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Important Notes
HEHRH

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

NT ZEFBMEHEHEIREGA RS, BHEIVEGA REGKBRIERBIAEF SMPAEXKRE
FRMERAR . RATERBIERASNEEIN, FiRE TRt R £ Autoflame A AZE A
T R AR IR IR S R A5 .

Short Form - General Terms and Conditions
— B2k

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.

JITA 4 SR8 T XA B0 37 Rk 2k A S0 % )7 Al 45 1 HR S SRR 2 ) AR e b 2k S0

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.
AENNGEAREZSE Wik, AT W A R G G R B ARA 14406 E Autoflame
FE T SRR . AN I SR R

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.

LR RGP 22 N O AT F B AR TAE MO AT . AT 1 ff a3l Sl RIGe & A
W 22 G B £ AH % B FEASUAT L RRYE T Re A AR TR S 1) Autoflame RGERTB .

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

Autoflame TRIE 55K XA LT RGNFBF AT EE FIRE

One year on all mechanical systems, components and sensors.

XA HUMAR S SRR AT — FEE R R 2.

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

1.1 Overview and Benefits

R 50

1.1.1 Features and Benefits

BRERR

The Mk8 Exhaust Gas Analyser (E.G.A.) monitors the emissions in the flue produced from the
burner/boiler system. The E.G.A. can improve combustion, increase efficiency, reduce fuel
consumption and improve safety through its 3 parameter trim function and combustion safety limits.

Mk8 J& T/ AT A H T I MR B ds A b R G 7 AR I HTE R <. R I RES D A . 1
RO BN FE IR 3 S0 9 D REAIIR e 22 4 IR 3 v 22 e 1

1. Stand-Alone: When in stand-alone mode, the E.G.A. can be used without a Micro-Modulation
(M.M.) module to monitor the combustion gases. The M.M. trim function and the combustion
safety limits are not activated in this stand-alone mode of operation. The emissions levels can
be accessed via the full colour E.G.A. touch screen.

Bhliztr: RN, B e TR I RS IS O T AT LT AR RS 1Y
AR EEALIZAT R M A S BEOE R AT DI Re AR RS < A PR . HEBEE 2 nT Ll
A R A AT A B T 17

2. With M.M.: When interfaced with an M.M., the E.G.A. can monitor emissions or the 3-

parameter combustion trim and safety limits can be activated. The emissions levels are
monitored by the E.G.A. and the M.M. makes small adjustments to the air damper to trim the
online exhaust gas data back to the commissioned values. The E.G.A. information is accessible
through the full colour E.G.A. touch screen, the Data Transfer Interface module (D.T.l.), or 6 x
4-20mA signals.
MR R A T e R R R 5 o] LR ARG 3 BB T D BEAT 224
BR A T DA 0 o HFBCEE AT DL R R A ACGEEAT A, FR AR R e AR B ATk
W, AR TR IR 0 R AR . R UE BT BLEE e R R A
BBE . Bl AL e D ER 6 x4-20mA 15 5T U5 I .

The main benefits of the E.G.A. include the ability to monitor the exhaust gases and bring them to the
safe commissioned levels. Setting the combustion limits on the M.M. in conjunction with the E.G.A.
prevents unsafe combustion scenarios, reducing the fuel consumed in bad combustion.

A A = A0 A WA HE SO R FR 2 M kP FEFR LR B R X 1%
BEIRBEIRAE T AR IEAN 22 4 BRSO« R/ AEAS R BRBE T BORRHE #E -

1.1.2 System Operation

RAIBIT

The Mk8 E.G.A. 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 E.G.A. will then not be able
to respond in time to combustion changes, resulting in incorrect operation of the trim function.

Mk8 S HrSCEEAEHEE LR R RS (R0 I IRBRMH AT R . TRl
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I 2 3R RS A T A N B 2 MHESE Al e o 78RR SL AR S A WA 2 T A T £ P 4 A 1)
KEEE . RFEEMANEA 3mm, WEREH KRS RFEE, RFESARSIERFEE P IEREKR
IFTE) o IXHE RS MU TE V2 S B X AR B AR A b e 52, -5 BOGv IE B A8 FH 15 DhRg o

Once the exhaust gases have entered the E.G.A. 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 E.G.A. is inidle mode, automatically through the drain solenoid.

JRABEN AT, RIS AR BRI, 78 L N e Aind e 26 B0 b v KRS
FEARTHE . IBATRFER HAR A TP AR IR BOK RS 4 7B — 0, BRAM T T R
P AERS 10 73R — ik, W RKCRE I HEBCRRE R B 3R .

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 E.G.A. 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 E.G.A. from the clear tubing at the bottom
of the E.G.A. casing.

SRIG PRGBS TR E AR AT I 0, TR IR A A e AR, T A A AR A 1Y
B Rk AR o PR Joe s 7 FE Yol S IR 0 RS I A 25U Y APtk g o, TR 2
Rk AR RORE . R ASAE B TRl SR o R e AT PR, B ORAE HLBE NIRRT ORIF A, TR
SAE BT IR S AR R AT A . TR A% s T T T 1 B N R 2 B A RE AR A & DA
TR ERAE — B0 JRAE IS V& 9 J5 AT DABEAT YR R, PR AT SR S5 R AU RE AR K A
AN e R R T TE T HE

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

TE: R BT A EE e i A HE OB A R R SRR, R R R T A R B AT
AR . R R PR AR 2 BRI T S
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1.1.3 Mk8 E.G.A. vs Mk7 E.G.A.
Mk8 fl Mk7 B 4%

The Mk8 E.G.A. has been developed to building on the technology developed in the Mk7 E.G.A. The
new features and changes are:

Mk8 A M X I A RAE MK7 RSO KBRS EREAT, LR ReAAeit.

2 Years Continuous Emissions Monitoring System (CEMS) included as standard
PRIC 2 ARSI I R S

Single PCB board

LA~ PCB R

New flying leads

B R

New software updater

WA R A

More accurate sampling

B 22 A ) KA

Longer cell life

SR B A7 i

CEMS included as standard

PRFCE SRR I 2 5t

Cells contain calibration code and serial number in PCB memory
WA AR AP 51 5l 772 PCB A7 &

New air inlet filter construction

AR e AR A

Self-calibration (optional)

HAHE (AT )

1.2 3-Parameter Trim

3ZHAT

The 3-parameter trim function can be enabled when the Mk8 E.G.A. is used in conjunction with an
M.M. module to manage the combustion. When the E.G.A. detects any differences in the online
exhaust gas readings to the original commissioned values, the trim function will make small corrections
to the air damper (and channel 5 if optioned for trim), to bring those online values back to the
commissioned readings. The trim function controls the combustion of the burner by adding air (air rich)
or taking away air (fuel rich) from the commissioned air positions to keep the volume of O., CO.and
CO close to their commissioned values without compromising safety. The air rich and fuel rich limits are
set by adding trim data when commissioning the burner or through single point change for ‘quick
commission.” This trim data is translated into a combustion map, which shows how the burner reacts
when air is added or removed from the combustion process during commissioning. The Autoflame
system continually monitors 3 parameters O., CO. and CO to create the safest and most efficient way
of trimming the combustion process.
2 M8 B T AR i R e — [ Y - BRAR BRI /T LUS FH 3 80T ThRE. HE ik
D2 7E 2 PR S SLBOR T B A A7 AE 22 I, R D RERE 0 2 b (AT LR 3838 5 #E47 4
D BEATILOR, AR LB S TR SRS — 2 W DhRE AT BUB R (D B
WA HE R CaD EhIbe, %R, SRR — S0 aR i & R ol el
SR e . I TR AR A I B I B R SR AT DO R, SR R i PR A AT DL a1
IR BAE AT A . T B R I, R PRI S s A I A B E RS e A I H
SRR B2 R . Autoflame Z45rT LARFAE IS . — SAULTRAI—%ULTE 3 B8,
T TR B 22 4 K

Ingress of tramp air through an ill-fitting boiler or flue section will distort the O. reading and show an
29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 J& </ B % B A 157 Page 3
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increase in this value. This results in the E.G.A. reading the tramp air influence in the sample rather than
just the actual combustion gases.
it T AN DG G A B IE BdE N B3 ORI B Bon BUE S N, X 2R R R T A
FEAR T HEREL, Ao BRI BR R AR

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

BZHARHT RGP DRI R E R GE2 270 BRI, @ S 2 ik 15w .
b, IR I AR IZ SO R SR BAT T, TR T 2 A R R XA AT AR
FHEZ BRI, R RS EUARA R fE R e R

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

A, BRSA — SEA  R GURAS I B I TE 2 R P AFAE & AR AR, e d B ISR BAEY
YN

Another benefit of the 3 parameter trim is that the E.G.A. is continually measuring the formation of CO
compared to its commissioned value. A higher CO reading can be contributed to both lean and rich
combustion. A lack of air will produce incomplete combustion and the formation of CO. Also, excess
air around the flame envelope can chill the flame edge causing incomplete combustion and higher CO
levels.

3 AT 55— R B AR IO DR 1 B 4 2 & — S A TR . s — 4
AR EL AT BE A2 RIS T8 R BE IR IIE i R/ D S = AR BRI A e A FE T il — S ARk
FIEL, KOG A2 TR A K G %, SEA T RRAE S I — Ak & & .

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.

27 [ NARBPERERIIX 3 NS EOAT DL A pe a7 2= R a0 A, R DR s AR L Y 22
.

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.
2T D Re s n s SAE IR SR ME OR R — B0, i TABe R R B — A B, AR
BN Z NN S E . EFEAE AT A b 5 AT PLORSF i R R

As a safety feature, as the air is being taken away, the fuel to air ratio will return back to the
commissioned positions when the burner modulates, for every 10 degrees of fuel valve movement.
Once this new position is held the system will determine whether the air damper should be closing. This
ensures safe combustion at all times without any compromise.

BT ZaYRe, T2 BEAL, RS IAT I R R B 2 AL B, ORI
%zl 10 . —EH M ERBER, RGURHHE & Ok A TR . IR AT DUIA 2B DR 2 e MR be
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1.3 Continuous Emissions Monitoring System

FPERHEBURL A R 4t

The Mk8 E.G.A. now has the CEMS function included as standard, logging the exhaust gas and fuel
data for up to 2 years. This data includes the gas readings, flue temperature, calculated efficiency and
fuel consumption.

Mk8 J& o A% H BUARECRR SRR I R L Dfe, AT LIS 4R (10 I8 SRR 8 . 28R &
FEMRA RRHELRE . THESCRARRLE AE .

When using a standalone Mk8 E.G.A. a direct connection as shown in section 2.2.3 will be required to
view and log up to 2 years of data on the Mk7 D.T.I. The D.T.I. will need to be set-up as ‘E.G.A. direct’
through the ‘Edit Boiler’ screen and the E.G.A. setup for standalone operation (E.G.A. selects fuel).
AN Mk8 AR, FREIAT 2.2.3 RN ERERIF IR MK7 iR &5 D Lk
G TR g B 4: D RES AT (EGA) BHLERIEH (EGA EHAED B0 5k
fE 4 1% U EGA direct EGA H#2 .

Using the E.G.A. in conjunction with the Mk7 M.M. module and D.T.l, a data link will be required
between the M.M. and E.G.A. and from the E.G.A. to the D.T.I. (see section 2.2.4). The D.T.Il. will need
to be setup as ‘E.G.A. Direct’ not ‘E.G.A. through M.M.’

A ] 22235 MK 2 i B A ECHE A% 32 1 I R U i DU, Pl AT S A LA R <70
IR R T (W, 2.2.4 =) AT EABEEIER:. BulteimiE D FH N E.GA.
DirectEGA B #1M3F‘E.G.A. through M.M EGA i it £z i 5k,

For multiple M.M.s, each with the E.G.A.s, refer to both sections 2.2.3 and 2.2.4. There will need to be
data cable connected as a daisy chain between the E.G.A.s and D.T.l, a data cable daisy chain
between the M.M.s and D.T.l., and data cable links between each M.M. and its corresponding E.G.A.

il 2 AR, R MREUA ZOE S R AT W 2.2.3 M1 2.2.4 Y. RS T ACH!
B A e 11 1) AT A AEBEE R O B L B, s RS HRORI RS % 42 11 1) A 20 16 B I 42 (0 Bt
R, BRSNS M A3 T80 A Al L 4 e 45
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2 Wiring and Components 2% 1244

2  WIRING AND COMPONENTS #8243 f12H 44

2.1 Flying Lead Wiring Diagram
Rk

Data Connector iz & 228

®_ o
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Figure 2.1.i Data Connector — Insert Pin Mating View

P 2,11 M 3 - UL
.

1 | 4-20 mA Output Channel (1+) 4-20 mA #iHiEE (1+)
2 | 4-20 mA Output Channel (2+) 4-20 mA #itHiEiE (2+)
3 | 4-20 mA Output Channel (3+) 4-20 mA it 818 (3+)
4 | 4-20 mA Output Channel(4+) 4-20 mA % JB1E& (4+)
5 | 4-20 mA Output Channel(5+) 4-20 mA % i iE (5+)
6 | 4-20 mA Output Channel(6+) 4-20 mA % H! 15 (6+)
7 | 4-20 mA Output Common (-) 4-20 mA #irth a4 (-)
8 | Fuel 1 Select Input #4%} 1 1A

9 | Fuel 2 Select Input Xk} 2 25 £ A

10 | Fuel 3 Select Input #4%} 3 k4N

11 | Fuel 4 Select Input XK} 4 ZE £ A

12 | Fyel Select Input common #kkHE B4 A fir 4

13 | MM Comms () #HIBHGERE (-

14| MM Comms (+)# ki bRIERS (+)

151 D11 Comms (-) B et DL

16 | DTI Comms (+)$HR fL i 5@ S

17| 4-20mA Input (-)4-20mA i\

18 | 4-20mA Input (+)4-20mA i A

19| Not Connected #:i%#

Note: Fuel Select Inputs in standalone mode are low voltage. To select a fuel, put a link on the ‘Fuel X
Select Input’ to the Fuel Select Input Common e.g. to select fuel 1, link pin 8 to pin 12 to selectfuel 1 in

standalone mode.

TE: ARV VRHERA A VIR R . SRR R R X F i N R R R A

ke, Blin: PR LI, 7ESHURR FRA 8 e T 12.

Mk8 E.G.A. Set-Upand Trim Guide Mk8 J& "</ Hr X % B A 15 15 7
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2 Wiring and Components #2228 f1 41 1

Mains Connector HiJfE 4%

////, 3 1\ ;\

{ ] \ ‘.'l“"-l
tl,/ k:_/ v/."‘\\!/l '] n‘
\ ","'7.‘\‘ “\“/,/ ~\2 {1
\ \‘\,/' '-_\\k!) /)
N @),/

o ey

Figure 2.1.ii Mains Connector — Insert Pin Mating View

K 2.1 BIER a5 VLI

Pin Number | Assigned function

5 I DI RE

1 Live ‘K £k

Live for HSL HSL ‘k £k
Earth for HSL HSL 12
Neutral for HSL HSL %4k
Neutral /4
Earth #3t

ol O | W N

Auxiliary Connector i 1% 42 2%

//'l:i‘ \\
. 8 (.‘1
|| \ P 11
|'.\‘ \. s . ]
\\./ .‘. ./

Figure 2.1.iii Auxiliary Connector— Insert Pin Mating View
Kl 2. 1.iii i Bl e ds- A £ VLA

o\ 2 |

Pin Number | Assigned function

B BT RE

1 External Drain (0V)
AMBHEL (OV)

2

3

4

5 External Drain (+24V)
HREHEL(+24V)

6

29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 E&/<7> M3 % B A1 5 45 7
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2 Wiring and Components 43225 F12H {4

2.2 Electrical Schematics H, < J&i F &

2.2.1 Interconnection between E.G.A.and Mk7 M.M.
B M AR MK7 35 A5 e 1) B %

BT MM Byvtem B N M000 1 F

Page 8 Mk8 E.G.A. Set-Upand Trim Guide Mk8 2/t i E M 1545  29.05.2015



2.2.2
BT HTAXAN MK8 fil 28 F2 il B B 1) L%
- _n ded
B
LE LN e
Sy R
At ——ra @
{ | o @
Lz o= R
T hE
© g iy b
@ x .’ “'5:,.-“’..‘ @ e [A CABLI
LNE [~ o s s

29.05.2015

2 Wiring and Components #2228 f1 41 1

Interconnection between E.G.A.and MiniMk8 M.M.Module

Mk8 E.G.A. Set-Upand Trim Guide MK8 J& < 7 Hr i i3 B AT 15 15 55
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2 Wiring and Components 34k 120 {1

2.2.3 Interconnection between Stand-Alone Mk8 E.G.Aand Mk7 O.T.l.
HAL Mk8 FES M MK7OTI 1) H.i%

ABLE TYPE: BELDON 9501

7

(® - EARTHING SCREW ON CONNECTOR

ENL The control phoses to eoch EGA module & DTl unit must be the same.
MAINS SUPPLY The ID must be set for all EGAs connected directly to the DT

ENL MAINS SUPPLY ENL 3 HJ§

NOTE: ¥
(S) - EARTHING SCREW ON CONNECTOR i 4 S Hz iz 24

Tre control phases to each EGA module & OTIlunit must be the some.
The 10 mustpbe set for 011 EGAs connected directly to the OTI.

B I AR R A He A a2 11 800 A 2 ) A 6 ZBAR [ o
ID 520N EGA B %%z DTI.

Page Mk8 E.G.A. Set-Upand Trim Guide Mk8 2/t i E M 1545  29.05.2015



2 Wiring and Components $:4; fl12H {4

2.2.4 Interconnection between Mk7 M.M Mk8 E.G.A.andMk7D.T I.
MKk7 il . Mk8 A4 B A AT M7 ¥ £% iz 1 1 Ti%

g
{

0010

29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 J& </ B % B A 157 Page 11



2 Wiring and Components 33 £k F1 20 {4

2.3 Components A

2.3.1 |nside View
A AL

MK.8 E.G.A.

EXHAUST GAS
ANALYSER

SAMPLE PUMP 24V
DRAIN SOLENOID 24V
VENTILATION FAN 24V

|

Pt INo.5P70010
24V EGA PUMP
Serial No. 17541

TEL:#44(0)845 872 2000

www.outoflame.com
MADE IN UK

Figure 2.3.1.i Inside View
A2.3.10 4K

Particulate Filter fyckiid & 2%
Chiller Block ¥ #2520

Pinch Valve &4 %

Drain Solenoid HE i Lk &
NO Cell NO /& 2§

CO Cell CO 2%

0. Cell O, BN 2%

CO:Cell CO. BN 2%

. CR BatteryCR & Hi it

10. Software Update Jumpers #ff ¥4
11. Cell Pump 1%

12. E.G.A. Fan B S T UX AL

Page 10 Mk8 E.G.A. Set-Up and Trim Guide Mk8 /-t X X B M ifaR  29.05.2015

CoNoGO~WDN R



2 Wiring and Components $:4; fl12H {4

2.3.2 E.G.A.Connections B9 {X R

Top_Connections Tii #5344

1. Heated Sample Line (HSL) Power Connection (EPA only)
IMPCRFELL (HSL) HER: (MU&EH EPAD

2. Heated Sample Line Fuse (EPA only)
INFCRAEL A W 5 (DUE ] EPA)

3. Pre-Heated Air Thermocouple Connection
T # A A AR T

4. Exhaust Temperature Thermocouple
HEAC U A L A

5. Sample Line connection

Power and Data Connections Hi 5 Fl %54 32

1. Power Connector Hiji% %

2. Data Connector a8
3. External Particulate Filter/ External Drain Connector #}&B5ik it & 28/ 4 3 HE % 5 28

29.05.2015 MK8E.G.A. Set-Up and Trim Guide MK8 &/ /> B {X % B A 35 16 Page 11



2 Wiring and Components 33 £k F1 20 {4

2.4 Cell Characteristics

2.4.1 O.Cell
0. RN 3%

This electrochemical cellis used for the detection of oxygen covering a concentration range of 0 to
20.9%. 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.

HELA S N 2 A IR PV R O %8 20,990 K50 o BN & £ A T LA (6 B K G 77 i A1 1
BH, BUAEZEAS A mbn S BRSO T, DRI 2R 28 W] DAZE MR b B sl 8 BRI I 1204

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

VRS GBS — A B PHBROR < B AR P 2 AL VR SE 4, AR IS I A8 PR 5 AR P 1 18 L e o
I 2 AL IR VU Z M ™ 52 A 2 B i Hh IR 4R T E < FRAR D o LRI T 1) LA
550 & AR RIR B R IE L . A IEEORAZ COL H2. S, NOX 1 SOX fsem, Kk s
M) R

Figure 2.4.1.i O. Cell
2410 7N

Operation Ranges:

BATIEE

Detection Range 0-20.9% 02

Fri e

Accuracy +0.3% Vol 02

I

Operating Temperature 5°C t040°C (41°F to 104°F)
TARIRE 5°C % 40°C (41°F % 104°F)
Shelf Life 6 months from date of dispatch
PRI KETHEE 6 1M H

Long Term Output Drift < 1% signal/month typically
3 L i 22 <1%f55/H

< 10% over operating life
< 10%iz 1T %1y

Page 12 Mk8 E.G.A. Set-Up and Trim Guide Mk8 /-t X X B M ifaR  29.05.2015



2 Wiring and Components 3 £& Fl1ZH 4
As the O, CO, NO, SO.and NO: cells all have a 6 month shelf-life, it may be better to request for the
cells to be shipped when the E.G.A. is being installed on site. Depending on the conditions and
environment the E.G.A. is in, the cell’s life expectancy can go up to 2 years. It is important to replace
the cells when the E.G.A. flags this up on the screen. Cells will need to be changed every 9 to 12
months firing on gas, and 6 to 9 months firing on oil.
O:, CO, NO, SO: Ml NO/E A% IR BTy 6 N H o R B AXTE I 7 % 3% J5 B i R R A IR

R e MRIE R A2 AN, N AR A i w] LA BIPNAE . 24 RS0 T AAE B
b B BT 5 U B UL A . AERA b RN A RERS 9 & 12 DA E R IR,
FERRMRE T AFRE 6 2 9 4> 7 B e — K.

29.05.2015 MK8E.G.A. Set-Up and Trim Guide MK8 &/ /> B {X % B A 35 16 Page 13



2 Wiring and Components £k 141 14:

2.4.2 CO, NO, NO: and SO:.Cells
CO, NO, NO. f1 SO. & M58

The CO, NO, NO:and SO:electromechanical cells which are specifically managed by the calibration
philosophy within the Mk8 E.G.A. 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 E.G.A. The life of the
cells depends on the concentration of the gases measured over time. In order to optimise the life of the
CO cell, the electronics will detect when the signal level from the cell reaches or exceeds 500ppm and
will stop sampling and purge the system. The sample gas flow to these cells is restored once the O. and
CO:readings are restored to a level within the pre-programmed limits.

CO, NO, NO:HI SO. ik #IE N & 1E Mk8 &/ A A 2 H AR Hhe e e IR FREAT . 7E 100ppm
T LT IR SR RS FE AR I TE PR 1 5% FRIEZI0 R AN A ME MR 28 + 10ppm, o7
R, XA 22 A 20 RS M A RIS AT BB 3 B o RSN 4% B 75 iy B 0 B AR LUK
JEo T CO RRBLER A, FL T oK IR B 28 145 5 f P2 51 31 2l i 500ppm,
A SRk B Bl B N A KA LR TR IRIE T R Gt AU AR SO B B0E Ta Bl
IR I R L 5 AR R A A

Figure 2.4.2.iNO and CO Cells 472.4.2.INO #/CO /#p 7

Gas (range) | Fuel Oil (range) | Resoltuion at 20°C Repeatability Shelf Life
A GERD | ekl GERED SFEE (20°C) EEM TRJ5H
CO | 0-1000ppm Optional 1ppm 1% of signal | 6months from dispatch
Ak 551 1% (B H S 6 1 H
NO | 0-1000ppm Optional 1ppm 2% of signal | 6months from dispatch
Ak 551 2% (B H S 6 1 H
SO: Optional 0-1000ppm 1ppm 1% of signal | 6months from dispatch
Ak 551 1% RITHERE 6 1M H
NO. Optional 0-200ppm 0.5ppm 2% of signal | 6months from dispatch
Ak 551 2% RITHERE 6 1M H
243 CO2 Sensor
CO2 f R4

The CO:sensor is manufactured in-house at Autoflame; the technology used is non-dispersive Infra-red.
This sensor has no moving parts and is not an electrochemical cell. The accuracy of the reading is

+0.3% of the reading. The cross-sensitivity is virtually zero to other gases due to the method of
calibration within the E.G.A. 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.

CO2 1K 4s & 1 Autoflame A=/, (M T AFOHEIAANRHR . ZALREH A BB, AR
AR N A o BRI BN K £0.3% . AR B T AT AL A HE ik, Hop ) R A
iiig%%@n%ﬁg FERRSIRIGE A [ A i it AN TP AE e BRI A Jee mh A iy B 444

> R R .
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2 Wiring and Components $:4; fl12H {4

Figure 2.4.3.i CO:Cell
/& 2.4.3.i CO. /M7

Measurement Range: 0-20%
MWETEHE: 0-20%

Shelf-Life: 12months from dispatch
PR KRBT HEE 12 A
Accuracy of reading: 0.3%
BHOEE: 0.3%

29.05.2015 MK8E.G.A. Set-Up and Trim Guide MK8 &/ /> B {X % B A 35 16 Page 15



3 Set-Up X &

3 SET-UP % &

3.1 E.G.A. Set-Up
BRI B E

3.1.1 Sampling Screen
 RAFBRE

.
INFO
‘ Exhaust: 78C Delta: 60C

SAMP&IN Ambient: 18C Efficiency: 87.9% ”
i1
G’:]%S ";/Ba"

‘‘‘‘‘ i T

Fault L.og

—

é
FILTER *
Barometer
974 mBar NOx 39 ppm @ 37 ppm
Calibrated at @3% 39 ppm
974 mBar
{220
EGA with MM D
| i DRAIN I
B R e e L

Figure 3.1.1.i. Sampling Screen
3.1.1.i KA PEHE

The sampling screen presents the user with detailed information about the current operation of the
E.G.A. components shown on this screen.

an b B o RAE B A1 3R A R D 7n ok T R A LA 4 T Is AT PR AR{E 2

Fuel being fired and current E.G.A. status (Air calibration, run etc.)

IERBR IR S 1T B A M OIS (2 URgHE . 84748

Exhaust gas temperature

JR AR

Ambient air temperature surrounding E.G.A.

J T AR B A A5 2 R S

Delta temperature (difference between the exhaust gas and ambient temperatures)
Delta i & (RN 18] 1 218D

Current combustion efficiency (see section 3.6.7.)

AR (W 3.6.7 1) .
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3 Set-Up 1% &

Cells RN 5%

cO Carbon Monoxide Carbon Dioxide — %8 fLH%

—Af K
@ Nitrogen Dioxide %L %&
Nitric Oxide
0, —H A

Sulphur Dioxide %k

Oxygen A<

System Components 24414

Piping (no flow)
EiE s

Piping (gas flowing)
il CRURRE)D

Piping (water/condensate draining or air
sample flowing)

EIE ORI EKHEH BRI

Pinch Valve Open l Pinch Valve Closed
¢

Pump
E

KA WTT SR 1 5% 1A

Temperature Sensor Pressure Sensor

|
CP W E AR RS JE A5 A
& &
Chiller Status Restrictor
B EIERIRAS PRI

b 4

Note: Components that are not ready/malfunctioning are denoted by a &

VE: AR sl BopG

29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 /<4 {3 % B A1 5 45 7
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3 Set-Up X &

3.1.2 Mk8 E.G.A. SettingsMk8 BS i i B

i m T U i il e 00T g |lllWUHMkHlIIIIIIIIIIIIIIWIIIIIIIIIIIID.‘J\H\“ |

Sampling Fault Loa I ‘3‘.HH\”EJ»:¢L.IL'

240215 UU:J‘
‘ersion: 1506-0404 Serial: 00003-00014-00111

. EGA SETTINGS

System Settings International Settings

Cell Status Lanee P L English
arnus e wALALUED

7] NG
Calibrate Touch Screen

Clean

.

Sereen Clean Touch Screen
Metric Settings

Settings

Calibrate To Exhaust Gas |
|

Figure 3.1.2.i. E.G.A. Settings Screen &/3.1.2.i Z 7+t 4 & JF %

The E.G.A. settings screen is the first of two main settings screens. It displays the following information:
RBAHXR BN EREFETNE AR, FEERUMMER:

. Date and time. H 1 ]

Software versions.

Serial number of the unit. % % 7415

System language. & 4iiE =

Units being used (Imperial/Metric). {1 JH () BAr (sl A D

Note: Buttons with the '91 symbol are password protected.

VG B A S R

Imperial Press either of these buttons to toggle the units used by the
or system. The text displayed indicates the unit currently selected.

% ME 1T DO AR S B o SRS T

R N

MATERERI R
Press here to calibrate the touch screen. Follow the on screen
Soreen commands to calibrate the touch screen.
$& iz ] AR HEARELBT . 4% BR e n i oy 2 1] LA
{E A 5
o Press this button to clean the touch screen. Pressing this button
Soreen will lock the screen for 30 seconds to allow the screen to be
cleaned.

N AR AT DUV REE R o 12 Tz e K BUE B
30 A HEAT B i o
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3 Set-Up 1% &

3.1.3 Cell Status Screen B IIREFE

o s s R

T AR s i SRS =2
it I it (A e ittt il

L TNe

VMO

‘\H ——

T \H

Serial number: 00029

Date Fitted: 04 Jun 2014 ‘
E. (Nata OA s 901 K I

v '.ll,L/Jl'" S hd D IIL.-'IU
Last Zero Calibration: 23 Feb 2015 18:23

Self Calibration (287 Calibrations aver lifetime) ;‘
A2ZD:[ 1886 ] Reading:[ 2.03%Vol ] Temperature:[ 21C ] |
|

Lost Span Calibration: 23 Feb 2015 18:19
Self Calibration {326 Calibrations over lifetime)
A2ZD:[ 26408 ] Reading:[ 20.90%Val ] Temperature:[ 21C ]

Total Cell Runtime: 4580: 87
Cell life: 99%
[ Currently Healthy ]

Figure 3.1.3.i Cell Status Screen
KI3.1.3.1 B KA 7

The cell status screen displays information of all fitted cells. This information is arranged as follows:
TR 2R B A s BT VG R #8 HAE S, (5 2% DU T 7 KHES

1. Image of the cell currently selected. 4Rk & KN 25 & o

2. Detailed information on the cell currently selected. 4Rk & KRN 25 FE4H(E E

The status icons are R KIbr AL E:

v

Not Fitted — Indicates the cell is not fitted. Refer to Section 3.1.7 on how to enable
® cells if they are present.

REZE- KRR LIRS . S5 3.0.7 15K T LB 3 5 Q] Jo FH IR RE 4%

OK - Indicates the cell is healthy.
I - WML % IR

x Error — Indicates there is an error with the cell. Press to get further information.
‘ R-RI BN AR R R % MR EZE R

29.05.2015 MK8E.G.A. Set-Up and Trim Guide MK8 &/ /> B {X % B A 35 16 Page 19



3 Set-Up X &

3.1.4 Fault History

PG S
i T I i s T T ‘UHH‘M‘H‘ TR I
Error Log

No. 1 No. B
‘u

No. 2 No. 7 |
i
|
;1%
I

MNo. 3 No. 8 |

No. 4 MNo. 9

Mo. 5 Mo. 10
|

\

Figure 3.1.4.i Error Log Screen
3140 HE B

When an error is detected a popup box will appear with information on the error. This error is then

Fault Loa

logged onto the Error Log and can be accessed at any time by pressing the
the sampling screen.

AR BB R R B AN RS B AR . B RS IR A, AR AT

Fault Log
% T%ﬁ—b‘%%iE@-Tz‘?’fﬂﬁiﬁﬁﬂ‘ﬁﬁﬁ%ﬁﬁ B.

The last 10 errors are logged on this record and can be downloaded through an MM (if used). Each
error contains the following information:

e 10 DMEERRHCRAE R S, BAE AT DOEd R (D TR BAMEREE
FUMER:

button on

1. Fault number (in reverse chronological order).
bR S RN TR )

2. Type of fault.
(eI

3. Date and time at which the fault occurred.

A R A 1) YIRS TR
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3 Set-Up 1% &

Na. 1 E
it Rgeotel Empiy
ox Mo, 7
i

MNo. 3 No. &
Mo. 4 ¥ ‘
|
= Mo. 10 |
: |
I

"mm.l arnings

Figure 3.1.4.ii Warning Log Screen 5’3.1.4.“ Hx E?/;E’%

With the Mk8 E.G.A. there are now 2 types of faults, errors and warnings. Any error that occurs will
cause the E.G.A. to stop sampling to avoid damage to the unit or inaccurate combustion readings.
Errors are more serious/damaging faults than warnings, and would require immediate rectification.
Any warnings that occur are less damaging than errors, however they should still be dealt with as soon
as possible. When the E.G.A. has a warning, the E.G.A. will continue to operate and sample.

Mk8 R T H AT P RR b . AR TR R AR RRIN R T ORISR, AR
LE 50 B2 3 RN BCRE G AN HERR ARS8 . B R L o B ™ R PR P e T B, 5 ST
BUHEATRCHE . T B S A EE R R AR /N, (HABNIEE AR EE . R M At B0 e i I g 4k 5
IBATFRFE

All E.G.A. errors and warning are detailed on the E.G.A. screen, and on the M.M. screen, they will
display as ‘Refer to E.G.A. for fault description.’

A FE UM S8 R SR A FE UMW OB A8 L %, B AE L, SR
TN B R DO T
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3 Set-Up X &

3.1.5 Factory Settings Screen Hi) & B R&E

“““ m ARSI AT

0000000002
i I e

B EcASETTINGS

EGAldent: 6
Operating Mode : EGA with MM
Operating Status : Idle
Total On Time: 228 days 8 hrs 16 min

Monitoring : o@e

Run Times

Fuel 1: 198 days 23 hrs 15 min o R 190 days 22 hrs 33 min
Fuel 2 : 0 min CO: B 181 days 6 hrs 53 min
Fuel 3 : 0 min co B 123 days 5 hrs 59 min
Fuel4: 0 min (No): 184 days 20 hrs 23 min

b £308 o A Operating  [JFaa—— Calibration REEllEENly]
4-2!’Jm.L. Setup Operating Mode Lol Sebaciule

Fuel
Setup

Test and

Ret
Calibration Setup Chnge Padieres il

Figure 3.1.5.i Factory Settings Screen &/3.1.5.i 4!/ & & b #+ H

Factory

Settings
To access this screen press the button from Figure 3.2.2.i and enter the password on the
keypad displayed.

Factory

T R T 3.2.2.0 T A 157411, 9% 7 L (N L A B

Upon entering the factory settings screen, an overview of the E.G.A. is displayed:
BN W E RS AT B R SRR UE B
1. TheE.G.A. ID, current operating mode, E.G.A. statusand cells selected.
RAHAID. HHie Tl B BCRAS R S i &R 25 .
2. Therun times for each fuel and totalised run time.
FEFP BB IS AT I [R] AL IS AT I [R]
3. Eachcells run time.
FEAN LS IS AT I (8] o
4. Navigational Keys.

B

Use the navigational keys to selectthe following screens.

il P i R LI DA B
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3.1.6 4-20mA Set-up
__4-20mA $ 8

EGA SETTINGS

T
I

4 - 20 mA Output Setup

Output Output Data MIN MAX

Output 1 Oxygen (02%)  0.00 21.00

Output 2 Carbon Dioxide (CO2 %) 0.00 15.00

Output 3 Carbon Monoxide (CO ppm) 0 943

Output 4 Nitric Oxide (NO ppm) 0 210

Output S Exhaust Temp (deg () 0 400

Output 6 OK Status (off/on) 0 1

RS Operating Mode
Test and Change sl

ARG =l Chance Password Return
Calibration Setup Pass 4

Figure 3.1.6.i 4-20mA Set-up Screen
4 3.1.6.i4-20mA ¥ B i 55

Sl Cailbration

Time and
Schedule Schedule ,

date

CE-C I 4-20ms Setup

Fuel
Setup

Press the button to display the screen above. The above screen is used to set-up the 4-20 mA

outputsﬁmA setup screen has the following layout:
#T AT AR R A EBERS . LA EBRREH] T E 4-20 mAfith . 4-20 mA W& B
ZNYEEISH

1. Output number.
Bt S
2. Data to be outputted with units being used.
ek TR
3. Minimum and maximum value of outputted data (range).

B (EED AR/ MEMRKE .

To setup each 4-20mA output: % 4-20mA i (1% & 5%

Output 1
1. Press . This will display a menu showing all possible data types that can

be outputted.

Qutput 1
@T—Tﬁﬁﬂ)ﬁﬂ%ﬁﬁ—/l\%i, SeH b BRI AT DU R B 2R A

2. Selectthe desired data to be outputted by pressing on the appropriate button from the menu.
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2T SRR 0T N PR 42 B 9 5 S A

3. Anumber pad will now appear allowing the minimum value of the data selected to be entered.

Enter the minimum value on the key pad followed by _Jto confirm. If the value is entered

incorrectly press the . button on the keypad to delete the last number entered. To cancel

press the@button.

SRR B0 5 — Ao, 38 AF 53 T U AN B i i/ MEL . fE /NS B N i/ MEE

o \( PG E . WORBUE I N B R U'\UE/J\%EEL#&?-?&%H%UK%%E—/P
BN WOH I AT AR @Tﬁ%ﬂo

4. Once the minimum value has been entered the system will require the maximum value for the
data to be entered. Thisis the same procedure as entering the minimum value.

NBMEIR, R ESRIABHE R OE, AT S R B IMEARTA

5. Repeat steps 1 to 4 for each output as desired.

HEPER 1 2 4 TR .

Note: All changes will be stored with immediate effect.

T P S SR S B RAE IR R
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3.1.7 Operating Mode Set-up ZE{THERKE

EGA SETTING

el s 0T
i I i
(i

s

ooy

ID Number

Standalone-MM Operation

Efficiency Calculation

ND2 Sensor

S02 Sensor

Operating Mode Setup

q
Standalone EGA
E English
Mot Fitted

Mot Fitted

—

Tine and

Jate

A e 3 1§ i Calibration BRIy
-G 4-20mA, Setup Operating Mode bsi}}lr.ér;ui;n it

Sl Change Password 11
‘ o\

Test and
Calibration Setup

Fuel
Setup

Figure 3.1.7.i Operating Mode Set-up Screen
KI3.1.7.0 T AR E I

Operating
Mode
Pressing the - mode button will display the above screen. The Operating Mode screenis
used

to setup the E.G.A. The following settings can be changed on this screen:
“r PR AL HR s A BB . IS TR T E R A i fE & En]
PATEE LA T &
1. 1D number (1-10). If using an E.G.A. in standalone mode with a D.T.I. it is necessary to give
each E.G.A. a different ID number.
ID 5 (1-10) . SRRt T pUE X i et fmi O, WRZN R
A B —DANF ID 5.
2. Mode of operation (E.G.A. with MM, E.G.A. selects fuel).
AT G HIBCR A R, EGA EBFEIREL .
3. Efficiency calculation (European, English).
R E (B, 18
4. Presence of NO. and SO:cells (Fitted, Not Fitted).
HIL NO. 1 SO K4 (CDde. K% .
To change any of the settings above, press the corresponding button and select from the available
options.
BAR VL W ETE L T N AZ A, RS AR B IR I
If setting the E.G.A. for standalone operation, the operation mode should be selected as ‘E.G.A. selects
fuel.” Please see section 2.1 for information on standalone fuel selection.
WER B T RN, B T R0E A EGA G #FIREY . ST R EHER I 245
B 2.1 &A1,
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3.1.8 Time and Date
It ‘w il fit I ‘ 0|

Y —

L e

23 Feb 2015 11:16:27 (Current Time)
23 Feb 2015 11:16:23 (New Time)

Change Date

Change Month

Change Year

Change Hour

Change Minute

Change Second

Figure 3.1.8.i Timeand Date Screen
K 3.1.8.i1 i [RJAT I 15 %

Tire and

rate

Pressing the button will display the screen above, where it is possible to change the time
and date. The screen displays the following:

Tire and

SN 17T R DL BERE, TE B AT DUSE SO (R . BERRK R DL TS

1. Thecurrently settime. 7€ 4 i i Ji)

2. Thecurrently setdate. 7€ 2411 H

3. Thenew time and date to be set. & Z 15 5& AT 8] A1 H 3
4. Buttons to set a new date. & #HT H B 40

5. Buttons to set a new time. ¥ 5E Hr i Ia] (4441

To change the time or date press the relevant button to what you want to change. Enter the required
value into the keypad that appears. Each button has the following ranges:

T SO TRV B IS % AR DL, SR JE R IR /N B NPT R BORUE, R
AT LA Vi
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Change Date ‘ Range: 1-31 _{E 1-31

Choose from the available options. M 7] F % i i ik 4%

Change Year Range: 0 — 99 (20## is automatically appended upon entering the value).
YUl 0-99 (20##7EH NHUE I B ) H D

Range: 0 — 24. Ju[#: 0-24

Change Hour

Change Minute

Range: 0 — 59. Ju[H: 0-59

Change Second

Range: 0-59.75#: 0-59
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3.1.9 Change Password UMY

Wum. e R G B G
L : : m o i m " "
PSR AT TR SN I ‘ IR

e

Enter New Password

Figure 3.1.9.i Change Password Screen

K 3.1.9.i B US4

It is possible to change the password from its default by pressing the button. To exit this

screen without changing the password press the -button at any time. To proceed with

chanﬁssword:
N AR AT DU BRI R Tﬁ—F-?ﬁ%ﬂﬁj DLIE B B AN B k5

T D IR

1. Enterthe new desired password using the keyboard. Note this password down for future
reference.

FH/IN oA B SR IR N i

N

Press AR 4.
A prompt stating “Retype New Password” will appear. Re-enter the password entered in 1

w

and press

AR EAREINCR TR AN T o E%ﬁiﬁ)\%}ﬁ%}é%ﬁT-?ﬁ%ﬂo
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If the passwords entered insteps 1 and 3 are identical a box will appear stating “Password Changed”.

Should the passwords not match or if the - button is pressed a box will appear stating

“Password Not Changed”.

WEARAED TR 1 AUE IR 3 A ASARTR, )2 B S MO i S e

ﬁﬂ%%ﬁ%ﬁ@@ﬂ@ﬁﬁ?-fﬁ%%%ﬁf%‘%ﬁgﬂiﬁﬂﬁl’?%/%1‘lio
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3.2 CEMS Set-Up CEMS % &

3.2.1 Fuel Selection BB E#

To access the fuel setup screens, press the ‘Setup’ button at the top left of the E.G.A. screen, go to the

Fuel
Setup

‘Factory Settings’; you will be required to enter the password. Press on the button in the
bottom left corner of the screen.

FE AR E B 1 EGA B /e 7 O BCE LN ) W E B ORI

RS, SRJETE N R N A 74

0
s

(R

ﬁ "EGA SETTINGS
? EGA Ident: 6
Operating Mode : EGA with MM

Operating Status : Idle
Total On Time: 228 days 8 hrs 16 min

Monitoring : o@@

Run Times

Fuel 1: 198 days 23 hrs 15 min o R 190 days 22 hrs 33 min
Fuel 2 : 0 min CO: B 181 days 6 hrs 53 min
Fuel 3 : 0 min co N 123 days 5 hrs 59 min
Fuel 4 : 0 min @ : 184 days 20 hrs 23 min

2 2 3 ; ULl —ailbration R
ERELGN 4-20mA Setup RSNl Operating Mode Gl p——— Tine and
-

Test and
Calibration Setup

Fuel

h P ard Return
Setup Change Passw |

Figure 3.2.1.i EGA Settings— CEMS E.G.A.
A3.2.1i0 ST B-CEMS BTk

Note: Fuel setup is required for CEMS recording on the EGA and DTI.
T CEMS 7E R AR B A ke 1 _EdEAT 10 5% 5 AT IR
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il il il

st e ol T e o R
I
EGA SETTINGS

T
Fuel 1 : Natural Gas (North Sea) |

Fuel

Calorific Value : 50.86 Mj/ Kg

Specific Gravity :0.59
Composition By Weight : 1
C -69.40% H2 - 22.50% i
02-0.00% H20 -0.00% !;
il
\ PR 1000 iy “
I E Flgf:ﬁr:‘m: by : }
| | I
Configure Fuel Setup : ‘ 1“25

3.2.1.ii Fuel Set-up
A3.2.1i0i YRR E

CEMS fuel data can be entered for up to 4 fuels. There are several pre-set fuels that can be used for
each. The calorific values for each are not configurable. If a fuel cannot be found that has similar
properties to what is required for accurate CEMS data analysis, please contact Autoflame Technical
Support.

CEMS AR TT LA 4 FRL, T UE T A LA TSR BOE RREL, SRR VB TCVE
FoE . dRBATAN T Z AT AR R R LR E1T CEMS Bt i, 15IKR Autoflame $AR
S

Fuel Flow
Source
For each fuel used in that burner application, the fuel flow sourc, meter units

Costing
Units

Mete

eTer
Flow Units

Currency

|, currency 'and costing units | must be set.

Meter
Flow Units

TR A B MRRL, AN E ORI TR AL v BRSO

Currency

29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 /<4 {3 % B A1 5 45 7
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3.2.2 Fuel Flow Source

N E‘\

BB EIR
et vl 000000t e 0 O
— ‘ i i Il T I e
EGA SETTINGS i

Fuel1:N
Fuel

Calorific'

Fuel 1 Natural Gas (North Sea) O

Compositian ai wweigni .
C - 69.40% H2 - 22.50%

0, 0,
\ 02-0.00% H20 - 0.00%
o “) R eter i 3 5000 |
N | |
U o0 [ e
O

Configure Fuel Setup E

Figure 3.2.2.i Fuel Flow Source

K 3.2.2.0 BRELE

10.00 i

Moy

Fuel Flow
our e
Press - to enter whether the fuel flow metering data is taken from the M.M. or a fuel flow
meter. If the Mk8 CEMS E.G.A. is being used in conjunction with an M.M., then the fuel consumption
can be determined based on the M.M. fuel flow metering which is entered through option 57 on the
M.M. For the M.M. fuel flow metering based audits, press the ‘Fuel Flow Source’ button and select
M.M.

Fuel F};:uu,l

ETﬁ%ﬂﬂ DL WP A R B sk B2 b ARG R R B Bl . 2R
MK8CEMS & Hr X 4= hl i b— e (il  JURRRIH AL T DRSS 3% i B SRR i B odE AT
e, iz BT DU PR A BT 57 N . BT T R A, F IR
R B 2 R A PR AR

A fuel flow meter can also be used to calculate the fuel consumption. This is done via a fuel flow meter

Min
cat 4mAd

connected to the 4-20mA analogue signals, the minimum flow at4mA and maximum 20mA

Meter
Flow Units

Cat 26mAD

. Units for the flow meter can be changed using the flow units butto .

WA DB R TR #E,  THRAT DU I R 4-20mA BAUE S HOEHR R e, B
M55 B AmA I RN 20mA I ORI R B SR AT DL i B B 42 A AT
H.
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3.2.3 Unit Measurement

_BEWE
EGA SETTINGS

3 Set-Up 1% &

Fuel

O
O
O
O

E F1on Onits
Configure Fuel Setup

Fuel1:N/| -

Specific ¢/ [

Composil| «
C-69.
S -0.01

Calorific | * i

02 - 0.00%

H20 - 0.00%

Min
AV 0.00

W 10.00

it 5000 |

Currency QeSS

1sting

| 'nlt

Currency

Press

12T

Figure 3.2.3.i Unit Measurement

K& 3.2.3.0 &l E

Co "ﬂﬂq

to enter the details for the fuel costand currency.

[mi%ﬂﬁ)\%ﬂﬁﬂi%nhﬂﬂ;u B

Once a fuel has been set, accurate CEMS data can be obtained by entering an accurate cost per unit

of fuel fired. Thisis done using the ‘Cost per Unit’,

‘Currency’ and ‘Costing Units’ buttons on the right

hand side of the Fuel Set-up screen. If further currencies or unit measurements are required, please

contact Autoflame Technical Support.

WORL v B AT DU S A AR I HER A IR HE R ) CEMS Hidi . 12 MRRHLE RS A

] ) A BT AR
It & Autoflame £ AR 3 HF.

29.05.2015 MK8E.G.A. Set-Upand Trim Guide Mk8 /<4 {3 % B A1 5 45 7
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3.3 CEMS Data Screens
CEMS ¥R &

Sampling
INFO

Calibration

02 — CcO02 —

2ol aAAARANT AN 00T

18

% by Vol.

5
Ll o] e Be] DU 14 | bie | | Bl Al Fne! Tal| TA-
| ‘ | | ; ! |
N )
0:00 2:00 4:00 6:00

21-Feb-2015 00:00 to 08:00 (8 Hours)

ATURE FLOW

Figure 3.3.i Gas History
K 3.3.i =i

button to view the emissions data logging for up to 2 years.

A AT DL 1O 3R 1 P A HE O -

Press to view the gas history. The graph can be zoomed in by pressing 2 points on the axis. To
view one gas at a time, deselect the other gases above the graph.

%1 A AT AEE IR 5o 42N ARBRE PN RO LUK IR o BRI — R <
THIUH b A H A A R I
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sy
o L T |||||||||||HN|||||||| i

Figure 3.3.ii Pressure History

AI3.3.0i [E

Press to view the atmospheric (ambient) pressure history for up to 2 years. The graph can be
zoomed by pressing 2 points on the axis.

r-:-ggg'--
Tﬁ?#ﬁ%ﬂﬂuﬁﬁﬂﬁiﬁﬁjﬁ% (R HIPrse. ARl R s AT ABCK B3
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I

ELE sres ) AUDIT
TS ‘ i il ||||||||||VAI|||||||||I|IM il “*‘. e
Figure 3.3.iii Temperature History

A 3.3.ii i S &

Press to view the temperature history for up to 2 years, for the ambient temperature, exhaust
temperature, delta temperature, relative humidity percentage and efficiency percentage. The graph
can be zoomed in by pressing 2 points on the axis. To view one temperature graph at a time, deselect
the other temperatures above the graph.

TEMPER-
ER

ATURE

%T AT LB AR IR D S, AR . HEGRE . delta iR, AXHER
Iy LEANCR T 7 e $2 T ARARAH K Y R FT LUBCK B3R . B IR R — MRS BRI S B0 B
Hh FA R L T30

Page 36 Mk8 E.G.A. Set-Up and Trim Guide Mk8 B X #T X EMIA T HER  29.05.2015



3 Set-Up 1% &

s
Fuel 1 Fuel 2
743
[ ‘ ,'

g
=
> n‘
&
3
2 207
o
“

S T RS E

0:00 2.00 400 800 "800 :
! 21-Feh-2015 00:00 to 08:00 (8 Homs] |
BB f

3.3.iv Fuel Flow History
3.3 BELE

Press to view fuel flow history. The fuel flow data is taken from the M.M.’s fuel flow metering
or from a 4-20mA analogue signal. The graph can be zoomed in by pressing 2 points on the axis. To
view one fuel graph at a time, deselect the other fuels above the graph.

FUEL,

FLOW

% h A AT A ORI R D0 S o RRHIA B B R B AR R R R B R s Bk
H 4-20mA BUAE S o 4% T ARFRE TP AT DUBCK IR o SRR E S —MRRHEI R IHE HUH L K
HARPRBRE T

The Ieftm and rightm arrows are used to change the data range (hours, days, months) to
the next available one.

Fe ik %DE%%E%?Eﬁ%@EYi (s Hy 3 2T A .

The zoom out button Eis used to go back to the next available data range.ie from hourly data to
daily data.

%E/J\Tﬁléﬂﬂﬁﬁ o a4 (61 g T DS 4 €N SRV IAN I 6 ey EA R R SN
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Toview the last available data press

The full range of data can be seen by pressing :

fﬁ?ﬁ?’fﬂﬁf LAEE AR Va .

A Al A S e — A Al

To view overnight data, a two day view is required (e.g.From 20:00 on day 1 to 08:00 on day 2).
BEMRAEIEN FEEEPR (Flan: M —KIK 20:00 25 — K] 08:00)

The hourly data for each day is displayed from 00:00 to 24:00.
5 R IR/ N H5 8 S 7 B [A) & 00:00 %2 24:00,
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3.4 CEMS Energy Audits
CEMS BElER A

Once the fuel set-ups have been entered, it is possible on the Mk8 E.G.A. to take fuel consumption
audits. Select a time period using the arrow section on the CEMS data for which the fuel consumption
will be calculated for.

i NBRELR B AE 5 AT DAE MK8 R A BT RN FER & . FIH CEMS %l & kik
PN () VG AT DATHSCAH R BRRHE #E

i ELFR
INFO

TOTALISED Values 21-Feh-2015 00:00 to 08:00 (8 Hours)

A T

Sampling “fé’fa

EGA 6

Weights Volumes (Net)
Oxygen (02) (Siiéaiﬁi) éﬁ;gﬂiﬁj)
Carbon Monoxide (CO) .;;.:.?:ugﬁigﬂf;;. ::jtl.tlljgglaTg&-') il
Nitric Oxide (NO) |||Ix!n|:3}ftﬁx| [lill,:lljgglzTQE‘r“] lipm
Nitrogen Dioxide (NO2)
Sulphur Dioxide (S02)
water (120
Total Emissions (Dry) (o'nggf:,tﬂ 1(:?:;60#3;" 100.00 %

FUEL FUEL RODUC QpLICT e .
CURRENT TOTALS CURRER OTALE ? ‘ “
: Il Il u“ ‘M

Figure 3.4.i Product Totals
K341 i bt

|
AUDIT | CURRENT
Press to view the product and fuel totals. The

view the consumption at present.

FUEL
CURREMT

|
AUDIT |
@T@%ﬂﬁf PAEE ™ fh ST AR T B 42T
A TR AE

Press to view information on the exhaust gas weights, volumes and average volume
readings for that time period.

FRODUCT
TOTALS

%R AL T DL A A E I BRI R B AR AR AR AR A AR S R
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HELP
INFO

TOTALISED Values 21-Feb-2015 00:00 to 08:00 (8 Hours)

i

Sampling

Fault Log

EGA é
Weights Volumes Unit Cost | ‘;‘ Totmﬂ‘}ost I

1 - Natural Gas (North Sea) I:f;“”;F'L‘-‘J (L?ﬁ';;}*;[ﬁ GBJP nﬁ?m g i

2 - Light Fuel Oil #2 o 'L'"'?:f'#:‘l_" [jljl.:l]]ggUT?E\‘) M GBP 0.00
R et
Total Calorific Value Heat Input 21.03 MWh

Total Useful Heat Into System 18.36 MWh

Average Combustion Efficiency 87.30%

PRODUCT

TOTALS

DR R
l

Figure 3.4.ii Fuel Totals
R340 HEFLE T

FL
CURRENT
Press - to view information on the fuel weights, volumes and total costs, as well as the total
calorific value heat input, total useful heat into the systemand the average combustion efficiency.

FUEL
CURRENT

%K AT UEE AR R OBURLE 2 LS BE RN . BEAN R G AT A
APPSR

As detailed in this section 3.3 the totalised values can be viewed for a particular time period if
required.

U 3.3 WHTIR, T LB R A 1) ) U
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3.5 Trim Settings
WHRE

3.5.1 Relevant Mk7 M.M. Options
MK7 SR IR

The following table gives all the options in the M.M. which are relevant to the E.G.A. settings. When
changing the options for the E.G.A. such as the alarm operation, trim threshold and trim delay, it is
good practice to adjust one and check the effects on the trim operation before adjusting another.

TREW T 5RO E A R MR R 5SRO 5 5 T 2 R
BeAE L R REAR TR, 07 SR — AN A, SRR IR S — ATk R T R AR
RIRCR
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12

17

18

19

0.0

Page 42

0-100
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If al

E.G.A. Options: If this option has a setting of 1 - 9, then the E.G.A. will trim and the burner mustbe
commissioned with the E.G.A. operational. The trim is applied to channel 2 or 5, dependent on how
option 76 is set.

RASHTAGERI: AR 1-9, RS OCKBEAT IR, ket Bals B i —
ACHEAT IR, PR AR T 76 Y1 B IE FH i E 2 5L 5.
E.G.A. not optioned Fi&#ESHHL.

E.G.A. error occurs, then the burner will continue to fire. The servomotors will return to the

original commissioned fuel/air ratio and the trim function will not be operational until the E.G.A. error
is reset. No combustion/single point changes can be made whilst the E.G.A. isin an error condition.
IR BT, WA gk S hbe o ARl FE ALK & 1] 28 J5L 4R B iRl 2 < L
SRR I R ARAE RS IR E R R AT R B AL . RS WTATEH IR A T TRIE b S A
B RHTE

Terminal 79 is not energised in the event of an E.G.A. error. J& S B4 H B4R R 20 79 ok B HL,
If an E.G.A. error occurs, then the burner will stop firing. The burner will not start until the E.G.A. error
has been cleared and the E.G.A. is inside its operating temperature range. Terminal 79 is not energised
in the event of an E.G.A. error.

WR BT ICH IR, BRREIEIE R R . BRReds B3 B AR I A R i T B AR R R i
LT LARRE e R AN A Re R 8. R O B BRI 2 79 TEik LHL.
Bame as 1, except terminal 79 is energised in the event of an E.G.A. error.
5 15BARIE, (H%5 79 72 RS HT A I IR AT BL L v
Same as 2, except terminal 79 is energised in the event of an E.G.A. error
5 2 W50UARTE, (B2 79 762 BT G B BRI AT LA B HL.
Bame as 1, plus the combustion limits are also tested (Options 19 - 27)

5 V5L, SeAMABa PR AT DU IR (GETH 19-27)

Same as 2, plus the combustion limits are also tested (Options 19 - 27)
55 21 OUAR A, I AMIRRBIR B e a] DLEAT U (TR 19-27)
System commissioned on M.M. Only - E.G.A. used only for monitoring and display purposes.
RS LR A R O TR R
Same as 5, except terminal 79 is energised in the event of an E.G.A. error.
5 5 tEHUEE, (A% 79 7R BT IR IN AT B
Same as 6, except terminal 79 is energised in the event of an E.G.A. error.

5 6 tHOUHE, (AL 79 £ R0 B A IR IN 7] DL
NO & CO Displayed when running on oil: If fuels 2 or 3 are selected, then the displaying of CO
& NO can be on or off. Thisoption is only relevant if an E.G.A. is operational on the system.
BRI BEE LT Bo8 NO Rl CO: L&kl 2 58 3, CO Ml NO FYB/R AT LURTFJE Bk ok i Aci
TUAE A T AE R G B 4TI AT BLiE 5.
NO & CO not displayed NO Fl CO & 7R .
NO & COis displayed normally. NO il CO IE# &R .

Carry Forward of Trim: When the system modulates, the correction that may exist on the air damper
position can be carried forward. This option is only relevant if an E.G.A. is operational on the system.
TAMERIAES:: BRGHAT RN, TR AL B AT IE . 2T G R T UE &
G BT A B

No carry forward of trim.
REAT AT

Trim carried forward.
HEAT IR o

Upper Offset Limit % O2: Thisis an offset limit from the commisioned values.

EPRAMEAE % O2: 1% fH A2 W AE 1 —Fh A2 R AR

E.G.A. Limits: Options 19 - 27 are only relevant if an E.G.A. is operational on the system. Option 12
must be set to 5,6, 8 or 9 for combustion limits to be set.

RAIHTACRME: 3T 19-27 AUAE RS M AE R G AT IN AT LUk % . W ERPEIRE N ik
Tl 12 WAk 5. 6. 8H 9.

% O28 AT
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0.0

0.0

0.0

0.0

0.0
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Upper Offset Limit % COz2: Thisis an offset limit from the commissioned values.
FBRAMEAE YCO2: %A A2 T iR B T — PR M FR AR
% CO2 “ & MR E 4 tb

Upper Offset Limit ppm CO: Thisis an offset limit from the commissioned values.
EFRAMEAE ppm CO: Z AR 2 R I — P M PR {E
ppm CO — MK A Ji 5 %

Lower Offset Limit % Oz2: Thisis an offset limit from the commissioned values.
TIRAMEE % O2: 1Z A8 & A I — A M IR
% O2 | A H ok

Lower Offset Limit % COz2: Thisis an offset limit from the commissioned values.
T BRAMEAE %0C O2: AR 2 T iU E [ — PR M PR A
% CO2 — S L1 4 Eb

Absolute Value % Oz2: System checks for Oz values lower than the value specified in this option
regardless of the commissioned values.

HHME % O2: ARG B A AHUE R TR T ARIEUE, ZE SR ETR.

% O2f At

Absolute Value % COz2: System checks for COz2 values higher than the value specified in this option
regardless of the commissioned values.

HNHE % CO2 REGu & A ABHBUER T & T REHEE, ZE SR ETX.

% CO2 S 2>t

Absolute Value ppm CO: System checks for CO readings higher than value specified in this option
regardless of the commissioned values.

HHME ppm CO: R E —EMREUE R T & T AGRIEE, 2H 5T X

ppm CO — LB B /i 73 &

Page 43



3 Set-Up X &

32

56

76

20
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0-50
0-5.0

0-250
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Trim Threshold: Thisoption is only relevant if an E.G.A. is operational on the system. The value setin
this option is subtracted from the required setpoint. If the actual value is below this offset, then the E.G.A.
will not trim. If the trim is to be effective at all times, then set this value to zero. This Option mustalso be
set to zero for the E.G.A. to operate when external modulation is optioned.

TRBUE: AETATERS ISR R B s AR AU . W RS BR AR T %b
B, RS OCEAPATRT . WRAEIETCA 0, RBASIBCHIRLET R . URGEKH
AR T I AR T L AT 0 RARIE R BT DR A AT IR

If Centigrade, Fahrenheit or PSI units effective. 1 [ 5f7 245 G . R KEE PSI.

If Bar units effective. f# I #0722

Note: No single point changes can be made if the actual value is below the offset value.

TE: WURSCBREANTAMEE, WA SR .

Trim Delay: After ignition, the E.G.A. does not sample for the period of time set in this option (only
relevant if E.G.A. is operational on system). Thisallows for the combustion to stabilise before sampling
commences. The timing starts at the ignition point.

IR . R T AR RS AR T (0 — BRI TR A Rk (AL B A T AE R 4t
ST AT LA SR o X RVFERARTT AR AT AEARARE , I TR A R K ROTT IR TS

Period (seconds) after ignition no sampling takes place.
IR (BP) AT RAE

Operation of alarm output for all M.M. and E.G.A. errors/lockouts on Terminal 79:
BRI B R MR ST UE LN 79 RIS R/B

Relay normally off, on when alarm. 4k FL2% % [41, 4k HE28FT TR 24

Relay normally on, off when alarm. 4k FL 238 JF, 4k F 28 5% PH A oy 241

Note: This is a switched neutral and not an output terminal. ,

e VR E AR MEAL, AN R

Trim channel: If an E.G.A. is optioned, the trim can be applied to either Channel 2 (servomotor) or
channel 5 (VSD). If trim on channel 5 is used, Options 91 to 97 must be entered correctly.
TEE . AR AT, NS A EE 2 (FARENLD BUBE 5 (VSD) o dniRE
FH@IE 5 RT, B 91 & 97 LAUEMHIAN .

Trimon channel 2. i#i& 2 L.

Trimon channel 5. J#3iE 5 L5,
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3.5.2 Relevant Mk7 M.M. Parameters
MK7 EHIERA RS

The following table shows the relevant parameters for the E.G.A. operation on the M.M. It is important
to remember that changing these parameters will dramatically change the trim operation. The majority
of these parameters can be left with the default settings in most applications; any adjustments to these
parameters should be made one at atime.

TRER T RADH SRR EIZ AT IR S H. HE R 420 SR L SRR 2 A i
TR 2R GRS HAT URFFBOARE . T — K AR — 1S4

29.05.2015 MK8E.G.A. Set-Up and Trim Guide MK8 &/ /> B {X % B A 35 16 Page 45



3 Set-Up X &

4 45 E.G.A. - Number of seconds 'ENTER' button is disabled after 'E.G.A." button is pressed during commissioning
and single point change. B /MM AX - 75 V8 FH B s O B ) 4% T B A BT EGAM R4 45 I Fb 4L
‘ENTER $ N\ "$40

5-100 [Seconds. #

8 30 E.G.A. - Delay after draining before trim cycle starts (washout period). When the E.G.A. drainings and the
cells are cleaned with air this value maintains the E.G.A. readings from before the drain period for 'n' seconds
to allow the air to clear from the E.G.A.

B A-1E e A KRS, BRI CESRE— BN R GEVRD REENTAN M. 7EHEK
ABOK RSN A HESIERED ZER BRI, REE4ERRABUKHEBCZ BT H) EGA #28k. X
e 7 ik R eEMNER SR .

5.240 [Seconds.#}.

9 60 E.G.A. - Auto commission time (seconds). How long the air rich and fuel rich positions are held during
commissioning.

ESa - aaniim (B o R ORRR R e A (A

5 -240 [|Seconds.

10 | 1 E.G.A. - Version B0 HrX-iRA
0 MkK6 E.G.A.

Mk6 AT

1 MKk7 E.G.A.

Mk7 A

2 Mk8 E.G.A.

Mk8 ES X

11 15 E.G.A. - Air flush time, the flush out period between going air rich and fuel rich during commissioning.
RS- SIB eI A, YA 1A SR e v 1) e o P 3
5-60 [Seconds. ¥

12 0 E.G.A. - COincluded in trim calculation on fuel 2 & 3 (see option 17). Required when using natural gas on
fuel 2 & 3.

BAAHTA-EL 2 71 3 (LIEIR 17) 7R TS a4 — ek, 7EM0EL 2 R 3 Al B RAR AU
B T

0 No.

i

1 Yes.

H,
S

13 20 E.G.A. - +4 =% of air damper movement. Amount of auto commission trim. Applies only to fuel rich cycle.
BEMT-+4 = EERBE E . BaREE. (CEHTEmE.
5.30 |Degrees. ffiJ¥

14 | 20 E.G.A. - Number of degrees the fuel valve moves bebfore fuel rich trim is reset.
BT B A B OB R A2 B 1 A R
1-200 [Degrees ffi/%

17 3 E.G.A. - Number of trims before an E.G.A. erroris flagged when combustion limits are exceeded. Each trim
is equal to Parameter 25 (seconds).

BRI - WARE IRAE N BT AR AR BT T 8. SRS T 24025 (B .
0-10  |Number of trims. 7%,

18 20 E.G.A. -+2 =% of trim, trim amount during run. Thisvalue cannot be setabove 20 ( 10%) or an error 25 occcurs
BASYA-- 2 =T H 4, SATR AT AUEAF RN R T 20 (10%) 30K LR 25,
5-60 |Amount of trim. {875,

19 '5.00 E.G.A. - +4 =% ofr air damper movement. Amount of auto commission trim. Applies only to air rich cycle.
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BESWAL-- +4 =5 PEAEh E bk, BEhEREE. (CEMT & MIER.
0-20  Air damper movement. (20 = 5.00%) %34 5h. (20 = 5.00%)

23 0 E.G.A. - Trimto add air when CO is present. When trim is taking place, if the O2 and CO2 appear on the
air rich side but the CO appears on the fuel rich side then the air damper will open further to remove CO.
RASTX-SAFHE CO BFRINZE o 7R/ W SO 5 3 ] SR & U /77 02 A1 CO2 Jf HL s i
WAFAE CO, MRBATRE—BFTTF 2 44 LBR CO.
0 Enabled.
JAH
1 Disabled.

2N

25 30 E.G.A. - Time between each sample (trim). BSAHTAX-#HEA GAY (A1 H]
5-.100 Seconds.

26 8 E.G.A. - Number of samples (trims) between each trim cycle. B4 HEAX - F WA (ke A 3 G .
1-50  Number of trims. #75%.

27 25 E.G.A. - Minimum operating temperature (=5 = degC) BSA4HHX-H/N TARIRE (+5 =#R K
0-255 Temperature JfJ&

28 200 E.G.A. - Maximum operating temperature (+5 = degC) BB K TARESE (<5 = KE)
0-255
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0-999

0-999

0-999

O2 change to detect residence time: Default is set at 2 for 0.2% O2 change to detect residence time.
02 AL EAT IS RIS IF]: 0.2% O2 S M5 B B 7] F BRIV BN 2.
%

O2 window insidewhich no trim takes place: +10 = O2%
02 WL RE10 =HSAH 4L
%

CO2window insidewhich no trim takes place: +10 = CO2 %
CO2 WA RAE+10 =— 5 WK E 7L
%

E.G.A. - Air Calibrations BSZM-43 Rk
Enabled 2 H
Disabled %%

E.G.A. or O2 trim interface module B/ sRES 38 D
Normal E.G.A. operation. S /S 4T IEH
02 trim interface module operation. %2 F7 4% D BBHIZAT

Trim method: Changes the method of trim from the normal angular degrees trim to area trim, where the
trim works on the area that is open on the damper blades to allow the air through..

VT A IE S S LR T 2 XA FR SO A i, KA R AR R 2R by b, (T
Angular degrees trim. £ E 1A,

Areatrim (quick commission). X3 CPREPRTD .

E.G.A. Splitter for twin burner application: When using twin burners its is possible to use the E.G.A.
data from the master M.M. module for the slave M.M. module, so only one E.G.A. isrequired. Setparameter
79 to 1 on the slave and parameter 79 to O on the master.

| A AR PR 8RB 43 B8 2 A F OUBR Be 2 I v LA

AT AR A 1) s A e dan e

HIE 2 E— NI WIS HON 79 &

Py 1, ERHRSEN 79 54 0.

Upper offset limit ppm NO: Thisis an offset limit from the commissioned values.
LFRAMEAE ppm NO:Z A 2 PR E 1 —FP kM2 BRAE
ppm No — & MLE |\ i 7%

Upper offset limit exhaust temperature: Thisis an offset limit from the commissioned values.
LFRAMEEHEREE: i E R R E 1 — P MR
deg C/ deg F#IQJEMEIRE

Absolutelimit exhaust temperature: System checks for exhaust temperature readings higher than this value.

X IREHSEE: RE0E T ENHR .
deg C/ deg F i KE/MEKSE
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3.5.3 Relevant Mini Mk8 M.M. Options
MK 8 T L AR HAR S HE

The following table gives all the options in the M.M. which are relevant to the E.G.A. settings. When
changing the options for the E.G.A. such as the alarm operation, trim threshold and trim delay, it is
good practice to adjust one and check the effects on the trim operation before adjusting another.

TREW T 5RO IS EA KM R R SRR T, 5 R R M O S T A
PE T BEMR TR, FdFr77 308 — OGRS —A, SRIG LRI ) — ATk 2 R
BOR
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13

18

19

20

21

22

23

25

0
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[N

0.1-10.0

0.1-10.0

1-200

0.1-10.0

0.1-10.0

E.G.A.Functionality: If this option has a setting of 2 or 3, then the E.G.A. will trim once this has
been added. The trim is applied to channel 2 air damper.

RBASITXINRE: ZIETUE N 2 50 30, BAMITTE M Gt T, %2
HiE 2 2SR .

Not optioned. ik,

Monitoring only - no E.G.A. errors will be generated regardless of option 13.

(S AI-To 1B R 13 #ifE /& 2 DAL BRI I %

Applies trim. $47 45 .

Applies trim, combustion limits tested. $ATHYT, JRBELELIR o

Note: If option12is setto O or 1, then the M.M. is commissioned without trim, however trim can be
added at a later date by changing option 12 to 2 or 3 in online changes, and then going through
single point change to add the trim data for each fuel-air position.

e ANSLENT 12 ME R 0 Bk 1, FEHIIH R URBe SR EAME EGA WY . #4E R LUS T4
AIDAEZR BRI 12 Sk 2 81 3, AR5 AE S5 AU BE ORI I8N RRE- 2 S I R 1 s

E.G.A. Error Response: This sets the M.M. operation onterminal 79 for when an E.G.A. error occurs.
IBS AU RN Zk I I ik 79 7 R AR B A M AR N K38 4T

On error burner stops, alarm active. K4S TGRS, Bbedsir b, ZRmik.,

On error burner runs, alarm not active. & 4RSI RIS, MAbedRigtr, EMmAmE.,

On error burners runs, alarm active. K4 ST ACET RIS, BARAIEAT, Zakmid.

Carry Forward of Trim: When the system modulates, the correction that may already exist on the air
damper position can be carried forward. This option is only relevant if an E.G.A. is operational onthe system.
Trim will be reset if the rate of change of the fuel valve angle is greater than that setin parameter 14.

AN EIESE: M RGIATERN, ARSI ER S IESE . iR R IriUgsT
IAG R R A 5K T 240 14 BUE N, 2 BRR T EsE E .

Disabled. 2%

Enabled./5 i

O2 Upper Limit Offset: Thisis an offset limit from the commisioned values. Options 19 - 27 are only
relevant if an E.G.A. is operational on the system. Option 12 must be set to 3.

S ERRAMRE: 2 RE I AMERRE . 850 19 — 27 RAERAGITGEITIN A AR %I
12 EE B ATEA 3.

Disabled. 2]

% O2 /A At

CO2 Upper Limit Offset: Thisis an offset limit from the commissioned values.

R ERAME(: R R (A — R L

Disabled.2%

% CO2 — 45 LTK A 73 L

CO Upper Limit Offset: Thisis an offset limit from the commissioned values.
—EALBR ERRAMEE 2R U I — M R .
Disbaled.zt

ppm CO — A bRl i/ &

O2 Lower Limit Offset: Thisis an offset limit from the commissioned values.
S THRAMEE: ZE AR EE R — A ME IR E.

Disabled. 2

% O2 A H 47 bk

CO2 Lower Limit Offset: Thisis an offset limit from the commissioned values.
— S ABR TIRAME : AL R E I —FhME IR E .

Disabled. 2

% CO2 — S LHk 1 73 Eb

02 Absolute Limit: System checks for O2 values lower than the value specified in this option
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regardless of the commissioned values.
SRLEME: RO EHHER TR T R EDEE. ZE S FERETX.
0 Disabled.2%
0.1-20.0 % O2E S HE

26 0.0 CO2 Absolute Limit: System checks for CO2 values higher than the value specified in this option
regardless of the commissioned values.
ZEMBRENHE: RGN E EIBRBUER T & T ARTUEE. ZE 5 ERETXR.
0 Disabled.2%
0.1-20.0 %CO2 _&fblrE 7t

27 0 CO Absolute Limit: System checks for CO readings higher than value specified in this option
regardless of the commissioned values.
—SMIRENE: RO E —SULBREER S & T AR THUE. ZE 5 HRETR,
0 Disabled.2%
1-200  ppm CO —&MLEEE /i %
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Trim Threshold: Thisoption isonly relevant if an E.G.A. is operational on the system. The value setin
this option is subtracted from the required setpoint. If the actual value is below this offset, then the E.G.A.
will not trim. If the trim is to be effective at all times, then set this value to zero. This Option mustalso be
set to zero for the E.G.A. to operate when external modulation is optioned.

BRI BCRBRME: AT RE RS NTEGSITRAA . BE RO A IR TS . 05 Sebr
HUAMTAMEE, BAATACEARIATRN . WUERAIETCR 0, BN CKH IR LT T .
9 R 50K AR 9 i A e TR 6 A1 0 SR ARIEJR S BT U AT T 9

If Centigrade, Fahrenheit or PS| units effective. {#i fil Sz Rk ICE . B IREEL PSI,

If Bar units effective. il #A7 2 E .

Trim Delay: After ignition, the E.G.A. does not sample for the period of time set in this option (only
relevant if E.G.A. is operational on system). This allows for the combustion to stabilise before sampling
commences. Thetiming starts at the ignition point.

TR : s R AT IIEA BTN K N APIT A (AER TIPS ARD - X
FER T RAGTEE BIRBORSHEA . THIR T SR

Period (seconds) after ignition where no sampling takes place.

I HURE RIS TR B, (FDD o

Alarm Output Operation (Terminal #79) R H#/E (&¥ 5 79)

Relay normally off, on when alarm. 4k HL 8% 5 (7], 4k B 28 $T TR 4 240

Relay normally on, off when alarm. 4k FL28# TF, 4k HE 28 5 P it 24

Note: This is a switched neutral output terminal.
ba st g 7 K d: s SR G DA T VL S
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3.5.4 Relevant Mini Mk8 M.M. Parameters
Mk8 f B HI A XS4

The following table shows the relevant parameters for the E.G.A. operation on the M.M. It is important
to remember that changing these parameters will dramatically change the trim operation. The majority
of these parameters can be left with the default settings in most applications; any adjustments to these
parameters should be made one at atime.

TRER T RADH SRR EIZ AT IR S H. HE R 420 SR L SRR 2 A i
TifE. EZHN G RKE D SHA DR EOABE . N — KA NS5
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c’” 0"’ 4"’
4 & ‘, g
;'e;?% ‘,;Zy _":? “:?:’
4"’49 '/’5/( l’ 449 y"af’
@ S Vi /d

4 45 Delay Before E.G.A. Commission Can Be Stored: During commissioning and single point change, the
E.G.A. there is delay before the E.G.A. values are stored. This allows some time for the E.G.A. values to stabilise.
(78 22 S T OO E A B ZE T AR R SR TR, AP0 R S U ACBUE AT A — AN e . XA T
TN )= TN LI

10-120 |Seconds. F¥

8 30 Trim Delay After Drain: Thisis the delay after draining before trim cycle starts (washout period). When the
E.G.A. drainings and the cells are cleaned with air this value maintains the E.G.A. readings from before the drain
period for 'n' seconds to allow the air to clear from the E.G.A.

R BRSSO IER . RS BOKARUE, BRI S — B ia) GRBED
SRIGENRAS A . AEFRBOA B RIS R R G (S RTERED R I P, R AERr K
HEBCZ AT RS e 1 ik e AR A i e .
5-240 [Seconds. f&
10 | 2 E.G.A. Version: BS 4 URA

0 Mk7 E.G.A.
MK7 B i

2 Mk8 E.G.A.
Mk8 T4 Hr il

12 0 ICO Used for Trim on Oil: CO included in trim calculation when firing oil for fuels 2, this is also required
when using natural gas on fuel 2.

BB AT CO MM M8y IREL 2 BRI, ST SRR EE — R BRI 2
YRR, PR T SRR R AR — AR
0 Disabled.
251
1 Enabled.
J& H

13 50 Commission Fuel-Rich Trim: The % of air damper movement, when commissioning the fuel rich cycle trim.

PR E W 2w I R TR A B E A b
20-75 |Value 50 = 5.0% degrees #1{# 50 = 5.0%ff &

14 50 Negative Trim Reset Angle: Thisis the change in fuel angle per minute that will reset trim.
SUE TR EE AR X AT BV TIR  ER RR A BE AR
Note: This also applies to positive trim if option 18 is set to no carry forward of trim.

A XWIEA T EGA AT, dnRIET 18 B ik E A AN e S 1 E.
0-900 |[value 50 =5.0°
P& 50 = 5.0°

17 3 Number of Trims Before Limits Error Generated: Number of trims before an E.G.A. erroris flagged when

the combustion limits are exceeded.
R AR EERE BT RE: 2 R BRAE S, Rt R A S R SR AT AR 45 B
0-10  |Number of trims. X %% .
18 | 100 Maximum Trim During Run: The % of trim amount during run.
BATH BB IREE: 1847 (8 I RE & 43 L.
20-100 [Value 100 =10.0%. #{{& 100 = 10.0%.

19 50 Commission Air-Rich Trim: The % of air damper movement, when commissioning the air rich cycle trim.

PR E A PR E A BRI R T R E A
20-75 |value 50 =50.0%. %fii 50 = 50.0%.

23 0 IAdd Air When CO Present: Trim to add air when CO is present. When trim is taking place, if the O2 and CO2
appear on air richbut the CO appears on fuel rich then the air damper will open further to remove CO.
AFE—EHBRINR I = BAEAE— FALBRI RN R FER ST OCRAT JAR An S U AR SR —
AT R N AR AE — Ak, A B — AT T ROk 22 R — A ALK
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Disabled.
i
Enabled.
Ja H

Trim Samples per Cycle:
BN R BIN I R

Number of trims. i 15 .

NO Upper Limit Offset: Thisis an offset limit from the commissioned values, if the NO is above this limit an
alarm will occur.

—H AR ERRAMEE: ZE RN PR, A TR ER SR .

Disabled.

25

ppm

Exhaust Temperature Upper Limit Offset: Thisis an offset limit from the commissioned values.
HAURE LFRAMEAE R R I — bk 2 PR

Disabled.

2

deg C/ deg F

MR IR IR E

Exhaust Temperature Absolute Limit: System checks for exhaust temperatures higher than this value.
HSBRELNE: KoM EHFRERE KT ZE.

Disabled.

AEH

deg C/ deg F

BRI
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3.5.5 Commissioning Procedure

IR

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

H R A M ASCREAT Tk ) PR 42 R B AT YR 5 g — Mok 8 07 20,58 FH 757 2y e A D) o Sk
TR . T 2RI BN SRR TR ASGHEAT 11X A a6 2056 4 B2 A Bl 1) 1
e KT RBEMIHRAE, ESHERIRS LA 5w .

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

AR GO ZB AR AT PR AR . I A R R A AT AR G AR T N R 6 20 5 4 T
fRIRBE VL& 1I24T, FE3R1S Aotoflame Engineering AiLE.

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

REFI N RET R TR KA LR, SBG=RBFMGT.

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.

25 1) 22 G0 1 BE AL SR A 10 B — ORI T TS B A — AN 0E R 2B SR B o AT 20 U T A A
AN B IF HARUEAN IS B AT ANES E B G I A 5 A1, e SRR 755 2T 8 AL i
I A AH S 3G R SRR R T

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

AR MG RGEA T ERR LA, By AT BLgEAT BT 1R i <l
A5 PRI B 75 O OG0 B 8 o) 77 A R M AT AR U

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.

NTRIRFTERGHR, e e A A e e . 1 e iR R 2 rh Al AR O HL
AR R R . R ARG, O RRBUE A S Z K. BMRSIKEIEITE, /R4
¥ B3 ashIE BN Lk ik A gk 2R AT IR

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.

BRIR S IR K R Se AT S ORI B, SR A2 T AT IR B B 2 58 ik N B/ MIREM .
CH1 M1 CH2 {7 B LZUNT B NRIECE . AR R 4 E 5T DURYE e BT BEAN s T8
AL E . IXLEIEIE AT LU T R B 1A

Onanewly installed system the following procedures should be carried out as listed:
TE T %A ) R Ge b AHRAT LR R :
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1. Check all interconnecting wiring between the M.M. and external components are correct.
o A 428 HI RN A1 S ZHL AP 1 1 B A 4 2 15 T

2. Set the Options and Parameters required (Sections 3.5.1 and 3.5.2 for Mk7 M.M., and
Sections 3.5.3 and 3.5.4 for Mini Mk8 M.M.).
WHETTIETAMZE (MKT7 6B HUE 2% 3.5.1 #1 3.5.2 75, MK8 i Hil g 2
% 3.5.3F1354%) .

3. Setup positioning motors.
WEEA L.

4. Programme fuel/air positions.

T RRH 2 UL E

Note: For the safety and operational checks, and the full commissioning procedure of
the Mk7 M.M. Installation and Commissioning Guide or the Mini Mk8 M.M. Installation

and Commissioning Guide.

E: RTZERBEMNBITRE, FSE MK7 EHIBIRER Mk8 HBHEHI BRI R+
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3.6 Mk8 E.G.A. Trim
Mk8 BT AX HI VA

3.6.1 Trim Operation
ERIE

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

FE RS AR Bt T DLy R R, LN B R SR AR AR
AR FE LSRR FE R JT . BT DUME AR —E AR SR EUE A T 3 80T, B
LA )T AR R A R E Bl N A MR e A be . XA R RO 22 4, RIS AT DAPR B e £
HIBRBE /B R . 1L E 3 80 B T ORI S IR AR, IRIEZR 4.

During commissioning, for every paired value of fuel and air, the corresponding values of O., CO and
CO: are stored. The system will then automatically induce an ‘autotrim’ cycle in which the air damper
will close 5% (parameter 13) of the entered air damper position and then hold its position for 60
seconds (parameter 9). This is known as the fuel rich part of the autotrim cycle. After 60 seconds the
values of O., CO, and CO: are stored. The 60 seconds allows the combustion gases to move through
the E.G.A. in order to obtain new combustion values.

FEVRIAIE], RN 2 SEE DL R LRSS — AR S A B (B 1 DR A7 . RGNS
FNVLHC H BT ], SR G 5% (S8 13) MR s, KRG RFZAE 60
P (289 . XPUEABR AR TR E PR 60 MR RAE . —F A
FALIRAE . £ 60 A0 A SLVFIRE RIE L R R A, TR 1S B8 O R e 1

After these values have been stored then the E.G.A. will stop sampling from the stack for 15
(parameter 11) seconds and sample from atmosphere (through the solenoid valve) in order to clear
any CO residue that may have been produced during this fuel rich autotrim. During this time the air
damper will now open 5% of (parameter 5)the commissioned air damper position and following the
air flush time the air damper will be held in this position for 60 seconds (parameter 9). Thisis known as
the air rich part of the autotrim cycle. After the 60 seconds the values of O., CO, and CO:.are stored. It
is now possible to move to the next position in the fuel and air curve to be entered. This same process
will occur for every fuel and air position entered. This builds up a complete map of the burner's
combustion performances (see graphs in Section 3.6.2).
TEPRAF LR B S, R DO RIS lE B Rk 15 0 (24 11D AR K FE
Gl rRE D, DUME SRR AE & B 3R 5 B AT e = A i) — S8k B . AR T B, 28R
HBCRATIT 5% (% 5) WA ARINALE, IREHAT AR, 2 SO OR T
THLE 60 B (S48 9) o KAUEPTIEN AR E F LK. 60 MR RAE . —
AL AR BUA . RJE R T AL E R AR S 2k, AN IRRLRT A AL E AR
AR B 2 A s AR It RE ) e 8P 3R (W, 3.6.2 T HIEIFR)

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

FEIE T 1B AT B AR A7 B R R S R R AR A SR AT L. A 3 AR
ZH AR —EARA AR AT DAIE I AT — M A e P BE o 328 M i % B R4
XFEAE 2 AP B EGETE 5 AR IKA) d AT R I, AITORIERT & e . X L8/ N aT A
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24

The system trim function is achieved by every paired value for air and fuel having stored values for O,
CO;, and CO at the commissioned value. Deviations from these ideal values are held and accessible
via the Combustion Map button the Mk7 M.M. This data shows the commissioned values of the
emissions, the current values of the emissions and the amount of trim that is being used.

R YT DhRg I RA7 R A FREHME AR — Ao S AR R A SE L. m DL
i MK7 $5 l BEEABE E A B X S B R 22 . XSS HUE Bon T RBARIARE. B 2400
R AT FH R =

Importance of Measuring 3 Parameters

& 3 SR EEE

The Autoflame system trims on O., CO. and CO, and so is not simply an O. trim system. If only O: is
measured and trimmed on then there is no cross reference to CO, CO.or NOx Therefore, even if the
O:. readings are correct, changes in ambient conditions can cause the CO to rise significantly
(>>100ppm). Another, more dangerous problem that can occur is oxygen being induced into the
boiler through gaskets and small gaps in the boiler flue ways. As the flue gas is measured at the exit of
the boiler, this could lead to higher O. readings even if the combustion is good, i.e. high CO levels
(>>100ppm), low O. levels. With a simple O: trim system, this potentially dangerous problem would
not be accounted for. With the Autoflame E.G.A., O., CO:and CO are constantly measured and any
changes to these 3 parameters, will result in a trim taking place on the air damper to returnthe
combustion level back to the original commissioned values. Therefore, even if both the O. and CO.are
reading correctly the system will still trim due to changes in the amount of CO produced.

Autoflame ZGEXT AT, “EAMBAM —EABRBEAT IR, MR R AR TR RS R
AR AT AT, WA —F k. R IREGR AR 225, L, RIS
BOEM, BRSBTS 8 E AR IE T (>>100ppm) o BbAh, ATREHBLAE
JE T I R S o T T A b A P B /NS R N A b e RE SR A S AL
B, XARRECA ST, MR IER RS, BlE— S ik{E (>>100ppm)
R ~UME. FIH Autoflame BB M AT DAY A S AUHRAT — 2L BEAT ATl &, X 3
NS BE T AR HR R X 2 SR AT T, SERRE AT Sl dn A (8 . BRI, RSSO
TEACBRIEEEOER, R RYE — 2R AL BEAT I
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The following table shows a potential problem with using the O. analyser.

RN TR R TEAE R

O: Analyser 3 Parameter Trim (Autoflame)
ST 3Z2¥AY (Autoflame)
State W7 0. co [o} CO. | CO

1 3 0 3 10 0 Commissioned £ ifiX

2 4 0 4 10 0 Trim &5

3 4.5 100 45 | 105 | 100 Increased Trim 34 i 45

4 5 200 5 10.5 | 100 No trim A A7

5 4 500 5.5 10 0 [Commission position iRz &

6 3 1000+ 5.5 10.5 50 Trim 75

Values inred are ones that are not viewable using an O. trim system.

il SR T R G LR AR AL O

State 1 — The burner is operating under normal conditions.

R L-MRBEERAE LW 25 T g7 .

State 2 — Over a period of time, boilers are susceptible to leaks occurring. One of the most likely
places that this will occur is on the stack, near to the point where the analyser is measuring the exhaust
gases. As a leak occurs at this point, the analyser is not measuring solely the exhaust gases, but is in
fact contaminated with 20.9% O. from atmosphere. Therefore, the oxygen reading starts to increase.
R 2-E— BTN, Wl g K AR . Sl A A B A AR U SR 2 A SO & R U
Ao IR, 2B SR AR &R, T s K32 20.9% KA. Bk, %
AT

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 BTGNS BB ARG 0. U, BEAE TR IR A 2R QP AR . el TR
ANIER, PRI — S ALBCR T 4R T

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

R 40 W O AT DRI 2 e B 3G N U M A 4k 82 50 A 22 <43l DA i/ i id 52 4
Hd 22, A=A —E A LRk . Autoflame 73 AT A I B 1IN ) — S ALBRAE, W0 OR T HHARAS

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

W& B-A AW AR SRR S S BOHAT Y, 15 Bl 2 — A Wik, Autoflame 73BT 1X
G 2 A L R A R OR el 2 R, AT AR RAE R AT 20 A — A iR
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State 6 — Dangerous combustion occurs on the O: analyser, whereas the Autoflame E.G.A. system has

taken this ambiguous case into account.
RE 6-E AR ASER RS, Autoflame ST R GoR A L AR I o
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3.6.2 Quick Commission Mk7 M.M.
POE IR MK 7 325 8 AR

Quick Commission allows the engineer to commission the burner separately to add the trim values
later. This allows the engineer to enter a full combustion curve in situations where there is a low
demand for heat or steam. Entering the fuel rich and air rich data for the combustion map can
sometimes take too long. Single point change can be accessed at a later time at load to add the trim
curve. (See Mk7 Manual: M.M. Installation and Commissioning Guide).

PR R SOV AR MO R e 2 IR RE S IS IR . TR AR E N e B R 2k,
SA RN A BV BRI R oK AR BN & AN & i s T e R R R A . B S
B TR AR I 2R (I MK7 Ft: s 22 2 fiR e ) o

The amount of trim is proportional to the area that the damper is open. During normal commissioning
with E.G.A., the air damper is opened and closed (during air rich and fuel rich) based on 5% of the
angular position. With quick trim it is based on 5% (parameter 13) of the dampers open area,
allowing for more precise trimming.

TR AEBETT R XIRE L RS ACEEAT IR W s a], 2 AR 4 1 B2 Aor
BATITERH 5% C&EAMEMIIED o PRERTRIE 5% (S 13) HkITIF X AT, o
DA S I S YR Aff 1 79

During normal commissioning with E.G.A. the ‘auto commission time’ is set to 60 seconds (parameter
9). This is the time at which the air damper is held at the air rich or fuel rich phase of commissioning.
With quick commission the commission time is based on the residence time of the combustion gas. This
is the time from the time the gas leaves the burner, to the time it exits the boiler into the flue. This time
will vary depending on how the burner is firing and the burner turn down ratios. The residence time is
measured by looking for a change in the O. reading from when the air damper is moved, to a change
in combustion of >0.2% O.. This residence time is displayed in the combustion map screen. The
residence time is typically longer at low fire that at highfire due to the volume of the gases passing
through the boiler.

MRS G AT IE W I, E 3R 0y 60 7 (Z4809) o fERUIRSTRIN, 44K
LRV R A E P B R AN AE o AEPRIE A, YA R TR R TR AR RO R I 1A] o E I
i), BRI eAR, SENERY IR . XA AR PR R R AR BRI AR e gs 1 1 bl 2
AR Fl Rt ) a] DUE S A E S B T &, s SR 2 8, AR AR >0.2% %
o TR R ZEBRR BB BN, I8 F6l R I (A ZEAI KA BRI TR, 78 iy SO IR B e T
IR R

When selecting a line of combustion in the combustion map screen, the trim values for the air rich and
the fuel rich will be displayed below the main table to indicate the trim either side of the commissioned
combustion curve.

TEMRGE R R A ik e — MR M 2, B A E MR EERAE £ N BoR, RUIHE R R e
A — AT 5
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Combustion Map

Commissioned

) Valve Line At Fuel  Air 02 CO2 GO RT Pos
e P High Firg------------ e 7. [70.0 w00 - Open |
: : | ; {447 314 33 97 11 17 High
L4D0 297 21 110 0 18 Infer
T U370 290 38 94 14 2 Inter
L3358 260 24 110 0 14 Inter
] : | ; , USaln 2600 28 104 19 Inter
e e R R Pt 0290 2280 23 110 20 Inter
g : : i 20.2 23 11.1 19 Inter

1]
1]
1]
15.4 21 111 319 Inter
&
7
1

Co2:

"""""""""""""""""""""" Intele . 171 22 110 19 Inter

\ \ ! ; \ E . 1487 2.8 108 18 Inter
""""" prrreeiedntere s 188 165 30099 11 23 Start
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.................................... |mer Sampling
.................................... Y SO ST SN S No frim

: 20

, i , Lovw Fire , , !
3 2 1 i 1 2

Trim Carrection

Figure 3.6.2.i Combustion Map Screen
K 3.6.2.1 ¥Ake K R

The combustion map screen is enabled by setting Parameter 74 to 1 prior to commissioning the Mk7
M.M. and also requires an E.G.A. to be optioned.
W MK7 ZHE AT 25 74 B0y 1 AT RUS FIBARRIEI R RS, RN 7 240 8 — MR X

The combustion map (see Figure 3.6.2.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 E.G.A. values for O., CO.and CO. The
graph on the left of the screen shows the amount of trim being added by the M.M. to control these
emissions values so that they are as close to their commissioned values as possible. The red circle
indicates the current position of the trim being applied and the current combustion values are displayed
at this point as well.

BRG] (L 3.6.2.0) R RS DIREANT7E R G TAE. FRAE SRt m] DLag N hil st 3 i %k
R B R A B NI R B B . AR BITE R R TR AR RN — AR ) iR
SRR NG G e ] B TN ol 8 Ay 11 R O R e ] B € K[ RO LV Q[ R
St = R A REN A1) T R RV R A= R el RPN P S St E
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3.6.3 Quick Commission Mini Mk8 M.M.
PO R Mk8 R H B

Before commissioning, the EGA must be set to monitoring only (option12) in order to activate the quick
commission process. Parameter 74 no longer exists in the Mini Mk8. During commissioning the same
process will occur where the MM will not perform the air and fuel rich trim limits. 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.

W HT R T O AT GETL 12) DMERGERE R IRIRE. 28 74 AHAAEET
Mk8 f iz e o PR R R AR AR R, AR S B AN AT 2 SRR T BR A . T
RIERUE PR SN G, PR SO B 8 . B IRIE T 12 WY B U AT
Ja, SR DAFE RS R A% N R R s T T D BE

Fuel - Air Commissioned s
~ Golden Start s Closed mem Purge memm
?0 [ ]
Servo Position 80
Fuel: 20.0° — 70
Air: 16.0° T 40
'E 50
- o.
Trim o > 40
Phase: Not trimming & .
Air Trim: +0.0° £
EGA not ready 20 léO ............
10
0_‘ H
0 £20.0
0 20 40 60 80 100
Fuel Servo Position(°)

Figure 3.6.3.i Trim Indication
Kl 3.6.3.i T fER
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3.6.4 Trim Timing Operation i85 5& B 84

— — — SAMPLE PUMP OFF, DRAIN SOLENOID OPEN

START NEW TRIM CYCLE
NUMBER OF SAMPLES PER TRIM CYCLE (PARAMETER 26)

(
al DRAIN PERIOD
e |
=
g | — — — SAMPLE PUMP OFF, DRAIN SOLENOID CLOSED — — —
o
[
g : WASHOUT PERIOD (PARAMETER 8)
L S
MEASURE
w [N s | _ _ _ ERRORCHECK R .
b UPDATE DISPLAY
S TEST FOR LIMITS EXCEEDED
O N -
r4
£ MEASURE
Z | ——== | _ _ _ ERRORCHECK _____TRM__
< UPDATE DISPLAY
i TEST FOR LIMITS EXCEEDED
Z )
o] MEASURE
<| T [ —— — ERRORCHECK ___ _ _TRIM_ _ _
Z UPDATE DISPLAY
5 TEST FOR LIMITS EXCEEDED
[7e] —
&
i MEASURE
th | == - _ _ _ ERRORCHECK ____ _TRIM
o UPDATE DISPLAY
o TEST FOR LIMITS EXCEEDED
g|——
bt MEASURE
2| < | _ ERRORCHECK  _ _ _ _ _TRIM__ _
& UPDATE DISPLAY
TEST FOR LIMITS EXCEEDED
-
MEASURE
————— ERROR CHECK ____ _TRIM
— — — UPDATE DISPLAY -
TEST FOR LIMITS EXCEEDED
]
MEASURE
————= ~__ _ ERROR CHECK ___ _ _TRIM_ _ _
UPDATE DISPLAY
TEST FOR LIMITS EXCEEDED
-
o MEASURE
Air Calibration [ -~ ERROR CHECK _TRIM_ _ _

(if required)

Y

UPDATE DISPLAY
TEST FOR LIMITS EXCEEDED

Figure 3.6.4.i Trim Timing Operation
K13.6.4.10 1T EN HEIE

SECONDS

30

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

30 (PARAMETER 25)

If an air calibration is due during the trim cycle, the M.M. will delay the calibration until the cycle has
completed.

FEA 9 J 5 A ORS R, 328 R RO G AR A v B 2 5 B 1Y
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3.6.5 Graphical Trim Operation &35 #4F
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Figure 3.6.5.i Graphical Trim Operation
K 3.6.5.i BT #:AE
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3.6.6 Channel 5 Trim
JEIE 5 KA

When trim is set on channel 5, changing the M.M. options will make a difference between errors
occurring or not. For the purposes of trim, the Mk7 M.M. 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 M.M. entered point will now be incorrect. These
stored feedback values are used by the M.M. as the starting point for working out the expected
feedback signal — whether trim on channel 5 is optioned or not.

M EIEE 5 TR, B R POE T A B TR ERR R . TR MKT dE R
FELANIE VSD JERETAE, % VSD MRS Gl S5 01ER, Xt 4 VSD
I (90-97) WZNHERG B IR A, B4 A%t F e/ ARy v RO 3 N S N R TR .
RAZG LR L VSD BRahH N\ i e/ FL v Bl sl N MoK T R e g o,
BT R, O hE H N S PR I S SR BB A 1B . 35 B PO 1 S R A7 1
SE A RS 5 G A, TR AR T Dk RREIE 5 AT .

3.6.7 Combustion Efficiency Calculations
T ES N

Based on dry gas.

HRAE TR

Enalish Calculation:

e [F T 557 3K

% combustion Efficiency=100-(sensible heat loss + hydrogen and moisture loss)
PRI 43 H=100- (IR #A5 2R + A K H52 25

K1(TG —TA)
—wco, (k2(1121.4 + (16 - TA))))
%combustion Efficiency=100-
K1(TG —TA)
(W +(K2(1121.4 + (16 - TA))))

WAKERCH 1 7 LE=100-

K1= 0.38 Natural Gas (F1/F4) KRS (F1/F4)
K1=0.56 Fuel Qil (F2/F3) #Auh (F2/F3)
K2=0.0083 Natural Gas (F1/F4) K%< (F1/F4)

K2= 0.0051 Fuel Oil (F2/F3) #ki (F2/F3)
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TG Flue Gas Temperature ¥A < J6.J&

TA Ambient Air Temperature in Boiler House 4% # 55 P #8555 25 < J6L

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

T A B o SRR L 25U MO 3% IR

European Calculation: KXt 5 J7¢

% combustion Efficiency=100-sensible heat loss
BRIGE AL 2 43 Hb=100- 2 #dii 2k

A
%Combustion Efficiency=100-(TG-TAX =7 +B
N 20.9% - O2%
BRI E 73 E

A= 0.66 Natural Gas (F1/4) 85 (F1/4)
A= 0.68  Fuel Oil (F2/F3) ¥k (F2/F3)

B=0.009 Natural Gas (F1/F4) KRR, (F1/F4)
B=0.007 Fuel Oil (F2/F3)#AiH (F2/F3)
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3.7 Combustion Limits

RRBERRAE

3.7.1 Overview of Combustion Limits

AR PR A LA

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

BRI BRAB A AE B o A Rz il e — e F I 2%, 158 RS FRABLINS R G ORI i 22 4 M
KNI FE A] A AR A RS I S 2k B fe T g AN 2 A AR B, AR IR R G Rk, A2 M ]
PAKE BRAE B R R B — R M BBy — B a0l . AR PR AR B NN FH 26 i B
PRAEAN T RRAE, ARERRME AT AR A Bk, — %, — S EMR<IRESE 5 MRk
SH A

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

BRIGEPRAE T LB FE 2 B RSk T 19-27 FIZ4 94-97 MHATIATT . 7ETTRbeas T, &
T 12 25 IE A B A A R B AR

3.7.2 Standard Limits
PR AE

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

Pt CRMED IREEZ R T MaER —M a2 e, KTV RSN 8%, ppm X
TR — AR, TR R TR R . A0 RAE LR B R TR be il £ i i A2
PR A B B R R R, IR T A AT AE A R R bR B R T 12, AR g AN 22 4 BOR A
Bivk, XS AR AMRBEIE N 56 BUR S X R GRS SN

3.7.3 Absolute Limits
4t AR

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

A BRAE R — PR E M E A tEE . ppm BUfRE . EXMIET, AR IRONIME, RAUR
JEARE BN T b EACH “EARE LT, SET a2 R 21— S —
AR, TR ppm il . XEEHUE AR R T DR GRS R Ge 4% DA 48 2058 O R e
AN PABT IEFE A H AR AR BE
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3.7.4 Combustion Limits Control Functions

IR I T e

Using Option 12 on the M.M. module it is possible to have two distinct control functions on how the
system will react when the limits of combustion are exceeded.
I PRI PR AR IS AE A A A 28 12 72 R GEannT Je N2 7 T AT LA P A 5 4 AN [) B8 61 2

&b
He o

Control Function 1

ZEHIhEE 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 M.M. module was commissioned on. An error will also
appear on the M.M. module, and until the error is reset on the M.M., the trim function will remain
disabled, even if the combustion limits are no longer exceeded.

A 2 2 | FRAE N A 2> B 25 R T DI R, RGUMAERNIN S A BisAT, A B2
HE AN B . A S RO, BERA R GIE FEE, R DR R
SERVIRAS,  RIAEAS AT A PR AR

Control Function 2

| Dy fE 2

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

I 2 I BRI BRI d B 7 S B e A begs o [ 42 U BRI R, HERERE
RS FEE, N RFGEREREUEIRE.

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

R SR 7R hn e FRAE A TARNS DL
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3.7.5 0. Limits Example &S RERHF

6\
5 T~
S e

2
1
0
D 25 0 75 100
Firing Rate (%)
= (02 Commissioned ==—=Q02 Offset O2 Lower
02 fiME 02 #MzE 02 [BARAE

Figure 3.7.5.i O. Limits Example
3.5 HTR T

Figure 3.7.5.i shows an example of the O:limits. If the offset limit was set to 2%, than the burner would
alarm (depending on the terminal 79 operation) when the actual O. value dropped below 2% offset
from the commissioned value. If the absolute lower limit was set to 3%, the burner would alarm when
the actual O. value dropped below 3%.

Kl 3.7.5.i BoR 7R AMRME RG] i RAMERAEBON 2%, B2 UEN A FRARE 2% 4 ME{E I,
BRR A R B O T 280 79 HRAE) o WiR4ext TRRAEIAN 3%, 4Shea B 2K
T %I R A A LR
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3.7.6 NO Limits Example —& & R E R
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Firing Rate (%) 5%
=—NO Commissioned —=NO Offset NO Higher
NO 1A NO FME{EH NO Ft =i

Figure 3.7.6.i NO Limits Example
A13.7.6.0 —HILEFRETH

Figure 3.7.6.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 3.7.6.i SEon | —E MR RERB . R UUERAMEIRE B 20ppm, 2582 Fr— AL RAE MK
fETHE R T 20ppm AME{ER, BARERARS A B (RT3 79 MI3RAE) o R LIRME
BN 40ppm,  HEFR— A EAETE 2 KT 40ppm I RKGE a6 A H 4R
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3.7.7 CO Limit Example —EALBR IR E =B
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35
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0 25 50 75 100
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CO i fH CO MK CO JafH

Figure 3.7.7.i CO Limit
K 3.7.7.1 — ALK IR (B 51

Figure 3.7.7.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 3.7.7.0 —SABRIR R B o AR A RAMEBRIE ¥ 20ppm, 2458 Br— S ALBR(E M B THE
w1 20ppm AMEAERT, BABEERR A R (BGRT20m 79 MIERIE) o IR EIRE RN
20ppm, HSERR—AABRIETH 2 KT 20ppm I HAGE 481 A HE AR .
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3.7.8 Temperature Limits Example {&ERE=H
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Figure 3.7.8.i Temperature Limits Example
A73.7.8.1 il fE IR e

Figure 3.7.8.i shows an example of the exhaust temperature limits. If the offset limit was set to
100deg.F, than the burner would alarm (depending on the terminal 79 operation) when the actual
exhaust temperature value rose above 100deg.F offset from the commissioned value. If the absolute
higher limit was set to 500deg.F, the burner would alarm when the actual exhaust temperature value
rose above 500deg.F.

K 3.7.8.i R VIR IRAE R A RAMEE BN 100 IR, Hsebr <R /T2 KT 100
TEIRPERT, PRI R B (IR T 2805 79 MERE) o WRens LIRME N 500 #EIREE,
A SEBRHE R BEAE T 22K T 500 42 IR BERT BAKE #5-4  HH EA
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4 DIMENSIONS AND EQUIPMENT R~ Rl %

4.1 Mk8 E.G.A. Dimensions Mk8 BS 4T R~f

Note; Depth Of Panel With Fixing Bracket = 160mm (6.23")

335mm
4 off Fixing Holes 8mm (5/16"}
&
&
~
M~ r'— —
U i8]
S £
= €
g% ©
! il
ufi i
Panel Fixing Bracket
355mm

Figure 4.1.i MK7 E.G.A. Dimensions
A A.LIMKT JESXH BRI
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4.2 Technical Specifications FAR#IE

Electrical S ¥

Electrical Supply
FEL

Power Ijj 3%

Max Power Consumption

S FNUIE S S2

Fuse Rating
PR 22 %51 5 {H.

Pump Flow
RiE

Environmental Rating
B AE (8

230/110V 50/60 Hz

160W

225W

4A

110 — 120 mBar 600ml/min

IP20

NEMA 1

Temperature Range & Z 5 H

E.G.A S HX

K Type Thermocouple
K B H LA
Sampling probe tubing

KARKE

Page 76 Mk8 E.G.A.Set-Up and Trim Guide Mk8 &< 73 M A% & B A1 545 re

Min : 5°C (40°F) f/): 5°C (40°F)
Max: 40°C (104°F)f k: 40°C (104°F)

0-400°C (32 - 752°F)

Max: 60°C (140°F)

I K: 60°C (140°F)
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4.3.1

4 Dimensions and Equipment JX <} A% %

Sampling Probe SRF#:k

Installation and Maintenance 3514k

E.G.A. Sampling Probe Installation J& </ HT AR AER L i 22 3

1.

Mount the sampling probe at an angle of approximately 45 degrees into the stack.
FEHFRE ik 45 FE M R IRk
Install a 1.5” BSP socket on the flue or other point that the sampling probe is to be positioned.

FEMRE B AR B 223 — AN 1.5” BSP Hli B RAFHR K e AL

Mount the main body of the probe as far in as possible; adjustment is made by loosening the
grub screws inthe flats of the 1.5” BSP bush supplied on the probe.
FEJS W] BB AL B e ek A4, FATFARL | 1.5” BSP A8 2 1 [A e iR 22 v] LAEAT P 45

Keep the thermocouple cable and sample tube away from hot surfaces.

il A FEL A LB R A P AR T

Note: For correct E.G.A. operation the probe must be positioned without air leaks as
this will give incorrect readings on all sensors.

E: AERSSERIZIT, HAOAMIEREMTLEZ MR, TSRS A &R
R HTRBAER .

E.G.A. Sampling System Unit Installation &5 2 BT AXCERE 2 85 4 A 1) 22

1.

29.05.2015 MK8E.G.A. Set-Up and Trim Guide |

Push the sample tube onto the inlet tube. Plug the thermocouple connector into the socket and
tighten the screw.

RERAEE BEERE DV B, BN ERL ST R IR

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. Ensure that the air flow to the intake in
the bottom of the E.G.A. unit is not impeded and the air temperature is less than 40°C
(104°F).

TRAFAEVEREAAR 2 I, 2 A BRI = T 40°C (104°F) KA B BifY
FLREIAER S AL B o B DR 2SR LUBR R 30 28 B8 o0 i A 2R A 1O TS 38 HL 2 Ol A 1
40°C (104°F).

Do not mount the units where excessive vibration occurs.

IR A 2 2 AT T IR BN I

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

ReR AR BT, (EREAIRA TR R A BRI DIl R R T RS
WAL E . XA B T HE L HTE SR 2 B REK, R RE IR FE R KA
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Figure 4.3.1.i Incorrect and Correct Installation of an E.G.A. Unit.
A4.3.1.0 BT IR AT iR FILIE W 25 7 0%
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4.3.2 Sampling Probe Assembly SRFEHR 3k BBk

Internal
Filter

Set screw

Threaded Probe Socket
1.5"BSP/NPT
2mm (5/64")
Thermocouple
Slot
Set screw
2mm (5/647)
Sampling tube hole
3 4 Unscrew Plug
/ M 10 access filter
Set screw Set screw \‘ tCa;efully ':::'m
2mm (5/64) 2mm (5/64") D EEe@s e
Set screw Sampling tube insert
2mm (5/64")
Foure 4.3.2.i Sampling Probe Assembly
v B 4320 RFFIRL LK
| 310 mm (12.2")
v a LENGTH ADJUSTEBLE TO SUIT mPPLICATION
we  EXTERNAL vﬁw S
;ULEBEB(\S(E)NSNAEMCPT\%NNG (To SU\T.W,S B.S.P. SOCKET) =
LENGTH=10METRES _/ (Supplied as standard) b=
N [ )
PLASTIC F o (:]
TUBING
0 E.G N L
UNIT THERMOCOUPLE 4mm CRUE SCREM FIXING
LEADS
ASSEMBLY OF E.G.A. PROBE J& /3t AR Sk 41 3%
STRINLESS STEEL HIGH TEMPERATURE STRINLESS STEEL
FILTER PREFORMED FILTER OUTER CHSING
) )] —5) =D~ 0 — =)
( MESTU/D
E.C.A. PROBE RS /3#1{% POSITIONED IN FLUE % T-i# Py

FLUE

45 DEG. ANGLE

Figure 4.3.2.ii Sampling Probe Dimensions
K 4.3. 2.0 RAFRL RS
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4.3.3 Sampling Probe Internal Filter SEFEFER S P4 #5823

EndView 1 &

Outer Casing 4}7¢

N

alm
i\
i\ S,
X w A : / /, i OUM H.mh i
Inner High ON /LA ~ Temperature Filter
Temperature Filter ~_ AN L L e A
v o TR /oS
Py B L NN 0O _— Gas Inlet Ports
NS~ LA LAY ‘
1N 94 % At
| N 1 1/ /Nl
Cross Sectional View : : O/ g : :
R IN O /A
| K Al
I8 AN
I\ O o1
/ \
. ‘ ' 7

All Parts Manufactured

From Stainless Steel 7 #5543 AN 4R #1) Ak

Figure 4.3.3.i Sompling Probe Internal Filter
] 4.3.3.0 RAFTRL N AR JE 4%
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4.3.4 Sampling Probe Maintenance

KA K47

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. If a blockage in the tube occurs a ‘O. pump fault’ will appear on
the E.G.A. (See Section 5).

FEAUE IR, EHR RS B2 I PRSRAN T BEBEAT S AW RO 447, AT WU AR PR R A
UG BRI B HEZE . ] SRR B A AR PR R B AL AT BE AR R UTTE), ik
EiE T, BRI R B AR (WS & .

The deposits can be cleared by running a long drill (7mm/0.275”) up into the outlet tube by hand.
Twist and withdraw the drill often so as to pull out the deposits, otherwise the deposits will be pushed
further into the probe assembly.
FHFR KA (Tmm/0.275") 4\ HI U AT DU DTIED, ek sk v L UL o e, 750
UUTEVIHRG S HEANIR L B >

Outlet Tube

=

Drill Mounting Bush

Figure 4.3.4.i Diagram to Show Method of Cleaning a Blocked Outlet Tube
BIA3 AT JEE I T E 7 e

4.3.5 Servicing E.G.A. Sampling Probe
RS SRR SR ) 43

If the filter assembly in the E.G.A. sampling probe is blocked then it is necessary to disassemble the

probe and fit a new pre-formed fine filter and coarse filter (Part Number SP70012). To check if the

probe is blocked connect the probe to the E.G.A. and allow the E.G.A. to sample. If the pump pressure

or flow rate drops below 110mBar or 550 ml/min respectively then the filtering material should be

replaced.

R Ao M DCR AR S ) e 2% S R B 28, AT b BRI R K JF 2 3 — MRS At ad g 45 A

i pgds (F4F5 SP70012) . fAHEL R Mik%E, KRS 2 B BOMEHIT IR REE
W IR R s & 4 B 2 110mBar 8% 550 ml/4rt, TR % 5 i JE AL .

To disassemble the probe, unscrew the casing from the base of the probe. See diagram in section
4.3.2. Thewhole of the internal assembly can now be withdrawn from the sample connection end.
it LRI RIS iR TR 22 4 S0 58 MR EICT o WL 4.3.2 BT R . SR 7T LA
FEASE R B AR DU
1. Remove the sampling tube and thermocouple from the E.G.A. and unscrew the end cap.
M T A BT SRR AR LA JF R T i 6
2. Retract the filter and thermocouple from inside the probe atthe same angle.

MRk A EIA% AR [R] A PR I A A A Az
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3. Replace the filter on the end of the thermocouple; the thermocouple can also be replaced.
SR R S e As, AT DB LA
4. Loosethe 2mm setscrew located above the cap extract the thermocouple.
P FF [ 5 o 5 ) 2mimn [ 7 8 22 6 B AR R H
5. Replace the thermocouple and retighten the set screw.
EE S AEERE PIEFE e 22
6. Remove all traces of the filtering materials from the stainless steel filter.
MANGEEA I 318 25 o B BT T e AT R
7. Check that the stainless steel filter and inner sample tube are clear inside.
R AN I 18 7 AT P B R A A BB 5 4
8. Very carefully push the delicate pre-formed filter onto the stainless steel filter.
-4 Tk T i AR HE AR AN I YE S -
9. Slide the inner assembly back into the stainless steel outer casing.
W R T EAF NI TEN
10. Pack the void between the fine filter and the outer casing with coarse filtering material.
PR L JEADRL T Y R DE 25 A AP e 42 R o
11. Use a small rod to pack the material down a little at a time.
FH/NRE [ T HE NI JEAT L
12. Reassemble by sliding the assembly into the casing and screw together.
K S B B AN TSN T T R IR 2%
13. After reassembly connect the probe tothe E.G.A. and check the pump pressure and flow.

HUBT AR SR R RS E R B R AU T O B R R I A&
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4.4  Ancillary Equipment
W%

4.4.1 External Particulate Filter

SRR e A

The external particulate filter (part no. EGA20103/D) 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 E.G.A. The external particulate filter stops excessive moisture from getting into the
E.G.A. 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 E.G.A. The external particulate filter has its own
filter, capable of filtering excess particulates from the flue gases. We recommend that this external
particulate filter be used for any heavy oil applications. Due to the nature of this product it can only be
installed by Autoflame and cannot be fitted on site.

SRBBORISIER (F(FS EGA20108/D) BriF T3 BRGNS H K A RIS 2 (R, 1A A
1o 22 B RORE AT BESIR B T T o AMEBTORE R 8 a8 0 22 7K o At N AR A, Byt
JE AR T iC &K R SRR 2 8Ky . HEKIE AR S R A A A L IR HEK rE R IR R 8 T
PEo AMNERBURILIE SR IC % 5 B B ESs, w LU s8I <ol 2 RO Gloks . AT TR A ] AR
A AN ORI D 2 . RO dh BRI, (R 2 Autoflame #E47 %238, Rl JE&R AFAEIN
W3

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

AMERORLE 48 T LS E R A g — [R5 Autoflame 16 2070 AL i B ILA 1R S
GG L

Figure 4.4.1.i External Particulate Filter
AL L S ES AR I 7

Note: For applications firing on heavy or dirty oil, an external particulate filter is highly recommended
to be fitted with the Mk8 E.G.A.

TE: A EER I SOME ik I 5 2 SORE SR Aok JE A 23 AE Mk8 B 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 month or as little as once every 6 months, once the
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filter starts to discolour. Use the Bacharach scale of 5 as an indication as to when the filters need to be
changed.
M ERYORE I 18 A5 AR Y8 A e e R 7 A O O 8 R 5 B SN B, I T AT RE A — S H BUEERE 6
MHES— R, BRI AR . i pEAS R R wT LA 5 Ak k8 SR AT AT R
i,
The filter material is fluorocarbon resin bonded, borosilicate glass microfibre 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 4.4.1.ii 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 E.G.A.
T PEA L FRURRAN i A B R ER I B I 2T 4, it Pl DA 9 2 5 ) SR A AR . N R T
FidyEE, HidEERTHOK. diEHRZE—M MCE 95% 25 fCKmERud sEas . o sE2% N 4% K
4.4.100 ProsElsE, PR IESS IER TIE. EE S iERE M N T e hifiik . X2
AR BT R, A BNE R T AR T HE A 2 K )

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

vertical section is connected directlyto the EGA inlet.

JREAN MEEE R BIRHIAT-HS, BERIZAEZRIOHIAD.
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4.4.2 Air Inlet Filter
primm B U £

The Mk8 E.G.A. air inlet filter (part no. EGA80106) is designed to protect the E.G.A. from dust and
other particles that may cause damage or reduce the performance of the E.G.A. over time. The air inlet
filter will fit over the fan that cools the E.G.A. and stop dust and particles from getting inside the E.G.A.
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.

Mk8 B ST G e 2 (EF5 EGA80106) it FH T iAo Az 25 Ak 2 Al o il
RL, PR B I 18 (3RS K AR ANROKE FT e 2 508 R U T A BB AR L PR R o BB U AR e 46
— MR TR BLIEAR B ABOREEN B . #E U e SR H & 5 487,
AL i e i 2RI U S B e AR R AT o SE S e (K TR R T B A8

Figure 4.4.2.i Air Inlet Filter
KIA.A.2.0 H T IER

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

BRI B ORI I B Lo BT A AT LA T il Dt B R IR R, LA T N D M ORI AR S
TEE . CRIMIE; . FEBRSRIT AR, JORhIR SR s e SR R St ke 3 s 22 Y

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

KA as I AUE S AEY, IR IRBREAL S TE 0 ARE . GRS e s T R A G H B
b, B O IR kL g Ay, e IR AT AL S 24

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

FEBCR A T O XU RN ERORHE P RIS, SRR SRR . B i A 2 AL
HRERM ROHE T b B E R AN, T DU R R U BT SR B AL I Th RE
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4.4.3 Chilled Environmental Enclosure

R ERSE

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

JRAHNT RGBT A ORGP ERAL T S AR HE K s I HS i R o B AU A e A
BIORIE AN R AR B, K 208 B A T i AR A RIS e N o RS i e T
RS TEN R REAE RS B O 5 YR AT R . R TGS AT JE RS 12 /NI Bl
BRI A5 2 A LI AT AT — K

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

FE MR ity PRI S A /N B IR EE A 0 AR B S M OB ER A A B O 4P =8 . IR ] AR b A2
BENRAIMAL RS AR 25 B M AT DR S 3 AT 261 N isAT .

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

Autoflame E7 | — AR (R 8, oA 1A SNSRI AR, H R A 2 e e R
BN R IR A ORISR E T, Bt RS ol #e Fitiscis 2 i A i iR s 4
WE, WHN 35°C (95°F), XAER] LARHLR B A BEARKIZ 47 5% 1217 . Autoflame
AT — R TGRSR I DR 4 2, AT BAR LR vk

If you require further information please contact Autoflame Technical Support.

MEGRGEZ(5E, AR Autoflame BRI

EGA THERMOCOUPLE fEGA SAMPLING TUBE

[etoreangl

CHILLER UNIT

:

EARTH STUD

Figure 4.4.3.i Schematic of Chilled Environmental Enclosure
K 4.4.3.0 ¥ JIA SR SR
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4.4.4 Pre-Heat Air Sensor TS S4ERR

A Pre-Heat Air Sensor has been incorporated into the Mk8 E.G.A. to ensure an accurate efficiency
calculation when using pre-heated air. This Pre-Heat sensor uses a K-Type Thermocouple.

Mk8 B T Al 1 I AR I, AT DA DR A5 A FH T AU SRASHERA I R TH LA R
TR AR T K B A

5  ERROR CHECKING AND SELF-DIAGNOSTICS
BRRENH LW

5.1 E.G.A. Faults
BAS A

In the event of an E.G.A. failure, an error will appear on the E.G.A. screen of the M.M. The M.M. will
show ‘See E.G.A. for fault description.” All other screens on the M.M. are still viewable whilst there is
an E.G.A. error. The switched neutral alarm output Terminal 79 can be set to become active or remain
inactive in the event of an E.G.A. 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 E.G.A. error is reset and becomes fully operational
once again.

T M AN AR A B P s A R ) 2 R T A B e ol B os AR B o PRI Bon BB R
Ao R . R TG BRI TS AT A B AR B LR AR BT B . R
fnh#eom 79 FLAWRE NAE R AT A R (WIEIT 12) I 5 S e fRIFIRES) . I 12
HI B e R S Tz 47, R SARIEAVAR T E (AR A IRAE M) 48 Sa 17 Bt
JE WARE a2 R Ao TR 1R 4 B B O AT AT O 4R AR

Should the fault require the E.G.A. to be returned to Autoflame ensure the E.G.A. sampling system

should be carefully packed into the carton in which it was supplied and marked “Fragile — Scientific
Instruments” and “Do Not Drop”.

HH UL A R B G SR R L B AR TSGR [E] Autoflame, i ¥ B S AT CRFE R G0 /N O H B N ARAE Y
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BATE R AL AR FEARVE G - B2 A TN B T8

It is possible to remove and re-install the E.G.A. at a later date without the burner needing to be re-
commissioning if using the trim function with an MM module. After removing the E.G.A. set Option 12
on the M.M. module to 0. Once the E.G.A. module is ready to be re-installed reset Option 12 back to
the required setting, provided the combustion has not been changed either through commissioning
mode or single point change the M.M. module will load up as normal and will not be required to be re-
commissioned.

A8t P A 7 T REANSZE BT A] LRI R A O FAE i 393 B 2 i AN i o W40 i HEAT B8 TR ke
PFIF RIS R RI B ERIETT 12 5 0. BB MT SR £ I 2 2% B 17 4 14 1
12 BN T ENEUE, HA AR A TR U a2, R 42 il A Ok 1
WM G 7 AT

When an error code appears on an M.M. module it is required that the error is reset on the M.M.
module as well as the E.G.A. If the error is not reset on the M.M. the E.G.A. and M.M. will not
communicate with each other. This will mean the E.G.A. will display “No Fuel Selected” when in run
with M.M. mode until the error is reset.

PERI B I R ARG I 75 ZEAE IS N B A BB B, RV A R s &
B R, BRI H R J0ik AR . SR RS SR G AT 1B 00 T B i
KRR RIGFIREN B 25 IR E E

When first going into commissioning mode, the M.M. invokes an E.G.A. calibration. If an error occurs
at this stage it will be necessary to investigate and resolve the error before restarting the commissioning
procedure.

BN, R RSO R I OB e . an R A A A R, )R AR S I
B AE ARG A IR AR LA R o
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Troubleshooting

R HRRR

Ambient Conditions

IR

Ambient Temperature — This will read Ok, High or Low. This must be between 5 — 40C (40 —

140 F) or the settings of Parameters 27/28. The temperature is measured by a sensor on the

electronics PCB and is cross referenced with the sensor on the side of the CO:cell.

PRSI P - AR P S S IR . R, AT 5-40°C (40 —140F) (A 1% & 2

%émmoﬁﬁﬁﬁ%¥%%mimﬁﬁﬁﬁﬁM%,mﬂuﬁ%:ﬁ%ﬁﬁmﬁtw
JES o

E.G.A. Trim Threshold — This will be Ok or Low and is looking at the setting of Option 28. This
value is an offset from the set point, before which the E.G.A. will not operate. This ensures that
the E.G.A. does not pull in high amounts of condensation.

& TSGR 7 R - AR 0. 475 12 B, B T I 28 WU E . i AE I B B I —Fh
AMEAE, FEBRCEBUERT R A ZIs T . ZFERT DL DR B i AN 2 B E I
RHEK .

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 E.G.A. In warm environments, an air conditioned enclosure should be used; in cold
environments a heated enclosure should be used.

RN - 2 B . RS B T NR ALK, R ASSERITEN
HEAE PR IR A HT 0 204 T BE i BTG Y o SR RIS AR PR LR, 7R A
WML IEHIBAT . WA b7 A BEIR w2 ZiC v 3 RN B i A
FEIR W A B ] DU A 2530, 7EFE A IAEE b a] LU I A PR3P 22

Comms — This can read Ok or Not Ok and this is checking for continuity between the E.G.A.
and M.M. Check the wiring between the M.M. and E.G.A. modules.

WBAE-EHORE RSN LR, H TSR BN HI R A I ESE T . f &
RREERAN R S0 BT AR B ] ) 4 2

Fuses

R 22

If the E.G.A. 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.

WR BRI HTAC AR IR Z AN, Ao EA RN 5 v] RE S BOR IR ¢« QSR ok
JE P, W2 BRI HL BR AR, BCH IR TR A R . I E R AR B A R B R

7.

5.2.3 0:Reading

HEH

If you get a continuous O. reading of 20%, this tells you that the Mk8 E.G.A. is sampling fresh air. To
troubleshoot this:
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R FFEE3AT 200 A /SR X3RRI M8 BA T IE A Hr e 25/, il LR
BT R
Check all piping is airtight
KA P A B TE R S .
Check sample tube is not blocked
R KA 2 B 2E
Check that there are no leaks on the flue
KA E 2SN
Check the pinch valve tubing for leaks
o A ) TE A 1 T
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5.3 Mk8 E.G.A. Faults Mk8 BS 2 Hr{X b
Error
Code Description it B Type K74 Troubleshooting # & HEER
R RAY
1 Code Cell Invalid Error — Permanent Cell is invalid, cell not connected or EEPROM
Y INE S BRIk AR not programmed
VA TR, RN AR R E B EEPROM K 4
.
2 Cell Data Loaded = Warning — User Clear Cell commissioning data re-loaded
Pk IR E Tt -H SRR T I RN A A
3 Blocked Input Error — User Input is blocked, as detected by input pressure
fi N BH %€ Clear reading
HR-H SRR B NPHZE, AN SR .
4 Blocked Output Error — User Output is blocked, as detected by barometric
fiy tH BH 2 Clear pressure reading
HR-H SRR Byt PHL2E, AU BRI
5 High Humidity Error — Auto Cell Humidity is above 95%, leading to
ETE R Clear erroneous readings
HiR- BBk TN A =T 95%, SEUH R
6 Ambient Error — Auto Ambient Temperature is too low (<30C)
Temperature Low  Clear R E AL (<3C)H
B AR HR-HaiERk
7 Ambient Error — Auto Ambient Temperature is too high (>500C)
Temperature High  Clear
MBI HiR- BBk WEREN S (550C)
8 Chiller Frozen Error — Auto Chiller Temperature has gone below zero
R ENERRATE Clear AR ECTRE .
HR-HaiERk
9 Chiller Warning — Auto Clear Chiller cannot maintain required temperature
Temperature High 45 | &R RHZRCIE R R
R A AR =
10 Chiller Output Error — Auto Chiller current sense is detecting incorrect
e SIER Clear current
k- H iR Vo B2 HL RS I AN T LU
11 Flow Out of Error — User/Auto Pump cannot maintain pressure — for self-cal
Range Clear pump, this auto clears so that the calibration
AR VG WAiR-F P IAshER: process can continue
WAL - A RHESRE,  E SRR JE R b B
12 Self-Cal Low Error — User Self-calibration gas supply pressure is too low
Pressure Clear H AR ERR LSS R 1 AR
fiR-F I ER
13 Self-Cal High Error — User Self-calibration gas supply pressure is too high
Pressure Clear HAR MR LSS R 1 &
H AL HE = fiR-F I ER
14 HSL Out of Range Error — Auto HSL cannot maintain temperature
HSL & e Clear HSL Joik R Fril L -
k- B shiE kR
15 Excessive Error — Permanent Fault Re-calibration resulted intoo large value change —
Calibration Drift H 158~ 7K A A only applies to self-cal/MCERTSs configured EGAs
A 22 55K FE AR A 5 B K 2 AR - A A
MCER F & i) 2 T X
16 Temperature Error — User Temperature sensor is faulty — see temperature sensof
Sensor Clear faults below
T JBE A Rk 2 B iR-H SRR i JEE A SRR - DR, AT i B2 A R o
17 Pressure Sensor Error — User Pressure sensor is faulty
s At ks Clear T AR AR R A W
HiR-H S ER
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Error
Code
R

18

19

20

21

128

129

Description

i

Chemical Sensor
= e

Optical Sensor
AR AR

Fan Blocked
KL ZE
EEPROM Write
Failed

EEPROM 5 A 20
Display
Communications
BoRiEE

Display CEMS
WriteFail

iR CEMS B A\ %k
%

Type

H
Error — Permanent
Fault
H - 7K A
Error — Permanent
Fault
H - 7K A
Error — Auto Clear
Hix- H 3 R
Error — Auto Clear
Hi%- H 3 R

Error — Auto Clear
Hiz-H gk

Error — User Clear
FR-F PR

Troubleshooting

W fEE R

Chemical sensor is faulty
AR SRR R A T

Optical sensor is faulty
AR AR KA

Error — Auto Clear

B E BhiE R

EEPROM data could not be written after
10 attempts

10 255155 N EEPROM ## .

Communications to the display has been lost
AN Bl EERE

Display is unable to write CEMS data to the SD
card
BoRTGiEY CEMS ##l 5\ SD .

Temperature Sensor Faults i 5 1% Jf 2% i

Eggé Description Type Troubleshooting

0 Ligwgggature (E:Tg%rr/ Warning — Usef Thermocouple sensor in exhaust probe has a fault
. g e . ‘j?g“‘ @ L2} 37 =R > 5510
LR 1 P rh e o P P ARk 2 2 i

1 Temperature HSL Erlrg;r/ Warning — Usef Thermocouple sensorin HSL jacket has a fault
SE i N e JRBR N R =

5 (T:ehrruzfrlz;ture Not Used Thermistor sensor for chiller inlet has a fault
Vo A P EN RN I A P LA IR R A R

3 E?}?ﬂgfrgt:j{e \glirgrmg —Auto Thermistor sensor for chiller output has a fault
\ —H ~C L \/‘\2 o m @@ (=g 7A) ;3;0
Temperature Not Used Thermistor sensor has a fault

4 Unused Py PP PELAT SRS R A
ARAKE T il B2

5 Temperature Cell Error — User Clear ;hnf;n;fiﬁgglﬁazegigm?r pre-heated combustion air
V=] }g}@ ji:‘lil_ ‘\‘i//t Y e e s U
R e s R B MR 2 I A 1 0 8 A
Temperature Pre Thermocouple sensor for pre-heated combustion air

Error — User Clear

6 Heat FiSI P e temperature has a fault ‘
AR FE " ne TE R oe = il A H A A SR i A o

7 Xﬁggﬁ{ ature Error — User Clear On-board ambient air temperature sensor has a fault
TR B R-H s RR T BN R P A TR R A b
Temperature

8 Chiller Error — User Clear Thermistor sensor in chiller block has a fault
AR B R-H s RR Vo1 A PR P PELAR SRR R A R

9 Temperature CO2 | Error — User Clear Thermistor sensor in CO2 block has a fault
AR B R- IS R AR A B R A F B A SRR R A R
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5.3.1 Trim Delay
WITER

On burner start-up without calibration the E.G.A. 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
E.G.A. commences trim, to ensure that it is not correcting the air damper at high O2 values. The total
time delay before the E.G.A. 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 E.G.A. reads 5%02 and over-trims
on air damper, reducing the O2 too far.

BARE s IR B Ja AR HERT B BT K T AR HEK IFTE 20.9%% 0 CRTiE <) 26 F T IT IR RS,
AR AR o R AR RSO T AT 6 U8 75 BT 200 B H 2 % OIS 1), A DR AE e S B I A2
AIEZ SR B B AT AR T 5 BT 0 S0 I 18] SE 35 B e T A b R 45 BE IR 18] o 4n SR 5 T 46 i
SN R BB B, R AT O L 590U BE 1A 1 A AR, Bk AR

If calibration on start-up is active, option 32 (trim delay) must be greater than the calibration time
(parameter 24). A minimum of 40 seconds should be added. Parameter 24 is set as default to 120
seconds, so option 32 should be set to a minimum time of 160 seconds. The total time before trim is
applied is 200 seconds (option 32 + parameter 8); this will also depend on the boilers residence time.
WER BN TP aaRe e, 1R 32 G EIR) WAUK TRHER 8] (Z%k 24) , Z=/DEIEIN 40 7.
SR 24 BORBRNE) 120 FPI, 2RI 32 Riv Ay ZE /> 160 #b. TR AN Y 200 FF (%
T 32+Z41 8) o XWHRT-Ha 1% BE I a] .

5.3.2 Assembly of Dry Filter
FUERRHIH R

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

R R A BRI SE R AR R, AT SR A R A T AN IR AR R A 2, ORI DR
ORI
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| —SAMPLE O
7 SAMPLEIN

sl
— ==

—
—
=
|

I
|
[T 1\ 1
RN [ Y R
[e e fLe1] ] FILTER MATERIAL IS
}‘ . J‘H PACKED UP TO THE TOP
1 ol N ™ o
L U 4 TR AR B T T
(S [
Loy
R I
A FILTERING MATERIAL (AS SUPPLIED)
P [ vty Wl oo
N EEARE (BRI AD
R (R
PN TR
| I
| I

SPACE ALLOWS EVEN

FILTERING OVER TOTAL
SURFACE AREA OF FILTER
- FOVFAE T JEAS BN R i g

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
\ N WILL OCCUR WITHIN A FEW HOURS, o .
VERR AL A B s A DARG 1k RAR IR . W AUER A I D, IR L
NI R AR 2

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

ZIE RS L TTHAE TR, HTAE TRV NN 2 BB R AR ToRE . T IE S8 S8 B 1 B
R raase, B WS B A s M SEAR, PR D91z DR 1R R B e PR R TR
. TUEA P &R AR T, W R JE S A IR BOK 35 B RS R AR A AR B &R
Autoflame H; AR .
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5.4 E.G.A. BestPractice
BA A s AE R A

The E.G.A. 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. The following guidelines should be applied to all E.G.A. applications:

A HTACE— MR REAES, T M E N R, BRI e I4eyr, o pRiE i
IR KRR, (RIE 22 AIEAT . DL HENIIE FH A S0 B R, FH A3«

® The E.G.A. should be checked before installing it on site. It is advisory that E.G.A. 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
E.G.A.
I3 2 2 LR B R AR AT A, R DR DU RIS, 25 I R 5 2 R AT B . SR JE R RS
ST W/ JE PR Bk N R R I 22 7K )

® The Autoflame E.G.A. sampling probe thermocouple is rated at a max temperature of 400°C
(752°F). We would recommend the E.G.A. to be fitted into a chilled enclosure when being used in
high temperature condition. For environments with high humidity, a chilled enclosure is
recommended to avoid corrosion on the board.
Autoflame J& 73 BT SCRAER S I BB R BIE B Kl B2 2 400°C (752°F), BRI EAE e i M 56
TRAITEVCH RIS —NAESM e TE IR T FRATT AR U A H1 4R 52 0L
it G L ARCR AR T

® The E.G.A. sample line length is recommended to be 3m.
RSO T BCRFE K FEHESE 9 3m.
® Pump Failure % &%

0 A build-up of condensation in the E.G.A could result from incorrect installation installed
correctly. Make sure the probe is located at 45° to the stack, and the sampling tube is not
wound up.

Ao HAX N R BV K AT RS2 R AN IERA 2236 T8, 1 IERA 2, W ERER A T F
A A5 B HORFEE LRI YESE

o Condensation could also occur from the load demand not being so high at certain times, so it
may mean that the back end temperature of the boiler is not high enough. Therefore it will not
be warm enough to evaporate the condensation quick enough, causing a large build-up of
moisture.

2 7KL W B AL R N AE AR g I TA) B SR A7 SR AN iy T30, X R WA b 10 i i Tk AN 5
BRI R W B PR R A BK, REUKD R
® Cooler not ready 4 1 8% K 5t 2%

0 There is a temperature sensor in the chiller block and this must read below 12°C(55°F)
before the E.G.A, is ready to sample
ﬁ%&%(i@%ﬂ)%?*ﬁﬁ)ﬁ%@%%, B AT ACE A 28 KA A 0 48 () et P 1o AU T

o Ifthe unit is started up for the first time, this could take a while for the unit to cool down.

KA BV K e 4L A] BE TR 2 — BUN e 4.
o If thefanis notworking, this could cause the problem. The fan may be running slow or the

peltier devices may have failed. ‘ B
WA TAERS AT 5t BL R MBI AT 38 A8 B AR A T I s

® |f extension tubing is attached to the drain solenoid, ensure the end of the tubing is clear of any
obstructions or contaminants. When the E.G.A. performs an air calibration, the air is sucked into
the E.G.A. through the solenoid.

7K P B 1) b 322 % S AP I U A R i ¥ T A AT BRSBTS e . R AR I G AT e R T
I, 2 E I HURE R RN BT A
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If the E.G.A. is placed in an enclosure or cabinet, to avoid the E.G.A. being recalibrated on
contaminated gases, ensure that the drain solenoid is taking in fresh air during calibration.
o T SO B AE B 58 BB P I 335 J8E 4 2 020 BT DORHS B IR b AT BT AR HE, A DR
7K LR R PE AR 1A S0 TR R N T
The E.G.A. O., CO, NO, SO:and NO: cells have a 6 month shelf-life. If ordering an E.G.A. for
project that will be installed later we would advise to purchase an E.G.A. without these cells, and
then purchase the cells when they are due to be installed. This E.G.A. 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 ail firing applications.
AT 02, CO. NO. SO2 Fil NO2 ER#A 6 AN H MR, WHiTE—NES
I MTCOFAE Ja WIHEAT 2228 i, AT WS I LA B8 1 R AT, ARG 7E 222 /i
W SEIRE 2 o R T U FR I — AL R R 25 (LR 5. MM72004/NC) |, RSN 4%
HATE Autoflame #EAT224% . AT B AR SRR BERE 12 2 18 A B4t — RN 2%,
FEASE FH B AR e B2 R 6 28 12 M B4 — IR
An external particulate filter should be used for applications:
AR CRLIL 8 25 AT LA T
0 Firing on heavy or dirty oil
R AR IR R
o Environments with dust and particulate
EZEVIEZT O ANETN: ]
0 Extremely cold conditions
i FE Ve A BT
0 High humidity environments
[EHTEZ 8
During commissioning and single point change, the E.G.A. must be given enough time to read an
accurate sample of the exhaust gases. This set at 45 seconds to default (parameter 4). Also the
time for which the fuel rich and air rich positions are held during commissioning should be set
correctly so that the E.G.A. has enough time for the readings to stabilise. This is set to 60s as
default on the M.M. (Parameter 9).
FEYA B f AR R, R o A S 20 A2 96 1R I TR) S B U HERRRE A, 73 SRV ER
WIEN 45 0 (S8 4) o AR A s U0 B R TR SRR R, XA R At
AR RIS T BLE, SR & Z A SRR (Z809) EREBRIMED 60 .
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5.4.1 Servicing the E.G.A.
Bt K4

Due to the technology used within the Autoflame E.G.A, to ensure accurate and reliable operation the
E.G.A. requires annual servicing. Servicing the E.G.A. and sampling probe is a crucial to maintaining
the correct operation of the E.G.A. must be done regularly. For firing on natural gas, the E.G.A. must
be sent back every 12-18 months depending on the boiler room conditions. For firing on oil, this would
be shortened to 6-12 months. Failure to send back the E.G.A. when it is due for a service will cause the
operation and life of the E.G.A. 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 E.G.A. Further issues such as pump problems,
chiller faults and inaccurate trim operation will occur.

T Autoflame S/ AU T mBl:, B W ORHER AT SERIS 1T, & EAFFERT RS
POHATYED o YEFP R AT ORISR AR S0 FE e 1T o0 2, Rt A kAT . TR
IRARBERT, WRHEH AP b3 AL R i O 2 RE R 12 2 18 A HIRIE A RIHHAT4E . A
TEARERT, R 6 &£ 12 MHFHERIE . R NTAE Y N ARG YK 250 B>
PrACHB AT RO A5 i o RN AR AE KM G RE TS PR, DRIt 75 B AT e I s 4 . PRSK R 9K
HIBEAT RFE AR, RE DA RAEPRGEES T HORE B MR AR EEZE, AN RAS S 4375 2 S B0
ANHER, SEmE R AT AR AT SR . S A AT R [ R A A L ¥ I g M AS AR ) T 4
E.

5.4.2 Shipping the E.G.A.
BAatri iz

The E.G.A. is a scientific instrument with delicate components. Whenever the E.G.A. is shipped it is
essential that the E.G.A. is returned using its original packaging.

RIS — TG SRR AL R R A DA s e 7 ZEA ]

To avoid any potential damage to the E.G.A. during transit and to stop the PCBs from flexing there are
pads between the two PCBs of the Mk8 E.G.A., and the casing of the E.G.A. and the PCBs. This extra
support stops flexing of the PCBs during transit. The top of the cells will be covered in bubble wrap to
protect them from damage during transit. Before powering up the E.G.A., the bubble wrap must be
removed from the E.G.A., however the pads can remain between the PCBS. The pads will affect the
operation of the E.G.A. and will help protect the E.G.A. from damage when it is shipped back to
Autoflame for its annual service.

NG AEFEIZ I X B AT GE BRI, A R AR S i, 7E M8 BT A I P ER L ER AR . R
OB FE AN AR (AR SR (i 7 AF 3 . X APERAM R CR 4 T AR 1 FR B AR AR IS i A A o
TN THLP o AT VLR ER AT DUOR PP L S FE B H N AN fiidh o R W AAE L R e 005 BRI
RH . EAT ] DAOR B AE R AR 8] o A HOR R B A AT, B R i R ik
Autoflame BEATEEAFEYES I o 2 AT LRI LA Z IR

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

PR bR D3/ O R A B, RS b NG B ARV W RS RS . R R T AE
B R e A AR B

Please contact Autoflame or your local Tech Centre to obtain new Autoflame E.G.A. packaging.

THIR Autoflame B AR AL R IR T M A A8 (0.2
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UL 353

CSAC22.2 No. 24
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