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This manual and all the information contained herein is copyright of Autoflame Engineering Ltd. It may not be
copied in the whole or part without the consent of the Managing Director.
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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.
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Important Notes EEIRR

A knowledge of combustion related procedures and commissioning is essential before embarking work on
any of the M.M./JE.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.
NT ZAAA M B HIVEGA R4, EHIBPUEGA REIHHREN RUUEA 5 BB G R R A i
R FRAVZSRATHZ S scgiz i, B E 0 E Autoflame 75 2@ W7 R TEH 13 HAR R IR Jiil 2
FHH.

Short Form - General Terms and Conditions —f#k£kak

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.
FEFTA R A B FATR L 2k 2 00 2% 7 AT S IR IE IR A m] Rl 2k o

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.
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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.
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Autoflame’s warranty from point of sale {#{& %K

e Two years on all electronic systems and components.
BB FRFEFEMLITREERRE,
e One year on all mechanical systems, components and sensors.
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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.

Autoflame’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.
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1 | Installation and Wiring / %2 4245

1 INSTALLATION AND WIRING
REMIEL

1.1 Mk8 EGA
MKS8 1S 5 {8

Inlet Temperalure
pelia Tem

perature

Efficiency

MK8 MRS 73 HriX EVO 23535 7 1| Page



1 | Installation and Wiring / %2 4245

1.1.1 Inside View
AME

MK.8 E.G.A.

EXHAUST G @
ANALYSER| ' S0t

SAMPLE PUMP 24V

DRAIN SOLENOID 24V
VENTILATION FAN 24V

UNAUTHORISED PERSONNEL

IF SENSOR BOARD IS REMOVED BY
WARRANTY IS VOID

Figure 1.1.1.i Inside view of the EGA /T4 B 1 18]

1. Dry filter T-iE s

2. Chiller block Skl

3. Pinch valve e 1]

4. Drain solenoid HE7K FL T 1]

5. NO:2 cell (optional) NO2 f&/&es (n]ik)
6. SO:cell (optional) SOt/ (A]ik)
7. NOcell NO f&/# 4%

8. Ozcell Oz f& /845

9. COcell CO fLlk s

10. CO2 cell CO2 fE &A%

11. Battery gt (SR

12. Pump IR

13. Fan A

Mk8 JH S 7 Hr i EVO %% diETe 2| Page



1 | Installation and Wiring / %2 4245

1.2 Fixing Holes and Dimensions

EEfL AR
335.0mm
[13.07"]
TOP
O |
© 0 oQo N
g5
355.0mm
[13.84"]
FRONT
£ £
ES
R,
o a o Y
\
£
58
QN ET
0 'E\ %
\
— [ e Y e Y cn Y v ¥ e Y e l
Scoc Jcococ o | |
seSeaeSesesesg | /8
185.7mm |
I [7.24"] I
BOTTOM
O 1
O (SN I
e (e |l
VaV S
—) W& |
O —
° O —— I

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

BB 10 ERERZERSEL: ANEY 10 ERZEFITH, THRMBES 20 EXZER

Drawing No. 7976 K 4t4i5: 7976
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1 | Installation and Wiring / %2 4245

1.3 Technical Specifications

BARME
Electrical Supply 230/110V (minimum 100V, maximum 240V)
ZER 50/60 Hz
Power Rating 160W
PIES (N
Max Power Consumption 225W
PS5
Fuse Rating 4A
PRl 22 %55€ {8
Environmental Rating IP20, NEMA 1
2N Sl
Internal Temperature 5—40°C (40 — 104°F)
P it B
K Type Thermocouple 0—400°C (32 — 752°F)
[(@EEATER
Sampling Tubing Environment Maximum 60°C (140°F)
Temperature K 60°C (140°F)
KA A
Pump Flow 600ml/min
Heating Sampling Line Requires separate power supply.
INFCRAE L ST LR

Power consumption will depend on application and length.
D2 FE IR T L ] 37 P MR 252 )

Fuse rating on EGA for HSL is 20A.

FIT IR R 2 (0 BT ORI 22 855 (i 2 20A

MK8 MRS 73 HriX EVO 23535 7 4 | Page



1 | Installation and Wiring / %2 4245

14

Standards

i

The Mk8 EGA EVO conforms to the following legislations, standards and technical specifications:
Mk8 EGA EVO £ & LA MERL . ARAEMBARHM -

Low Voltage Directive: 2014/35/EU

fiRHL 54 2014/35/EU

EMC Directive: 2014/30/EU

EMC Hifii 37464 2014/30/EU

Safety requirements for electrical equipment for measurement standard: BS EN 61010-1:2010
BB [ 2 BRI E AR BS EN 61010-1:2010

Industrial, scientific and medical equipment standard: BS EN 55011:2016+A1:2017

Tolky BHEFIEEST e briE: BS EN 55011:2016+A1:2017

Electromagnetic compatibility (EMC) standards: BS EN 61000-4-2:2009, BS EN 61000-4-3:2006
+A1:2008 +A2:2010, BS EN 61000-4-4:2012, BS EN 61000-4-5:2014, BS EN 61000-4-6:2014, BS
EN 61000-4-8:2010, BS EN 61000-3-2:2014, BS EN 61000-3-3:2013

HEIFEZ (EMC) fpifE: BS EN 61000-4-2:2009, BS EN 61000-4-3:2006 +A1:2008 +A2:2010, BS
EN 61000-4-4:2012, BS EN 61000-4-5:2014, BS EN 61000-4-6:2014, BS EN 61000-4-8:2010, BS
EN 61000-3-2:2014, BS EN 61000-3-3:2013

Canadian Standard for Temperature-Indicating and —Regulating Equipment: CSA C22.2
INEEGR L F s A et bnifE: CSA C22.2

US Standard for Limit Controls: UL 353

5 [H PRAE 1 brifE: UL 353

US Combustion Safeguards and Flame Sensing Systems: FM 7610 1997

F ERBEORA A K JE RN, R 48 FM 7610 1997

US Low Water Level Limit Controls for Boilers: FM 7710 2003

5% B IRK L PRI #Z ] . FM 7710 2003

The Mk8 EGA EVO is Manufactured and calibrated in compliance with the requirements of ISO 9001:2015
Quality Management System.
Mk8 EGA EVO ffill it R HERF A 1S09001:2015 Joii £ Ak [ 2R

MK8 MRS 73 HriX EVO 23535 7 5| Page



1 | Installation and Wiring / %2 FiB: 45

1.5 Flying Lead Wiring
EEHRE

1.5.1 EGA Connections
WS P R{EOEE

1. Pre-heated air sensor connection il #4335 {4 Jf 3% 1% 2
2. Exhaust temperature thermocouple connection HE i A f {8 1% b2
3. Sampling line connection REEF £ 3%

4. Mains flying leading connection Fi 52k % 4%
Data flying leading connection %34k 3% %
6. Auxiliary flying lead connection i B 28 =52

o

Mk8 L BT EVO 223157 6 | Page



1 | Installation and Wiring / %2 4245

1.5.2 Flying Leads
e

= -

Mains Flying Lead HLyE#E4R Pin £%5 Description {8
, - Live K%k

Live for HSL* J#ACRRELE k2%
Earth for HSL J#CRAE L H 28
Neutral for HSL JN#CRFELL T2
Neutral 4k

6 Earth #hzk
*Note: If a Heated Sample Line (HSL) is fitted, then a

separate power supply is required.
T W RFINBCREEL, W AT

ga b wDNBE

K. 1.5.2.i HUR(EEETLECED
Data Flying Lead #E#:4k Pin 45 Description #i8

1 4-20mA I8 1 Hid ()
2 4-20mA I8 2 il (4
3 4-20mA #IE 3 Fr (+)
4 4-20mA J#IE 4 Fr (+
5 4-20mA J#IE 5 Fr (+)
6 4-20mA J#IE 6 i (+)
7 4-20mA AL (5
8 BREL L kPRSI ()
9 PREL 2 P ()
10 PREL 3 PRI ()
11 PREL 4 P ()
12 BREHER A Sty (5
13 MM #EHI S E (-
14 MM #EH S (4
15 DTl #f A& 5+ D iEE (-
Figure 1.5.2.ii Data 16 DTI ¥t 0i@EfE (+)
(Insert Pin Mating View) 17 4-20mA PAEHR RN 2~ Fodi (-
1.5.2.ii HiE ek 18 4-20mA BREHR BRI (+)
19 KAEFH
W ERNUENT, RBNE RN AUE R BIE 12 Bk
3% R ON o> i
Auxiliary Flying Lead %8 B84k Pin 415 Description #i 8
1 ANERHEK (OV) *
2 KAEFH
3 KAEFH
4 KAEFH
5 AMERHEK (24V)
6 KAEFH

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

R WUORZAE 7 ANERRIE eSS, AN HESOT 5 )
24V DC HLJER B 15X .

K 1.5.2.0i #Lh %L (HEHVLEDA)

Mk8 JH S 7 Hr i EVO %% diETe 7| Page



1 | Installation and Wiring / %2 4245

1.6 Installing Sampling Probe and EGA
REREREFES 3 HTYL

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 required, please contact Autoflame.

RAEEGER DA T AT A T S, SREEDRRBC % 1 T ORI AR o SRR AT A R AR O b
KN TR, WHFARKE, R Autoflame.

Sampling Tube and Thermocouple Length

SRAE AN A A 2R KT

MM10033 3m (10ft)
MM10033/5 5m (16ft)
MM10033/10 10m (33ft)

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.

LI AT ACHT 0 200 AT R AT o A DTS 2 00 ) A A A BT A OR B ELSIRAS, B JS R < i
AR P — Bt Ta) CEUNS ), SRJ5 BT R R A BRI R 17K 73

1.6.1 Sampling Probe Dimensions

RAEFRER

Drawing No. 9058
E4G% 5 : 9058

Internal filter / P9 35t 8 2%

Set screw 2mm (5/64”) / [ 4222 2mm (5/64”)

Threaded probe socket 1.5” BSP/ NPT / #2404 L1 1.5” BSP/ NPT
Exhaust temperature thermocouple slot / {5 & 4 f {2225 L

Set screw 2mm (5/64”) [t 524522 2mm (5/64”)

Sampling line hole KAF£k 3 I

ok wnpE

Figure 1.6.1.i Sampling Probe Assembly
B 1.5.1.i RAFIRL M

Mk8 JH S 7 Hr i EVO %% diETe 8 | Page




1 | Installation and Wiring / %2 4245

LINN ONITIdWVS

9 | Page

Drawing No. 7978

KI4%4 %5 No. 7978

wwge

Vo3 ol J0opuUovaLs 0 so panddn
(ONIENL JILSY1d) (PopU3s 0 S0 Ralicdns)
: (LINIOS 'd'S'E ST LINS 0L
SIYLINOT = HLONIT XYW S s s O -
NOILJ3NNOD 34Nl “ =
ONITdWYS 3191X3 74 S
—
C ) O
—
NICER ONIXI4 M3NIS ENYD wWup
31dNOJ0OWSIHL

[ 1.6. 1.0 RAFEHLN

NOILYIITddvY LINS 0L 37gv1iSNrdvy HLION3T

[U2'ET]

WuyEE

Mk8 i EVO %3457



1 | Installation and Wiring / %2 4245

1.6.2 Sampling Probe - Internal Layout
REER KAL)

i 1L

EETSYi e

§ |
“\?§h ioi % WA
INle7
BEEE I:\ o /:i
0
N
B BB A 03 OLL/

Figure 1.6.2.i Sampling Probe Internal Layout
K1 1.6.2.1 REFEIRL A il 55 1

Mk8 JH S 73 X EVO %445 F 10 | Page



1 | Installation and Wiring / %2 4245

1.6.3 Assembly of Dry Filter

TFiEaarYA %
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.

U ARSI R AR, AT BRSSP B TS A SR 4 2, i DR AR AR AT

L O

3 <

K K

I I

il

3

[r i
Fll::

g

ol S B TR
:"“H::

beo ]

[ |

el

C Nl i (EiIRAD
R IR

< i)

[

| IR

| Wil | . o

—— SRR E

EE;? it

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.

TERRHES AR A H S W AR b FLA% 2E . A AUIERERREAME D DV, B TE LN N sl R AR 35 2E

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.

ZIL PR T IR T UEAs, I THE TR NAR R AT BR A Bk . TIESE N e B I B et Lt A an e,
FEIL 7 i ZE A P A B el e RE, DUOMIZ L DEAS 42 € (IS P AT AL HE . TIB SR N AR A ORFF T, W2k
RLUE RS A LB BK By, 3 R B AT OFER & Autoflame SRS Hr .

Mk8 JH S 73 X EVO %445 F 11 | Page



1 | Installation and Wiring / %2 4245

1.6.4 Sampling Probe Installation

KRR RE

The sampling probe must be installed as per the below guide to prevent any blockages in the line and
incorrect operation.
RFER K AL ARYE AN HUE 2226,  DAB SRR LN i ZE BT IR IS AT .

1.

Install a 1.5” BSP socket on the flue where the sampling probe is to be positioned.
TEMRIE N 22285 —A 1.5” BSP i i RAEF R K & 7

a. If using the Autoflame draft control system, the sampling probe should be positioned after
the stack damper and air pressure sensor.

InfE ] Autoflame MEETS e F il B 48,  WRAF IR S WL AE [ 52 76 15 I S4BT 25U R i
Jio

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.
UNAE — AU 5L A — AN A, ISR IR Sk R AE S e U A B

c. If an economiser is fitted to the flue, the sampling probe should be positioned before the
economiser.
UNTERRTE A 22T Reds,  WISRAEIR S R AE ] 7€ 97 R de Al 2236 .

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.

FERFER AL A5 FEA AL UE h o IZRRREAS T A BACRE JE R A 2 BT ACHE T A 2 R BCRFE 2R
$hIE, FEPUEM ST B B T 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.
RFER K AR AZ AR AT AL L OO B, AR TR Sk ] g e Jo b 1) 7] 7 iR 22 7] AEAT 5 .
Notes 7%+

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

ol A R AR M SRR A A R AR

The thermocouple should be positioned away from high voltage cabling.

fol PR O 1 v T 2

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

DR A R AR A RAE A RISk M BT A T B SR G I B

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

KA B AUER B AL e R, ROV IR S BT R A B AN HE -

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

IR EARE WRFFR L BIECAI 2R P 2k, 1% 3 WAt .

Mk8 JH S 73 X EVO %445 F 12 | Page



1 | Installation and Wiring / %2 4245

FLUE

45 DEG. ANGLE

Figure 1.6.4.i EGA Probe 45° In Flue
K: 1.6.4.1 JE N A5 A HIM T IR,

Drawing No. 7978
El4ts . 7978

Mk8 JH S 7 Hr i EVO %% diETe
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Figure 1.6.4.ii Incorrect installation of
the sampling probe: a gully is formed in
the sampling line will cause blockage
K 1.6.4.0i AIEFRERFERCR 24 R

FELG MR il 2 513 2

Figure 1.6.4.iii Correct installation of the
sampling probe: the sample can flow
down the sampling line with no
restriction.

A 1.6.4l0il IEGIHIRFIRE T LR R
A LU TCIR BN R L
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1.6.5 EGA Installation

BS S RE

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

RAETGERIFIRYE 2 1.6.4 IR 2R NG, T DA% LU D BEE RN A

1. Push the sampling line into the inlet tube.

R SR 4 Skt 21 N 2 4

2. Plug the thermocouple connector into the socket and tighten the screw.

B AR E R AR AR BT R IR 2L

Notes 7+:

If the unit is started up for the first time, it may take some time for the chiller to cool down.
TR BV 1 4% I AT e 75— B [ A

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 1.8.3.

TR B EVEREFIAS E N, BRI Z = T 40°C (104°F)  HA B sy EERR T
AL E. WIEEIRE ST 40°C (104°F), MIFREZBARMERIE T, EIE 1.8.3 75,

For environments with high humidity, a chilled environmental enclosure is recommended to avoid
corrosion on the electronics board, see section 1.8.3.

FE RS T EATFE R B AR RS R T, DU s UE v, 55 1.8.3 77,

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 o AT A 22 B AE N e LA A, 15 38 S M0 A SO D 0 e R AT 5 e, i RAHRK
L R A A T T BN 2
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 1.8.4.

s S0 LA A RS 3 S DRFNR N, HESIEE/NT 40°C (104°F). MRS
TEIREET 40°C (104°F), MIFTEBEZETMT AL, BIE 1.8.4 7,

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.

PERFEEEE, HAEA IR AT BRI T e R W A A0 22 R AR T AR A AR Sk
MR B, XEEA B TR 2 M REK, 5T RE 2 b JE R 2

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.

ANAEHRK R I ORISR DR S AT AT Wi S Y s e . IR B AR AT 2 RS HE R
R R B R R N A

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.

TS BT A BV RT BE AR S IR 1) P o S B SRAN R P e, AT S 550 A ) i Uk P AT

B R E PR KRR XK BRI R R ER R, BRI E 43
A4 75 BN HEZK I T 115 B 8 R B

Do not mount the units where excessive vibration occurs.

DIJRe et T AR AT 1L PRSI (S L

The EGA should be positioned away from high voltage cabling.
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1.6.6

R AT AL e [ K

The EGA Oz, CO, NO, SOz 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 for gas firing from manufacturing date and 6-12 months for heavy oil
firing applications.

AT O2. CO. NO. SOz fil NO2 fLIEKERA 6 MNH MR, W Ty —A A5 Hr X
FEAEJG I AT 22250, FRATEE WU AN AR AR RS AT A, ARG 7E 22 25 1) P T S Jiaaes .
RO BT A b it — AL B TR 2% PEERS . MVIB00ANC) , ADAEIKES T 7E Autoflame )
HEAT 220, P TS R SRR AR 12 & 18 AN T — AL RS, 7618 R AERE 6
£ 12 MHEH K.

Cable Specification

R ALTE

Low Voltage 1i&/E

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:
TR BT U 2 A8 F I R FB 28 FH T 4-20mA BRRHR BN, 4-20mA JlHIE 1 £ 6 fnth, HZARF& T

vR[ER

16/0.2mm PVC insulated overall braid, screened, PVC sheathed.

16/0.2mm RS LI B G S5 il HL 56

» Sixteen wires per core
RS 16 222k

» Diameter of wires in each core 0.2mm
O 2R HA20.2mm.

» Rated at 440V AC rms at 1600Hz
1600Hz I #E A Xfi: 440V AC.

» DEF 61-12 current rating per core 2.5A
fts DEF 61-12 R AEE: 2.5A.

» Maximum operating temperature 70°C (158°F)
I KIGATIRE: 70°C (158°F)

» Nominal conductor area 0.5sq mm per core
FEOARR P AABIH A : 0.5mm?

» Nominal insulation radial thickness on core 0.45mm
RESIPR 482045 0] JE 5. 0.45mm

» Nominal conductor diameter per core 0.93mm
TSR PR FAESME: 0.93mm

» Nominal core resistance at 20°C. 40.1Q/1000m
20°C B Arfr 4k HifH: 40.10Q/1000m

» Nominal overall diameter per core 1.83mm
FESAFRAME: 1.83mm

» Fill factor of braid screen 0.7
Zwit RO 7S R H: 0.7

» Equivalent imperial conductor sizes 14/0.0076

LR KR <F: 14/0.0076

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:

Mk8 JH S 73 X EVO %445 F 16 | Page
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THARIE N 7 Sk FE A @M AN EE . G S UL N a5 R 4

16-2-2C 2 Core / 2 it:
16-2-3C 3 Core / 3 its
16-2-4C 4 Core / 4 its
16-2-6C 6 Core / 6 its
16-2-8C 8 Core / 8 its

(5 Core not readily available)
(AR 5 HSD)

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

TE: ] 4 RN QA BT, V8 P P LR

Data Cable 4 45
Data cable must be used for communication connections between MMs for sequencing applications as well
as between MMs to EGAs, MMs to a DTI and DTI to BMS systems.

K B AU T SR A B BERF I N s AR AR, PRk, Brr etk D SR FEE ARG L
(]R3 A -

Communication cable should not exceed 1km.
MGG KEASEE 1km.

Types of data cable that can be used:

T H RO B L2 251

1 Belden 9501 for 2-core shielded cable (1 twisted pair)
Beldon 9501 W& BRI FELE (1 X WL 2k)

2 Belden 9502 for 4-core shielded cable (2 twisted pairs)
Beldon 9502 DY BRI FESE (2 X WL 2k)

3 STC OS1P24

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

AT DUAR G EORIRAERE N o R SR Bt i 48 7T LA EL AN Autoflame 1118, 5K & Autoflame #5485 7l
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1.7 Wiring Schematics

BETEE

1.7.1 Connection between EGA and Mk8 MM
S S H{LFN M8 32§80 %=

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.

K VLN A A SR AR AR B B O B 2R T T A Sk o SR AL FRD 57 i 20 -5 8 B AR B P i L 2
&

-

External Drain (0V,
External Drain (+24)

YELLOW

GREEN 4—-20mA Output Channels
BLUE

VIOLET

BLACK 4-20mA Output Common
BLACK

RED ( )

. SCREEN
— @L
@ . RED DATA CABLE
CONTROL

FUSE

L

Drawing No. 7980
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1.7.2 Connection between EGA, MM and DTI
WS AL EHEIERMBIES WO EE

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.

He FL B A A% ) AR BRI KR A% 43 1 R S AT BRSO 2 B S M A i3k B o SROERI BRI 5 3%
A R BOR AR A S % 1 0 odis F S A

LIVE
NEUTRAL é
EARTH @
LIVE (for HSL)

// EARTH (for HSL)
NEUTRAL (for HSL)

BLACK

RED

BLACK

RED ( )

SCREEN

(: :) BLACK
@ RED
DATA CABLE

SCREEN —
S D

@ RED

@ BLACK
DATA CABLE
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1.7.3 Connection between EGA and DTI
WS ST B A REORERE

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.
Bt FL 0 AR B AR e 1 R S B O F IS FE B I Rk b 4R IR R BRIl N 5 O IR B A% d % 1 Y
Bl SR .

FAIZ AT EGA BR DTI Z IRl #

DATA CABLE

DATA CABLE TYPE: BELDON 9501

A
U DATA CABLE | ]

MK8 DTI

N O e POWER

NOTE:
()‘7 EARTHING SCREW ON CONNECTOR

ENL SAHE/ EGA FI DTI B HLL 404 i [ — A H .
MAINS SUPPLY B %42 %) DTI 1 EGA WA Zi 1% & 1D

Drawing No. 7979 %i'5: 7979
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1.8 Ancillary Parts
HBhER

1.8.1 Air Inlet Filter
HS TS

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.

BRI PEAS Bt F T ORGP W ARG S A AR AN A Ao, TR DA i A 8] R HERS A AR AN RIORE F] e 2 588 <7
PrAX BRI BE . 3O PR R BC A — T A A O XU BELE R AR AR AR T B 32
AU PERR AR R A DR, DB RS 2R N L DR AR PRI BN AT o B I R A I TR T B A B

S@A

Designed & Manufactyr
ed By AUTOFLAME

Figure 1.8.1.i Air Inlet Filter
A1 1.8. 1.0 HTL U

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.

R B TS R o AT A AT LR T D U B R M <, BB 2 T B ORI S A T . SR . FERRRR
TFARHT, ORI AT T 7568 SRAE R ok B8 e 38 3 224 11

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.

AR s L AUE WS, W IRBR S SV 78RBS . IR 58 4ol S BUB AU 3G 5 Bl R . ik O o2 U144
X STp RIS P B 1 oA B I R e X o

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.

HR T ORI, A SR M I R AR, SR T SR, RS20 A DA I 00 48R ek O
PR MRRGERT , AT DL b R BT S
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1.8.2 External Particulate Filter
NIRRT e 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.
HITORL B8 AR BT FH T 3 BB R TE R R K 20 A 22 RO BORE, - [RA i 22 B TR T RE S 40 R IR S i . Ah D
TR PR FT BARH L3 22 B 7K 73 BE NS HT A, IR i i de v e 4 7 HoK il FH TRt 2 K 2. HE
IR I A B TR K B L I 5] 25 TAE .

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. The external
particulate filter can be ordered with a new EGA or it can be ordered separately and fitted on site onto an
existing Mk8 EGA Evo.

HMBTCRLE DRSS B B WECAH I UE s, AT DA Y8 A TE A I 22 ok . JRAT T U A A I 8 P A ok I i
avo  AMERACRIIE JE AR T LUS AT H K M A A [FAT I, AT AT Y, I 2 B Mk8 EGA
EVO L.

Figure 1.8.2.i External Particulate Filter
/1 1.8.2.1 SR DA

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

T 2 SR o B R 55 S ORS S B R e 2R AR A T A

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 year 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.

A ERORE o 8 25 AR A AR e R v A PR Aok B R S R S e, R TS DR — AR BN 6 N B — ik, Bl
IEETF LR R gt B e . S I R RN T LA B A Ak 2 BT AT R A
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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 1.8.2.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.

REUEAA R SRR I AN L IR 2R R AT 2, it v DO I P 2 S5 M SRR . R R T UEE, v
JERTHEK. digasit—F MCE 95% 25 feKmidud ygds. dugasi% i 1.8.2.0 FrasJsy U €, LA frid g
I H AR TR, IS N TR S H A . X IE AR BT R AL, BIERE 2K 73 BE MR A
ASCRIT RS e M

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.

RN DE R PR AR TR IR AT 380y, 3 B 2> ELEGE R T N .

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.

A Bl FUARE 1 8 2 I FH 5 P R B e A3 BT s O T B 2 AR AR MURUARE R PR 858 DA G v B R A 85

1.8.3 Chilled Environmental Enclosure

RFRIFR R HE

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.

TR AT OCHE R AR HE U AL T AR BRI AR S A AR Fe A i R S HE R AR
HEEL, RS 20RO T AR IR A, 15 AT BEASE IR 3 A OIS S (R AT K . R
BT ACEERR 12 /NI B IR A% 5 S AN LE IR B AT REHE— 2K

In areas of harsh ambient conditions, or excessive heat, it is hecessary 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 58 26 A1 B AR5 N A e BEAE R S A SRR A TR A 1o SRR AT AT LR A AR HE N IR 7 BT A
R WAL AEHISNTEIE, BT CRT AR e e AT 264 R AT

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 hominally 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 A== —Fvd MBI T, BC# 7R M AR BEERATHETT,  H R 08 23 AR 74 20T A I B AR 4%
TRIFAETRIRIE T, CIBTIE S GE e P T ULRRIZ S B EPBGEE, WH BN 35° C (95° F), X
BERT LA AR S o BT ACE B AR IS AT 26 1F N I24T . Autoflame S&2E7= 7 —Fi F TRIR IR (M n#vE ,  aT BUH
TR IER BRI

If you require further information, please contact Autoflame Technical Support.
MERBELEE, HBKAR Autoflame HAR K.
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Figure 1.8.3.i Schematic of EGA Chilled Environmental Enclosure
K1 1.8.3.i B GH LI T
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Figure 1.8.3.ii EGA Chilled Environmental Enclosure
K] 1.8.3.ii TSI T
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1.8.4 Pre-Heated Air Sensor
AT S AR

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.

TR AR IR T LUE R A 2 RIee d A8 Tt SO o] DB ORE B TE SR e R . e N IR GE 4 1)
AR T 40°C (104°F), MFEE 2 3 s SR RS

Figure 1.8.4.i Pre-Heat Air Sensor Fi# 45> T 1/ #4%

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.

PRI S AL A K RS, TARIRETERELZ 0 - 400° C (32 - 752° F). AV SAEEREE T Z MR
FEE 41 P, I 2.2.1 .

Ambien Inletmmm Exhqustmmm  Chille rm= Ce| mm—m

Temperature 200
190
System 180
170

Ambient 27 °C
160

Inlet 0°C
150

Exhaust 161 °C
| 161 °C o
Delia 130
O 120
Chiller © 110

=1
Temperature 12 °C % 100
Load 10% & 7
Outlet 16 °C e 80
70
40
Cells 0
Temperature 29 °C 40
30
20
10
0
11:34 11:35 11:36 11:37 11:38 11:3¢9 11:40 1141 11:42 11:43
@ E}] 03 Mar 17

Figure 1.8.4.ii Temperature Screen with Pre-Heated Air Sensor Enabled /744 J 7 45S T1E #5948 /2 SR 1T

The EGA will separate the ambient temperature from the pre-heated air (inlet) temperature.
T AR X 3 FRER IR FE AT R GERED IR
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2 COMMISSIONING EGA
BB S

2.1 Operating Modes
BITER

2.1.1 EGA through MM
BT AR SRR S AT

When using an EGA with an MM, the EGA can be connected to the MM following the wiring schematic in
section 1.7.1. 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 1.7.2.

BTSRRI R A, TR 1.7.1 s R LR B B R A DR AR . )
TR ZFE R IR B B P SO R . R T DOR T SR e 1, WDEBEEE & i 1 iR &
BN “EGA fitted/ C 23 MU A, BB ERE S %5 1.7.2 TR LR 5.

When used with an MM, the EGA can be set to monitoring only, 3-parameter trim, or 3-parameter 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.

IR A AP S B e — R A, A BT ACAT DL R e T 12 SO . 3 SR sl BARE FRAE 1Y 3
SR EMAR T O IR, RS AR L T 13 (i B AT MLER AR BHE 1T . NR R T HE
R MBI A 24

Options Description

I i

12 EGA Functionality <4 H1iX D&

13 EGA Fault Response {23 B A 2
18 Carry Forward of Trim {1 #E4E

19 Oz Upper Limit Offset %S - BRAME{H

20 CO2 Upper Limit Offset % {bbi b FRAME{E
21 CO Upper Limit Offset  —%{bfk IR AMA{E
22 O Lower Limit Offset &S FIR#MEME

23 CO2 Lower Limit Offset 4 ALk T PRAMEAH
25 O Absolute Limit AR IRAE

26 CO2 Absolute Limit AR AT PRAEL
27 CO Absolute Limit — A E LN BRAE
28 Trim Threshold THCR 1R A

32 Trim Delay A ZEIR

76 Trim Channel iIEE (R MK8 MM)

Parameters Description

ZH P ]

4 Delay before EGA Commission Can Be Stored
ARG pr AR BB BT IR

8 Trim Delay After Drain /K & fif 2818

10 EGA Version iS5 BT Ui A

12 CO Used for Trim On Oil T #Rit fif it — AL i

13 Commission Fuel-Rich Trim i &

14 Trim Reset Angular Rate il 5 & £ %

17 Number of Trims Before Limits Error Generated
7 AE BRAE B % A O R

18 Maximum Trim During Run 3z 47 i [ ¢ A e
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19 Commission Air-Rich Trim 3 & Ui

23 Add Air when CO Present — 4% {hk th LR ds i <,

26 Trim Samples Per Cycle ./ & 1 A i BE A S B

94 NO Upper Limit Offset —% 4k % - [R #ME{E

96 Exhaust Temperature Upper Limit Offset HE iR IR AMEAE
97 Exhaust Temperature Absolute Limit FE 75 B 4 %6} PR A2

Please refer to the MM Installation and Commissioning Guides for full description of these settings.

KT v B K AU E S 2 R 2R

Please refer to section 4.3 for the 3-parameter trim function and section 4.5 for combustion limits.
KT 3ISBHMATHREE S H 5 4.371, MIEIR(EIES% 457,

When setting up a Mk8 EGA EVO with an MM, it must be ensured that both EGA and MM are setup with the
same type of communication via Setting 40 on the EGA and Parameter 10 on the MM.

24 MK8 EGA EVO Sl —i e i, A5 (FAR 4 B ORI I B He 2 17 S B S W, SR 57
X BB 40, FEHIBRKZ4L 10.

To set up communications between a Mk8 EGA EVO and a Mk8 or Mini Mk8 MM, Setting 40 on the EGA

should be set to 0. Mk8 Protocol (RS485) and Parameter 10 on the MM should be set to 2. Mk8 Protocol

(RS485).

F{E MKk8 EGA EVO Al MK8/{#Zd Mk8 MM 2 [a] ¢35 i@ i, M AT I B E 40 HiMZHE BN 0. MK8 i
(RSA485) FHZHIFER 2% 10 MiZ H 0N 2. Mk8 #ill (RS485) .

Commission Mode

Setting 40
System: MM Comms Mode

0. Mk8 Protocol (RS485)

0. Mk8 Protocol (RS485)
1. Mk8 Protocol (Legacy)

Figure 2.1.1 i: Setting 40 on the EGA

A& 2.1.0.0: TR E 40
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Commission Mode

Options Parameters |

Parameter 10
EGA: EGA VYersion

2. Mk8 Protocol (RS485)

0. Mk7
1. Mk8 Protocol (Legacy)
2. Mk8 Protocol (RS485)

DO KR

Figure 2.1.1 ii: Parameter 10 on the Mk8 or Mini Mk8 MM
AJ2.1.10i: Mk8 277 Mk8 MM L2410
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2.1.2 Standalone EGA
BHLEITHES Y

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.

RIS T VR AU, BT 50 DTI Bl feim 1, BURLER S 580 A0 W S
i BRI E R RHE R (H) AR A 30 () JERAE B RIAT. R BOL BAHE B E 1 BN AL
B, 15 LA 2.3 TR AT I B E .

Fuel Select Data Flying Lead Wiring

BRRHI%E R Kl 4R I
Pin 8to pin 12 5 8 #FIE4L5F 12 4t

Pin9topin12 %5 9 #FIE4L5E 12 4
Pin 10 to pint 12 %5 10 $F&#5 12 4t
Pin 11to pin 12 % 11 §Fi&EHE 12 4

AIWIN|IF

Note: When using an EGA in standalone mode, there is no 3-parameter trim function or combustion limits,
this can only be set on the MM.
e ARSI B AU A S oM D e O GE RS, BT A AT Efs il ik B .

The standalone EGA will also require 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.

BN N PR M 0E F5 AR BR LR SR 17 A1 18 4T A RENR RN, KT aTiEE

4-20mA REHRC RS, 15 ILEE 2.2.2 11,

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 HHCRT LU 2] DT B fefmez 0, FT a2 s HEms, 1o f w08
Ri% 5 1.6.3 15 Pn R4 n i BEEER e ik 1

When adding boilers on the DTI, they should be set up to ‘MM not fitted’ and ‘EGA fitted’ on the DTI.
FERCEAR e O BBy, BedP BB R BRI R “ 2R .

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

ST e 2 K A A S T A I T, TS R A i LR E R
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2.2 EGA Settings

WSS E
=
Inlet Temperature 27°C
Delta Temperature 134°C
Efficiency 85.3%
1 ppm 15 mbar 600 ml/min

® ®

Chiller
10%
12°C

ks

42 ppm”* NOx 29°C

*At 3.0% O

©®0.470 MW \ Sampling \ 27°C@ (® 1002 mbar

- | | | | |

A;'nbieﬁf

Figure 2.2.i Sampling Screen
B 2.2.0 RAEIF

When the EGA is first powered up and has loaded the data, the Sampling screen will appear. Press on
-
to access the System Configuration screen.

Configure

RN W TN E DI € FYERERTTIS ST I BB LA T AV) i RSB E R .

Mk8 M 73 i EVO %4451 31| Page
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Serial
EGA ID
lasi Serviced

System Configuration

Mexl Service Due:

Language

Set Clock

Fuel
Setup

Calibration

Commission Schedule

Boolloader
EB
Display

; . Cell
System
Log

Calibrate®!
Now

Figure 2.2.ii System Configuration Screen

(2.2 FH L ESEH

Press to access the Commissioning mode of the EGA. You
password.

ﬁﬂ: WL AT LAUS S A B, (HRE BN

The System Configuration provides information on:
RGEWEHRRMELITER:
e EGA Serial number iS4 HHX 5515

e EGA ID number (set in Commission Mode setting 2) M4 H14X ) ID 5 (FERIRSEREE 2 Rk E)

e Date of last service & /)5 — k{555 H

e Date of next service X555 H Y

e Bootloader software version / Bootloader ¥l A
o EB software version / EB {4

e Display software version / ‘&7~ #0144

Mk8 JH S 7 Hr i EVO %% diETe

will be prompted to enter the
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Commission Menu

Configuration

Fuel Analogue
[ s
Calibration

Manual Calibration
Calibration Schedule

Reset
Reset Cells to Factory Calibration

[€] [€]
©

Reset Run Times

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

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

Figure 2.2.iii Commission Menu
A 2.2 i

In the Commission menu, the following can be changed according to the application requirements:
FE RS B ] DURR e B FH B SR B DA N 2
e EGA operational settings
A HT AR R A 1 B
e Fuel type, units and cost
i NN A i
¢ Analogue 4-20mA outputs
4-20mA Y E i
o Upload EGA settings to the unit
[ B B AR N AR E
e Calibration schedule
BRI
e Reset cells to factory calibration
HEARSR RN RHEE
o Reset fuel run times, pump history, service interval period, calibration drift
HERELSATI ) AR AR G 8] b T 1) R 4 s 22 18
e Reset system log and fault log
HE ARG H S EH &

Mk8 JH S 7 Hr i EVO %% diETe 33 | Page
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2.2.1 Commission Mode Settings

AR EE
Commission Mode
# 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
9  Base: Pollutant Conceniration Units 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 fitted) 0%
15 Cells: Reference O2 Concentration 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 ‘Culibruiion‘ Back box ‘ System ‘ Yendor ‘ u m

Figure 2.2.1.i Commission Mode 7 #

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

1% T R e H R

KE A RGN SFIETR .

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

B E A%

Mk8 i EVO %3457

T8 H 2 AT DA [ A R B R
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The below table shows the Commission Mode settings, range and their default values; these settings should
be adjusted by factory trained technicians.
FERER VAR E EREAMBNME, XERENHE T IR ARN RET R,

Setting | Default Range Description

e A CeAcE| Ui

63 Vendor Details Line 4
PR B VRIS BAT 4
Enter Contact Details (Phone /Email Address)
WANBRRNVEAE S CRIE/F-THR D
64 - - Unused

AAd A
65 - - Unused

AAEH
66 - - Unused

A%
67 - - Unused

AAEH
68 - - Unused

AAEH

69 - - Unused

ARAEH

70 0 Factory Restore

WEH) B

0-100 Setting 5 will reset all settings to factory default.
WESKME A REEN RE

2.2.2 Fuel Setup Settings
WREhE E

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 can also be set on the EGA for CEMS analysis.

JHA ST AR B T AR s (in ) iR EBGEEEE 17 1 18 £ L1 4-20mA AR R
WE . BORIERARI A W] DAEESH S A B, TR LEHR I R 48 (CEMS) 73#7.

If the fuel flow input is used, then the 4-20mA input must be configured.
A T RRHR RN, A0 E 4-20mA Hi A .

Mk8 JH S 73 X EVO %445 F 35 | Page
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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 f3
4  Fuel 1: Fuel Flow Source MM

11

Fuel 2: Fuel Type

Natural Gas (Birmingham, AL)

12 Fuel 2: Costing Units 1000 ft3

13 Fuel 2: Cost Per Unit 10.00 GBP/1000 ft?

14 Fuel 2: Fuel Flow Source MM
All ‘ Fuel 1 ‘ Fuel 2 ‘ Fuel 3 ‘ Fuel 4 ‘

Figure 2.2.2.i

Fuel
Press in the Commission Menu screen to access the Fuel Setup settings. The settings

grouped together in tabs by fuel 1, fuel 2, fuel 3 and fuel 4.

are

Fuel
Eiﬁiﬁ%%ﬁ%i&? PRIV B 1L LU PR L K AR R AR 1. R 2,

BORE 3 FIRRL 4 SR DA IEIR A

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

EwE)E, %1

Mk8 JH S 7 Hr i EVO %% diETe

B HA A2 AT DR 9] A B
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The below table shows the Fuel Setup settings, range and their default values.
TRER THRRIOEE . JEE BRI .

Setting | Default

wE ERINME

Range
.

Description
Ui B

1 0
2 0
3 1000
4 0

ga b wNEFE O

0 — 65535

Fuel 1: Fuel Type

BOEL 1. SREIRAY

Natural Gas (Birmingham, AL)

RIS )

Natural Gas (North Sea)

KAL)

Natural Gas (Pittsburgh, PA)

RIRF(FEA VLS WL 2% 88)

Butane

Tk

Digester Gas

HA

Heavy Fuel Oil #6

6 ‘T E A

Light Fuel Oil #2

2 SRR

Propane

ke

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

Fuel 1: Costing Units

BB 1. pRAS AL

1000 ft8 T3 R

MMBtu 7 /3 5 [ #vE 5

MWh JE FL B

m3 375K

US gallons EE Nt

Litres TF

Fuel 1: Cost Per Unit

MRk 1. B RA

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

e R E 5 h s, IERE 2.2.1 7,

0.00 — 655.35 currency per costing unit

0.00 - 655.35 5% /A< HLAL

The default value is 10.00 GBP /1000 ft3

ZRIA{E /2 10.00 GBP /1000 ft3

Fuel 1: Fuel Flow Source

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 0 W, I SERBHARE, 26 B R 2%
AR R TR W 1, RNRETHE S B Lss 17 1 18
BF LR 4-20mA i NEEFEH o BT A

MM

PR

Fuel Flow Meter

BB S

Mk8 i EVO %3457
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Setting | Default Range
W BIMA yi.#
5 0
0
1
2
3
4
5
6
7
6 0
0 - 65535
7 0
0 - 65535
8 - -
9 - -
10 - -
11 0
0
1
2
3
4
5
6
7
12 0
0
1
2
3
4
5

Description

Vi ]

Fuel 1: Fuel Flow Meter Units

BREL 1. PARNR R S fr

Setting 5 must be set if setting 4 is set to fuel flow meter.
wikE 4 HTRERERET, WWIRERE 5.
MW

MMBtu/h

ft3/h

m3/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 1: Fuel Flow Meter Min at 4mA

BREL1: AmA B BRBHA & 1 B /ME

0.00 — 655.35 fuel flow meter units set in setting 5
0.00 - 655.35 AR T RAL{E R E 5 ke

Fuel 1: Fuel Flow Meter Max at 20mA

BREL 1: 20mA B RARHAR B i R (E

0.00 — 655.35 fuel flow meter units set in setting 5
0.00 - 655.35 #AENA R ITHEAIERE 5 HiE
Unused / AAdi [

Unused /#A#
Unused / A1¢ Fd

Fuel 2: Fuel Type

MRk 2: BRBIER

Natural Gas (Birmingham, AL)

RARS (A )

Natural Gas (North Sea)

R

Natural Gas (Pittsburgh, PA)

RIRA(IEAVEJE ML 2% B8)

Butane

Tk

Digester Gas

A

Heavy Fuel Oil #6

6 5 HL IR

Light Fuel Oil #2

2 SR

Propane

PikE

(More information on fuels can be found in at the end of this table.)
CRT BB BE 245 B WAR K EAL)

Fuel 2: Costing Units

BRRL 2. A BT

1000 ft3
MMBtu
MWh

m3

US gallons
Litres

Mk8 i EVO %3457
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Setting
wWE

13

14

15

16

17

18

19

20

Default

ZRIME
1000

Range
7L [

0 — 65535

~NOoO oA~ WNEO

0 — 65535

0 — 65535

Yt I
Fuel 2: Cost Per Unit
BREL 2. A A
The currency units is set in Commission Mode setting 5, see section
2.2.1.
PR R B 5 PR E, TE LA 2.2.1 15,
0.00 — 655.35 currency per costing unit
0.00 - 655.35 T i B i A
The default value is 10.00 GBP /1000 ft3
ERIVE A 10.00 FE455/ 1000 ft3

Fuel 2: Fuel Flow Source

IR 2: RELR SR

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 OIS, MM SERIBEAE, B RN %
RRIERERE A . ®EN LK, RN E TS SRS

17 A1 18 &1 1-f 4-20mA i NS ST

MM

P il

Fuel Flow Meter
PRENR R E

Fuel 2: Fuel Flow Meter Units

BREL 2. PRI R S fr

Setting 15 must be set if setting 14 is set to fuel flow meter.
Mk E 14 H T sCERERR R, W A0E BE 15,
MW

MMBtu/h

ft3/h

m3/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 2: Fuel Flow Meter Min at 4mA

BREL 2: AmA B BREHR BT 5 ME

0.00 — 655.35 fuel flow meter units set in setting 15
0.00 - 655.35 AR E I RAERE 156 TiRE .

Fuel 2: Fuel Flow Meter Max at 20mA

BREL 2: 20mA I OB B TR KB

0.00 — 655.35 fuel flow meter units set in setting 15
0.00 — 655.35 #ARHA BTN E R E 156 HE .
Unused /A&{# H

Unused / A1g Fd

Unused / A8 H

Mk8 i EVO %3457
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Setting

W
21

22

23

24

Default

ZRINME

1000

Range
vt

gabhwNEFELO

0 — 65535

Description
Yi ]
Fuel 3: Fuel Type

BREL 3. JREIRTY

Natural Gas (Birmingham, AL)
KRR ()

Natural Gas (North Sea)
RIR(ALHEF)

Natural Gas (Pittsburgh, PA)
RIRR(EELS LS WM VL ZE L)
Butane

T ke

Digester Gas

A

Heavy Fuel Oil #6

6 ‘T E A

Light Fuel Oil #2

2 SR

Propane

ke

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

CRTMARHI B 215 215 AR KA

Fuel 3: Costing Units
BREL 3: R AT
1000 ft3

MMBtu

MWh

m3

US gallons

Litres

Fuel 3: Cost Per Unit

Bk 3. B BT RA

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

e AR E 5 ik E, EILEE 2.2.1 .

0.00 — 655.35 currency per costing unit

0.0 - 655.35 B¢ M/pLA HLAT

The default value is 10.00 GBP /1000 ft3

ZRIA{E /2 10.00 GBP /1000 ft3.

Fuel 3: Fuel Flow Source

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.

BCEN OB, T B S B BAE, B R R
SRR BT . BB LI, RN R T I i B R AR

17 F1 18 %t 1) 4-20mA it NEBH M4

MM

P il

Fuel Flow Meter
RN BT

Mk8 i EVO %3457
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Setting
wWE

25

26

27

28
29
30

31

32

Default

ZRIME

Range
7L [

~NOoO O~ WNEFEO

0 — 65535

0 — 65535

abhwNPEFO

Description
Yt I

Fuel 3: Fuel Flow Meter Units

BREL 3: PARNR T S fr

Setting 25 must be set if setting 24 is set to fuel flow meter.
WRE 4 T RCEREHRE TN, WA E R E 25.
MW

MMBtu/h

ft3/h

ms/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 3: Fuel Flow Meter Min at 4mA

BREL 3: AmA I PRBHR B i iR /ME

0.00 — 655.35 fuel flow meter units set in setting 25
0.00 - 655.35 AR E IF B E R E 25 Fi%E

Fuel 3: Fuel Flow Meter Max at 20mA

BREL 3: 20mA FHRURLR R iR R fE

0.00 — 655.35 fuel flow meter units set in setting 25

0.00 - 655.35 AR ETHERALE R E 25 HIE

Unused

At H]

Unused

At H]

Unused

At H]

Fuel 4: Fuel Type

BREL 4. JRRIERY

Natural Gas (Birmingham, AL)

RIS )

Natural Gas (North Sea)

RIRA(ALHEF)

Natural Gas (Pittsburgh, PA)

RIRA(EEAVEJE TN IL 24 B)

Butane

Tkt

Digester Gas

HA

Heavy Fuel Oil #6

6 5 HL IR

Light Fuel Oil #2

2 SR

Propane

Pk

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

Fuel 4: Costing Units

BREL 4: AR AL

1000 ft3

MMBtu

MWh

m3

US gallons

Litres

Mk8 i EVO %3457
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Setting

Default

Range
7L [

Description
L]

W
33

34

35

36

37

38

39

40

ZRIME
1000

0 — 65535

~NOoO oA~ WNEO

0 — 65535

0 — 65535

Fuel 4: Cost Per Unit

BREL 4: BFEAL A

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

A AR E 5 i E, EILEE 2.21 1.

0.00 — 655.35 currency per costing unit
0.00 - 655.35 1% i/ A Ffir

The default value is 10.00 GBP /1000 ft3
PRiME A& 10.00 GBP /1000 ft3

Fuel 4: Fuel Flow Source

IR 4: RELR SR

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 OIS, MM SERIBEAE, B RN %
RRIERERE A . ®EN LK, RN E TS SRS

17 A1 18 &1 1-f 4-20mA i NEBIH ST

MM

P il

Fuel Flow Meter
PRENR R E

Fuel 4: Fuel Flow Meter Units

BREL 4: PRI R Sfr

Setting 35 must be set if setting 34 is set to fuel flow meter.
W E 34 TR EMEHRE IR, WLZATEE & E 35.

MW
MMBtu/h
ft3/h

m3/h

Ib/h

kg/h

litres/h

US gallons/h

Fuel 4: Fuel Flow Meter Min at 4mA

BREL 4: AmA B PRBHR B TR /ME

0.00- 655.35 fuel flow meter units set in setting 35
0.00 - 655.35 AR E I RALFERE 35 ik E

Fuel 4: Fuel Flow Meter Max at 20mA

BREL 4: 20mA I OB B TR KB

0.00 — 655.35 fuel flow meter units set in setting 35
0.00 - 655.35 AR E T AL TE B E 35 ke
Unused

ARt

Unused

ARt

Unused

AR

Mk8 i EVO %3457
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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.

NRER TRRIRE 1. 11, 21 F1 31 S THRRE 1. KRR 20 RRE 3 FIREL 4 i BRRIERE R .

Fuel Type Calorific Value Specific Gravity Composition by weight
BRRL Y (MJ/kg) L ko> B
#HUE (MIkg) Ho %

Natural Gas (Birmingham, AL) 50.90 0.60 71.70 | 23.30 | 0.00
KRR )
Natural Gas (North Sea) 50.86 0.59 69.40 | 22.50 | 0.00
RIRT(LHEF)
Natural Gas (Pittsburgh, PA) 50.13 0.63 75.70 | 23.50 | 0.00
RIRAEELY LS WM ILZE EE)
Butane Tkt 48.49 2.02 83.50 | 16.50 | 0.00
Digester Gas A5, 19.09 0.80 60.41 | 13.40 | 0.00
Heavy Fuel Oil #6 42.23 0.96 88.30 | 9.30 | 0.85
6 T H A
Light Fuel QOil #2 44.25 0.83 87.30 | 12.50 | 0.20
2 SRR
Propane ¥t 50.27 1.52 81.60 | 18.40 | 0.00

MK8 MRS 73 HriX EVO 23535 7 43 | Page
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2.2.3 Analogue Setup Settings
RUERE
Analogue Setup
# Description Value
1 Oulput 1: Data Source Oxygen Concentration
2 Oulput 1: 4mA Corresponds To 0.0% 02
3 Oulput 1: 20mA Corresponds To 0.0% 02
6 Oulput 2: Data Source Oxygen Concentration
7  Oulput 2: 4mA Corresponds To 0.0% 02
8  Oulput 2: 20mA Corresponds To 0.0% 02
11 Oulput 3: Data Source Oxygen Concentration
12  Output 3: 4mA Corresponds To 0.0% 02
13 Output 3: 20mA Corresponds To 0.0% 02
16 Oulput 4: Data Source Oxygen Concentration
17 Output 4: 4mA Corresponds To 0.0% 02
18 Oulput 4: 20mA Corresponds To 0.0% O2
All ‘ Output 1 ‘ Output 2 ‘ Output 3 ‘ Output 4 ‘ Output 5 ‘ Output é ‘ u “

Figure 2.2.3.i Analogue Setup Screen
A12.2.3.1 HHE R E G

Set . .
Press e 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
FEIASE R L AZ T ﬁwiiﬁﬁ?ﬁ?%ﬂﬂU\iﬁl‘rﬂﬁwiﬁﬁ}ﬁ%o Wb b 6 A4

B ER L, AT RLRE M B 4-20mA il . BHDBRCE R IASR/E L 1. fath 2. fath 3. fid

4. fit 5 M 6 SNSRI

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

Exit
HREEE, T - B H L AT DUR B B

Mk8 i EVO %3457
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The table below shows the settings, range and default values for the Analogue Setup settings.
TRER T ERCE K BOEE 8RB .

Setting | Default Range

RE  BUAE SEE

Description

1A

0 - 1000
0 - 1000
0 -10000
0 - 10000
0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

Output 1: Data Source

=1 BUER

Oxygen Concentration
f|5RE

Carbon Dioxide Concentration
“ESMHBRRE

Carbon Monoxide Concentration
—SHBRE

Nitric Oxide Concentration
—SHERRE

Nitrogen Dioxide Concentration
“SHRIRE

Sulphur Dioxide Concentration
AR R

Ambient Temperature
INZRE

Exhaust Temperature
HSIRE

Efficiency

e

EGA Status

IRSHHLRES

Output 1: 4mA Corresponds To
B 1: 4mA SRIAEEH
For this setting, the units will depend on the data source in setting 1.

FREFRIRMUERTIRE 1 PIRENEIER.

0.0 — 100.0 % O2

0.0 — 100.0 % CO2

0 — 10000 ppm CO

0 — 10000 ppm NO

0 — 10000 ppm NO2

0 — 10000 ppm SO2

0.0 — 1000.0 oC Temperature BEKE
0.0 - 1000.0 OF Temperature #2FGRE
0.0 — 100.0 % Efficiency SIEEES LY

0=0ff-1=0n EGA Status
0=XF 1=Ba1 FESSFTURE

Mk8 i EVO %3457
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Setting
WE

3

Default

ZRIME

Range
e

0-1000
0-1000
0 - 10000
0 - 10000
0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

Description

Wi

Output 1: 20mA Corresponds To

i 1:20mA IFMAgEH

For this setting, the units will depend on the data source in setting 1.

FREFRIRMUBRTIRE 1 PIRENEIER.

0.0 — 100.0 % O2

0.0 — 100.0 % CO2

0 — 10000 ppm CO

0 — 10000 ppm NO

0 — 10000 ppm NO2

0 — 10000 ppm SO

0.0 — 1000.0 oC Temperature BFEE
0.0 — 1000.0 OF Temperature *2EGRE
0.0 — 100.0 % Efficiency S8EBE DL

0=0ff~1=0n  EGA Status
0=XA 1=/351 REIDFERE

Unused

ARAEH]

Unused

ARAEH]

Mk8 i EVO %3457
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Setting | Default Range Description
RE FINE SBE B
6 0 Output 2: Data Source

i 2: BUER

0 Oxygen Concentration
R

1 Carbon Dioxide Concentration
—EHEGRE

2 Carbon Monoxide Concentration
—SHBRE

3 Nitric Oxide Concentration
—SHRIRE

4 Nitrogen Dioxide Concentration
“SHRIRE

5 Sulphur Dioxide Concentration
“EHEIRE

6 Ambient Temperature
NERE

7 Exhaust Temperature
HSIRE

8 Efficiency
PVES

9 EGA Status
WSS

7 0 Output 2: 4mA Corresponds To

B 2: 4mA SHRIAEEH
For this setting, the units will depend on the data source in setting 6.

FREFRIRUEIRTIRE 6 PIRENEIER.

0-1000 0.0-100.0 % O2

0-1000 0.0-100.0 % CO2

0-10000 | 0- 10000 ppm CO

0-10000 | 0-10000 ppm NO

0-10000 | 0-10000 ppm NO2

0-10000 | 0-10000 ppm SOz

0-10000 | 0.0-1000.0 oC Temperature BEKE

0-10000 | 0.0-1000.0 OF Temperature *4FGREE

0-1000 0.0-100.0 % Efficiency SERELL
0-1 0=0ff-1=0n EGA Status

0=XEA 1=251 BRSNS

8 0 Output 2: 20mA Corresponds To
i 2: 20mA X3RAYHIH
For this setting, the units will depend on the data source in setting 6.

RREFRIRMUBRTIRE 6 PIRENEIER.

0-1000 | 0.0-100.0 % O2
0-1000 | 0.0-100.0 % CO2
0-10000 | 0- 10000 ppm CO
0-10000 | 0- 10000 ppm NO
0-10000 | 0- 10000 ppm NO2
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10

0 - 10000
0 —10000

0 - 10000
0 -1000
0-1

0 - 10000
0.0 - 1000.0

0.0 -1000.0
0.0-100.0
0=0ff—1=0n

Unused

ARAEH]

Unused

AR

ppm SOz

OC Temperature IBEKE
OF Temperature #EGE
% Efficiency BEREDEY
EGA Status

Mk8 i EVO %3457
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Setting | Default Range Description
RE FINE SBE B
11 0 Output 3: Data Source

#i 3: BUER

0 Oxygen Concentration
R

1 Carbon Dioxide Concentration
—EHEGRE

2 Carbon Monoxide Concentration
—SHBRE

3 Nitric Oxide Concentration
—SHRIRE

4 Nitrogen Dioxide Concentration
“SHRIRE

5 Sulphur Dioxide Concentration
“EHEIRE

6 Ambient Temperature
NERE

7 Exhaust Temperature
HSIRE

8 Efficiency
FVES

9 EGA Status
WS DR

12 0 Output 3: 4mA Corresponds To

B 3: 4mA SRIAgEEH
For this setting, the units will depend on the data source in setting 11.

NREFRIBMUERTIRE 11 PIREREIER.

0-1000 0.0-100.0 % O2

0-1000 0.0-100.0 % CO2

0-10000 | 0- 10000 ppm CO

0-10000 | 0- 10000 ppm NO

0-10000 | 0-10000 ppm NO2

0-10000 | 0-10000 ppm SOz

0-10000 | 0.0-1000.0 oC Temperature BEKE

0-10000 | 0.0-1000.0 OF Temperature *4EGE

0-1000 0.0-100.0 % Efficiency SERESEL
0-1 0=0ff-1=0n EGA Status

0=XEA 1=251 BSOS

13 0 Output 3: 20mA Corresponds To
B 3: 20mA IR
For this setting, the units will depend on the data source in setting 11.

RREPHRUERTIRE 11 PIRERIEEER.

0-1000 | 0.0-100.0 % O2
0-1000 | 0.0-100.0 % CO:
0-10000 | 0- 10000 ppm CO
0-10000 | 0- 10000 ppm NO
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14

15

0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

0 - 10000
0 —10000
0.0 - 1000.0

0.0 - 1000.0
0.0 -100.0
0=0ff-1=0n

Unused

AR

Unused

AR

ppm NO2
ppm SO2

OC Temperature IBEKE
OF Temperature %GR
% Efficiency BB DEY
EGA Status

Mk8 i EVO %3457
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Setting | Default Range Description
RE FINE SBE B
16 0 Output 4: Data Source

w4 BUER

0 Oxygen Concentration
R

1 Carbon Dioxide Concentration
—EHEGRE

2 Carbon Monoxide Concentration
—SBRIRE

3 Nitric Oxide Concentration
—SHRIRE

4 Nitrogen Dioxide Concentration
“SHRIRE

5 Sulphur Dioxide Concentration
“EHEIRE

6 Ambient Temperature
NERE

7 Exhaust Temperature
HSIRE

8 Efficiency
FVES

9 EGA Status
WS DR

17 0 Output 4: 4mA Corresponds To

B 4 4mA XIRIAGEREH
For this setting, the units will depend on the data source in setting 16.

NREFRIBMUERTIRE 16 FIRENEIER.

0-1000 0.0-100.0 % O2

0-1000 0.0-100.0 % CO2

0-10000 | 0- 10000 ppm CO

0-10000 | 0- 10000 ppm NO

0-10000 | 0-10000 ppm NO2

0-10000 | 0-10000 ppm SOz

0-10000 | 0.0-1000.0 oC Temperature BEKE

0-10000 | 0.0-1000.0 OF Temperature *4EGE

0-1000 0.0-100.0 % Efficiency SERESEL
0-1 0=0ff-1=0n EGA Status

0=XEA 1=251 BSOS

18 0 Output 4: 20mA Corresponds To
i 4: 20mA X RIAgETH

For this setting, the units will depend on the data source in setting 16.

RREPHRUERTIRE 16 PIREAVEIER.

0-1000 | 0.0-100.0 % O2
0-1000 | 0.0-100.0 % CO:
0-10000 | 0- 10000 ppm CO
0-10000 | 0- 10000 ppm NO
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19

20

0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

0 - 10000
0 —10000
0.0 - 1000.0

0.0 - 1000.0
0.0 -100.0
0=0ff-1=0n

Unused

AR

Unused

AR

ppm NO2
ppm SO2

OC Temperature IBEKE
OF Temperature %GR
% Efficiency BB DEY
EGA Status

Mk8 i EVO %3457
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Setting | Default Range Description
RE FINE SBE B
21 0 Output 5: Data Source

B 5: BUER

0 Oxygen Concentration
R

1 Carbon Dioxide Concentration
—SHRRE

2 Carbon Monoxide Concentration
—SHBRE

3 Nitric Oxide Concentration
—SHRIRE

4 Nitrogen Dioxide Concentration
“SHEIRE

5 Sulphur Dioxide Concentration
“EHEIRE

6 Ambient Temperature
NERE

7 Exhaust Temperature
HSIRE

8 Efficiency
FVES

9 EGA Status
WS DR

22 0 Output 5: 4mA Corresponds To

B 5: 4mA STRIAGEEH
For this setting, the units will depend on the data source in setting 21.

NREFRIBMUERTIRE 21 PIREREIER.

0-1000 0.0-100.0 % O2

0-1000 0.0-100.0 % CO2

0-10000 | 0- 10000 ppm CO

0-10000 | 0- 10000 ppm NO

0-10000 | 0-10000 ppm NO2

0-10000 | 0-10000 ppm SOz

0-10000 | 0.0-1000.0 oC Temperature BEKE

0-10000 | 0.0-1000.0 OF Temperature *4EGE

0-1000 0.0-100.0 % Efficiency SERESEL
0-1 0=0ff-1=0n EGA Status

0=XEA 1=251 BSOS

23 0 Output 5: 20mA Corresponds To
i 5: 20mA XFRIAYEE

For this setting, the units will depend on the data source in setting 21.

RREPHRUERTIRE 21 PIREAVEIER.

0-1000 | 0.0-100.0 % O2
0-1000 | 0.0-100.0 % CO:
0-10000 | 0- 10000 ppm CO
0-10000 | 0- 10000 ppm NO
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24

25

0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

0 - 10000
0 —10000
0.0 - 1000.0

0.0 - 1000.0
0.0 -100.0
0=0ff-1=0n

Unused

AR

Unused

AR

ppm NO2
ppm SO2

OC Temperature IBEKE
OF Temperature %GR
% Efficiency BB DEY
EGA Status
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Setting | Default Range Description
RE FINE SBE B
26 0 Output 6: Data Source

B 6: ZUER

0 Oxygen Concentration
|5RE

1 Carbon Dioxide Concentration
—EHEGRE

2 Carbon Monoxide Concentration
—SHBRE

3 Nitric Oxide Concentration
—SHRIRE

4 Nitrogen Dioxide Concentration
“SHRIRE

5 Sulphur Dioxide Concentration
—SRE

6 Ambient Temperature
NERE

7 Exhaust Temperature
HSIRE

8 Efficiency
FVES

9 EGA Status
WS DR

27 0 Output 6: 4mA Corresponds To

B 6: 4mA SRR
For this setting, the units will depend on the data source in setting 26.

NREFRIBMUERTIRE 26 PIREAIEIER.

0-1000 0.0-100.0 % O2
0-1000 0.0-100.0 % CO2
0 - 10000 0 - 10000 ppm CO
0 - 10000 0 - 10000 ppm NO
0 - 10000 0-10000 ppm NO2
0 - 10000 0-10000 ppm SO:2
0 -10000 0.0 -1000.0 OF Temperature *4EGE
0-1000 0.0-100.0 % Efficiency SERESEL
0-1 0=0ff-1=0n EGA Status
0=XF 1=Ba1 ESSFTURE
0.0-100.0 % O2
28 0 Output 6: 20mA Corresponds To

it 6: 20mA XIRAYHEIH
For this setting, the units will depend on the data source in setting 26.

RREPHRUERTIRE 26 FIRERTETER.

0-1000 | 0.0-100.0 % O2
0-1000 | 0.0-100.0 % CO:
0-10000 | 0- 10000 ppm CO
0-10000 | 0- 10000 ppm NO
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29

30

0 - 10000
0 - 10000
0 —10000

0 - 10000
0-1000
0-1

0 - 10000
0 —10000
0.0 - 1000.0

0.0 - 1000.0
0.0 -100.0
0=0ff-1=0n

Unused

AR

Unused

AR

ppm NO2
ppm SO2

OC Temperature IBEKE
OF Temperature %GR
% Efficiency BB DEY
EGA Status

Mk8 i EVO %3457
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2.3 Commissioning MM with EGA
£H EGA S HT{UEK MM $ZH#RIR

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 A3 A ASCGEEAT TR X Ao P 4 A R AT SR i — Febokb 72 75 3, A T Glok Th RE IR 0 75 252847 2R K. &2
BB N GUER] T o3 B AT I K i 0 20 e 4 GBS AR BT K. R T8 B ki es, 52
% MK 42 il i 2z R A 120 B LA S MK i 8 4 il A e 2 e Al il 45 7 o

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.

A RO ARG ST TR AR AR . RIS R AR S IR G FTE N RS A4 T B s & 1
1217, FF3k45 Aotoflame TAEA PR 2w i 1 2CIAIE

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

REFIWHARFATRANTRSAELER, RE-HRAMHGT.

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.

P R G PR LA BB — MR A B — N0 R AL B T RN 2 S BN SRR ALy,
TRA= AEATAT AR E BUGK HIRABEIRITL, 1 4n:  FERA IR 5 2T 5 A B AR R3S R 2 R 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.

A G R G A T SR W 2% PO o I ACRT ABEAT BT MO I8 00 o A RO I 5 22
FH RS 052 2 0 777 A PR IR ASCEAT Rl 8 5 77 A IR R SR S BUR R R E

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 T RARSGERGRR, SIS AT I ROE A 2 R B A R B 0 2 W R R IR O e s O A
HMUERELR AR, EARRREIE AL E R BIRRBREZTE, RE0K E3R S HA Bk kb gks:
BEAT 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 entered points. This is important if these channels are used
to control FGR (Flue Gas Recirculation) or atomisation of oil.

BABE ae BRI BARH e BE N ORIARHA B, SRR BE NRREE A S, BB e e N/ MR E . CHL Al CH2
AL E LAUNT EUGENRIECE . R REIE Y, $50E AT DURE S AT e i B PR shAr E . I el a] AH]
TSR IR BRI 1A

On a newly installed system the following procedures should be carried out as listed:
T LA N R 28 R 4 -
1. Check all interconnecting wiring between the MM and external components are correct.
A PR SR AT SN SR 2L F 8] (4 T AT $R 22 15 IR
2. Setthe MM Settings and EGA Settings, see sections 2.1.1 and 2.2, respectively.
BB HIBHRE T GERAZHEEE 2.1.1 M 2.2 7)) .
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3. Set up positioning motors.
BB AR F AL

4. Programme fuel/air positions.
wEREN S SAE .

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

E: RTREKNBNSBITHRE, HSE M8 IEHIBEREL Mk8 AL Hl R 22 A W8 e v iR IR AR .

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.

£ MK8 I Mk8 i Pl Atk BT DL e as, Bl Rffak il 12 8o “ i 5.
UCREFET, RIERIET 12 W 2 B3 JE PRSI A BT AR, TR A B R S B TN AL E . SE
VI 55 R B R O B E O . BRI, R ORE T 12 RO . AN RS, T
DAFERFE A% N “Tlif ™ 12405 o .
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2.4 Calibration Schedule
BRI

Calibration Schedule

Figure 2.4.i Calibration Schedule (clear)
B 2.4 fiEr ) (A7F7D

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.

Calibration
B 2.2 Fﬁ%%iﬁiﬁ%i)ﬁ%tﬁ??&?ﬁﬁiﬂfﬁ%ﬂﬂuiﬁl‘ﬂ&Y’ﬁifiUﬁﬁFﬁ%, fEay

O rrt s AR gl Schedule R Yt L e
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Calibration Schedule

06:35 13:40 22:00

Figure 2.4.ii Calibration Schedule
A 240 f2HE )

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.

1T @ S AT BAVR AT/ AR TR 160 7 S A 65072 BB AR NI 2 A e ] e 1) T L
Uk 5 4M6h, 24 /N TT DIGEEAT 4 7R UK.

To remove an air calibration press on . and drag the circle up, and then press ® to remove this air
calibration from the calibration schedule.
IR R R, AT . fetlin) s, RS ® TN AR HE TR A A2 B 2 R

Set
Once the air calibrations have been set, press to save the air calibration schedule, and then press

Exit . .
- to leave the calibration schedule screen.

FEAE TR E S, i‘fﬂ‘n BB AT DUORAE 2 AT, ?ﬁ)ﬁ?ﬁ?m B %
A DLIR R HE TR B -

To force an air calibration, either trigger this on the MM, or in the System Configuration screen, see section
3.9.
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p EE SR BEAT 2R, T AR R R B R Bl R G B R RSl AL, 1 LA 3.9
RE

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

see section 3.8.
VB BERHER R AT N IEF BT E o IR A RS E B s L EoR, 1L 3.8 7.
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2.5 Resetting Data
EENE

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

FERE 2.2, P (R 8 5 e b AT DL R S A B 1 K

2.5.1 Reset Cells to Factory Calibration
EERRREHTRE

If the cell calibration is not accurate, the cells can be reset to factory calibration.

UIAR RS IHMEANHER, T 75 ZER R IR BV ) iRE .

oy

Press and hold B for 3 seconds to reset the O: cell to factory calibration.

I
)

[c)
H%AE %41 3 AP AT UG SR AL IR BN A

2

o

(2]
[=]
c

Press and hold for 3 seconds to reset the CO: cell to factory calibration.
o

CiZ g6 Tl 3 M ] LUK b AL R AR HE O ) W .
Q
co
Press and hold for 3 seconds to reset the CO cell to factory calibration.

3

& fE 4
Press and hold

[C
O e

NO, . . i .
Press and hold for 3 seconds to reset the NOz cell to factory calibration (if fitted).
Q

ﬁ%‘f_ {241 3 Fhol AT LUK — A R R s EE ) e EL

&
=

3 Mol AT LUK — SR AR s EE O ) W E .

IO

for 3 seconds to reset the NO cell to factory calibration.

I

S

BT LR — S R AR R EE O W E

G)

)

SO,
Press and hold 2 for 3 seconds to reset the SO: cell to factory calibration (if fitted).

[c]
H%AE Tﬁ’éﬂ 3 FhBie] LUK — S hiAR A BN ) B E

2.5.2 Reset Run Times
EE TR

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.
LRI b e T LIRS S, R E DA RS AT I TR . [FIRE, e 1O CR S,
7 LA RIS AT I (A

[C)

Fuel 1

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

[€]
Fuel 1

HZAE AL 1 %ﬂ 3 b T DA BB 1 AT MR AR B

Fuel 2

Press and hold for 3 seconds to reset all the exhaust gas and fuel flow data for fuel 2.

[c)
$lk Syt 2 471 3 BT LB ELINEL 2 [T AR R

Press and hold

€]
ﬁz’ﬁr_ RRBE 3 1241 3 0T DL EIRRL 3 B FTAH I ATR BN & R

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

N Fuel 4
L

for 3 seconds to reset all the exhaust gas and fuel flow data for fuel 4.

0
PR 4 240 3 Fbeh Tl DLEE ERREL 4 B FTE IS AR B HE
EGA o

Press and hold o for 3 seconds to reset the EGA pump data.
EGA ©

H%AE Pump EGA R 1%l 3 #h8lnT LLEL B S BSCR 1K -

2.5.3 Reset Other Data
EEHTEHE

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.

e AR I E 54 ik BRIIRSS MR C 58, HIW ST e kg, )75 228 B IR 55 18] ke I 1A o
Service 9
Press and hold for 3 seconds to reset the service interval period.

Service o
%ﬁ?ﬁf_ J 5% (R R F2c 1] 3 B0 m) DA EE B8 il 55 [ B I T

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.

W i 22 25 A SR AR A IR AL Y A RS B AT ARSI RS AR, D) 75 8 o 8 A e 2 5
Press and hold Drift for 3 seconds to reset the calibration drift data.

Calibration ©
ﬁ?ﬁf_ BHEAmB 124 3 F08hnT DL B AR i 2= 5000

Press and hold log for 3 seconds to reset the system log.

System 9
Ei/4E %\%EIHS&?%H I UEERGHE.
Press and hold log for 3 seconds to reset the fault log.

Fault 0
Z4E Wk H &34 3 Fhehn] DUE B M H .
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3 SYSTEM CONFIGURATION
RgeE

3.1 Language

1 B=

wma

Language Selection

LN

== English

= s English
"

- Polski

Figure 3.1.i Language Selection
A 3.1 i 54
Press in the System Configuration. Enter the Online Changes password to access the Language
Exit

Selection screen. Select the desired language and then press to save the selection and return to
the System Configuration screen.

E%éﬁi&ﬁb‘%%i?ﬁ? BB WA I M NAE B AE U o] LAV ) 1E Sk B h . BB F 5L
Exi
1B L ] DARAAE SR IR B R R B B

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

AR EREENTE S, IR ZH Autoflame R B A A
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3.2 SetClock
BB BT

Set Clock

A

Date Friday 03

A 4

4

2017

\H 4
4

)
4

y N
Time 11 : 56 : 46

<4
<

Figure 3.2.i Set Clock
A 3.2.i E

Set Clock
Press - in the System Configuration screen. Enter the Set Clock password (10, 10) to access the
Set Clock screen.

Set Clock

FERGWE iR LT B BB P I N BB I B35S (BRIA 10,100 ] LA i 15 B B e B e«

Adjust the time and date by using the A and v buttons, and then press “ to save the

time and then to go back to the System Configuration screen.

FIH A Al v FAH AT DA 5 I 1) A 3, ﬁ?T BB A AT LR AF I 8], 4% R
Exit

T8 H 42 AT DR o] 22 48 5 L B

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: TS SO TR AT PR RE T S AR AR S, DR A 2 2 M R A B EL I B, DU T
A PHBE P50 L 8 RO R0 34
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3.3 Online Changes
FELIEK
3.3.1 Settings

wE
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 Detection 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 ‘Culibruiion‘ Back box ‘ System ‘ Vendor ‘ u n

Figure 3.3.1.i Online Changes — Settings
K331 4L - KE

Press on m in the System Configuration screen. Enter the Online Changes password 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.

FERGIE D # LA% T I ANAE LB U T LAYT AR B e, BT R s, Horh
R B AT LB, 1A 2.2.1 TR E .

3.3.2 Fuel Setup
Mg E

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

ERGR B R g T OIS oR 5 B 1241 940 A\ 18 25 clo B R T LAV R R 5 B 57 90 30 ¥t B8 HEAT 18
o, 1 ILEE 2.2.2 TR E .

Once the settings have been adjusted as required, press “ to save the settings and go back to the
System Configuration screen.
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Exit

HERBRERIEE T T H A OR A7 e BRI 0] R G 1 L

3.3.3 Calibration Schedule
BRI

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

Calibration

ERGVEE Brss 4% T OESEEIEN R v 45 50 N TE RS 0 R 1T LAV A v R B3, 5 A 2.4 715,
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3.4

Run Times
EBITHE]

Fuel Run Times

Run Times

Cell Run Times

Fuel 1 5d 16h 32min (o, 6d 18h 57min

Fuel 2 1d 2h 25min D 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
A 3.4.i &1THT 1]

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

ERF W E R LI T if_fﬁﬂ‘]‘l‘ﬂjﬁ?%ﬂﬂ )8 15 Bt =1 T S T S e L e P D R N S W
e Fuel run times PRELZ AT I ]
e Power on time | FEL S )
e Fitted cell run times % 3445 & 8% 15471 [A]
e EGA pump runtime S M FE IS 1T [H]

Exit
Press to go back to the System Configuration screen.

Exit

%R TB H 2 T DA 9] 2 G s B
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3.5 Diagnostics
SRR IS T

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
1T 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 | oA | cells | comms | m

Figure 3.5.i Diagnostics

AI3.5.i #tlEiz i

Di fi
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:

FERG B EBR L% T

Diagnostics

HREAS WT A2 EH T AV )RR W B e, e LR SR MR i OB 26 AR 10

SN HE DL AE AN B AT S D B ) B AIME A B R e 4% R ORI IR AT PLE R LR E B

Mk8 4

Processor temperature

PCB temperature

Chiller current

Fan frequency

CO:z2 bulb current

O: cell raw reading

CO:2 cell raw reading

CO cell raw reading

NO cell raw reading

NO:2 cell raw reading

SO: cell raw reading

CO:2 cell temperature

Messages sent to MM per minute
Messages sent to DTI per minute

SO AT EVO %3467

AN ER IR

PCB i& /&

A HI AR

R AT
AT I R
AL AR SRR L
AR AE RS SRR
— A AR A RS R AR
— AR AL RS R AR
TR R AL RS R AR
TR AE RS R R
TR AL AR IR
BEAY Bl R IE LA 15 AR R v L 5

BRI RS 2 B A% e 11 S A
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3.6 System Log

ARG HE
System Log Detail Occurred
1. Fuel Selection Fuel 1 Selected 15 Feb 17 12:43
2. EGA Started 15Feb 17 12:43
3. Fuel Selection Fuel 1 Selected 15Feb 17 12:30
4. EGA Started 15 Feb 17 12:30
5. Fuel Setup 32 Changed Costing Units (From 0 To 2) 10 Feb 17 16:54
6. Fuel Setup 31 Changed Fuel Type (From 0 To 1) 10 Feb 17 16:54
7. Fuel Setup 22 Changed Costing Units (From 0 To 2) 10 Feb 17 16:54
8. Fuel Setup 21 Changed Fuel Type (From 0 To 1) 10 Feb 17 16:54
9. Fuel Setup 12 Changed Costing Units (From 3 To 2) 10 Feb 17 16:54
10. Fuel Setup 11 Changed Fuel Type (From 6 To 1) 10 Feb 17 16:54
11. Fuel Setup 3 Changed Cost Per Unit (From 1000 To 1750) 10 Feb 17 16:50
12. Fuel Selection Fuel 1 Selected 10 Feb 17 14:56
13. EGA Started 10 Feb 17 14:56
14. Fuel Selection Fuel 1 Selected 7 Feb 17 12:27
15. Fuel Selection No Fuel Selected 7 Feb 17 12:27
16. Fuel Selection Fuel 1 Selected 6 Feb 17 10:36
17. EGA Started 6 Feb 17 10:36
18. Fuel Selection Fuel 1 Selected 2 Feb 17 12:29
19. EGA Started 2 Feb 17 12:29
20. Calibration Schedule Change 2 Feb 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 ‘ Conlfig ‘ Service ‘ Operation

Figure 3.6.i System Log
K3.6.0 ZH4HE

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

ERG B % Ry T -
Kol B s, b B
e Errors and warnings
RERANE

e Settings which have been changed

O R E

e Service intervals
Ik 5% (] g B (1]

e Fuel selection

e EGA turned on/off
TR A R AT

Mk8 i EVO %3457

RGHEZHT LAV R KRG HERSE, RGEMHRAF 1000 %48 KA

70 | Page




3 | System Configuration / £%: % &

3.7 Manual
BPRFi
Manual
1 Technical Specifications
2 EGA Operation
3 System Configuration
4 Servicing and Troubleshooting
Figure 3.7.i Manual
K 3.7.0 [T FH
Manual |8 . .
Press in the Sistem Configuration screen to access the Manual screen.
TERG BB fE R L% T FA P 2 42 mT DAV 1) FH P M4 5

Mk8 JH S 7 Hr i EVO %% diETe
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3.8 Cell Information

RRARBRER
L]
Cell Information
O2 mm

000~®0
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 202‘3 g 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
K 3.8.i 14/ 7 FE#E

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

ARGV E g by GRS (e 2 A% T LA 1) 0 5 LIRS, %R A S X ) i 1
AR TE S

e Cell serial number L& 5515
e Date cell was fitted  f& 38223 H 1
e Cell expiry date eI SO

e Total run times SIS AT A]

e Health B

e Last zero calibration date, source, concentration, raw reading, temperature, and total number of zero
calibrations

RJE— R E AR AE L . BRI WL, JRARTIE. TR AR SURHE B I
e Last span calibration date, source, concentration, raw reading, temperature and total number of span
calibrations (and pressure of span calibration for CO2 cell)

fJa — UCERRRAE ). Hai s W, TR, R AN FR A O O T AR AHE R T 4
WRRALIRES) .

Note: The health % of the cell will only show in the air calibration has been set, see section 2.4.

T ARSI BT A0 AR RE R Eon, 155 2.4 75,
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3.8.1 O, Cell Characteristics
SEERSES

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.

Rk R AR P TR TS O % 209506/, HeIEAR G5 KT LIGR (5 K 1 (3 FI 5 o RVE R 0 H B, B
i 4 PR R BRAR RO T DR 2 e 7 DAY AR R TR S A A1 -

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 O2 readings are not influenced
from CO, Hz, S, NOX and SOX so there is no cross-sensitivity.

SR SRR BRI AT S AR <6 BRI 32 S0 U RS, BRI B AR A R ok O R VE L T o B AR 2 LR
VUFE £ LA il 22 A 2 A% SR ) 28000 T AE < AL b o PRI T P i 0 U0 5 000 8 P R e SR B2 e L
to. HTASIEREAZ CO. H2. S, NOX Fl SOX W4, KA i) R B

Figure 3.8.1.i O, Cell
/& 3.8.1.1 5714/

Operation Ranges: iz 17 6. [ :

Detection Range 0-23% 02

iRl BENGE|

Accuracy + 0.3 % Vol 02

Rl 2

Operating Temperature 5°C to 40°C (41°F to 104°F)
BATIRE 5° C £ 40° C(41° F £ 104° F)
Shelf Life 6 months from date of dispatch

TR 5 49 R H SR 6 N H

Long Term Output Drift < 1% signal/month typically

< S H e 22 <1%f5E5/H

< 10% over operating life
< 10%iz 17 % iy

As the Oz, CO, NO, SOz 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.

02. CO. NO. SO2 fll NO2 fEEIR MBI N 6 AN H o BIFEM S I AE IS 23 5 A4 B RAR IRARIR T
AR 3 A A RS P S AR FIFR S, AL AR (0 75 A T KA A . 4 B bt IR o0 A SO ic J ) 75 2 50 A

SRS AR AL AR RS 9 & 12 AN FHE L — ik, BN AERE 6 2= 9 N FRE i — IR

Please see section 2.5.1 on resetting previous cell run times after changing the cell.

B AT IR I 2 L DAHT AR AR as AT e, BT LA 2.6.1 75,
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3.8.2 CO, NO, NO: and SO; Cell Characteristics
co, No, NOZ *u soz {ﬁggﬁﬁlﬁ

The CO, NO, NO:z 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.

CO. NO. NO2 fil SO2 Hifb2 A LRI M8 M AT AR IR A HE F B HEAT & B . AEIR Y 100ppm 15 15L
AR S B FL P AR BRE A £ 5% . ARIELIRY], LRSS R 229 £ 10ppm, KT HEAE, iz A
SR IS AT BN FH 3 R T

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 Oz and
CO:2 readings are restored to a level within the pre-programmed limits.

R TR I 75 i AR T I R SR BE . D T ALK CO ARSI A5 iy, LT oK R DA% B 1A 5 7K1 ik
F| ok 500ppm, IR BB, ARSI T R FEIFITARTE S RSt UM "R IR L EUK S 21 E
VO NI, IR IX LA IR AR IR A AT

Figure 3.8.2.i CO, NO, SO, and NO; Cells
3.8.2.i CO, NO, SO2 1 NO2 f£/#zs

Gas (range) Fuel Oil (range) Resolution at 20°C  Repeatability ~Shelf Life

B GERD BRI GERED @ (20 °C) HE M PR 5T

1% of signal | 6months from dispatch

el 0-1000ppm Optional A%k 1ppm F511 1% KIEHHERZ 6 ™MH
2% of signal | 6months from dispatch

N[eJl 0-500ppm Optional 7] i% 1ppm Hem2% | RIEHHER6 M
Optional 1% of signal | 6months from dispatch

SO. EEE 0-1000ppm 1ppm E51 1% (BEHEGE 6 A
Optional 2% of signal | 6months from dispatch

NO. IR 0-200ppm 0.5ppm E5I 2% (BEHEGE 6 A

Please see section 2.5.2 on resetting previous cell run times after changing the cell.
B A SR 7 L LR AR AR IS AT I ), FARIE WS 2.5.2 715
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Note: The NO2z and SO: values will display on the EGA sampling screen as calculated values if the NO2z and
SO:2 cells are not fitted.
e WK 224 NO2 Ml SO2 &I, U B — AU EEUE R AE it SEAE R T BCRFE R % LR .

3.8.3 CO2 Sensor
CO2 fH L%

The CO:2 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.

TEAGIRAE AR 2t Autoflame AE7, R T AR BRZLAMERIR . B AR A AR, A AR AR AR
EHORS 2B £0.3% . ARYEME S i A AR AR HE T 7%, FUR m) R BB AR Al S L v % FEAEH

BRI, G @AM TP, AR TR, A dr B TR P B S

Figure 3.8.3.i CO; Cell
/93.8.3.i CO2 f£/&#

Measurement Range: 0-20%
I 0-20%

Shelf-Life: 12months from dispatch
FRERI: KB 12 4>

Accuracy of reading: 0.3%
PHHEE: 0.3%

3.9 Calibrate Now
M EIROE

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

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

B SR S BT G AT S SR, WU AT DAAE S AR L R S I A B e LS IR T, BTE R A B B R
Calibrate ©

g AN <7 A 4 3 R
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4 EGA OPERATION
ST URIE

4.1 Sampling Screen Icons

RxRRER

Pressing on the components on the EGA sampling screen will give access to the relevant information

screens.

FEIH ST R B ok L3 X 2 P T A IR 0f B2 (435 I o

@ @

NO Cell
—ENEL S
CO: Cell
AR

NO:2 Cell
TR A
Sampling probe
KAER K

Pinch valve
A ]
Drain solenoid valve

FHE7K FL 14 1

Restrictor
PRI AR

Temperature sensor
AR IR A
Pressure sensor

JE AR IR

000

o | |

o B
31%

1

Chiller
10%
12°C

&

®
®

CO Cell

— SRR A
O2 Cell

B RES
SO: Cell
AT A
Pump

x®

Chiller (tries to maintain

humidity in cells)

A CERlRRHE S

TR

Sample Gas Flow

FEAmE
Fuel Flow

ORLL

Note: The standard cells that are included in the EGA are NO, CO, CO3, and O2. Optional cells are SO- and
NO2, and they must be fitted at the factory. If the SOz and NO: cells are not fitted, then the EGA will calculate
these values based on the exhaust gases and fuel composition.

VAT R AR AL R 2S 4045 NO, CO, CO2 fil 02 f£/%8%, SO2 fl NO2 {2k k. ey
TR FRDTAE T N8 . IR %% SO2 Il NO2 AL KA, TS 20 B ASCHE MR AR 20 11 4RI e

fH.

Mk8 i EVO %3457
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4.1.1 Temperature
N=]

pii -
Inletmmm Exhqustmmm  Chille rme= Ce | mmm
Temperature 2o
System
60
Inlet 19 °C W
Exhaust 57 °C -
Della 38 °C 50
Chiller o0
Temperature 3°C E
Load 26 % B 30
Outlet 10 °C g \
= 20 N
Cells /\A—\/
Temperature 18 °C 10 K
N 1
0
-10
Feb 08 Feb 15 Feb
R

Figure 4.1.1.i Temperature screen on the EGA

K 8.1 10 T BrIE A i A

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

FERNE DR A% T RPER R 7o 115 A JE s B P28 A% Tt PRI b ) LA IR BE e e, B L3RI LU S

e Current inlet air temperature YRR R
e Current exhaust gas temperature YT AR

e Delta temperature 2

e Chiller temperature AR E

e Chiller load % REER M H 5L
e Chiller outlet temperature AEES R

e Cells temperature FRs s

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

BRI (s T i s, IIPR B BE A S R B 7 T o, W3 1.7.499) .

This data is logged for 3 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.

R A T R =4 15T @ E}]Tﬁ%ﬂﬂuﬁﬁﬁiﬂ}?sﬁﬁﬁﬁﬂﬂ‘rﬂﬁ, N I ES) L A
GV ONE N BN

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

i T LS L N EOF S Excel E7ERigH, B2EBESH I EIRMEE.
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4.1.2 Emissions

B
. . O2mmm CO2mmm COmmm NOmmm NO2mmm SO2 mm
Emissions
Dry Mass Flow |Volume Flow e
Concentration (kg/h) [m3/h)* — 20
2
e 3.1% 2.5 19 6
2
10.0% 10.8 6.0 ©
@ g 10
c
o
e 0 ppm 0.000 0.000 v
w_/_———————_
40 ppm 0.003 0.002 0
@ 3 ppm 0.000 0.000
@ 32 ppm 0.002 0.001 —_
§ 02
o
H,0 - 8.5 11.6 <
.0
B
N, 86.9% 59.8 52.2 z
& 01
=4
NOx 43 ppm 0.003 0.002 S
Total
Emissions|  100% 81.7 7.7 0.0 /
Jan Feb Mar Apr May
*Volume Hlow at STP (298.0°K / 1013.2mbar) @ E}] 2018 2019

Figure 4.1.2.i Emissions

B A.1.2.0 HEEE

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 Oz, CO2, CO, NO, NO2z, SOz, H20, and N2
emissions in the stack. If NO2 and SO: cells are not fitted, these values are calculated by the EGA. The H20
is also calculated within the EGA.

TE KA B L% T ATAT — AL B3 bR AT CAVG )5 B HE O %E, B LR PR AL HE S TP HE 02, CO2.
CO. NO. NO2. SO2. H20 Fl N2 THAFIKE. FREREMARRE. WAL E NO2 fl SO2 {3, N
X EEHAE A S TG, H20 R8s 1l 0 0 B A 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.

RRRER A T RERE, ARG E 17 A 18 i B R ARHEIR AL 45 .

This data is logged for 3 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.

KBRS TE AR AT (L (R = 4 fﬂ@ B FEHLTT LA BOHOE Som (R TR0, 4 R R3O
AT B O ER 4 /I 22

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 mT LR AT B #OF S Excel 7R A& T, H2EEIHSH I EHRITER
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4.1.3 Pressure

EH
Inlet === Baromete
Pressure
-2
System —ah \
Inlet -4 mbar -E \/ \/ \/\ /—\// \
Barometer 1004 mbar E;_‘t \ /
>
@-5
@
£ \ /
Pumps -6 \~
Main -7
Pressure 125 mbar
Flow 600 ml/min 1010
Load 39 %
1000 ’f\\____/
-§ /\/
£ 990 \\_/__/
(1]
g 980
- \\J//
970

Feb

]

2017

08 Feb

15 Feb

Press on the pump or the pressures sensors in the sampling screen to access the Pressure screen which

gives information on:

Figure 4.1.3.i Pressure
P 4.1.3.i i /7 bR %

FERFEE B L A% T AR U A5 s BAR T A i D B, R LR BELU 5 R

e Inlet pressure
R EES

e Barometric pressure (in sampling line)

Rk CRFEED
e Pump pressure

RIES

e Sample flow
FEA R

e Pump load %
BNt AP

This data is logged for 3 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.

TR R AEE T AT A B R A =4 ?EF@ E}] AN AT DA SR S s (VI TB) Y B, 42N I8l 0 Al

AT RO SN E

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 mT LR AT B #OF N Excel 7R A&, 2 EIESH NI

Mk8 JH S 7 Hr i EVO %% diETe
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4.1.4 Fuel Flow

Fuel Flow s Efficiency mmm
Fuel Flow
0.09
Mass Flow 4.2 kg/h s
Volume Flow 5.9 m¥/h 3 A
3 0.08 ~
Energy Flow 0.060 MW 2 \/’ \
Useful Heat 0.053 MW B
“ 0.07 —
Efficiency 88.9% ~
Cost 1.05 GBP/h
89.0
;\—E- 88.9 A
>
.§ 88.8 \/\ /\ /
2
" ee7 N
88.6
0.060 MW Feb 08 Feb 15 Feb
ST &d o
— | | | —

Figure 4.1.4.i Fuel Flow
K A.1.4.1 BEF I8 b

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:
FERAE B % ORI &8 bR v LAV )RR B e e, DR BRI L TR IR EHE -

e Mass flow rate Jigswine

e Volume flow rate R

e Energy flow Rl E

e Useful heat Al A

e Combustion efficiency  BRBERHE

e Fuel cost per hour ESNINP S SIS

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.

PR A AEMSRL B B i R, T LA 2.2.2 %7, BRI IR E 5 iR E

The combustion efficiency is calculated in the EGA, and can be set as English or European, see
Commission Mode setting 4.

R IARCRAE I T AR AR, P AL B e ARt 7 i, 3 WM s E 4.

This data is logged for 3 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.

TR HHR R AR T AT A _E R =4 %&“T@ m?ﬁ%ﬂﬂ%%ﬁ&%ﬁ&ﬁ%ﬁ@ﬁlﬂ?ﬁ, R IS O Al
BN SN UNCE S
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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.

HelfE v AR S A B R #0F RN Excel BT, 25 RIE

4.1.5 Faults
HpE

S FHURAT R -

Errors

Can Reset

Occurred

Reset

. 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

26Jan1712:10

. Exhaust Temperature Sensor Is Faulty

26 Jan 17 12:09

26 Jan 17 12:09

@ N[O AW (| —

. Exhaust Temperature Sensor Is Faulty

26 Jan 17 12:06

26Jan 17 12:06

Errors ‘ Warnings

Figure 4.1.5.i Errors £4i%

Fault

Press 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 information on faults and troubleshooting.

Faults

TERFEBE R Lie T -ﬂﬁll‘ﬁi‘"ﬁ%ﬂﬁf DL 1) d B H o 2 P9 2578 M0 B A 2 s B R A2 AT A
BTVERAE . B EE BRI A LB RS O rT DR o O MU A R HE R 1 58 245 BE L
¥ 5%,
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4.2 EGA Overview
WS s {EER

4.2.1 Features and Benefits

Frmfim

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.

AU A BT P T WS AR B s SR G0 P L RO, IR FT LA UABE JRRERCR . IR BRI E
JEBIT 3 BT R AR e IR R A

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.

HLIZAT: RNV, M0 W O AR R A2 R R A 15 00 R W] DU R IR R R <o AE BRI
AR AN 2 R A AR A D RE MR I8 2 4= PR 1

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.

Bz fE e MR T A E AR R 5 7T DL PR, 3 S BRI i D RE AN 22 & IR AE 7T LU
o HECGEEn] DU MG AT M A%, 3 RO 2 AT RO, A 7 e HE U R 1]
IR EE

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 3 years on the EGA and DTI, and can also be downloaded from the EGA.

RS AT A 2 AR A A M P HE SO AR R AR 22 Ko AE S B HUA AR <20 A L B B MR BRAE T
LB 1E AN 22 A IR AR D0 s I/ A2 AN RGP (KT RORL I FE o R SORIAZRE 08k s £ 0 <0 A (SR B 1
M EORAF =4, IFAT O S Bir A LR 3o 2 il

4.2.2 System Operation
RZIEIT

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.

THA i BGEHE RS B2 RS (A B ORI ) R BRI AT SR o =i 0 < 7>
PTG AHESE il o PERFEZERAE S S A C AR A PSR BE IR AR . REEE AR 3mm,  fnfi
MRS RAEE, AR A RAEE 5 B RCK I ) o SR AT Ao 12 SIS X BRJGe 100 A2 Ao A L v 7
SR IERE I D RE .

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. 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.

M HE NI TG, RS PR HEHR L, AEHE N AR KSR TR REA TR DL BRI U BvR K . B AT I
RAEH BRI ROKEER 4 28HEH— 0 S0P+ AN A 10 228 — K, B
i HEK R I E ZhHE
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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.

SRR T IR AT UE, FUES A — A gRE RS, TR % AR b 5 & ik AR ORI AR A
RO It U N 25U Y Ao i B 2, T HERR I 22 ik AR RORL . R UAE BT A SR S R e s HEAT I
R, WORERNEAIRFFRS, A SRR B AR AT R A . R AR I3 B T 12
AOTACIREARTL S, DL ERISAT — 3. R I 5 T AT AERR B RAE, SRR 5 F AR AR R AR <00
PrACHh T AR i A TE S

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 nor that
contamination from exhaust gas occurs.

T M A S U S PR K R B R UHFTBCR R A, R MR I AR T 2 R HE R AR I ) 23S
AN o I R AR AR AT 5 2 HA AN 238 105 4

4.2.3 Overview of 3-Parameter Trim

3 SHRIAKR

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 Oz, CO2 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 Oz, CO2 and CO to
create the safest and most efficient way of trimming the combustion process.

24 MK8 M AT AR A e — [R) ] T4 A e e vl LU - 3 S8l Thag . 0 <20 B SR I BI7E 2 M <
BB R A 2 (B AF AR 22 R, oA Zh RERE X 22 . (P LG $lIE 5 #HATR0RD BEATROR, ALk
B WA SRS — 2. BUADhRE AT LUE 2R Ca 40 BONRRZE b b 30 Gl I HI IR,
i AR — E A BRI S BRI O e, B et PR A B I 8 s R AT PR
VR, E SEUR S I B T DA I 3 I O e AT BB SR B R s e e R L R N A A A
et A rh b A SN RO R A5 SN . Autoflame R GERT DLRRSEIRIZ A “H B — S LIRSS 3 NS48, i
TR A eI 2 500 22 4 A 2K

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.

ANIE R 2 BOHIE BN T OR O SR B BN BB N, X SR R M SO R
AN B 7R S bR B <

Single parameter Oz trim systems would see both 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 Oz. This can potentially lead to the
formation of excessive amounts of CO but more importantly this can lead to incomplete combustion with
dangerous consequences.

BSHE MR G AT IR & S O 2270 RIRISRA, AT/ SR <. fEBLsEd, oM
R IFAEAEZ SRR R BEAT 0, T2 ST 2 A X RE S B 2 — SR IE R, S
B T REF BUREA E M fa ke K.
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Similarly, single parameter CO2 trim systems would interpret of air as lower CO: levels in the flue, inflicting
similar dangerous conditions in the boiler.

[FIAE, BB R AR O 28 SR G TN B HIE 2 = P A ARG A, (8 Bed H SR fE e

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 attributed 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.

3 SRR B 55— M0 AR MRS BT AR 8 4 008 R B — SRR T e e B — S Bk S 2 AT e 2
RIS S RN FERBEIE il /D 0K S BURIR A SE 4P IR B — LBk . [RIEE,  JCRa A B 22 2 T g
SR KIGINS, FBA T EMRRIE B i) — A S =

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.

MRIEIRBETERER EIX 3 S HrT DL AR S0 2 S5 06 TRE, RIS R Fr i R L 1 22 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.

RO DR I AR R AL AR, AR ER TR A, R R S R ZE BN B %R
BB, SXAEAE I AR rhad I o 48 22 W] DAORFF B AR

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 always ensures safe
combustion without any compromise.

YEN—AZ4Thee, Z2 R, WRIRERS) 10 B, PR3t M sl kR I 2k & . — B
WAL E R E, RGURIHE R RN, DL ERIA 28 22 e ke .
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4.3 EGA Trim Function
WS s ROAThE

4.3.1 Trim Operation
MiRERLE

With the EGA trim facility it is possible to expand the MM so it will measure and display Oz, CO, CO:2 and
exhaust gas temperature, together with boiler temperature or pressure. It is also possible to use these Oz,
CO and COgq 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.

FERH o A A B rhon] DA I s e, B IF R R — SRR . A BRORIOR =il 2 DA K B Tk
BUE D). WA PR AR, AN AR EUE T 3 S8, DLz i U7 AR R A pe v Bl A DA AR
PegRIRgE . KRR B O 24, TR IE AT ARG 8% 1 i DR 3F e CEMARE AR . IEWIRE 3 SHCH T4
TR fo (MR R 1) [R] I AR AIE 22 42

During commissioning, for every paired value of fuel and air, the corresponding values of Oz, 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 (Oz, CO, CO) in order
to verify the combustion performance either side of the commissioned value. The software within the MM unit
will apply 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.

FEVREIE], ORI DL BT — AN S BR A AOR e R A7 . AEIEW BT, R4
K X FELAEARAEAT A AL B I IRBE SR PR AN A BUE AT L. A 3 DNRATRIES S A — SRR —
ALt AT LGE R B AEAE — AL E AR PE RE . FEHIRER T BB Xl 2 AR B el E 5 AR
KB A HEATRSE, ANTARIERT &R BB . 1K L8/ S BOr] AR 75 & B AN RS, B e K 0. 3
SRS 1 AU SR BB e A4k

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 Oz reading from when the air damper is moved, to a change in combustion of
>0.2% O3. This is the time from the moment the gas leaves the burner, to the moment 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
than at high fire due to the volume of the gases passing through the boiler.

RS B R T RIS (R R AR I TR, R S g ) W DA A 7 U O AT &, I S SR R 3, Mhbe
AR T 0.2%%A o I HH R AT TFRRGE RS . MRl adb N JHTE (] 8], 2[RI AR H BRI 2 1R A e 175 150 A
BRIRZS T LG AN o R RIERR B B E 7R, I8 I A ZEAR KOG 2K, 78 1 KA I T R
T R R E .

4.3.2 Importance of Measuring 3-Parameters

ME 3 SPHEEM

The Autoflame system trims on Oz, CO2 and CO, and so is not simply an O trim system. If only Oz is
measured and trimmed on then there is no cross reference to CO, CO2 or NOx. Therefore, even if the Oz
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 O2 readings even if the combustion is good, i.e. high CO levels (>>100ppm), low O:2 levels. With a
simple Oz trim system, this potentially dangerous problem would not be accounted for. With the Autoflame
EGA, Oz, CO2z 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 Oz and CO: are reading correctly the system will still trim due to changes in the
amount of CO produced.
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SRR AR — S BT A Y Autoflame R G IFAE— AR IO EUTOA RS A0 RACII S AN 4R
o MR CEMBRER A B X RS R . i, RMESCRBOER, IR AR SR ]
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The following table shows a potential problem with using the Oz analyser.

TR T PR OCA £5 IEEE F

O, Analyser 3-Parameter Trim (Autoflame)
AR 3ZHIA (Autoflame)
State O3 CcoO (O]} CO2 (6{0)
R a5 — A &5 :iﬂs —iﬂ:
1 3 0 3 10 0 Commissioned
AR
2 4 0 4 10 0 Trim 0
3 4.5 100 4.5 10.5 100 Increased Trim
BB
4 5 200 5 10.5 100 No trim A i
5 4 500 5.5 10 0 Commission position
WAL E
6 3 1000+ 5.5 10.5 50 Trim fil i

Values in red are ones that are not viewable using an Oz trim system.
AR RS R B R A U

State 1 — The burner is operating under normal conditions.

R L-MRIRARAE B % Vg7,

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.

KA 2- WP ed — B (8] 5 5 5 R AR, B I AL B R AR UVE BT O RS B . iR
BRI, SPH7 ORI, TR KT A 20.9% R0 U L, FUTHEEC RIS

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- SN B AR R I e R SRR, P SRR OGP AR . TR AR AN IEH
BRI — AL BRI AR 1

State 4 — Both analysers still see an increase in the oxygen reading. The O2 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.
WA 4 A AT AR I 25 TR BOE . S B AR S50 A U, BLB A B Rl 228,
M7= — AR . Autoflame 73 AT ASCRH N34 0 — S8 IR MEL, DR 2 RN S 4k 8k

State 5 — The Oz 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 Oz, CO2 and CO levels are returned to the commissioned
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values (or close to) before further trimming occurs. This, potentially dangerous anomaly has been corrected
for.

WA 5- SRR SARYE AR EGHAT ORI A 2 1) — ALK . Autoflame 23 # (R 21 e Ff s
DU A 2 SAEHOR B R BE, AT ORAERE— D IR BT AR A — A AR [ 2 Bl (8%
) s RFERT LRI A A TG -

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

WA 6- AAMBCK R AE BRI, 1 Autoflame 1S /T4 2R Gk e R0 AR B Aff (¥ 475 e 32 A 7 AGL ) o
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Figure 4.3.2.i Combustion Map Screen
& 4.3.2.1 IEEFE

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 Oz, CO2 and CO. The graph on the right 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 small circle indicates the current position of the
trim being applied and the current combustion values are displayed at this point as well.

BRORE (LA 4.3.2.0) SR THOAThREWFIE RS TAE. & PRl 55 L1 MRET & T Blys
)RR B e . A be RIS R b R TR T DO R R — A A R BUE . R A ER BN T
Etialf ey ok SR DS Ul 52 0 G -4 € (=R -3 s B B X R N B T R E AR i DR L VA R LT
AR RAR

4.3.3 Trim Correction Calculation

WA IEER T E

The additional correction calculated at each trim cycle is the combination of the correction determined for
each of the combustion products Oz, CO2 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:

AN A N TSR AR AR R AR IR = P A A — S A B R TEAE VST A9, R =
KOEEAR 2 A5, THEOP IR T k. “A- “RIEE M, “Cv” 2RiHEE,

The commissioned values are calculated by interpolation for the current fuel valve position.

AU AR S 24 BTRR 7 BT A

“Ar RARTA
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The current measured O2 value is determined as air-rich or fuel-rich side of the commissioned value.
2 HTI A 1 AR SE AR AR A R BUE Y E S E A T R AR .

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

FECYHRTEEECE T AR E A L A A TR R R E T S

Negate this adjustment to produce a correction.

B R B2 55T AL IEE .

The corrections for each product are then combined with additional weighting given to Oz (x1.5) over CO:2
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 IS S BSNINBUE RN 02 (x1.5) KT CO2 M1 CO (x1). A EKRILEFHINEIZAT S IEE
IR T REIE . T e R SR I 2 — e UE R BR 1, e A ER A2 £10%.

Example 7~
The following shows an example calculation. At the current firing rate the interpolated commissioned values
are:

AN SR 7 SEoRG], BT RE 3R R0 B A A -

Fuel Rich (A-) Commissioned Value (CV) Air Rich (A+)
2 (A-) WIAE EE (A+)
(O]} 2.8% 3.0% 3.4%
CO2 10.2% 10.0% 9.7%
CO 8ppm S5ppm Oppm
The current measured values are:
LIRSS
Measured
W EE
(@] 3.5%
CO, 9.7%
CO 2ppm

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

A AN H BV T BORE EIHS M 1 -
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0% A- cv At
A
3.5% O, @
>
/m(
_ / 3%
- 2.8%
>
6.3% Trim
CO%
A
r————___110.2%
10%
9.7% CO, )\?\(}
9.7%] T—--_
>
3.3% Trim
CO ppm
A
T 8ppm
)\( 5ppm
2ppm CO )\gw
E . >
3.0% Trim
-5% 0% +5%
These are negated and combined using their respective weightings:
XU 25 R s I L B A INAUE -
Correction Weighting Weighted
B IE{E InAUE Correction
IRV IEAE
Oz -6.3% 15 -9.4%
CO; -3.3% 1.0 -3.3%
CO -3.0% 1.0 -3.0%
Total &7t 35 -15.7%
Average “FI5{H -4.5%

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°.

RN B A2 -4.5%,  WUPREZAE N EAE— W] PR AE . Biln: o (B2 +0.5%, TS50 e AR e 4 00 52 -
4.0%. ZHCHE BB R Al IE S, RS SRR E MR 52.0 B, NIAREEHALIEE-2.1 AT LA

A A AR B A A2 49.9 T
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4.3.4 Trim Timing Operation

AR FFIRME
77777777 DRAIN START— — — — — — _ _ _ SECONDS
DRAIN PERIOD 5
77777 SAMPLE PUMP OFF, DRAIN STOP — — — — |
WASHOUT PERIOD (PARAMETER 8) 30
RESIDENCE TIME AT
CURRENTFIRING RATE
s | TRMANDCHECK |
S COMBUSTION LIMITS
E RESIDENCE TIME AT
3 CURRENTFIRING RATE
& | TRMANDCHECK |
y | & COMBUSTION LIMITS
oYy
5 8 RESIDENCE TIME AT
e CURRENTFIRING RATE
z| = | TRMANDCHECK |
- | E COMBUSTION LiMITS
E o RESIDENCE TIME AT
b g CURRENTFIRING RATE
g | TRMANDCHECK |
% COMBUSTION LMITS
[V
o RESIDENCE TIME AT
i CURRENTFIRING RATE
! | TRMANDCHECK |
3 COMBUSTION LIMITS
=2
RESIDENCE TIME AT
CURRENTFIRING RATE
| TRMANDCHECK |
COMBUSTION LiMITS
RESIDENCE TIME AT
CURRENTFIRING RATE
| TRMANDCHECK |
COMBUSTION LIMITS
RESIDENCE TIME AT
CURRENTFIRING RATE
CALIBRATION | _ TRMANDCHECK _ _ _ _ _ _ __ |
(IF REQUIRED) COMBUSTION UMITS

Figure 4.3.4.i Trim Timing Operation
4.3.4.1 TR AR

If a calibration is due during the trim cycle, the MM will delay the calibration until the cycle has
ended.
FEASCR Jo) S 75 A SRR IR, PR RS BRORE SaE 8 AR v P 1) L 5 58 s Al R 34
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4.3.5 Channel 5 Trim (Mk8 MM Only)
BiE 5 MRE ((NAT Mk8 EHIER)

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
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.

M EIEIE 5 RN, B SR H R PR IR I B R A A BRI MK 1 IR EERNE VSD ERE AR,
4% VSD ARSI D) 55 B, X2 tt4 VSD 3BT (90-97) A ZHER B & i1 )5 K],
Bt A N\t R/ PR Y LR AR B H RN BRI . IR R Gl i, VSD SRSl e A fa LS/
LT B A N F S R /N OR T A S T AR, U 5 AT EOR I, RO S P R N i DR ) S i (B
A IER o 42 R HURE I 8 DR AF 1) S S AR S A5 5 AR A6 A, iR 2 75 Ca % 1 iliE 5 flol .

4.3.6 Trim Delay

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 Oz 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 Oztoo far.

Whpess J5 Bl I ARAAE, M BCR TR HEK, IFAE 20.9%%0 R CHTEEA 10 BIAF RITIRREE, IXFEIG 1%
R BUE . BRSO M AOT A6 M AT e TR HH R B IR ], B DR AE i SRV A SRR IE 2 SR A B . M
T AT U6 A T AR SE AR I 8] Bk T4 7 ) 45 B I T o SR SO T 4 BT R S AR I TR R, MRS M ORs 32
B BY %A I R MR L Gl 2 i, AR b 40

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.

AR A BN TR R HE, I 32 (RUAREIR ) WAUK TRGHERS A (S4 24) , HIZR/DEHEIN 40 5. S8 24 B
NERINE 120 PR, £ 32 MBIy E D> 160 A0 G AT AV Iy 200 72 G 32+2548) o X thIik
TR AP A5 A ] o
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4.4 Combustion Efficiency Calculations

o3 e diph
Based on dry gas.
FRAE T <55

English Calculation:

FATH T

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

K1(TG — TA)

wco, —* (K2(1121.4 + (TG - TA))))

%Combustion Ef ficiency = 100 — (

K1 =038 Natural Gas (F1/F4) RIRS (FLIF4)
K1=0.56 Fuel Oil (F2/F3) ¥ (F2/F3)

K2 =0.0083 Natural Gas (F1/F4) KRS (FL/IF4)
K2 =0.0051 Fuel Oil (F2/F3) #Auh (F2/F3)

TG Flue Gas Temperature A< I6./%
TA Ambient Air Temperature in Boiler House
Bk s N IR R
Note: To use these equations temperatures must be converted to °C.

VE: A bR oy S L 0 AU 9§ IR

European Calculation:

W 5 5 95«

%Combustion Ef ficiency = 100 — sensible heat loss
BRI (%) =100 — BHHR

%Combustion Ef ficiency = 100 — <(TG —TA) X (
ke (%) = 100

—FFF +B
209% — 0,% ))

A =0.66 Natural Gas (F1/4) KIS (F1/F4)
A=0.68 Fuel Oil (F2/F3) A (F2/F3)

B =0.009 Natural Gas (F1/F4) RS (FL/IF4)
B =0.007 Fuel Oil (F2/F3) ¥kl (F2/F3)
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4.5 Combustion Limits

#AIRPR{E

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: Oz, CO2, CO, NO and exhaust gas
temperature.

BRI BRAB A AE M S5 BT ORI AR e — A FH I AT R [ RGEBRAE N, RGO e e, O]
DA CR IR e IS 2 I8 B S AR A 22 A AR BE, RN IE R SR . T RR I o] LUK BRAE v 9 P A <1
FR)— A A ME AR BB Oy — P X . ARE M AR B A 2 A o S B BRI T BRAEL, MARSIRAE P BAES R, —
Akt —E k. —SHAAERMEIRES 5 MRS H HiKE .

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.

PRI BRAE T Ld i e AR R e It 19-27 IS4 94-97 #AT T . AR AT, £ 12 UAUER X
B A A e IR AR .

Offset Limits

AMEIR(E

Standard (offset) limits are a set percentage volume above and below for Oz and CO2, 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.
PrdtE CRMED BRAEE — B0 A i W aE AR B 2 b, KT el T4 U R, IR KT — %Ak
— AR, R R TR o WRAE SRR T AR il 2 b A B RMER AR, SRR A 4 BIUE BB R
W, XU TR IR 12 RWE .. MR R e A EOREOA S, RN RGETE P, I R
TE 58 BUW S B AR G a5 A -

Absolute Limits

40 PRAA

Absolute limits are a specific percentage volume, ppm or temperature. In this form only an ultimate low value
may be put on Oz and exhaust gas temperature in percentage volume and temperature respectively. In the
case of CO2 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.

A BRAE & —MRp s IR E 20 BE . WREER S . AERXAPIR AU, VAT BB B — MR AR, 8= BE AR,
JEBOAAER A e FEAH “R BRI LT, (s (8 T AR T e . BT — S — LR, AT
USSR P Al e o X S A AR S A A R SRR A e o SR PR B e OB BUS SN, BART 72 I B po ke 2
BUE o

Combustion Limits Control Functions

BRI R 475 i Ty e

Using Option 13 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.

T A BE PRAB I, R A A B AR T 13 T DA FR 40 SR S BA T P AR 58 A A R R 45 1 DO RE

Control Function 1

I ThRE 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.
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L I RER, HORDhReR B, REURER IS A BisAT, S B BRI R o E .
PEFREH U RN, A B R R RO RAT, SRR RER CRFAEADIRES, RIS A A A PR AE

Control Function 2

i Th 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.

i R PRI, PRI BUE e ds . FIREHIBEYC SR RH R, BRI REE, N ReH
REFBUERS .

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

TR AR 1R AR HERRAE 1R -

4.5.1 0O, Combustion Limits
FSBIRIRE

N

o o~
\

~
\

02 (%)

0 25 50 75 100
Firing Rate (%)

—_— (02 Commissioned =—=Q02 Offset O2 Lower

Figure 4.5.1.i O; limits example
A/ 4.5.1.0 s TR 1ER B

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

4.5.1.0 SR TRARER] . nRAMERRAE R 2%, SR AUE MR E R RIRT 2% (M2, ke
SRR VB (RO T 20 79 IIERIE) o WERZEXT T IR BN 3%, bR UEREEMRT 3%, MRbedti
R ER
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4.5.2 NO Combustion Limits

— S L FIRIRIRIE

70

60

50 e —
— \
g- 40 T \
Z
g 30 — \

10

0
0 25 50 75 100
Firing Rate (%)
= NO Commissioned ===NO Offset NO Higher

Figure 4.5.2.i NO limits example
AI4.5.2.0 —H EERIE P

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 4.5.2.0 Bon T —SACERMERS] . i RAMEIRAE By 20ppm, 24 sk — A ZE IR E T &K T 20ppm
AMEAEI, PRBEER R B O T 2 79 HERAE) o ansR4a% T BRIE ¥y 40ppm, 4 skfr— AL BB T
KT 40ppm I, PR AR K AR .
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4.5.3 CO Combustion Limits
— SRR PR1E

40

35

~—
25 ~—
gzo_ \ \

15 S
10
5
0
0 25 50 75 100

Firing Rate (%)

= CO Commissioned ====CO Offset CO Higher

Figure 4.5.3.i CO limits example
A 4.5.3.0 —H LRI P

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 4.5.3.0 B T —EABRIRE RG] W AMERE BN 20ppm, 24520 —E AL BRE MR RE T & KT 20ppm
AMVEAE RS, BRBERIE R VAR (BT & 79 WHEME) « tnSR4axt ERRAE &N 20ppm, 4s2kr—S Ak a{E T+
E KT 20ppm I, BRGEEK A H AR .
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4.5.4 Temperature Limits

iR PRI

600

500 | 4/

300

200

Exhaust Temperature (deg.F)

100

0 25 50 75 100
Firing Rate (%)

—Temp Commissioned  =——=Temp Offset Temp Higher

Figure 4.5.4.i Temperature limits example

i FEIR 1 P 7

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.

K 4.5.4.0 Bon ViRERMERS]. tRAMAEBDY 100 H RS, SehribURBEMEM R BUETT & KT 100 £ IK
JEIS, BRBEER A R CHUOR T 280 79 HIERAED .

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

RN L IRAE B0 500 HEIREE, skbrfR R T KT 500 HEIRFERS, AR 2R A H AR .
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4.6 Emission Gases Data Logging Units

HSHBEERSE T

The Mk8 EGA Evo logs gas concentrations for CO, NO, NO2 and SO: in both PPM and mg/m3, so when the
concentration unit is changed in EGA Setting 9, the graph on the EGA screen will display the emissions in
the specified concentration unit.

5 8 AT EL PPM Al mg/m3 dsk %k, —SHAE. “HIEM R AR AR, R4k
FE S ITTAEM T WA B B 9 TR Iy, R W A5 e L F) BT S s 8 8 R R B e RO HE TS

The user has the option to download the long term EGA emissions data in either ppm or mg/m3. The
preferred unit can be optioned first in Setting 9 (PPM and mg/m3) so that the downloaded long term
emissions logs will have the same units as selected in Setting 9 before a download is taken.

PP AT RAAe 35 T 38 T <03 BT ACHETCE 0 (ppm B mg/m3) . ATDASeE B 9 Pk FEE UL T (PPM A
mg/m3), VMEAETEZAT, TROKYHNH S50 E 9 s m fAAmFE .

The long term EGA data also includes the NOx concentration level (Combined NO and NO2).
IR A OB IS 045 BRI BE AP (S — U BN S8R

4.7 Downloading EGA Long Term Logs
THESSHUKHAE

The EGA stores emissions and other data internally for a period of up to 3 years, these data can be
downloaded from the EGA and exported into an Excel spreadsheet via IR lead using Autoflame Download
Manager software. Please refer to the Autoflame PC Software Guide for full details.

TR HTACHE PN B A4 HE RO Fe A B0 Kook 3 48, XS di vl LM 0 MrA b Rk, I Autoflame T %
EERMET IR 51285 H 3 Excel HFEMEH . FERIEZ Autoflame PC #4457 -

On the Download Manger software, go to “Tools” and select “Download Long Term Logs”
FENEE R, AN “THR”, %8 “TERKYHE”

File | Tools | Help

s (& Options..

Convert Mini Mk7 Download for Mini Mk8
E st Convert MM Mk6 or Mk7 Download for MM Mk8
)

T 5 Unlock MM Features...

‘ Download Leng Term Logs...

5-gh B Take Device Screenshot...

Monitor Data View and Download

COM Port: COM6 _.:

Figure 4.7 i: Autoflame Download Manager Software
/& 4.7.i Autoflame 2 & FEE1F
On the newly opened “Download” window, select “Get Log Info”, the Download Manager will compile a list of
downloadable EGA data.

Mk8 M 73 i EVO %4451 99 | Page



4 | EGA Operation / fl/5 53 X e 1E

RO “ a7 @0, g8 “FRMHEER” , TEE B SH]—Da FBAMR I E 512 .

Tick the boxes for any data that you want to download or click “All” to select all the data in the list. Click
“Start” and the Download Manager will start downloading the data into your PC.

PR TSR, B A e mEIRTHTE SR Al COTER” MR BESRROIOT IR T B
FIVRECT HL G o

| Getloghfo |

[¥] Exhaust Temperature
V] HSL Temperature

(V] Cell Temperature

[¥] Pre-Heat Temperature
[V] Ambient Temperature
(V] Chiller Temperature
V] Inlet Pressure

[¥] Barometric Pressure
[¥] 02 Concentration

[¥] CO2 Concentration
[¥] CO Concentration

[¥] NO Concentration
[¥] NO2 Concentration
[¥] NOx Concentration
[¥] SO2 Concentration
[V] Fuel Flow

[v] Efficiency

[V] 02 Mass

[v] CO2 Mass

[¥] CO Mass

[V] NO Mass

[V] NO2 Mass

Figure 4.7 ii: selecting and downloading long term data from the EGA

B AT i MAMT IR FEFERT T 2 KA
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5 REMOTE MONITORING
prigid ki

5.1 Overview
Bk

To access the EGA remotely for the purpose of monitoring, this can be done either by using a Mk8 DTI or by
utilising the Direct Modbus feature available on the Mk8 EGA Evo. There are limited number of Modbus
addresses available on the Mk8 EGA Evo which can be accessed directly without the need for a DTI.

T AR H B AR 7 A R RLE A A 8 AR AR e L R AR 8 AR A A BT P B
F2H) Modbus FER 58 . 1EH 8 AUH A A B AN 75 ZE B A% 4 1 T LUEL 07 17 B Modbus Hihib 208 A FR

Direct Modbus can be used if the EGA is set to Standalone (Setting 1 option 0). It is not possible to use
Direct Modbus if the EGA is controlled by an MM (Setting 1 option 1). However in this case the Direct
Modbus feature on the MM can be used to get the same live EGA values through the MM.

AR A B B SR (B 1 23T 0), EHEATLMEA] Modbus. 4 SR/ Hr U B — Mz il i
(BCE L3R5 1), WA FTRENME M E % Modbus. (HEEXFMIFILT, f2HIHH 1 i) B Modbus T g i i 2 i
BRI R 1A ROW T E -

To access the EGA via DTI, please refer to the DTI setup guide for full details.
T I B A A VU R AT VRIS TR 2 B B A e 1 22 348 1 .

5.2 Wiring
L

The standard MM serial communication pins on the EGA flying lead are used for Direct Modbus for the EGA.
FEMH T AT AR 2 L s v 2 R bl B 47388 A5 £ T T A A EL 4% Modbus .

%%
O O O, -
0018 O Pin 13 (MM-) or (EGA -)
@) W7©W3 @)
9 019 0O Pin 14 (MM+) or (EGA+)
Q16 O 14 0O
8@ 15 ~ 4

7(Op 5

EGA DATA LEAD

Figure 5.2 Direct Modbus connections on the EGA’s flying lead
/5.2 Modbus ZEREM T BT X #5246
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5.3 Direct Modbus Settings
Modbus i&E

The following EGA settings must be set to enable Direct Modbus to work correctly on the EGA:
DL A4 A e B 0 20 B O JR FH B3 Modbus LR 4 AR 3 A

Setting = Default Description

W NN Yi ]

56 0 Modbus Data Format
Modbus % ##% X

The Modbus data format on the EGA should be set the same as the
baud rate used on the external Modbus communication program.

SRS 53T Modbus #odfs #6 28 1% 7] FH T~ 4M5 Modbus 815 15 5 1Ry
HERE .

0 Binary Format

kA =X

1 ASCII Format

ASCII #% 3

57 1 Modbus Device ID

Modbus # £ ID

This ID is used to recognise the device on the external Modbus
communication program.

I 1D T4 8% 1 Modbus 38 PR B % B %

1-247

58 0 Modbus Baud Rate

Modbus J H5 %

The baud rate on the EGA should be set the same as the baud rate
used on the external Modbus communication program.

EGA L3 R N 8 B N 54 Modbus 38 TFE 5158 F 3 4 R A0 [
0 9600 Baud 5%

1 19200 Baud J 4% %

59 0 Modbus Parity Setting

Modbus #F %56 5 &

The parity on the EGA should be set the same as one used on the
external Modbus communication program.

EGA _LHJFEHRLR N i E Dy 5 4 Modbus 3@ 5825 s F AR TR .

0 No parity / AR5

Odd parity / 15

2 Even parity / {5156

(=Y
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5.4 Modbus Addresses
Modbus itk

There are 4 types of Modbus addresses:

Modbus Huhtf 4 Fp2.

0x Read/Write digital outputs — offfon commands

Ox /5 K7 —— R DT A i 2

1x Read digital inputs — off/on signals/indications
Ix BHECFRAN - REDTRE SRR

3x Read analogue inputs — variable data

3x UM - A ARERE

4x Read/Write analogue outputs
adjustments

Ax FEIGHAmRE - ATAS

— variable

These are binary values and have a 0/1 value
indicating an off/on or no/yes value.
XL T RERME, B O/1 {H, Fox KGR/
Al .

These are multiple integer values and can have a
value of 0 to 65534 and do not contain decimal
points i.e. channel 1position Modbus value is 900
which is equivalent to 90.0°

XL MEEME, WTRLAA 0 #| 65534 HIfEIEH
AN s, BIIEIE 1 47 E Modbus 54 900, #H

2F 90.0°

On the Mk8 EGA, the following addresses are available:

7 MK8 EGA L, wmJLA# A LRk

Digital (1x Read)
B (xR

Address #ift Device #t#  Description #fii®
10224 MM EGA OK TO SAMPLE / EGA 7] L%k
10993 EGA AIR CAL IN PROGRESS / &S et 4T
10994 EGA SELF CAL IN PROGRESS / [ etk 47
10995 EGA CHILLER READY /4 #1254t
AMBIENT TEMPERATURE OK
10996 EGA TR A5 FE TF 2
AMBIENT TEMPERATURE HIGH
10997 EGA TR I
AMBIENT TEMPERATURE LOW
10998 EGA TR I
10999 EGA UNUSED 1 /#f# H
11000 EGA EGA READY / EGA L%
11001 EGA CO OPTIONED / CO %
11002 EGA NO OPTIONED / NO % H
11003 EGA SO2 OPTIONED / SO2 #%H
11004 EGA IMPERIAL UNITS / Bl 847
11005 EGA IS SAMPLING / R#fh
PRE HEAT SENSOR ENABLED /
11006 EGA T R
11008 EGA NO2 OPTIONED / NO2 i% H

Analogue (3x Read)
PR (3X B

Address Hiht ‘ Device &

30601

EGA

Description it
FUEL SELECTED / %k} ik #%

Mk8 i EVO %3457
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30602 EGA 02 CONCENTRATION / O2 # &
30603 EGA CO2 CONCENTRATION / CO2 ik Ji
30604 EGA CO CONCENTRATION / CO ¥ i
30605 EGA NO CONCENTRATION / NO &
30606 EGA SO2 CONCENTRATION / SO2 ¥ Ji
30607 EGA EXHAUST TEMPERATURE / /{1 %
30608 EGA EFFICIENCY / #3%

30609 EGA ERROR NUMBER / 4%t 4

30611 EGA DELTA TEMPERATURE / .5 %
30612 EGA AMBIENT TEMPERATURE / ¥ 353 )&
30613 EGA PRE HEAT TEMPERATURE / Fil R &
30615 EGA NO2 CONCENTRATION / NO2 i Ji
30616 EGA AMBIENT PRESSURE / ¥ 35 [t

Mk8 i EVO %3457
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6 SERVICING AND TROUBLESHOOTING
YE 3P FIRREHERR

6.1 Servicing

HE3r

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.

MO — AR RS, T BrfiE T aoue =, R 5 2 I 4Edn, i ORod o D e SRS 1HE A
HIEEHUF PRIE % 23817 .

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 crucial to maintain the correct operation
of the EGA and 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.

H1T Autoflame ST BT AT 1 miBHE, IR ORMERS . AT EERDISAT, & EREX 0 B GEAT 4Ed7
LS T AT AR AR S A AT A IEREAT 2R E 2L, K 200 I HEAT o A FH RARAURIRIN , AR
Bl Dy OSSR T O ZEERE 12 2 18 A HIRE A m BEATYEY, FIRAIhIARERS, &8 6 = 12 M HiRit
i/

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.

RS T ACHE 75 ZEE P I QR SR IR LR 2 R R T M A RS AT A i o A TR AR YIS P JE A E X PRI,
DR th 75 B SIS e RSk RO KB HEAT SRAE AR, R 5 AR RAE SR Beas (AR R IR R 38 3, i 2RAS 2
I SR 2 S B O HER, SRR R T AR AT SR . SO AT RE R R AR L VA B R A A Y B ) R
2 (8

6.1.1 Sampling Probe Maintenance

SRR RS

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.

FEAUE IR, HFUE B3R AN AT R IE SE AT 0 EAT 454, SRATE B E X IR A — IR, WERIX
AIEZE . AL EPORL A ORHN,, BB DAL AT BE S AR R UTTEY), S BUR b A L I b

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 to pull out the deposits, otherwise the deposits will be pushed further into the probe
assembly.

MIXCRAHEKAE S (7Tmm/0.275 4&~1) 4l W FVE AT DURTEUTIE, e Bl Sk B B Sk al LUK ILE M i
5 WICHE VR 2 W R HE AR S
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Figure 6.1.1.i Method of Cleaning a Blocked Outlet Tube
Kl 6.1.1.0 GV 2E Y LV R S

6.1.2 Servicing EGA Sampling Probe
S T OCREER L4

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.

N SIS T OCRFE RSk (3 S8 25 SRt A 28, DD AR S R Sk I 22 2% — A HE AH I DB 28 ROM I D8 2 . R A AR
KR TIETE, KRR ARG AR AOTIRRAEE . AR S D) SR EFE KT 550 mi/gy g,
ALK/ SURY Y E S

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

BEPRENERE, 15 CE R R AL [ e AR A S R 22 . TS 1.6, 1 R AgEIER. BUAERT DA
A JER 2 - iy R L A P AL

2. Remove the sampling tube and thermocouple from the EGA and unscrew the end cap.
MIES A BB SRAEE B EAS,  IF 47 T RS 5E

3. Retract the filter and thermocouple from inside the probe at the same angle.

AR A1 JEE ARG A RS 2oL 08 5 R4 LA A 1

4. Replace the filter on the end of the thermocouple; the thermocouple can also be replaced.
FESEFE O THR BT 4 2, Ao T DL s 46

5. Loose the 2mm set screw located above the cap extract the thermocouple.
Frfa 2mm [HERRET, B IAGRAE.

6. Replace the thermocouple and retighten the set screw.

B A AR I T R T e R AL

7. Check that the stainless steel filter and inner sample tube are clear inside.
R B AN IR AR AR N2 S .
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8. Very carefully push the delicate pre-formed filter onto the stainless steel filter.
AR /N0 R S5 T 2o i A4 B AR AN DE A

9. Slide the inner assembly back into the stainless steel outer casing.
W PN S HE [N AR AR 52 N

10. Reassemble by sliding the assembly into the casing and screw together.
K S BN AT NI R AR 22

After reassembly connect the probe to the EGA and check the pump pressure and flow.
HFAE R E R RCLE R R EGA B RE IR & .

6.2 Shipping
B

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.

RS A — R C SR 3 AL B REA AR, DR R A2 i sl 3 I 6 A P iR B e

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

ORI O3 IR AL B0, R B B RIIG EARSE, TEWTRRE RGO R pr e s i 1508,
W ASATHERE B -

Please contact Autoflame or your local Tech Centre to obtain new Autoflame EGA packaging.
THIEK R Autoflame B ML HEAR O 3R BUR 7 BT A B .26
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6.3 Fault Codes
SRS

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.

JHA A BRI R R b, RO R AV o IR SR I S BT AR5 LR PR, H H B0 4 P R S AT A
AT IR A R DGR T PEhi s, RT AR AT 13 W B IS RIS OGRS . B o
BT A H I B b 2 R R 15 Ak R 18 AT .

Please refer to the MM Installation and Commission Guides for EGA fault codes displayed on the MM.
R RS SRR A A BREAAD, 155 2 5 AR 22 B AT TR R

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.

e AT ACK B 5 ARG IR R, BN W BEEEACRS 0 FEMR R TR B R “CO
Cell Invalid —FABRAERAT TR+ WRTR — A AR AL A LR
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Fault Message Type
P HE KR
0 Cell Invalid £/ #% T3 Error 4%

The displayed cell is either not detected or the incorrect type has been fitted on start-up (O2, NO, CO,
CO2, NO2, SOy).

R HR AR AR R A R BN 223 TR S (02, NO, CO, CO2,NO2, SO2)
Check the cell has been installed correctly.

oA IR 75 IE A 222

Cell Data Loaded & &2 £ Warning %%
A new displayed cell has been detected and calibration data has been reloaded.
LN 381 J 7S FR) A RS O L BT I AR HE R
This is the correct response to a new cell being fitted.
LR AR5 X T IEH ) SN .

Blocked Input % A\ BH % Error 4i%

Input pressure below optioned fault threshold.

i N 3 78T 308 7 A R B

Check Commission Mode setting 47.

KA i R R E 47

Check the air inlet filter, and the external particulate filter, if fitted.
o U PR SR AN BRLE E A () .

Blocked Output % ! FH 2& Error 45i%
Barometric pressure is above optioned fault threshold.
RAUH R T 126 7€ F P (R
Check Commission setting 48.
A i R U 48

Ambient Temperature Low 335 EE K Warning %%

Ambient temperature is below 3°C (37.4°F)
SRR T 3 B (37. 4 BIREE)

Ambient Temperature High 35515 & 5 Warning %%
Ambient temperature is above 42°C (107.6°F)
IR T 42 8 (107. 6 R

Chiller Frozen A #1434 %A E Error 45i%
Chiller temperature is below 0°C
AR ST FE
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.
RAZEETINRY, i T RAICRERE, R 53R, oA O S8 I H TAE.

Chiller Temperature High ¥ %1 2% 5 B & Warning i
Chiller is not cooling ¥4 1 &% A1l

Flow Out of Range it &8 H i [l Error or Warning
HiREE S
Sample flow rate is less than 500ml/min or more than 700ml/min
FEAGLRART 500m1 /73 B 8 T 700m1 /73 B
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.

PRI A BT A B2 1 298, MZHOE & — Pt . e B RHER S i B2ede 7 B R Ui
i A=

11

Self-Cal Low Pressure H# k& 11k Warning %4
Self-calibration has failed due to low source gas pressure.
H R HE T e PR U A I H Bt
Check the indicated gas supply, this fault could mean there is no gas in the bottle.

R AR E HObR IR, AR AR T BLRR U B
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Fault Message
il HE
12 Self-Cal High Pressure H #: & 11

Self-calibration failed due to high source gas pressure.
H R HE T RE PR s g vy e I

Check the pressure regulator for the gas supply.

oA YR ) s 0 T A

Type
KA
Warning %%

13

HSL Out of Range JN#ACKFELZLHE H i
Heated Sample (HSL) temperature is out range.
INFRAE 2l B2 L
Check the HSL supply fuse and check the connections
LA I FACRAT: 2k PV OR 8G 22 M1 2

Warning %%

14

Excess Calibration Drift % 22 45 K
Calibration drift is out of range.
i 22 B L
Check Commission Mode Settings 23 to 26.
2 i U KB E 23 9 26,

Error 5%

Temperature Sensor

WP AR IR A
The displayed temperature sensor is faulty.
S 73S HA R PR A SR B

Check the connections on the thermocouple and the pre-heated air sensor

F 2 A R AR AN R 2 AR I A 2 AR 2

Error or Warning
EREE S

Pressure Sensor [ /& /3% #%

The displayed pressure sensor is faulty.
SN B s A TR B

Please contact Autoflame or local approved Autoflame tech centre.

5L AR Autoflame B M HLAFZALHT Autof lame FEARH L,

Error 4%

17

Chemical Sensor {2 4% &% 5%

The displayed chemical cell is faulty, check the connections.

TR A AR R s R I A

Error 4%

18

Optical Sensor Jt:2: 1% 2%

COz2 cell is faulty, check the connections.
AR RS B R A

Error 4%

19

Optical Bulb Y2247 i
CO:2 cell bulb current is below 50mA.
TR IRAR S KT VL L ALK T 50mA
Check the connections.
F A IE R

Warning 2%

Fan Blocked JX\ 553 %
Ventilation fan frequency is below 40Hz.
it AR A T 40Hz
Check the air inlet filter.
KAt e

Warning 2%

21

EEPROM Write Failed EEPROM B A k)i

EEPROM data could not be written after multiple attempts.
EEPROM i £ % Yk 25135 o B

Error £5i%

22

EEPROM Read Failed EEPROM 25 4k M

EEPROME data could not be read after multiple attempts.
EEPROME 4 7£ £ 21 m oIk .

Error 4%
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Fault Message Type
A HE RE
23 Clock Not Set B #h A 5 & Warning %%
e Clock not set.
I B R i
e Check the battery on the main PCB.
25 32 PCB AR_E L.
24 Service Interval Error or Warning
JIk 55 1) ke B 1) HREE
e Service interval has expired.
Jik 55 ] b It 1) 2 21 37

Check Commission Mode setting 54 for service interval and 55 for service interval error period.

I 55 Vi o e ) 35 e 7 1 A e B 54, iR 55 1 el s ] 8 0 i A 1 1R KB . 65

Calibration Result Invalid 1 #E45 52T %%
A cell calibration is rejected.
R TR AR HERAE 44
Check gas bottles are in correct port.
R AU AS S RAEIE I R b

Warning %%

26

Software Error #f448i%

Please contact Autoflame or local approved Autoflame tech centre.

THIER Autoflame B HLZEIZANF) Autof lame FE AR Lo o

Warning %%

27

Software Error ¥4 1%
Check the software versions installed in the EGA are compatible.

O A 223 AR M T WAL B A A T A

Please contact Autoflame or local approved Autoflame tech centre.

THILR Autoflame B HLZEIZANIF) Autof lame FLAR ALy o

Error 4%

Software Error /45 1%

Software is corrupt, re-install EB software.
AR, 1 HR 2% BB Bt

Please contact Autoflame or local approved Autoflame tech centre.

TEIER Autoflame B ML IZANIF) Autof lame FLAR Ly o

Error 4%

29

Software Error /45 1%

Please contact Autoflame or local approved Autoflame tech centre.

5L AR Autoflame B M HLAFZALHT Autof lame FEARH L,

Warning &%

30

Display Communications & 7~i# 15

Check connections between display PCB and main PCB.
K2 7% PCB ARURI = PCB AR [H] (4% .

Please contact Autoflame or local approved Autoflame tech centre.

5L AR Autoflame B Y HBAFZALHT Autof lame FEARH L,

Error 4%

31

Display Log Write Fail &/ HEE ALK
Unable to write CEMS data to the SD card, check the SD card.
ToEEI) SD fEE R B N\ CEMS id . #25 SD 26 1.

Error 4%
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6.3.1 General Troubleshooting

— R HERR

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:2
cell.

ISR P — PRSI A Z0AE 5-40 $RIGREE (40-140 #E IR ). il PCB R b A% i Al i Fry il 22 2
A DA =AU B A B b IR A% S AT 6

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.
R — IR BRI . R A BRCE T MRS, R A SRR R IT IR AR TR X
FEAHT A UAE T B MR BEVE A o A SRV DGR R FRAR ) BT, U5 A 5 XU e TR IR W 18 4T . 2R
BAP o N A B R B B, W ZIUH P S AN T A EBCIA B N AT DME 2, fE5E08 30
52T AT RUSE i # PR A A

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.

R T WA R AL IR AR 2 BN, Ao AR GIORE AT e S 3 I 57 o an SRAORAT i ik
D2 5 ok B AR P BR AR, B I R IR 2B e o b SR AR 0 e S 8 % 3R [ Y

e If you get a continuous O: reading of 20%, this tells you that the Mk8 EGA is sampling fresh air. To
troubleshoot this:

UIFFBERAT 20% ) ST A, XA W] MK8 I/ A ISR AR T e 2, T3l o BA T D5 B e

a. Check all piping is airtight
o T A T A 1

b. Check sample tube is not blocked
KA KRR I R 2

c. Check that there are no leaks on the flue
oA M 75 AT IR R

d. Check the pinch valve tubing for leaks
oA S R T A 5 A T R

6.3.2 Faults on MM
PRI pE

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.

JHA AT A IR, R RSB OO R R BN R IRIE R, IR R BB T
WO LR o A AT O R S AT T DL P A b b A B R, RIS T UK F A i e o 79
WA AEARSF RS (LIET 12) o 100 12 FIBCE R e R s a7, B2 SRER iR elE (WoRm
PRAEIMRAE D GRBHa T B UE MRS, B2 A A R 1k 5 B O 1 0O a6 LA .

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
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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.

il P SR RO OR hRE R, T DABCT S SO RAE S IS, i A e XERRBE AR HEAT BB M. O
PR R PR E R IR 12 08 0. M T ACREEAE &5 FAE I,  TRPREE T 12 F0Hr ik [ml LT A2
B2 BRI R B R A e o s R AR AT 5, T 2 DR T Jm 287 6 75 2 ik

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 g B I R I, T AR B IRR  rA E B B AR, W R IR R IS AR e b AR
TR RIS HOR VL BAHIEAE . I RS R B AT I, R OOk Bos “RIEFIREL” , HE
AR E

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.
T UGN, 2 B HORE A SRAE o B R HE . i SR e A e, D) 35 27 B 8 YR IR AR A 2
IR R o

The table below shows the EGA errors on the MM. Option 13 sets the way the MM responds to an EGA
error.

TREIR TGS BRI U AR R . WE BT 13 BB A AR BT MR A SRS 1R R
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EGA Error Description

TR Ui

1 EGA Internal Error {73 Hr A A il 55 i
Check EGA for fault.

o B AR o3 B AR

2 No Communications T&iE

Check parameter 10 is set to correct EGA version.

K24 10 J& 15 3 9 IE 0 R0 < B A RAs .

Check EGA operating mode is selected as ‘EGA with MM.’

RSN W VI N e B S Vp hpvivk =/l LW ] B3 P VI N
Check wiring between EGA and MM (terminals 25 and 26 on MM).
RS BT AR RIS )3 R | %0 25 1 26) .

3 O2 Upper Limit /S _-FRIE

Current Oz value is above upper offset limit of commissioned value.*
AR VER T A B ERAMEE . *

Check exhaust gas readings and option 19.

R A B IE T 19,

4 Oz Absolute Limit 5485+ FRH
Current Oz value is below absolute limit.*

AT A AN T AN PRAE . *

Check exhaust gas readings and option 25.

oA IS0 T A O T 25,

5 O2 Lower Limit %< T FRAE

Current O2 value is below lower offset limit of commissioned value.*
METEAE DT IR RETRS T IRAMEE. *

Check exhaust gas readings and option 22.

o A RO R T 22

6 CO2 Upper Limit — 44k fk - FR1E

Current CO:z value is above upper offset limit of commissioned value.*
MHT A BAE KT R EUE S EIRAMEE . *

Check exhaust gas readings and option 20.

A T ORI T 20,

7 CO2 Absolute Limit — 484k 4 xt PR A2
Current CO2 value is above absolute limit.*
AT AR AE K T 40 PRAE

Check exhaust gas readings and option 26.
A BRI % T 26

8 CO:2 Lower Limit — &b K R1E

Current CO2 value is below lower offset limit of commissioned value.*
YT AR N T E B R PR AMEE . *

Check exhaust gas readings and option 23.

Tor A I RO T 23

9 CO Upper Limit —2% {08 - FR1E

Current CO value is above upper offset limit of commissioned value.*
AT AR R TR B ) ERRAMEE . *

Check exhaust gas readings and option 21.

o A O R I 21

10 CO Absolute Limit — % LB 45T PRAE
Current CO value is above absolute limit.*

YT — A ARIAE K T A0 BR A . *

Check exhaust gas readings and option 27.

KA M BRI 27 .
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11 NO Upper Limit —% % FIR1E

Current NO value is above upper offset limit of commissioned value.*
AT A EE R TR E ) ERRAMEE . *

Check exhaust gas readings and parameter 94.

oA RO T 94

12 Exhaust Temperature Upper Limit HRE IR

Current exhaust temperature is above upper offset limit of commissioned value.*
AT HECR R TR E ) ERAMEE . *

Check exhaust gas readings and parameter 96.

For A M SRR T 96

13 Exhaust Temperature Absolute Limit HE 5 5 246 %5 FR (A
Current exhaust temperature is above absolute limit.*

ETHE IR R T 460 PRAE . *

Check exhaust gas readings and parameter 97.

A O % T 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).

* A ARG PR AL T 12 B0 3 I, UAEREA el DR R IR (AR & — ok SR A e S50 17
CRRIMER 3D hesE, Wl H VE B Z A SRR, U MAGE PR AECRS Hh LA R
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