Press in the System Configuration screen. Enter the Online Changes password
(14, 14 as default) to access the Fuel Setup screen where the settings can be adjusted, see
section 2.2.2 on Fuel Setup settings.

Fuel

FER G B e A T WS F A A AL AB U RS (BRIA 14,14) AT RAV; I RRL A B 7
TR EIATIES, WA 2.2.2 TR E .
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. . - Exi .
Once the settings have been adjusted as reqiuired, press to save the settings and
go back to the System Configuration screen.

IR ERIEE T AN DR A7 VBT IR [P] R S8 U L

Exit
3.3.3 Calibration Schedule &#:%&HE

Calibration
Press in the System Configuration screen. Enter the Online Changes password
(14, 14 as default) to access the Calibraiton Schedule screen, see section 2.4.

Calibration

1E R GV E it % b T RO F e I NAE B D05 (BRI 14,14) 0] LU 1)K k22 HE 5
e, WA 2.4 75,

3.4 Run Times &4TH}[E]

Run Times

Fuel Run Times Cell Run Times

Fuel 1 5d 16h 32min e 6d 18h 57min

Fuel 2 1d 2h 25min @ 6d 18h 57min

Fuel 3 Omin @ 6d 18h 57min

Fuel 4 Omin 6d 18h 57min
@ 6d 18h 57min
@ 6d 18h 57min

Power-On Time Pump Run Times

Total On Time 1w 0d 3h 5min Main Pump 6d 18h 57min

Figure 3.4.i Run Times
A1 3.4.0 = 1THT 1]

Run Times

Press in the System Configuration screen to access the Run Times screen. The
Run Times screen provides the following information:

T ARG E 5 1 i T IR 1241 71T L) 7 W8 AT I DR, B MR DL T (5
e Fuel run times
WRIELE 4T 7]

Page 78 Mk8 EGA Evo Set-Up Guide 20.03.2017



3 System Configuration

e Power on time
| s (]

e Fitted cell run times
O 22 3G KN AR 12 AT B[]

e EGA pump run time
B B A R 18 AT I 1]

Press to go back to the System Configuration screen.
1~ O 1 511 ] L3I [7] 2 45 4 B Y 5
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3.5 Diagnostics HEiZkr
Diagnostics
# Description Value
1 EGA: Processor temperature (Now) 42.9°C
2  EGA: Processor temperature (Min) (Limit 3.0°C) 27.3°C
3 EGA: Processor temperature (Max) (Limit 140.0°C) 45.3°C
4  EGA: PCB temperature (Now) 26.3°C
5  EGA: PCB temperature (Min) (Limit 3.0°C) -4.9°C
6  EGA: PCB temperature (Max) (Limit 40.0°C) 27.0°C
7  Cells: CO2 cell bulb current (Now) 0.562A
8  Cells: CO2 cell bulb current (Min) 0.000A
9  Cells: CO2 cell bulb current (Max) 0.763A
10 EGA: Chiller Current 0.194A
11 Comms: Messages sent to MM per minute 58
12 Comms: Messages sent to DTl per minute 20
13 Cells: O2 Cell raw reading -629
14 Cells: CO2 Cell raw reading 8977
15 Cells: CO Cell raw reading 17
16  Cells: NO Cell raw reading 151
17 Cells: NO2 Cell raw reading -5
18 Cells: SO2 Cell raw reading 103
19 Cells: CO2 Cell temperature 29.9°C
20 EGA: Fan frequency 86.0Hz
Al | EGA | Cells | Comms | m

Figure 3.5.i Diagnostics
] 3.5.1 pfE izl

Press in the System Configuration screen to access the Diagnostics screen. The
Diagnostics screen shows the real-time values of the EGA’s environmental conditions, as
well as the minimum and maximum values which have been detected in its entire operating
period. Press on the tabs to view the following information:

TE A GV BB - 1 Gl 25 1] DL A SRS W RS, R SR R M R
A ST R, DA 7E AN AT TR D B o MR L. ¢ T 34 351 T LA 75 5 B
TEE.

Processor temperature
Ab PR 5 I E

PCB temperature

PCB i# /%

Chiller current

e SIEr M

Fan frequency
KA

CO, bulb current
ZEAABRAT I R
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O, cell raw reading
AU A SR AR T

CO; cell raw reading
AR s R R AR

CO cell raw reading

— SR IER B A JER AR A

NO cell raw reading

— A U 38 R AR 1A

NO, cell raw reading
TGRS A R AR 1A

SO, cell raw reading

AR BR IR s R AR AR

CO; cell temperature
AR B A T

Messages sent to MM per minute
BRI R A 1 AR R T B B
Messages sent to DTI per minute

BRI RO 2 Mt A i 1 T B
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3.6 System Log RZHE

System Log Detail Occurred
1. Fuel Selection Fuel 1 Selected 15Feb 17 12:43
2. EGA Started 15Feb 17 12:43
3. Fuel Selection Fuel 1 Selected 15Feb 17 12:30
4. EGA Started 15Feb 17 12:30
5. Fuel Setup 32 Changed Costing Units (From 0 To 2) 10Feb 17 16:54
6. Fuel Setup 31 Changed Fuel Type (From 0 To 1) 10Feb 17 16:54
7. Fuel Setup 22 Changed Costing Units (From 0 To 2) 10Feb 17 16:54
8. Fuel Setup 21 Changed Fuel Type (From 0 To 1) 10Feb 17 16:54
9. Fuel Setup 12 Changed Costing Units (From 3 To 2) 10Feb 17 16:54
10. Fuel Setup 11 Changed Fuel Type (From 6 To 1) 10Feb 17 16:54
11. Fuel Setup 3 Changed Cost Per Unit (From 1000 To 1750) 10Feb 17 16:50
12. Fuel Selection Fuel 1 Selected 10Feb 17 14:56
13. EGA Started 10Feb 17 14:56
14. Fuel Selection Fuel 1 Selected 7Feb 17 12:27
15. Fuel Selection No Fuel Selected 7Feb 17 12:27
16. Fuel Selection Fuel 1 Selected 6Feb 17 10:36
17. EGA Started 6 Feb 17 10:36
18. Fuel Selection Fuel 1 Selected 2Feb 17 12:29
19. EGA Started 2Feb 17 12:29
20. Calibration Schedule Change 2Feb 17 12:01
21. Setting 21 Changed Air Calibration Time (From 20 To 360) 31 Jan 17 09:57
22. Setting 40 Changed MM Comms Mode (From 1 To 0) 31 Jan 17 09:51
All ‘ Faults ‘ Config ‘ Service ‘ Operation

Figure 3.6.i System Log
K13.6.i 74 H.%

System
Press in the System Configuration screen to access the System Log. The System
stores 1000 entries of changes or any faults that have occurred, including:

System

FER GV E s L4 T WIS 1A m] AV ) R G H B Bk, RGO RAF 1000 2% DKk AR

B s B P, A

e Errors and warnings
R A

e Settings which have been changed
EE I E

e Serivce intervals
JIR 55 1) b s 1)

e Fuel selection
PR

e EGA turned on/off
R T R 45
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3.7 Manual FHPF

Manual

1 Technical Specifications

2 EGA Operation
3 System Configuration
4 Servicing and Troubleshooting

Figure 3.7.i Manual
AI3.7.1 1 FHf

Manual i . .
Press - in the Sistem Configuration screen to access the Manual screen.

FERGWEFR LET AN AT LLYT 1) 0
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3.8 Cell Information &R 545 5,

Cell Information

Q2 mm

00=@®
Serial 00353 100 =——
Fitted 26 January 2017
Expires 26 January 2019 90
Total Run 2w 1d 7h 18min
Health 98%

80
Zero Calibration
Last Calibration 70
Date 6 Jan 17 00:00 —_
Calibration Source Factory 9‘_‘\’_ 60
Concentration 2.0% =
Raw Reading 2098 b4 50
Temperature 25°C T
Total 1 40
Span Calibration 30
Last Calibration
Date 15 Feb 17 12:13 20
Calibration Source Air
Concentration 20.9% 10
Raw Reading 24790
Temperature 19°C 0
Total 56 0 1 2 3 4 5 6 7 8 9 10

Age(Weeks)

Figure 3.8.i Cell Information Screen
&1 3.8.1 [N g 157 B A

Cell
Press in the System Configuration screen to access the Cell Information screens.
Press on the tabs for information on each cell fitted, including:

Cell
1E 22 G5 V% B 5 % b o T WEIRES 2 4] m] DAy 1) SN 3845 B PR S, 4% 25 S8 N 28 56 B2 [ 38 T
ALLAEELLMER:
e Cell serial number
N #8781 5
o Date cell was fitted
TR 28 22 2% H A
o Cell expiry date
EINE R

e Total run times
SIBAT I (A]
e Health
1E W IBAT I [A]
e Last zero calibration date, source, concentration, raw reading, temperature, and total
number of zero calibrations
Ba—IRE R W] Bl W, JRARTE. RN R R R
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e Last span calibration date, source, concentration, raw reading, temperature and total
number of span calibrations (and pressure of span calibration for CO, cell)
W UGE R HE H . HRiR . WRBE . JRAR TR, IR ANE AR B R (R e
IR HE T IR 2R )
Note: The health % of the cell will only show in the air calibration has been set, see section

2.4,
e BN IE R IBAT o B e AR B, 1 IE 2.4 7.
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3.8.1 0O, Cell Characteristics 85 /BR5% KIRF S

This electrochemical cell is used for the detection of oxygen covering a concentration range
of 0 to 20.95%. Due to the construction of the cell they offer a long life and a high resistance,
even when used with high sulphur content fuels, therefore making it capable of analysis
when firing heavy or light fuel oil.

FELAL 2 T 3 P TR VG B O % 20,9506/ . B 45 K T LIS L 5 K10 P 7
A b, BRSO R o TR 122 BN 28 1T DATE SR Joe 218k voh 5 0 B
Tobre

The oxygen cell incorporates a lead oxygen cell with a Lead anode and a Gold cathode,
using a specific acid electrolyte. Oxygen molecules which diffuse through a non-porous
Teflon membrane into the electromechanical cell are reduced at the Gold electrode. The
current flow between the electrodes is proportional to the oxygen concentration in the flue
gases measured. The O, readings are not influenced from CO, H,, S, NOX and SOX so
there is no cross-sensitivity.

SRR L A LA — A A B BH AR <5 A P 2 S URRE 4%, S AR R I B A8 A e ) T A i i
i I A2 FLIR VYR LI I TR FAL S BN 4 P B 2800 T AE < AR A i/ o F AR ] )
TR SRR AR ER P RRIE R . B TR AR COL Hao S. NOX Al SOX HEE
Wi, PRI IR A R ) R AR

Figure 3.8.1.i O, Cell
& 3.8.1.i H AP

Operation Ranges:

Y SN

Detection Range 0-23% 02

e

Accuracy + 0.3 % Vol 02

FETH

Operating Temperature 5°C to 40°C (41°F to 104°F)
BAT IR E 5°C % 40°C (41°F & 104°F)
Shelf Life 6 months from date of dispatch
TRI5H CIH IS 6 A

Long Term Output Drift < 1% signal/month typically
S ETRIIRA < 1%fE5/H

< 10% over operating life
< 10%iZ 17 75 iy
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As the O,, CO, NO, SO, and NO, cells all have a 6 month shelf-life, it may be better to
request for the cells to be shipped when the EGA is being installed on site. Depending on
the conditions and environment the EGA is in, the cell’s life expectancy can go up to 2 years.
It is important to replace the cells when the EGA flags this up on the screen. Cells will need
to be changed every 9 to 12 months firing on gas, and 6 to 9 months firing on oil.

O,. CO. NO. SO, fl NO, M Z R BUHA 6 NH o R AT IXAEIN 7 223 5 I i 2K
RARENA o AR AT AE I S AR, LA G A T IR A . 2 BR R B IR
AT IC 5 T 7 S R B 2 o s RS N 2 AR 9 & 12 M RE R —k, i
BRI BERE 6 28 9 N H R E s —Ik

Please see section 2.5.2 on resetting previous cell run times after changing the cell.
SRR N A e o 2 B AR R R 3R s AT ], BARTE LS 2.5.2 715,
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3.8.2 CO, NO, NO, and SO, Cell Charaacteristics CO. NOs NO, fl SO, &I 23145

The CO, NO, NO; and SO, electromechanical cells which are specifically managed by the
calibration philosophy within the Mk8 EGA unit. The accuracy of these cells is within limits of
+ 5% at 100ppm. From experience we would expect to see a drift of £+ 10ppm per annum
without calibration. In our view, this drift would not be detrimental to the operation or
application of the EGA The life of the cells depends on the concentration of the gases
measured over time. In order to optimise the life of the CO cell, the electronics will detect
when the signal level from the cell reaches or exceeds 500ppm and will stop sampling and
purge the system. The sample gas flow to these cells is restored once the O, and CO,
readings are restored to a level within the pre-programmed limits.

CO. NO. NO,#l SO, HAL IR ATE Mk8 BT A A i HE A v IS S AT B B . FEVR LA
100ppm 15 5t T I8N 28 IR FE 4 I 7R PR (E 1 25% . RIBAI R, KRN EGERNWEN
+10ppm, HLTCTRIRME, M ZE AN 2% A A A8 AT BN Y& B FE i o BN 2% 10 75 i X T
TIERRIKRE. T CO BRI AGar, T AR A IR B 25 15 5 H-F 2 58
FeiHd 500ppm, WERIAR|EGET, BN ARRHE R ITI0IETE R4t Z8 UM S AL
B BT e VE B N B, 4R IR B B3 R SR 6 AT

Figure 3.8.2.i CO, NO, SO, and NO, Cells
A/3.8.2.i CO, NO, SO, #/NO, /&7

Fuel OIl Resoltuion at . _
Gas (range) Repeatability Shelf Life
. (range) 20°C
A (JEEED HEM TR Y]

B (YEEED

R (20°C)

6months from

Optional 1% of signal dispatch
CO | 0-1000ppm . 1lppm . ispatc
i e i EEme |
TrHAE 6 M
NO 0-500ppm Optional 1ppm 2% of signal 6months from
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3 System Configuration

CIpvs 551 2% dispatch
KEEHHERE 6 MH
. ] 6months from
Optional 1% of signal disnatch
SO 0-1000ppm 1ppm ispatc
T PP PP 20 1% |
R HEE 6 1
_ _ 6months from
Optional 2% of signal _
NO, X 0-200ppm 0.5ppm . dispatch
Al ik F51 2% e
KEEHHERE 6 MH

Please see section 2.5.2 on resetting previous cell run times after changing the cell.
BE RN A I e 2 AR RN 2R AT I ), BRI LSS 2.5.2 715,

Note: The NO, and SO, values will display on the EGA sampling screen as calculated
values if there NO, and SO, cells are not fitted.

TE: WORZHE NO, Al SO, KN AY, A EM AR B Eu TH B AR BT i BCRHE
B BN,
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3.8.3 CO2 Sensor CO,f&%k5e

The CO, sensor is manufactured in-house at Autoflame; the technology used is non-
dispersive Infra-red. This sensor has no moving parts and is not an electrochemical cell. The
accuracy of the reading is +0.3% of the reading. The cross-sensitivity is virtually zero to
other gases due to the method of calibration within the EGA unit. The lifetime is usually no
less than two years of gas firing. The lifetime on oil firing is dependent on the Sulphur
content of the fuel.

“EALIRIE AR B Autoflame 277, AT T AREUBRLLAN R FOR . IZARIRER B B Bl ER A
AN AL 2E N A o SERIORS FE NI £0.3% . RS R T A RS HE T, R ) R A
FERR A AL % . FEAE A, G amil s MK T PIeE, 7EfFpRhns, L3
TR R S 2

Figure 3.8.3.i CO, Cell
/&13.8.3.i CO2 14/

Measurement Range: 0-20%
MEJEHE: 0-20%

Shelf-Life: 12months from dispatch
TR RIBHEE 12 MH
Accuracy of reading: 0.3%

B E: 0.3%

3.9 Calibrate Now FFiE&

To force the EGA into an air calibration, this can be done by either trigger this action through
Calibrate ]

the EGA screen on the MM, or by pressing and holding SSEIES for 3 seconds in the
System Configuration screen.

WELsR G A AT S AR e, ] DAFE RS IR b R AR M A R EeE e T, BR
Calibrate ©

FE RGBS 1 12T WS 124 3 b
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4  EGA OPERATION BS4HT X /e

4.1 Sampling Screen Icons ¥+t RRE B

Pressing on the components on the EGA sampling screen will give access to the relevant
information screens.
FE R0 BT SCRAE B % 4% 5 0] Nz bR T LA i) o) Iz FR) 45 S5 o

NO Cell CO Cell
— S BB A5 — S AR B AR
CO, Cell O, Cell
AR BN 2 SRR
NO, Cell SO, Cell
R A AR AR N B
Sampling probe S pump &
%F‘é%ﬁ% Pump

o
Pinch valve 0L Chiller (tries to maintain
K o humidity in cells)

10% A CE R

Drain solenoid valve
HEK LR 12°C
%

K73

¥ Restrictor
PR #5
Temperature sensor @® Sample Gas Flow
T A R FEAR R
® Pressure sensor Q) Fuel Flow
EWAL Y BRRHA &

Note: The standard cells that are included in the EGA are NO, CO, CO,, and O,. Optional
cells are SO, and NO,, and they must be fitted at the factory. If the SO, and NO, cells are
not fitted, then the EGA will calculate these values based on the exhaust gases and fuel
composition.

T BRI K s RN 88604 NO, CO, CO, fil O, JEM 2%, SO, Fl NO, BN %%
AL A N SR A ANAE T W& de. WIoRk%dE SO, Fl NO, B #y, MRS CR
ot SRR B T BRI e A
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4 EGA Operation

Temperature
Load
Outlet

Cells

Temperature

Temperature
System
Inlet 19 °C
Exhaust 57 °C
Delta 38 °C
Chiller

3°C
26 %
10 °C

18 °C

70

60

50

Temperature(°C)
w I
S o

]
o

-10

H ]

Inletmmm Exhaustmmm  Chille r s Ce/| m—

A T TN

\
\
K_\

Feb 08 Feb 15 Feb

2017

Figure 4.1.1.i Temperature

AA411. 8%

Press on either the sampling probe, chiller or temperature sensors on the sampling screen to
access the Temperature screen which provides inforamtion on:

FERAFE B LA T RAFIRSR . v A 3 A% IR s BIGR E A% IR0 B AR ] AT IR E B e, B L3R A3

y\—F{%‘ Aﬁ\:

e Current inlet air temperature

AT R

Current exhaust gas temperature
2 H R AR

Delta temperature

Delta i /&

Chiller temperature

e SIE Y3

Chiller load %

A gR R 2 E

Chiller outlet temperature
RN DR

Cells temperature

TR 2 T
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4 EGA Operation

¢ Ambient temperature (it is shown separately from the inlet temperature if a pre-
heated sensor is enabled, see section 1.7.4)

MR IE CAnJa T PR RS, PR IRL R AN R R T B, LA 1.7.4
T .

This data is logged for 2 years on the EGA. Use the @ E}] buttons to change the
timescale of the data displayed, and press and drag on the axis to zoom in/out of the graph.

ﬁ%ﬁ%%ﬁ%%%ﬁ&i%ﬁﬁﬁo%Tugcmﬁﬁﬂuﬁﬂﬁﬁﬁﬁmﬁﬁﬁﬁ,@T
I Atah Lol T PATSOR B4 /N R

This data can be downloaded from the EGA and exporting into an Excel spreadsheet, please
refer to the PC Software Guide for more information.

e v LR ST A B R8I Excel B3, BE2ERIESH I EHRAHER.
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4.1.2 Emissions H

. . OZmmm CO2mmm COmmm NOmmm NO2mmm 5072 mmm
Emissions
Dry Vol. Mass Flow |Volume Flow 10
IConcentration (kg/h) (m3/h)* —
32
o 2.8% 17.0 1.9 S
S
=
10.4% 86.2 43.9 s
&
&)
o 4 mg/m? 0.002 0.001
54 mg/m? 0.023 0.017
@ 2 mg/m? 0.001 0.000 60
R f
3 mg/m? 0.001 0.000 o I
E
= 40
2
H,0 - 66.9 83.2 T 30
<
g 20
N, 86.8% 459.6 367.5 H
&)
10
Total o
Emissions 100.0% 629.8 506.6 0 S S S S S—
1024 1027 1028 10:29 10:30 10:31 10:32 10:33 10:34
*Volume Flow at STP (273.0°K / 1013.2mbar) @ E}] 17 Mar 17

Figure 4.1.2.i Emissions

BIA.1.2.0 HEFE

Press on any of the cells in the sampling screen to access the Emissions screen, which
provides the dry volume concentration, mass flow and volume flow for the O,, CO,, CO, NO,
NO,, SO,, H,0O, and N, emissions in the stack. If NO, and SO, cells are not fitted, these
values are calculated by the EGA. The H,0O is also calculated within the EGA.

FERAE B e A% AR — AN BN 25 B T AT 1) 0 B HETR R e, o e LR SR AU T R
ff] O COz2v CO. NO. NO,. SOp. H,O Al Ny THARBIRE. FEREMNAPIRE. WIRk%
% NO, fl SO, RN A, WX EEHt s i B S AT 5, H O s th it R 5

The volume flow is derived from the mass flow, based on the standard temperature and
pressure set in Commission Mode settings 17 and 18.

R ER A TRERE, SRERAENRE 17 M 18 ik B AR e A vhHm

&

This data is logged for 2 years on the EGA. Use the @ E}] buttons to change the
timescale of the data displayed, and press and drag on the axis to zoom in/out of the graph.

XK AL R A I RAE A ﬁﬂ:@ E]]i‘fz'%ﬂﬂ DA SO S I Tl Y L, % T
It s il AT ABOR e /N 2R
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This data can be downloaded from the EGA and exporting into an Excel spreadsheet, please
refer to the PC Software Guide for more information.

Hm vl NS AT E N HIF S Excel 7R H, E2EBESH T HIBRITEE .
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4.1.3 Pressure Ef

Inletm== Baromete rmm—

Pressure
-2
System
y s f\\/ /\
Inlet -4 mbar -E \/ \/\ /\,/ \
Barometer 1004 mbar '§_4 \ /
2.5
)
£ \ /
Pumps -6 \
Main -7
Pressure 125 mbar
Flow 600 ml/min 1010
Load 39 %
1000 >N
_E /\/
E 990[ N
[}] \__./""-/
NE
S 980
& \x//
970

Feb 08 Feb 15 Feb

® O

Figure 4.1.3.i Pressure

& 4.1.3.1 [ R

Press on the pump or the pressures sensors in the sampling screen to access the Pressure
screen which gives information on:
TERRE ISR A R B B B T DAV B JE D B8, B R AR DA T 3 8
e Inlet pressure
HAHES
e Barometric pressure (in sampling line)
UE CREEZD
e Pump pressure

R

o Sample flow
FEA

e Pump load %
FE AL

This data is logged for 2 years on the EGA. Use the @ E]] buttons to change the
timescale of the data displayed, and press and drag on the axis to zoom in/out of the graph.

XA AL T T A B ORAF PR AE ﬁ“ﬂ:@ E]]%Z‘i%ﬂﬂ PASE et s I [, 4%
At h Lol AT PATSOR B4 /N R
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This data can be downloaded from the EGA and exporting into an Excel spreadsheet, please
refer to the PC Software Guide for more information.

Hm vl NS AT E N HIF S Excel 7R H, E2EBESH T HIBRITEE .
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4.1.4 Fuel Flow BB E

Fuel Flow s Efficiency s
Fuel Flow
0.09 /\
Mass Flow 4.2 kg/h s / \
VYolume Flow 5.9 m3/h =
g 0.08 A\ ~
Energy Flow 0.060 MW o \// \
Useful Heat 0.053 MW H
“ 0.07 —
Efficiency 88.9% ]
Cost 1.05 GBP/h
89.0
= 88.9 A
T
i A/
" s RN
88.6
(F) 0.060 MW Feb 08 Feb 15 Feb
Fuel 1 ; @ E}] 2017
— | | | —

Figure 4.1.4.i Fuel Flow
KA LA SR 5

Press on the fuel flow pipe in the sampling screen to access the fuel flow screen, which
provides information on the current fuel being fired:
FERHE BE 45 A% SRR A bR o] DL I A RHA B bR % B LR SR Bt 2 AR e O ARHE
S8
o Mass flow rate
iR TS
¢ Volume flow rate
(LA TS
e Energy flow
REE =
o Useful heat
A v
e Combustion efficiency
SR ES
e Fuel cost per hour

BRI RRE A

The fuel costs and units are set in the Fuel Setup settings, see section 2.2.2. The currency is
set in Commission Mode setting 5.
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PR SCAANAA AE VR E P B, 1B IS 2.2.2 7, TR IRE 5 hikE.

The combustion efficiency is calculated in the EGA, and can be set as English or European,

see Commission Mode setting 4.

IR R AE R T A TR, AT DL B R (R KR T 550595, 1 WA sl B 4.

This data is logged for 2 years on the EGA. Use the @ E]] buttons to change the
timescale of the data displayed, and press and drag on the axis to zoom in/out of the graph.

XA R T I B ORAF . F2R
Si il VDY ONE RN RS

FAL AT DS OBl s I VB, 4%

This data can be downloaded from the EGA and exporting into an Excel spreadsheet, please

refer to the PC Software Guide for more information.

Hm vl NS AT E N EIF S Excel 7 RMEH, H2EBHESH T HEIBRITEE .

415 Faults k&

Errors Can Reset

Occurred

Reset

1. Unable To Write Data To SD Card

2 Mar 17 14:34

2 Mar 17 14:49

. Unable To Write Data To SD Card

2 Mar 17 14:18

2 Mar 17 14:23

. Blocked Input

27 Jan 17 12:07

27 Jan 17 12:31

. Blocked Input

27 Jan 17 06:07

27 Jan 17 09:25

. Exhaust Temperature Sensor Is Faulty

26 Jan 17 12:11

26 Jan 17 12:11

. Exhaust Temperature Sensor Is Faulty

26 Jan 17 12:09

26 Jan 17 12:10

. Exhaust Temperature Sensor Is Faulty

26 Jan 17 12:09

26 Jan 17 12:09

®(N[ON O A[W[N

. Exhaust Temperature Sensor |s Faulty

26 Jan 17 12:06

26 Jan 17 12:06

Errors ‘ Warnings

Figure 4.1.5.i Errors
I A.L5.0 M

Press m in the Sampling screen to access the fault log. Errors will display on the
EGA and stop the EGA from sampling, whereas Warnings display on the EGA but do not
stop the EGA from sampling. Please see section 5 for more inforamtion on faults and
troubleshooting.
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TESTRE B sE b4 T M 12 4 11T L i i 2, 4 i 2 7 RS SR R,
NI TR . 2 (2 B 1 R4 T I I R AW DO AT LS o 25 T b il
R 1 O 2 15 L AR 5 5.
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4.2 EGA Overview BSSHrA0ER

42.1 Features and Benefits & S A

The Exhaust Gas Analyser (EGA) monitors the emissions in the flue produced from the
burner/boiler system. The EGA can improve combustion, increase efficiency, reduce fuel
consumption and improve safety through its 3 parameter trim function and combustion safety
limits.

B A A AT T i A A b A B A R G b e AR B RRE PR R, RIN IE T ASSCE AR . 1R Ak
OO EEHE RIS 3 SO T D R MR R 2 A BRI B i 22 A1k

1. Stand-Alone: When in stand-alone mode, the EGA can be used without a Micro-
Modulation (MM) module to monitor the combustion gases. The MM trim function and
the combustion safety limits are not activated in this stand-alone mode of operation.
BPLIEAT: NN, R IR R FO Y 12 AR B A 1 O A A AR AR Y
IS o FERNLIZAT BT ANS 5 P2 IS H i 15 D RE AT R e 22 4 PR A o

2. With MM: When interfaced with an MM, the EGA can monitor emissions or the 3-
parameter combustion trim and safety limits can be activated. The emissions levels
are monitored by the EGA and the MM makes small adjustments to the air damper to
trim the online exhaust gas data back to the commissioned values.

FeE . BRI E BRI S /T LU IS AR, 3 SRR Th e Al 22
SRR P LU o HRREE 20T DOl I B R G AT I A%, I AR O A RS AR AT
PO, AR S HE R IR (9] 2 A 2

The main benefits of the EGA include the ability to monitor the exhaust gases and bring
them to the safe commissioned levels. Setting the combustion limits on the MM in
conjunction with the EGA prevents unsafe combustion scenarios, reducing the fuel
consumed in bad combustion. The exhaust and fuel data is logged for 2 years on the EGA
and DTI, and can also be downloaded from the EGA.

o T A A0 i A4 WA RO AR AR 22 A KT o ARSI AN BB A L
VB WA SRAR T AR 1L tH AN 22 A ORI L s DB D TEAS RUPRGE b ORI RE . IR AAIREEL
PR AL R i OB AR i 1 L ORAF AR, JF AT DU R A b T 380X £ 53

4.2.2 System Operation R4iz1T

The EGA samples the combustion gases via the stack mounted sampling probe (purchased
separately from the analyser). The exhaust gases are drawn from the stack by a pump
mounted internally within the analyser. Only the supplied sample tubing should be used
between the sampling probe and analyser. The internal diameter of the sampling tube is
3mm; if a large diameter tubing is used the sample gas remains resident in the tubing for a
longer period. The EGA will then not be able to respond in time to combustion changes,
resulting in incorrect operation of the trim function.

P A Gl I HE VS B R RAR L (R AR I DR S AR S HEAT KA
JEAGE T RS AT A IR o FESRABEIR SRR R S M S TR AT A P 3 14 ) SR A
B KREEE IR 3mm, W R SRR, SRR UK AR TP 5 B B I ]
XA R A T O TC ik S o BRI AR A At g v, 32 3500k IR A FH 5 DI e

Once the exhaust gases have entered the EGA the chiller block reduces their temperature
and dries the sample to remove the condensation from the gases prior to entering the cells.
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The condensate accumulated in the chiller unit is drained every 4 minutes when running,
and every 10 minutes when the EGA is in idle mode, automatically through the drain
solenoid.

RN IUG, R BRI T, EE N R 38 AR AT L BRI b 1 v
K. IBATHRIER H 2RI RIS BKERR 4 28 HEH — IR, RS T 25 I B )
BERE 10 7P HE — Ik, A &R I HEK UG B ZhHEH

The exhaust gas is then filtered through the dry filter, which is a fine filter used to remove
any dust particles carried over from the cooling process. If the burner is firing on heavy or
dirty oil, an external particulate filter must be used to remove the excess dirt particles. On
leaving the filter, the exhaust gas pressure is checked again to ensure that a vacuum is
maintained prior to entering the pump and on exiting the pump, the pressure produced by
the pump is checked. Both these pressure sensors modulate the flow rate of the sample into
the EGA for consistent operation. Once the exhaust gases have been conditioned, they are
ready for an accurate sampling by the cells. After the gases have been sampled by all the
cells, the remaining sample is pumped out of the EGA from the clear tubing at the bottom of
the EGA casing.

JRAGE e AT I NE, FUES S —FhANUERS, TR P RIRD AR A ) A Aok AR
WK st A8 FH B AR R Yoty B o0 25 FH Aok i, TR 2 ok A kL. TR AR
TERE P 5K LR AT R 2, W IREE AR AT ORIF RS, R AE BT SRR R 2 77 A2
IR AT A . ARG T EN R T U REA R &, DA fRIZ AT —8. RS
2Rl T JE AT DLHEAT HERR HORAE, SRR TR BORE R AR U M A A 58 T F 45 4 T b HE
e

Note: The EGA needs to vent to atmosphere via the drain solenoid on the bottom; this is
also where the EGA performs its air calibrations. Care should be taken to ensure the outlet is
not restricted or that contamination from exhaust gas occurs.

TE: AT AT B IR A HE K AL R IR SRR, R R A BT
AURSHERRAT o U R R DB AR 2E HR A S IE R G
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4.2.3 Overview of 3-Parameter Trim 3 Z2¥iHHEAR

The 3-parameter trim function can be enabled when the Mk8 EGA is used in conjunction
with an MM module to manage the combustion. When the EGA detects any differences in
the online exhaust gas readings to the original commissioned values, the trim function will
make small corrections to the air damper (and channel 5 if optioned for trim), to bring those
online values back to the commissioned readings. The trim function controls the combustion
of the burner by adding air (air rich) or taking away air (fuel rich) from the commissioned air
positions to keep the volume of O,, CO, and CO close to their commissioned values without
compromising safety. The air rich and fuel rich limits are set by adding trim data when
commissioning the burner or through single point change for ‘quick commission.” This trim
data is translated into a combustion map, which shows how the burner reacts when air is
added or removed from the combustion process during commissioning. The Autoflame
system continually monitors 3 parameters O,, CO, and CO to create the safest and most
efficient way of trimming the combustion process.

24 Mk8 B M Az i R — R T BB rT LB 3 SO DIRE. Bl
o W 1) 75 2 R S HORN [ A T B TR AEAE 22 e, AT Dh AR 0T B AR (R DLk £ IE 5
BEAT IR BEATHON, MELBUE S W S B iRy — 8. AT DhgE T LB s s < (OF
O B TPHRE A R Rl R, R RN — SRR 1 S B
WEE, HAEW et R I B0 I B R SO AT PR, & U i PRAE AT
A 38 e 5 B AT B . I B R R SO R I, BRI A E A B AR h HE
H 2 S (A BE S R . Autoflame % AT BURRSEIS IR U AULBRA—SEULTR S 3 42
o, SRR R T AL

Ingress of tramp air through an ill-fitting boiler or flue section will distort the O, reading and
show an increase in this value. This results in the EGA reading the tramp air influence in the
sample rather than just the actual combustion gases.

I o AN DL E B B SO B N B 7 K O S O O R BRI N, X m R U B
XFRERIEREL, AN s PR R A

Single parameter O, trim systems would see both of these conditions as rich (excess air)
combustion and start to trim back on the air by closing the air damper. In reality this trim
process is not trimming the combustion gases at this point, but is in fact trimming the
exhaust gases with the excess O,. This can potentially lead to the formation of excessive
amounts of CO but more importantly this can lead to incomplete combustion with dangerous
consequences.

BSHEA T RG AT RN R & A 22350 BRI AT, 381 50 P2 SO 9 2 <
FEILSEH, AT R EARAE % S R AR REAT Y, TR S 2 | PR R A XA
REFHUL Z — BRI TR R, 5E B AT R R EURRA B fER 5 2R

Similarly, single parameter CO, trim systems would interpret of air as lower CO, levels in the
flue, inflicting similar dangerous conditions in the boiler.

FIRE, ASE T E AR T RGUR S I S HEE = P AR RS B AR, R ISR
fa k.

Another benefit of the 3 parameter trim is that the EGA is continually measuring the
formation of CO compared to its commissioned value. A higher CO reading can be
contributed to both lean and rich combustion. A lack of air will produce incomplete
combustion and the formation of CO. Also, excess air around the flame envelope can chill
the flame edge causing incomplete combustion and higher CO levels.
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3 ZHOATT 1 — LR AR S O DRSS R B R 2 I & SR R . BOs i — R
MR L HTT BE A R AN S8 AR pe I FE IR A il /D 25 UK S BURBEAN 58 4 T il — S8 AL Bk
B, K R 2 2 A R W Bk RIS, BB e BT P A B e i) — AL R &

Ho

By referencing all 3 parameters against mapped combustion performance the burner can be
trimmed back to the original commissioned values whilst maintaining the highest degree of
safety.

MR BR B RER B IX 3 NS EAT LUK R be 25 R 5 2 S5 af R, TR OR R i Ry R 1 2 4
.

When the trim function adds air to bring back the combustion to the commissioned values,
as the burner modulates to a new position, the deviation in air damper movement is added to
each air position. In this way, optimum combustion is maintained during modulation, through
carry forward trim.

i T T RERG I 2 AL ARSI Rl BB, TR AR T B A, R S
ERINE AL E, XA I AR ol ad 9 m] AR RR S A E .

As a safety feature, as the air is being taken away, the fuel to air ratio will return back to the
commissioned positions when the burner modulates, for every 10 degrees of fuel valve
movement. Once this new position is held the system will determine whether the air damper
should be closing. This ensures safe combustion at all times without any compromise.
ETREYRE, BT B, R E) 10 2, BAREaEAT T R A R R A
ZPAME. — B EBE, RGOSR TR TR, I RIGE 2 2R
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4.3 EGA Trim Function BSAH KT This

4.3.1 Trim Operation AT #4/E

With the EGA trim facility it is possible to expand the MM so it will measure and display O,,
CO, CO, and exhaust gas temperature, together with boiler temperature or pressure. It is
also possible to use these O,, CO and CO, values for 3 parameter trim in order to optimise
the burner combustion throughout the firing range of the burner in a safe manner. This
means that the safety is never compromised by efficiency, but the best burner/boiler
efficiency is maintained. Correct set-up of the 3 parameter trim will maintain optimum
combustion efficiency, whilst never compromising safety.

FE RSO TSGR B b ] DL hndzs e e, & T BoR R, — %k, LR R
AR LSRR BB 7. T DI SRR — R SRR EE A T 3 S0, DA
LA TT AEMRR ARG B N AR B R . IR BRAE R RO %2 4, RIS v DS A b
R R BRI AR . IEHIBCE 3 S8 B TR CRIF S AP R 0 [A) I fRAIE 22 42

During commissioning, for every paired value of fuel and air, the corresponding values of O,,
CO and CO, are stored. During the normal run mode, the on-line sample at any position
within the burner’s firing rate is compared to the commissioned values. There are 3
individually sampled parameters (O,, CO, CO;) in order to verify the combustion
performance either side of the commissioned value. The software within the MM unit will
inflict minute corrections to the channel 2 air damper positions or the channel 5 variable
speed drive in order to maintain the commissioned values. These small changes ensure that
the originally entered commissioning data is adhered to, irrespective of variations in stack
pressure, ambient temperature/pressure fluctuations, barometric conditions or fuel pressure
changes.

FEPRIAE], ORI S LA RIS — AR — A R AR R A7 . AEIEWIE
ITHRAT, RGEXSTELFEARLEARIAL B AR S R A B E AT HL . 7 3 AN h
HIRFESH (R — R AR P DAIER R BB AR — AL E AR RE . TR
H R A EE 2 SR B EGEE 5 AR KA A HEATARE, AWTRIERF &, X
/NG DOR] AR R S B T N BT, R R . SAERIR B R s RS
PEERBLE F e A2 4k .

The commission time is based on the residence time of the combustion gas. The residence
time is measured by looking for a change in the O, reading from when the air damper is
moved, to a change in combustion of >0.2% O,. This is the time from the time the gas leaves
the burner, to the time it exits the boiler into the flue. This time will vary depending on how
the burner is firing and the burner turn down ratios. This residence time is displayed in the
combustion map screen. The residence time is typically longer at low fire that at high fire due
to the volume of the gases passing through the boiler.

A TR e TR AR A ) A BF 1), e B T ] DA I 2 S e B AT &, I s <4
B FZE, BB R T 0.2%% . ZN A2 BB AR RS . B gk A HHTE (1 1) ]
TZI AR A AR 25 R A e B I MR pe 2 R 15 EL AT BT AN IR o el R It [RIAE MR GE BRI Bt b s,
HZI AR K AR 2B, 8 i SRR B e Tl g R <
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4.3.2 Important of Measuring 3-Parameters Ji|& 3 S EEH

The Autoflame system trims on O,, CO, and CO, and so is not simply an O, trim system. If
only O, is measured and trimmed on then there is no cross reference to CO, CO, or NOx
Therefore, even if the O, readings are correct, changes in ambient conditions can cause the
CO to rise significantly (>>100ppm). Another, more dangerous problem that can occur is
oxygen being induced into the boiler through gaskets and small gaps in the boiler flue ways.
As the flue gas is measured at the exit of the boiler, this could lead to higher O, readings
even if the combustion is good, i.e. high CO levels (>>100ppm), low O, levels. With a
simple O, trim system, this potentially dangerous problem would not be accounted for. With
the Autoflame EGA, O,, CO, and CO are constantly measured and any changes to these 3
parameters, will result in a trim taking place on the air damper to return the combustion level
back to the original commissioned values. Therefore, even if both the O, and CO, are
reading correctly the system will still trim due to changes in the amount of CO produced.
SRS AR — AT R Autoflame RGEHFAE— MR AESIAT RS W
FACIE AR A2, W —F ik, A IREE AR RS . B, B
AR, PR R SR AT g 3 B E AR ORI T (>>100ppm) o SETE]REHI I
(18 B 56 56 I A A0 PT g 2 T8 i T () B RN B N o |l T R (R R = R A
W CAb I, XA RE S ECE AT S, RMEEMRRIE R AL, il — SRR

(>>100ppm) Hirmr, AATIREAE AR . o & 7 50 ) S8 U 7T R G0 5 R A 218 31X e 7E 1Y
fal . Autoflame BB HTAX AT AR R AR — ALt T Rp gkl &, X 3 A4
ZRUTE AR AR AR 0 2 ST T, SRR [l SRS R e . BRItk RIgE4 <A
TR EOER, ARG ARIE — F BRI EE A A AT I

The following table shows a potential problem with using the O, analyser.
RN TR A AE VB AE [ R

O, Analyser 3 Parameter Trim (Autoflame)
RS 3SHIFF (Autoflame)
State 0O, (6{0) 0O, CO, (6{0)
1 3 0 3 10 0 Commissioned
WATERN
2 4 0 4 10 0 Trim
ViRt
3 4.5 100 4.5 10.5 100 Increased Trim
S
4 5 200 5 10.5 100 No trim
RIFTI
5 4 500 55 10 0 Commission
position
WA E
6 3 1000+ 5.5 10.5 50 Trim
ViRt

Values in red are ones that are not viewable using an O, trim system.

AT ARG LIEER IO,
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State 1 — The burner is operating under normal conditions.
RAS 1-MREASAE IR W 25 R g7

State 2 — Over a period of time, boilers are susceptible to leaks occurring. One of the most
likely places that this will occur is on the stack, near to the point where the analyser is
measuring the exhaust gases. As a leak occurs at this point, the analyser is not measuring
solely the exhaust gases, but is in fact contaminated with 20.9% O, from atmosphere.
Therefore, the oxygen reading starts to increase.

R 2- Wil —BON A5 5 Kk AR, iy LR AL B R AE AR U8 B i DG TR U
frE . FEZAHIORE, M ACR A E R, R RS 20.9%H)%4 <. ik, A
BEHOK FFAEH

State 3 — As the amount of oxygen increases so too does the reading. At this point the
controller closes the air damper in order to react to the increase in oxygen. The CO begins
to rise since the combustion is now not correct.

R 3- FAN I S ARG . PN BE A ECRAIIE N, P SR S A . Tk
I RRIGEAS IER, BRI — b ks TR aa s i .

State 4 — Both analysers still see an increase in the oxygen reading. The O, analyser
continues to close the air damper in order to reduce the excess air through the system, and
so producing CO. The Autoflame analyser measures the increasing CO value and ensures
that the air damper does not continue to close.

W& 4- P BRI BT B . S8R BT AR SR R P2 R, D il R 48
frid 22, =4 — btk . Autoflame 73 SCKREI B R IN A —EALBRAE, B OR S TAK
ARSI o

State 5 — The O, analyser continues to trim based on the oxygen readings and so excess
CO is produced. The Autoflame analyser has seen this ambiguous case and returns the air
damper back to the commissioned value in order to ensure that the O,, CO, and CO levels
are returned to the commissioned values (or close to) before further trimming occurs. This,
potentially dangerous anomaly has been corrected for.

W& 5- AT IR SARYE F A AOEAT I, A 2 10— LK. Autoflame 73 #fr
ASCRSE I 21 S 15 D0 S g 2 R [ 22 i, TR PR AEE— 2B I T . BT —
SACTREE R ] =R (BRI XA DU D E G

State 6 — Dangerous combustion occurs on the O, analyser, whereas the Autoflame EGA
system has taken this ambiguous case into account.

W& 6- JASWCK KA GRIARE, 1 Autoflame B3 TR Uk it AR AS B 1) 175 B0 4k
AT o
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Limit A - Commissioned A+
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| ©
\ /
\ I] ] /

Limit

The combustion map (see Figure 4.3.2.i) shows how the trim function works on the system.
The combustion map screen can be accessed by pressing the ‘combustion map’ button on
the M.M home screen. The combustion map clearly shows the commissioned EGA values
for O,, CO, and CO. The graph on the left of the screen shows the amount of trim being
added by the MM to control these emissions values so that they are as close to their
commissioned values as possible. The red circle indicates the current position of the trim
being applied and the current combustion values are displayed at this point as well.

AR (WL 4.3.2.0) BoR 7T DIREINTE RS b TAE. 4% M IS beds LR R KD
P AT AT BRI B s IR IS 28 ML o 1 R AR B O U SRR A — S AL B I
. FEds e MR TR 7 b B w8, DA h X e U, 8 (e S
B 20 EE R | 2 B 224 A P A 3801 7 R 224 i ORI A

4.3.3

Figure 4.3.2.i Combustion Map Screen
I A.3.2.i SIERIFR:

Trim Correction Calculation & IEE &

The additional correction calculated at each trim cycle is the combination of the correction
determined for each of the combustion products O,, CO, and CO. The correction for each
component is independently calculated. The calculation steps for each combustion product

are as follows, “A-“ denotes Fuel-rich, “CV” denotes Commissioned Value, “A+” denotes Air-
rich:

5 0 RO RO e E R AR ARSI AU, — SUTAT UL BRI R TE (3 57T
Fh PRI R AR AL S USSR FITA: AR, OV RSB,
AR
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The commissioned values are calculated by interpolation for the current fuel valve position.

B AR 2 RTORH IR (7 B 1 S A5

The current measured O, value is determined as air-rich or fuel-rich side of the
commissioned value.

=4 A I B P AR B AR AR TR WU 0 & SR B s e T S TS

The adjustment which would give rise to the current reading is calculated by linear
interpolation of the commissioned values.

PG AT LT R A 2 Pk R AT SR R R A

Negate this adjustment to produce a correction.

VAT R R s 545 A I AE

The corrections for each product are then combined with additional weighting given to O,
(x1.5) over CO, and CO (x1). This combined correction is then added to the running total
correction and applied to the air channel. The total correction is limited by an option value
set by default to +10% for safety.

BRI IE(E 45 A A MInBUE RIS HH O, (x1.5) KT CO, fil CO (x1). ZAH &R IEEF N
FEAT SRS IEAE B IR T A EE . SR IR Sk A B PR, 1 UE BN R 2 A
+10%.

Example 7=

The following shows an example calculation. At the current firing rate the interpolated
commissioned values are:

AN R 1SRG, B ATIRRR A 0 R A i -

Fuel Rich (A-) Commissioned Value (CV) Air Rich (A+)
B (A WRAE BEE (A+)
0, 2.8% 3.0% 3.4%
CO, 10.2% 10.0% 9.7%
CO 8ppm S5ppm Oppm
The current measured values are:
AT A
Measured
WEE
0O, 3.5%
CO, 9.7%
CcO 2ppm

Using linear interpolation the adjustments that would give rise to these concentrations are
calculated:

A FH AR EVE THE S BORE T+ 5 {H
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0,% A- CcVv A+
A
3.5% O, @ T
D
M(
T3
L--"7" 2.8%
6.3% TrimV
CO%
A
T—-—-—___110.2%
T l1o%
9.7% CO, )\?\G
;9.7% TT——
3.3% Trim -
CO ppm
A
T T-~—___ ] 8ppm
\ 5ppm
2ppm CO \?w
: ——
3.0% Trim
-5% 0% +5%

These are negated and combined using their respective weightings:

XA 2 SR SO FIF I B4 AU -

Correction Weighting Weighted
RIEE HAUE Correction
IAUR IEAE
0O, -6.3% 15 -9.4%
CO, -3.3% 1.0 -3.3%
CcoO -3.0% 1.0 -3.0%
Total 3.5 -15.7%
Bt
Average -4.5%
FHME

Giving an additional trim of -4.5%, which is then added to any existing trim; if for example,
there was already +0.5% trim the resultant trim would be -4.0%. This trim fraction is then
applied to the air channel, so if for example the air servo was at 52.0° a correction of -2.1°
would be applied resulting in an air servo angle of 49.9°.

VAR 2-4.5%, WA %N EAT— AT RRE . Blin: R +0.5%, 41
B 1L 0 J2-4.00% . V3 1 BT I 02 A R, S A RS LA R 52.0
FE, TR BURE TE -2, 1 F2 A DAAS Hh 2 R T 6 2 49.9
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4.3.4 Trim Timing Operation ¥ B #4E

- CRAIM START — — — — — — — — — SECONDS
DRAIM PERICD 5
_____ SAMPLE PUMP OFF, CRAIM STOP = e e o o
WASHOUT PERIOD (PARAMETER &) 30
RESIDEMCE TIME AT
CURREMT FIRIMG RATE
5 | _ _ _ TRIMAMDCHECK  _ _ _ _ _ _ |
£ COMBLSTIOM LIMITS
o
[T
E RESIDEMCE TIME AT
3 CURREMT FIRIMG RATE
= | _ _ _ TRIMAMDCHECK  _ _ _ _ _ _ |
w = COMBLSTIOM LIMITS
oy
= RESIDEMCE TIME AT
= |V CURREMT FIRIMG RATE
= = | _ _ _ TRIMAMDCHECK  _ _ _ _ _ __ _ |
“lE COMBUSTION LIMITS
gl
Sl RESIDEMCE TIME AT
¥l CURREMT FIRIMG RATE
=g | __ _ TRIMAMDCHECK  _ _ _ _ _ __ _ |
z COMBUSTION LIMITS
“
o RESIDEMCE TIME AT
&= CURREMT FIRIMG RATE
z | _ TRIMAMDCHECK
= COMBUSTION IMITS
=z
RESIDEMCE TIME AT
CURREMT FIRIMNG RATE
| _ TRIMAMDCHECK
COMBUSTION LIMITS
RESIDEMCE TIME AT
CURREMT FIRIMNG RATE
L TRIM AMD CHECK
=== COMBUSTIONLIMIT == == —===1
RESIDEMCE TIME AT
CURREMT FIRIMNG RATE
CALIBRATION L _ TRIMAMDCHECK |
[IF REGUIRED) COMBUSTION LIMITS

Figure 4.3.4.i Trim Timing Operation
K434 ] TENHRIF

If a calibration is due during the trim cycle, the MM will delay the calibration until the cycle
has ended.

FEYATT A TR A SRR, P2 AR RORE G 3R A v I TR) B 48 5 i 1 o
435 Channel 5 Trim (Mk8 MM Only) 383 5 83 (IVHT Mk8 ks

When trim is set on channel 5, changing the MM options will make a difference between
errors occurring or not. For the purposes of trim, the Mk8 MM needs to know how the VSD
will behave, in terms of a change in the VSD input and its effect on the feedback (output)
signal, which is why the VSD Options (90 — 97) must be set exactly — i.e. input/output
voltage/current ranges and input/output min/max Hertz. If the system is already
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commissioned and if any of the VSD drive input/output voltage/current ranges or input/output
min/max Hertz are altered then re-commissioning will be necessary as the stored feedback
values for each MM entered point will now be incorrect. These stored feedback values are
used by the MM as the starting point for working out the expected feedback signal — whether
trim on channel 5 is optioned or not.

HUCEEIE 5 WA, B SRR OETUGAA B TR R R A . T MK8 i R
THITE VSD ERETAE, W VSD ARSI RE () F5KEM, Xttt 4
VSD &I (90-97) ZiHERE T B JE A, . e\ it r s/ F Y R A i N N
RIFE . WERRGOCLT W, VSD RS 8% A et e/ i i e B sl A\ et fe /MR T
CAmAE, WFs AT =R, POy s B N\ mU R A7 0 S B BB AN A . $ Bk
K X BeORAT (1 S B AR I B S ARG A, TJCIR /e i k¢ 1 1818 5 75 .

4.3.6 Trim Delay H¥iER

On burner start-up without calibration the EGA performs a drain and starts sampling at
20.9% O, (fresh air), which then reduces to the commissioned value. Enough time must be
given before the EGA commences trim, to ensure that it is not correcting the air damper at
high O, values. The total time delay before the EGA starts to trim is based on the boiler’s
residence time. If the total time delay before trim starts it too short, then a scenario could
arise where the EGA reads 5%0, and over-trims on air damper, reducing the O, too far.
WRIGeds 3 Bl G Wk AL e, BRI CH T EHEK, HAE 20.9%%H < GIriE=<) B4 T IF
ARFE, AR R B . BRIAE R W ST AR 8 57 Al 6 200 B H 2 8 (I 8), A ORAE 5 S
ER AN IE S B o R M AT AR U 15 I ARk A8 3B I 8] B R4 452 B I 1)
USRI AR TS B IR I TR, R A SCRE B2 H B0 F R B2 1 1 5 45, DMK
Ve

If calibration on start-up is active, option 32 (trim delay) must be greater than the calibration
time (parameter 24). A minimum of 40 seconds should be added. Parameter 24 is set as
default to 120 seconds, so option 32 should be set to a minimum time of 160 seconds. The
total time before trim is applied is 200 seconds (option 32 + parameter 8); this will also
depend on the boilers residence time.

WER BB FFAERAE, T 32 GANER) WK TRAERT[A] (241 24) , B &/
40 . 28 24 WONERA 120 FPEF, &I 32 BN/ 160 Fbo T ET TR A
200 (IELT 32+2% 8) . IXHHHRT-Ha ) (145 RE I [A]
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4.4 Combustion Efficiency Calculations #REE3ZR K&

Based on dry gas.

WRYE TR 5

English Calculation:

o [H T 57 3

% Combustion Efficiency = 100 — (sensible heat loss + hydrogen and moisture loss)

REE (%) =100- (B #HE e+ KPS

K1(TG —TA4)

%Combustion Ef ficiency = 100 — ( e+ (K2(1121.4 + (16 - TA}}))
2C0;

K1(TG —TA)

PREERR (%) :100_( %CO;

+(k2(11214 + (TG - T4))) )
K1=0.38  Natural Gas (F1/F4) KRS (F1/F4)
K1=0.56  Fuel Oil (F2/F3) kil (F2/F3)

K2=0.0083 Natural Gas (F1/F4) X% (F1/F4)
K2=0.0051 Fuel Oil (F2/F3) i (F2/F3)

TG Flue Gas Temperature ¥ <16
TA Ambient Air Temperature in Boiler House it i 55 P PR 8543 /< R &

Note: To use these equations temperatures must be converted to °C.

Vi Ad ) b 2 3 i B A 0 e MO B IR

European Calculation:

TeIHE SIe

BeCombustion Ef ficiency = 100 — sensible heat loss

Blesi (%) = 100- 2 Ak
A
BeCombustion Ef ficiency = 100 — ((TG - Tﬂ} » (m + B))
S — Uzl
R R% (%) =100-

A =066 Natural Gas (F1/4) KRS (F1/IF4)
A =068 Fuel Oil (F2/F3) #Auh (F2/F3)

B =0.009 Natural Gas (F1/F4) KRS (F1/F4)
B = 0.007 Fuel Oil (F2/F3) #H (F2/F3)
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4.5 Combustion Limits #REEFRE

The combustion limits are only available when the EGA system is used in conjunction with a
MM control module. The system will have improved safety from using the combustion limits,
as these ensure that the combustion exhaust gases do not reach dangerous levels for health
and safety, and also environmental regulations. The engineer can set limits as an offset
value of the commissioned exhaust gases value, or as an absolute value. These can be
upper or lower limits, depending on the exhaust gas variable and the application; the
combustion limits can be set on 5 combustion variables: O,, CO,, CO, NO and exhaust gas
temperature.

BRI BRAE A AE RS0 BT ORI S e — e A IS A 28 A8 RS IRAELIN, . RGUR R R e 4
P, BOAIZEE AT U ORI IR SIS B G H M Z 2R, RGeS EEM. T
2T AT DA B B 50 A AR SR ) — P BB — M HE . AR PR AR & AN S 26 ARt
S EPRAEAN FRME, BRPEPRME AT AR R bR, —8ibik. —E U ERESEES 5
MRRSE L WE.

The limits of combustion can be adjusted through options 19 — 27 and parameters 94 — 97
on the MM module. Before the burner is commissioned, option 12 must be set correctly so
that the limits of combustion are checked.

PRIEPRAE PT DU fE s A e Rk Il 19-27 RIS4 94-97 HEATURTT. 7RSS AT, &
T 12 WA B IR R R B A

Offset Limits #¥MZER{E

Standard (offset) limits are a set percentage volume above and below for O, and CO,, ppm
above for CO and NO, and temperature above for exhaust gas temperature, for all the
commissioned values. If the online exhaust gas values go above this offset of the
commissioned value for that point in the firing curve, the burner will lockout or an error will be
displayed, depending on how option 12 has been set on the MM. These are values are
entered after the commissioning of the EGA system has been completed throughout the
firing range of the burner, according to health and safety requirements or environmental
regulations.

Pt (AMED BRAEZ — i S AT A R B b, R BN T3 e, WKE
KT — A B E, WK TR URAE . QRIS R SUE K TRt 2k A 1)
AMEE, RS AUE B R R, XTI BRI 12 W E . AR (R 2 4 B
REGAEEE, FERANMRBIGEN, XESEUE AR NAE 56 R R BT IR GRS SN

Absolute Limits % BR{H

Absolute limits are a specific percentage volume, ppm or temperature. In this form only an
ultimate low value may be put on O, and exhaust gas temperature in percentage volume
and temperature respectively. In the case of CO, only an ultimate high value may be entered
in percentage volume. For CO and NO an ultimate high in ppm may be entered. These
values are entered when commissioning of the EGA system has been completed throughout
the load index of the burner to avoid the burner locking out when commissioning.

20 BRAA /& — b € AR A 20 b IREBGRE . ERXFIBT, ST BRSO — M Ak
B, PR RRE ORI E . A R BB LT, fm (8 AT AR B 23 g
No BT —EHMHM—EE, 7T AR = e X EEBAELE R T R SR A e o
e ORI, ART LR i AR SR UE

Combustion Limits Control Functions %% [RAE 21 2 B
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Using Option 12 on the MM module it is possible to have two distinct control functions on
how the system will react when the limits of combustion are exceeded.

R R BEIRAE R, RS f R kT 12 R] LAXE R Gt SN S B LA P AR 58 AN [ (R
ThRg.

Control Function 1 #%#|3h#E 1

Once the combustion limits are exceeded the trim function is disabled automatically and the
system runs on the fuel-air ratio positions that the MM module was commissioned on. An
error will also appear on the MM module, and until the error is reset on the MM, the trim
function will remain disabled, even if the combustion limits are no longer exceeded.
L m RS, R ThRER B, RGeS A BIsAT, %A B R i i
Bt B . R hs e LA RN, 7R B P B R AT, A D Bk DR R AR AR
A&, RIAEAS i A IR AR

Control Function 2 ##|3h#E 2

Once the combustion limits are exceeded the MM module will lockout the burner. The MM
module will also display an error message, and until the lockout is reset on the MM module,
the system will remain in a lockout condition.

LA R RS, SRRSO BUE AR R . RINHERIBR I BoR iR e, BRI IREE
B, W R RFBIERE.

The following figures give a graphical presentation of how the standard limits of combustion
works.

TEA BRI AR T IRBEAR R 1 A
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451 0O, Combustion Limits &SRR

=1
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\
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g
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0
0 25 50 75 100

Firing Rate (%)

=02 Commissioned =—=02 Offset 02 Lower

Figure 4.5.1.i O, Limits Example
AIAB.Li s TRIE 7P

Figure 4.5.1.i shows an example of the O, limits. If the offset limit was set to 2%, than the
burner would alarm (depending on the terminal 79 operation) when the actual O, value
dropped below 2% offset from the commissioned value. If the absolute lower limit was set to
3%, the burner would alarm when the actual O, value dropped below 3%.

K 4.5.10 SR 7R UREZRS . WERAMEIREBON 2%, HSbrd BN E R EKT 2%
AMEERT, PRIGEZE R B (R T2 79 WHRAE) o WRAX TRRE RN 3%, %45kbr
SAUEFEEART 3%, Mibeasi ik iRk
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452 NO Combustion Limits —&ALEBREEMRAE

70

60

\___

0 25 50 75 100
Firing Rate (%)

N0 Commissioned =—=NO Offset NO Higher

Figure 4.5.2.i NO Limits Example
K452 —H L IRIE TP

Figure 4.5.2.i shows an example of the NO limits. If the offset limit was set to 20ppm, than
the burner would alarm (depending on the terminal 79 operation) when the actual NO value
rose above 20ppm offset from the commissioned value. If the absolute higher limit was set to
40ppm, the burner would alarm when the actual NO value rose above 40ppm.

K 4.5.2. SR 7 R MR RERS . WERAMERE BN 20ppm, 25EFr— AU REMNRIRE
THRKT 20ppm AMEHERS, JABEER AV ER (T2 79 M3RfE) RN FIRE
By 40ppm, PR — A RUETH R KT 40ppm I, BAGEAS R A I R .
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453 CO Combustion Limits —&ALBRBREEMRAE
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Figure 4.5.3.i CO Limit
4530 —H ILHIRIE TP

Figure 4.5.3.i shows an example of the CO limits. If the offset limit was set to 20ppm, than
the burner would alarm (depending on the terminal 79 operation) when the actual CO value
rose above 20ppm offset from the commissioned value. If the absolute higher limit was set to
20ppm, the burner would alarm when the actual CO value rose above 20ppm.

K 4.5.3. S 7 R AR ETRS] . WUERAMEIRE BN 20ppm, 4 SEFR—EABRE M I E
THRKT 20ppm AME{ER, #Rbeas i A th Bl (T 2&0m 79 M3fE) o WR4ext EIRME
BN 20ppm,  sEbr— AL T2 KT 20ppm I, BAGEAS I A AR

Page 118 Mk8 EGA Evo Set-Up Guide 20.03.2017



4 EGA Operation

454 Temperature Limits {5 FR{E
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Figure 4.5.4.i Temperature Limits Example

& 4.5.4.i Jg JEIR1E P

Figure 4.5.4.i shows an example of the exhaust temperature limits. If the offset limit was set
to 100°F, than the burner would alarm (depending on the terminal 79 operation) when the
actual exhaust temperature value rose above 100 °F offset from the commissioned value.

Kl 4.5.4.0 B TIRERERG. RAMEEBN 100 FRE, 5ebrHEREE M RRE T
FRT 100 2 IREERT, BRGEZIE A B (BT 20w 79 IER1E)

If the absolute higher limit was set to 500 °F, the burner would alarm when the actual
exhaust temperature value rose above 500 °F.

R 4%t ERRME Y 500 HRIREE, HSEhribUREET =R T 500 H RS, RKE &R &
T
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5.1 Servicing 4§

The EGA is a sensitive instrument used to analyse the exhaust gases in the flue, so it needs
to be serviced regularly to ensure accurate readings are taken for the trim function to
maintain safe operation.

R AR — R AR RIS, T B IE T iR <, BRI TR 2 44, i Orodad i
D) RESRAFAENR ) O RIE 2 4817 .

Due to the technology used within the Autoflame E.G.A, to ensure accurate and reliable
operation the EGA requires annual servicing. Servicing the EGA and sampling probe is a
crucial to maintaining the correct operation of the EGA must be done regularly. For firing on
natural gas, the EGA must be sent back every 12 to 18 months depending on the boiler
room conditions. For firing on oil, this would be shortened to 6 to 12 months.

T Autoflame /A TR, B i ORER . FTEERIEA T, REFEN RS
IIATACEEAT AR . YEdP R T AORER R R S R i A IEfIs AT B R L, Rt ZiE
JIREAT o AEF AR UGS , AR R A D O3S, BTG AUERS 12 £ 18 PMHIRIEA
A HEAT YD, FIRRIRIRRY , BERR 6 2 12 D H RORIEHES

Failure to send back the EGA when it is due for a service will cause the operation and life of
the EGA to deteriorate. The cells will need to be replaced as they are calibrated instruments
which lose accuracy over time and use. The probe is constantly sampling the gases and can
become easily clogged with debris and dirt picked up from the burner, without a service this
can result in incorrect readings which affect the reliability of the EGA. Further issues such as
pump problems, chiller faults and inaccurate trim operation will occur.

BRI M AXAE 75 EELES I QR IR IS AE 4R 23 R0 2 R M A BB AT A g i o TR 2 7E 1 34
JEREEBEAG, DB W . SOV AT KA LA, IRE B AR R A
HIHERRDRI A I 2, AN SRS RIS Y i o S BOECANER, s BRI A Al Se k. 534k
WA e FECE MR 72 A S i AN HE B I T 44

5.1.1 Sampling Probe Maintenance Rk HIZEP"

On gas only applications it is unlikely that there should be continual maintenance required on
the stack mounted probe. It is advised that the probe is checked annually on the gas firing
applications in order to ensure that the probe is free of any blockages. On heavy or solid fuel
applications, deposits may build up in the outlet part of the tube, causing EGA faults..

FEAE BRSNS, HERE B 223 RS AN AT BEIEZE AT EAT 4B, A T SRR AR
A, BRI HEZE . T H BB B E AR, B TE DAL T RE AR RUTIEY), SEUERA
SRR AL I R

The deposits can be cleared by running a long drill (7mm/0.275”) up into the outlet tube by
hand. Twist and withdraw the drill often so as to pull out the deposits, otherwise the deposits
will be pushed further into the probe assembly.

BRI L (Tmm/0.275 S~ 4l N H FVE AT LIRS UOTEY, B Bl Sk s sl B Sk mT A
BT L 5 MIGTHE YDA 2 9 IR HE AN IR K S o



Outlet Tube

C irill

Mounting Bush

Figure 5.1.1.i Diagram to Show Method of Cleaning a Blocked Outlet Tube
AI5.1. 1.0 JEE i L E o B A



51.2

Servicing EGA Sampling Probe BT SCRRER L B 2847

If the filter assembly in the EGA sampling probe is blocked then it is necessary to
disassemble the probe and fit a new pre-formed fine filter and coarse filter. To check if the
probe is blocked connect the probe to the EGA and allow the EGA to sample. If the pump
pressure or flow rate drops below 550 ml/min respectively then the filtering material should
be replaced.

RS I DCR IR SR I g o5 SR I 2, Db 5 S R Sk I 22 2 — M FE 4 D 2% A
FHRLJESS . BB MIHE, FHIRLERZR G RSOOSR . REE
71 B B AR 42 550 miI/or e, DN % SE e g R .

1.

10.

11.

12.

To disassemble the probe, unscrew the casing from the base of the probe. See
diagram in section 1.5.1. The whole of the internal assembly can now be withdrawn
from the sample connection end.

PREVRSK I SE i FHCRR R iRz, W 1.5.1 TR R AR5 W] DLARE A He i
T EEA R ST

Remove the sampling tube and thermocouple from the EGA and unscrew the end
cap.
MRS A BN RAEE MRS, 47 T i o L AR L2

Retract the filter and thermocouple from inside the probe at the same angle.
R [R) 7 B RS P9 F0RE 3 0 s A FL A

Replace the filter on the end of the thermocouple; the thermocouple can also be
replaced.

B 80 A LA i 0 )3 90 e AT K LA

Loose the 2mm set screw located above the cap extract the thermocouple.
171 o ag LA 2mm [ @R 22, AR .

Replace the thermocouple and retighten the set screw.

S A AR I 7 K [ e MR 2L

Remove all traces of the filtering materials from the stainless steel filter.

MANGEAN I JE 25 7 B i A i A

Check that the stainless steel filter and inner sample tube are clear inside.
oA AN AN I Ui A A0 Y R N e 15

Very carefully push the delicate pre-formed filter onto the stainless steel filter.
2 TR D8 AR AN JE SR A -

Slide the inner assembly back into the stainless steel outer casing.

W W ER S BHEAANE NI E A 6

Pack the void between the fine filter and the outer casing with coarse filtering
material.

PR SE AR ARE 405 P4 A1 5 b7 2 R RS2 R4 o

Use a small rod to pack the material down a little at a time.



RERN T LA I AU R v 2

13. Reassemble by sliding the assembly into the casing and screw together.
K R BUR BN B AN BRI T R IR

After reassembly connect the probe to the EGA and check the pump pressure and flow.

HOR AR, ROCKIERE R IR AR R AR



5.2 Shipping 2%

The EGA is a scientific instrument with delicate components. Whenever the EGA is shipped
it is essential that the EGA is returned using its original packaging. .
BRI BT AR — P C & K 5 AT (R A, DRI 38 i R S s 25U S

Ensure that couriers treat the package appropriately and labelled as containing a delicate
scientific instrument. If the EGA is damaged in transit, repair costs will be incurred.

DR PR A LW AL PSS, PEALE BRI EARSS, JERRRTE RIS . R X
FEIBHI AR, ML AT 4EiE 2%

Please contact Autoflame or your local Tech Centre to obtain new Autoflame EGA
packaging.
B AR Autoflame B HIEOR ORI S T A I B e



5.3 Fault Codes #[&ftig

There are two types of faults on the EGA, errors and warnings. Errors stop the EGA from
sampling, and Warnings do not stop the EGA from sampling. If the EGA is connected to an
MM, option 13 will set where the MM turns the burner off or continues running when an EGA
fault occurs.

A BT A B PRI b, BRI . IR ORI R T DR LR, (E
TR SAF LKA . WER AT OCESE T il tese, Wl ORI 13 BE %
LRI PR S I AL B R R A I B I 2 i BB 15 4k 84T

Please refer to the MM Installation and Commission Guides for EGA fault codes displayed
on the MM.

R E BRI R, 152 B 2 A 5/ -

Note: The EGA will display the fault message relevant to the component, e.g. if the fault
code 0 will display as ‘CO Cell Invalid’ on the EGA fault screen, for a CO cell fault.

T BRI BoR 5 EAM IR S, Bl W BSEEARRS 0 78 )R H A b
W R‘CO Cell Invalid —%8 AL BRI A TR, W R IR —F AR BN 25 H B

Fault Message Type
R HE KRR
0 Cell Invalid B 25 TLRL Error #i%
e The displayed cell is either not detected or the incorrect type has been fitted on start-up
(02, NO, CO, CO,, NO,, SOy).
TRV SR AR B B B 238 T RTRE KRS (O, NO, CO, CO,, NO,,
SOy .
e Check the cell has been installed correctly.
For R g S 5 IR

1 Cell Data Loaded JIi#/E N #% 2045 Warning % %
e A new displayed cell has been detected and calibration data has been reloaded.

G 1) 3275 BRI R L 8 - R N A S
e This is the correct response to a new cell being fitted.

BB N A X T IR R SR

2 Blocked Input i \ FH %€ Error £ 1%
e Input pressure below optioned fault threshold.
i N s 37N 10 T D e A
e Check Commission Mode setting 47.
fam R A E 47 .
o Check the air inlet filter, and the external particulate filter, if fitted.
Fr U g A AN BRI e A ()

3 Blocked Output % i BH %€ Error 5i%
o Barometric pressure is above optioned fault threshold.

KA KT8 € 1) ot R B
e Check Commission setting 48.

Fa i R U L 48,

5 Ambient Temperature Low 315 i A% Warning 4
e Ambient temperature is below 3°C (37.4°F)
IR EALT 3 E(37.4 £ IRE).




6 Ambient Temperature High 556 & Warning &
e Ambient temperature is above 42°C (107.6 £ [CJ)
I T 42 FE (107.6 4R IE).

7 Chiller Frozen ¥4 #1285 % 4+ Error £5i%

e Chiller temperature is below 0°C
A ASREZRTEE.,

e  Chiller will then shut down to warm up, if the temperature goes above this low limit of
0°C, the fault will automatically clear and the EGA will resume normal operation.

R AERAZHUINA, W B e B ARBRAE I, MR B ahHERR, o M fORs S 1E
HLAES

8 Chiller Temperature High ¥ &1 2315 & Warning 4
e Chiller is not cooling
R ENZEAHNE -
10 Flow Out of Range it & H v Error or Warning
BREE S

o Sample flow rate is less than 500ml/min or more than 700ml/min
FEAS AR T 500ml/ 7y 8 el T 700ml/ 7yt

e For the main pump in a standard EGA, this fault is an error. For the self-calibration pump
in a self-calibration EGA, this is a Warning.
WibsdE R A e 7 B, Mz —fhif iR e B R R i Bz 1
EARER, WZ s 8 T — M.

11 Self-Cal Low Pressure & & 1% Warning 2%
e Self-calibration has failed due to low source gas pressure.

H AR HE T RE PR AU 77 H 30 e
e Check the indicated gas supply, this fault could mean there is no gas in the bottle.

R i € 1T, AR AR m] AR O TR

12 Self-Cal High Pressure H & /17 Warning % 4
e Self-calibration failed due to high source gas pressure.

H A HE D RE PR AU 7 e H 30 e
e Check the pressure regulator for the gas supply.

oA SR R R A

13 HSL Out of Range JII#CKAE LA Hi vu [H Warning % 4
¢ Heated Sample (HSL) temperature is out range.

INARCRAE L G
o Check the HSL supply fuse and check the connections

FSL TN FACR AT 28 HL YR DR 5 22 AT RE

Fault Message Type
s HE RE

14 Excess Calibration Drift £ #2455 K Error 4%
e Calibration drift is out of range.

R 22 8 L Y
e Check Commission Mode Settings 23 to 26.
o i U U L 23 1A 26.

15 Temperature Sensor i & % & 3% Error or Warning
R B
e The displayed temperature sensor is faulty.
7S TR A SRS HH B s
o Check the connections on the thermocouple and the pre-heated air sensor
A A LA A T U IR 2 TR %




16

Pressure Sensor [k J11& %% Error &i%
The displayed pressure sensor is faulty.
TR R A% I IR
Please contact Autoflame or local approved Autoflame tech centre.
THIE R Autoflame B Y HEZ S BT Autoflame AR HL .

17

Chemical Sensor k. 2# 4% % 2% Error £i%

The displayed chemical cell is faulty, check the connections.
BRI IR I . R AR

18

Optical Sensor Jt 4% &3 Error &i%
CO; cell is faulty, check the connections.
AR B I . AR R

19

Optical Bulb Y:224] Warning %%
CO, cell bulb current is below 50mA.
AN AR AT I HL R AR T 50mA.
Check the connections.
for A%

Fan Blocked XjL1#%%E Warning %
Ventilation fan frequency is below 40Hz.
il R AB AL T 40HZ,
Check the air inlet filter.
Rt L g s

21

EEPROM Write Failed EEPROM 5 A\ 2k Error £5i%

EEPROM data could not be written after multiple attempts.
EEPROM HEfE 2 XX E LIEE AN

22

EEPROM Read Failed EEPROM i3z HY 2% % Error £%i%

EEPROME data could not be read after multiple attempts.
EEPROM Hdfi /£ 2 X S il)m ik i i

23 Clock Not Set K& A 15 & Warning 2%
e Clock not set.
I Bl R E
e Check the battery on the main PCB.
K £ PCB AR - f it
24 Service Interval iz 5[] g i [7] Error or Warning
HREE S
e Service interval has expired.
i 55 1] B ef ] 2 33 o
e Check Commission Mode setting 54 for service interval and 55 for service interval error
period.
Jik 55 11 BE IS (]G A A AR s B 54, IR S5 R RGN TA) A R 16 A A AR i B 55,
25 Calibration Result Invalid £ #E45 BT Warning %

A cell calibration is rejected.

SN B HEA TR 4

Check gas bottles are in correct port.
R U S AR IE R R REE O

26

Software Error #f4E% Warning 4

Please contact Autoflame or local approved Autoflame tech centre.
KR Autoflame B4R AL Autoflame FARHH 0 o

27

Software Error #4415 Error 5i%
Check the software versions installed in the EGA are compatible.




R 2R AE RSO M A AT RUA 2 5 5 2
o Please contact Autoflame or local approved Autoflame tech centre.
H LR Autoflame B Y I 2 4% BT Autoflame $ AR 100

28 Software Error #FH 1% Error #i%
e Software is corrupt, re-install EB software.

AR, 18 EHT e EB AT,
o Please contact Autoflame or local approved Autoflame tech centre.

THE R Autoflame B4 HEZ R AT Autoflame AR HL .

29 Software Error & {4 1% Warning % &

o Please contact Autoflame or local approved Autoflame tech centre.
H LR Autoflame B Y I 2 4% BT Autoflame F7 AR 100

30 Display Communications &7~ {5 Error i%
e Check connections between display PCB and main PCB.

s i n PCB AR A PCB AR [ fiE s .
o Please contact Autoflame or local approved Autoflame tech centre.

H LR Autoflame B4 242 L) Autoflame F AR 10

31 Display Log Write Fail &7~ H &5 N\ KK Error £i%
e Unable to write CEMS data to the SD card, check the SD card.
TeiE1) SD 1R 5 N\ CEMS ¥idfls . ¥ SD 1t k.

5.3.1 General Troubleshooting —f%#EEHER

e Ambient Temperature — This must be between 5 — 40°C (40 — 140°F). The
temperature is measured by a sensor on the electronics PCB and is cross referenced
with the sensor on the side of the CO, cell.

NI B - IR BRI A JAE 5-40 4% K5 (40-140 fE R ) 2 F]. 83t PCB iR b f& sl
I AT LR U R RN 2% b A SRR AT I

e Chiller — This will be Ready or Not Ready. There is a temperature sensor on the

chiller unit and this chiller must get down to a set temperature before the pump will
start to draw a sample from the stack. If the chiller is not decreasing its temperature
then check the operation of the fan. If the ambient air in the boiler house is high, it
may be necessary to draw cooler air into the EGA In warm environments, an air
conditioned enclosure should be used; in cold environments a heated enclosure
should be used.
RG-SR . WA ERCR T — MR RS, W EIEERIT I
HEAE PSR T L AAL T BRI VR N . AR A A R FRR E SR, e
K WML 5 IEH AT . W Rl b5 N I Bl s, b 40K ¥ 2 IR NS0
P e ERCAIAEE T ] AT A1, FESEARIAEE T ] DA A O 2

o If the EGA is mounted in an excessively dusty environment a build-up of particles on
the terminals can cause arcing. If the particles are corrosive then any attack to the
conformal coating on the printed circuit boards can cause tracks to arc and
component failure. Any sign of this activity and the unit should be returned to the
supplier.

IR BRI RAE R AR 2 AT, A AR R B ok vl G S BRI 28 . 4
RAORLA e, 2 kBRI AR, S B DR IO ARt . BB DL
2K e £ 3 (el R 7




e If you get a continuous O, reading of 20%, this tells you that the Mk8 EGA is
sampling fresh air. To troubleshoot this:

o WNFFLIRIT 20% M A AL, XK Mk8 BT UEREF S, WIEL LR T
VAR R

a. Check all piping is airtight
Krd A g TE R R .

b. Check sample tube is not blocked
R d R R I 2E .

c. Check that there are no leaks on the flue
KA JHTE 2 5 A TR

d. Check the pinch valve tubing for leaks
o A WA TE T A R

5.3.2 Faults on MM 2Bk i &

In the event of an EGA failure, an error will appear on the EGA screen of the MM The MM
will show ‘See EGA for fault description.” All other screens on the MM are still viewable whilst
there is an EGA error. The switched neutral alarm output Terminal 79 can be set to become
active or remain inactive in the event of an EGA error (see Option 12). The setting of Option
12 will determine how the burner will operate, i.e. continue to run based on the original
commissioned values (trim and limits testing disabled) or lockout the burner until the EGA
error is reset and becomes fully operational once again.

AT O BURR AT , i B b (R b B B o R BRI L, BRI b o
“BE RN AGREETI . R O I S AT AT LA P AR AR bR R, R
AT DA PR Bt 20 79 Bn SERFRARTE S (AL 12) o BT 12 A9 3B K ok B
REATIEAT, B ARERIE TR E GRS FRAENRZERD GhaLig T el e ieds, HE
RS A AR R B I F O IR A

It is possible to remove and re-install the EGA at a later date without the burner needing to
be re-commissioning if using the trim function with an MM module. After removing the EGA
set Option 12 on the MM module to 0. Once the EGA module is ready to be re-installed reset
Option 12 back to the required setting, provided the combustion has not been changed
either through commissioning mode or single point change the MM module will load up as
normal and will not be required to be re-commissioned.

AR AT D RERS, AT DU BB M DORAE G I E S, T AN e X A e a2t AT 55 1
e BUR BRI UG RIS ERIEDT 12 WO 0. R M AR £ 47 SR, 1
kel 12 FFr el DARTRIEUE, (H %A R MABERBE 1 1B U a i AR A T 50 8E e 428 1 A5
Bl 1B gk im o 7 BRI R

When an error code appears on an MM module it is required that the error is reset on the
MM module as well as the EGA If the error is not reset on the MM the EGA and MM will not
communicate with each other. This will mean the EGA will display “No Fuel Selected” when
in run with MM mode until the error is reset.

PEH R IR RACAD I, 7 E AR BRI A A A LB B AR, AR ICIE e P R
EEEMR, BRI R B ok BAHIEE . s H I G AT, B
PR B RIEFIRRY, BEMHIRPEE.

When first going into commissioning mode, the MM invokes an EGA calibration. If an error
occurs at this stage it will be necessary to investigate and resolve the error before restarting
the commissioning procedure.



BN B, 2 HIRREE R BT R e . AR R AR AR, T AR B R
U ARG AR DR A IR

The table below shows the EGA errors on the MM. Option 13 sets the way the MM responds
to an EGA error.

PREIR VAR BRI R R, BCEEIT 13 )5, SRR B R R A
G

EGA Description

Error Vi BH

BAR 4

A B R

1 EGA Internal Error J&S 2 B A% Py 0 5 %
e Check EGA for fault.

o FuE R MR,

2 No Communications FCilE

Check parameter 10 is set to correct EGA version.

Kt 28 10 2 75 BN IER I R M ASOhCAs

o Check EGA operating mode is selected as ‘EGA with MM.’

R RS TS AT AR U 75 O BT i ) B S A
Check wiring between EGA and MM (terminals 25 and 26 on MM).
R 2 A T ORI R AR 2 ) ()34 (Pl bk %o 25 1 26) .

3 O, Upper Limit %< _EFR{E
o Current O, value is above upper offset limit of commissioned value.*
o CUFTEAMEXR T IHMER FIRAMEE . *

Check exhaust gas readings and option 19.
R A R AR BORE T 19,

Nie o

O, Absolute Limit 4 48} fR1E
Current O, value is below absolute limit.*

HATAEAD TR IR E.

e Check exhaust gas readings and option 25.

o R AIECRIEIN 25,

5 O, Lower Limit &< T [R1E

e Current O, value is below lower offset limit of commissioned value.*
o CYRTEAUE/DN T REE R T RAMEE . *

Check exhaust gas readings and option 22.
o B PR A I 22

(o2}

CO, Upper Limit —%fLhk_E R
Current CO; value is above upper offset limit of commissioned value.*
T A BRAE R TR i EPRAMEE . *
Check exhaust gas readings and option 20.
oA PR O HORIIE T 20,

~N|le o

CO, Absolute Limit — 4 B4 5ot FRAE
Current CO,, value is above absolute limit.*
AT A ABRAE K T 20 FRAE
Check exhaust gas readings and option 26.
o A PR BRI T 26

®o|e e

CO, Lower Limit — 4 4bi% T~ FRAE
Current CO, value is below lower offset limit of commissioned value.*




4 HT A BN T A R N IR
Check exhaust gas readings and option 23.
oA PR MO T 23

e o O|e o

CO Upper Limit —%Lhx - FRAE
Current CO value is above upper offset limit of commissioned value.*
YT — AR R TR A 1) B PRAMEE .
Check exhaust gas readings and option 21.
R A R AR BONIE T 21,

10

CO Absolute Limit — 44k 5 £ 5 FRE
Current CO value is above absolute limit.*
HHT— AR R T X PRAE . *
Check exhaust gas readings and option 27.
R A PR R BRI I 27

NO Upper Limit — 4tk %( - FR1E
Current NO value is above upper offset limit of commissioned value.*
AT — AL EUE R TR A B ERRAMEE .
Check exhaust gas readings and parameter 94.
R A R AR BRI T 94.

Exhaust Temperature Upper Limit #3502 _ERR1E
Current exhaust temperature is above upper offset limit of commissioned value.*
AR R T R B PR AME . *
Check exhaust gas readings and parameter 96.
H 2 PR HORA 10T 96

Exhaust Temperature Absolute Limit $F< 75 & 246 FRAE
Current exhaust temperature is above absolute limit.*
G HTHRR R T A0 PR .
Check exhaust gas readings and parameter 97.
R A R AR BRI 0 97 .

*When option 12 is set to 3 for trim and combustion limits, the combustion limits are
evaluated once per trim cycle. A combustion limit error will occur if the current exhaust value
has crossed the combustion limit for the number of trim cycles set in parameter 17 (the

default value is 3 cycles).

* ARG IRAE AT 12 B0y 3 I, WUAEREAS IS IR A PR AEA B — k. i1y
FIMIESH 17 (BOMER 3 NMAD T aBlE, Wik Ve %8 SRR b iRE, NI

e FRABRE Y BILA 1%




