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Important Notes EBEBRR

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.
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Short Form - General Terms and Conditions —R&5EFR

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.

ERMEAEEEHERHNNBUEREN., EFUREHBREHRATEIER .

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.

REERARTHELE, BAMERAFMAMRRNEFRSTHEEEES. BIWIUERE Autoflame FmATS
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The sale of Autoflame’s systems and equipment referred to in this Manual assume that the dealer, purchaser
and installer has the necessary skills at his disposal. i.e., A high degree of combustion engineering
experience, and a thorough understanding of the local electrical codes of practice concerning boilers,
burners and their ancillary systems and equipment.
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Autoflame’s warranty from point of sale {RIZ5EEX

e Two years on all electronic systems and components.

XA F RSN AT FERRIE,

e One year on all mechanical systems, components and sensors.

XIRFTE IR SEMI MG RS T—FERRIE.

The warranty assumes that all equipment supplied will be used for the purpose that it was intended and in
strict compliance with our technical recommendations.

Autoflame’s warranty and guarantee is limited strictly to product build quality, and design. Excluded
absolutely are any claims arising from misapplication, incorrect installation and/or incorrect commissioning.
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1.1  Mini Mk8 MM / MK8 A5 415t
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1.1.1 Fixing Holes and Dimensions / EEF.F1R~T
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1.2 Wiring Schematic/ &£
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1.3 Electrical Specifications / BS#i%

1.3.1 Classifications /| 4

Classification according to EN298 HE 4 EN298 7 5]
Mains Supply: 230V, +10%/-15%} 47-63 Hz, unit max. consumption 140W
HaL Y 120V, +10%/-15%} 47-63 Hz, B K L& 140W
Climate: Min. Temperature 0°C (32°F)
U AR
Recommended Temperature Less than 40°C (104°F)
VR E /LT 40°C (104°F)
Max. Temperature 60°C (140°F)
It e i P
Humidity 0 to 90% non-condensing A4t
iTaE s
Storage: Temperature -20 to 85°C (-4 to 185°F)
itk : P
Protection Rating: | The unit is designed to be panel mounted in any orientation and the front facia is 1P65,
B4 554 - NEMAA4. The back of the unit is IP20, NEMAL.
P2 B B B T 22 BE B ) SR AT T [ o 2 AR R I R ACGR AR ) B 9 A5 2 1P65,
NEMA4; #EHil B BT 55 %% /2 IP20, NEMAL.

1.3.2 Inputs and Outputs / A FiaH

Outputs Terminal | Rating (230V) | Rating (120V) Notes

H 4 248 i 230V it 120V ke TR

57 250mA 250mA Must be connected through contactor
WA ZBUE I e i % I B

58 250mA 250mA Must be connected through contactor
WA ZBUE I e i 2% I B

59 1A 2A 0.6 power factor
0.6 Dy K4

60 1A 2A 0.6 power factor
0.6 Dy A4

61 1A 2A 0.6 power factor
0.6 Dy K4

62 1A 2A 0.6 power factor
0.6 Dy A4

63 1A 2A 0.6 power factor
0.6 Dy A4

78 100mA 100mA To drive relay only — switched neutral
AT ISk ds - FLITR

79 100mA 100mA To drive relay/lamp only — switched neutral
AT ISk ds - FLITR

Max. Load 5A 5A

L ONUIESY

Note:

HEE:

e The high and low voltage connections are not safe to touch. Protection against electric shock is
provided by correct installation. CAUTION — ELECTRIC SHOCK HAZARD.

FAF i o FE AR R B fE AT A IEM 2B A1 T AR L b e i B ARG
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e Control voltage cabling should be maximum 10m, screened (if not screened then less than 1m,
however servomotors can be unscreened up to 10m).

R R R R K RN 10m, SR CERBFRMNES 1K) 5 FARBILE KB R B K K
FER A 10m.

e Any cabling over 10m must have additional surge protection.

JiTA it 10m ) HE 4 A Z0TC 46 TR OR3P

e Low voltage cables should be screened cable as specified in section 1.3.3.
IR IR & 21 1.3.3 M8 BB L2

e The burner ‘High Limit Stat’ must be a manual reset type.

S I R R N P PSS E RIS AICE

e There is a lid (back plate) fitted onto the back of the Mini Mk8 MM with a Warning label to prevent
any unauthorised fuse replacements.
7 MK8 it B AL H s S 3 A — AN T di o bR (bR 1R A B T H B8 40 ORI 22 B8 A A o6 75 SRAFHAL
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1.3.3 Cable Specifications / BB FH%

Low Voltage / KB EES

The screened cable used for low voltage wiring from the MM to the servomotors, detectors and variable
speed drive must conform to the following specification:

P A Sl R R 4] e AT 00 88 AN AR AT 00 s A 20 5 il R 8 I 04 5 DA T RS -

U.V. cable length should not exceed 25m; all other screened cable should not exceed 50m.
UV BLZR LA R RS 25 OK; i Hoth BE il R 85 A Bk Id 50 Ko

16/0.2mm PVC insulated overall braid, screened, PVC sheathed.
16/0.2mm PVC #i44m4 2, BEmiHE %, PVC K.

e Sixteen wires per core
A 16 28

e Diameter of wires in each core 0.2mm
P HEZEE AR 0.2mm

e Rated at 440V AC rms at 1600Hz
B AC L 440V rms 1600Hz

e DEF 61-12 current rating per core 2.5A
DEF 61-12 #8340 HL i 2.5A

¢ Maximum operating temperature 70 'C (1580F)
i LAEIRE 70°C (158F)

e Nominal conductor area 0.5sg mm per core
FERAFRIE — £0:85 0.5 F =K

e Nominal insulation radial thickness on core 0.45mm
RO ARA L )Z 12 M R BE — 0.45mm

e Nominal conductor diameter per core 0.93mm
R SR AFRE A 0.93mm

o Nominal core resistance at 20 'C. 40.1Q/1000m
20 C Iy FL 48 A FR L FHAE — 40.1Q/1000m

e Nominal overall diameter per core 1.83mm
FO AL B 1.83mm

e Fill factor of braid screen 0.7
wIVEH AT 0.7

e Equivalent imperial conductor sizes 14/0.0076
SRR S RS 14/0.0076

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

AR S Y 757 R P B & R PR . DA 38 ] R FRL R 5 7 Vs

16-2-2C 2 Core
16-2-2C 2 it

16-2-3C 3 Core
16-2-3C 3 &

16-2-4C 4 Core
16-2-4C 4 it;

16-2-6C 6 Core
16-2-6C 6 it

16-2-8C 8 Core
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16-2-6C 8 ith

(5 Core not readily available)

(— MR 5t H AL )

Note: If using 4 Core cable and interference is detected, use 2 sets of 2 Core.
R WORAEA 4 S A i R il 2 AH B4, SRS FH AR 2 S

Data Cable / $iE 28

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

R 40 F T B R Bl e R, BHIEI S EGA RIBiUEE:, RIS DTI LKL DTI 5 BMS
ARG TER

Communication cable should not exceed 1km.
HWHESG AT 1 AH,

Types of data cable that can be used:

AT ) A F 4 2R Y

1 Belden 9501 for 2-core shielded cable (1 twisted pair)
Beldon 9501 HIT- 2 ®Bf il AR (— XS XL Zk)

2 Belden 9502 for 4-core shielded cable (2 twisted pairs)
Beldon 9502 HIT- 4 ®BhF i AR (FIX WL L)

3 STC 0OS1P24
STC OS1P24

Samples are available upon request. Low voltage and data cable can be ordered directly from Autoflame
Engineering, please contact Autoflame.
P A R FIERASFE L . % P Rl B A Autoflame LAREAE BR A R RIGH iR gi FIidls 4. &R Autoflame.

When using a VSD, please review the manufacturer’s guidelines on installations to prevent EMC, including
the recommendations for reactors and filters.

1 VSD I}, By ik EMC S22 [ 18 i (0 22 1w, B0 9 Fe LA MRS e A RO 2 1

Note: For the 4-20mA outputs on the Mini Mk8 MM, the maximum voltage drop supported is 12V.
FEST Mini Mk8 MM (1) 4-20mA #iih,  SCREM R HLE FE 12V
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1.3.4 Terminals Description / {4k ii-Fi4EA

S

All terminals marked S are internally connected provided for connections to the various screened
cables.

P FRCN S IR T #8 LN A RR . IX L3 1Ko A0 % B i R AT 42

Current Input, 0-20mA/ 4-20mA. For channel 4 only. Can be connected to the current output of a
VSD or tachometer system or 4-20mA servomotor feedback

RN, 0-20mA/ 4-20mA. UHITEIE 4, 231 A 5 PRES B e Th R G R S S
EERE, B A 4-20mA il ik LI S BHE SR .

Voltage Input, 0-10V. For channel 4 only. Can be connected to the voltage output of a VSD or
tachometer system
HUEHIN, 0-10V. (U TI8IE 4, %31 Al 52508 sl e i ih R G0 L IRt 45 5 i .

0V common for Terminals 1 or 2
Uiy~ 1 Al ¥ 2 @ A OV

10

Current Output, 0-20mA/ 4-20mA. For channel 4 only. Can be connected to the current input of a
VSD or tachometer system or 4-20mA servomotor feedback

R, 0-20mA/ 4-20mA. U THEIE 4, 21 ] 5P e F ik it KRG R AE 5
FEdE, B A 4-20mA fal i AL S 5HE 5 HE Rz .

11

Voltage Output, 0-10V. For channel 4 only. Can be connected to the voltage input of a VSD or
tachometer system

HURHIH, 0-10V. (T8I 4, %5 T 530S o8 e ik R AR R AN 5 HER.

12

0V common for Terminals 10 or 11
Ui 10 v+ 11 @A ov

21,22

Connections to an Autoflame self-check UV sensor

5 Autoflame [ £ 45 # A% AR 1E 2

25,26

Communications port connections to an Exhaust Gas Analyser (EGA)
SRS HTA(E.GLA) A IE (138 i3 1

27,28

Communications port connections for DTI and/or IBS, or Modbus
5 D.T.I. f/5 IBS, B Modbus HIi% {1538 il 11

29,30

Digital communications connections to an Autoflame IR scanner (MM70017), Autoflame air
pressure sensor and/or Autoflame gas pressure sensor

5 Autoflame 41 4h2k K A:(MM70017), Autoflame 7S JE J1f& &85 Al/sk Autoflame #RSJE F14E /K
R B B B A

37

0V supply to an Autoflame temperature or pressure detector or 0-10V external modulation input
5 Autoflame ¥ /% 5 K 746 2% 5% 0-10V 458 T4 AR OV N CHidl)

38

Signal input from an Autoflame temperature or pressure detector or 0-10V external modulation
input
K H Autoflame I 5 BT ) 8148 8L 0-10V AR RINE 5 CGERO

39

12V supply to an Autoflame pressure detector
5 Autoflame J& /& &S AER 12V IR

40

0V supply to channel 1 and channel 2 servomotors
553818 1 MEIE 2 ] ik ALAHER OV £ 5

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 9



1 | SPECIFICATIONS AND WIRING / #ik& Fil42: £

41

+12V supply to channel 1 and channel 2 servomotors
5l 1 AGEIE 2 A IR LA IE P +12V L JERE

42

Signal from channel 1 servomotor, indicating position
I 1A R AL R S, R E

43

Signal from channel 2 servomotor, indicating position
HIE 2 fa AL SR T, RN E

a4

Signal from channel 3 servomotor, indicating position
HIE 3 ] AL R S, RN E

46

0V Supply to channel 3 servomotor
58 3 fa] ik EEATLAH R OV FLIE

47

+12V Supply to channel 3 servomotor
558 3 fa] i AR +12V HLE

48, 49

+15V connections to an Autoflame IR scanner (MM70017), Autoflame air pressure sensor and/or
Autoflame gas pressure sensor

5 Autoflame £I4h2E KK (MM70017), Autoflame %55 JE Ji4E B 22 fll/EE Autoflame #A % Ji 148
AR +15V HL 42

50, 51

Connections to an Autoflame UV sensor
5 Autoflame £ 4M kA% B AHIE 32 11

64

Connections to a flame rod

HETHEMEREZN

53

Mains voltage input — burner on/off signal, running interlock circuit
KEHIERIA - BRSRRIFES, BT

Note: All external safety devices that require manual reset must be reset external to the
Autoflame system and prior to completing the recycling interlock

FE: IEREFHEMMIIBZEEEUFE Autoflame RESMBENL, FHIETRIGIHRBRY 2
BB AL

54

Mains voltage input — air proving switch
KEHERAN - BRI R

55

Mains voltage input - proving circuits, e.g. gas valve proof of closure

KEHERIA - R H, IR TR e AR 46

57

Mains voltage output — call for heat

KEH BRI - ®HREEES

58

Mains voltage output — burner motor

KEGHR T - BB as bl

59

Mains voltage output — start/pilot valve

KEHERIH - A30515 K

60

Mains voltage output — main fuel valve 1

KERHIEE - FHREIR 1

61

Mains voltage output — main fuel valve 2

KERHIEE - FHRENR 2
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62 Mains voltage output — vent valve
K& R - AR

63 Mains voltage output — ignition transformer
KEH R - KRR

66 Mains supply — earth
fid - Hhzk

67 Main supply — neutral
it - R4

68 Mains supply — live/hot
i - kg

69 Mains voltage output, power to servomotors and/or stepdown transformer
K& R, g IR ATUA/EAR s ds it

70 Switched neutral — drives channel 1 servomotor clockwise
T - WRhEIE 1 4R ARk AT £ 5% )

71 Switched neutral — drives channel 1 servomotor counter clockwise
Tt - WRhEIE 1 ARk ALY £ )

72 Switched neutral — drives channel 2 servomotor clockwise
T - WRBhEIE 2 47 ARk AT £ 5% )

73 Switched neutral — drives channel 2 servomotor counter clockwise
T - R IE 2 fA] ik ALY I £ )

74 Switched neutral — drives channel 3 servomotor clockwise
Tt - WRhEIE 3 A iRk AL £ 5% )

75 Switched neutral — drives channel 3 servomotor counter clockwise
TLAEH] - WRE)EE 3 1A ik AL I £ 3)

78 Switched neutral —2-port valve for IBS operation
FE&yEH - 2miE], HT IBSIigfT (Haetmr i)

79 Switched neutral — alarm output for MM lockout/MM error/EGA error
TLAEH] - PSR e P RIEGA £ 1R (1 & i

80 Start position interlock/ night setback input/ reduced setpoint input
WA AL BB AR A) YR A AE S /RS Ve B N

81 Purge interlock/ low flame hold input/ purge pressure proving
WAEBMR A RIS TN IR

82 Warming stat/ valve proving mains input
IR b ) s R 1 DR K B N

89 Mains voltage input — selects fuel 1 curve
KEHMN - ILEFERRL 1 £

20 Mains voltage input — selects fuel 2 curve

KEHMN - IEFEIRRL 2 2%
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1.4 Standards /| {rpf

The Mini Mk8 MM has been tested and approved to the following standards:
Mini Mk8 MM .25 ik, JFAF& LR FniE:

UL 372, 5t Edition
C22.2 No. 199-M89
BS EN 298:2012

BS EN 12067-2:2004
BS EN 1643:2014
BS EN 1854:2010
ISO 23552-1:2007
AGA AS 4625-2008
AGA AS 4630-2005
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1.5

MK8 REHZFHIRIRE MK8 (R 5 pYEHRE

LIVE

Designed & Manufsctured By AUTOFLAME

NEUTRAL

EARTH

CONTROL
FUSE

/WLIVE (for HSL)

Connection Between Mini Mk8 MM and Mk8 EGA EVO /

External Drain (0V)

External Drain (+24V)

EARTH (for HSL)
NEUTRAL (for HSL)

YELLOW

o // GREEN
1//  BluE

VIOLET

4—20mA Output Channels

BLACK 4—20mA Output Common

BLACK

kB MM
System Part No. MM3002

SCREEN

(: ) BLACK
@ RED
DATA CABLE

Mini Mk8 MM Manual

MK8 il B 42 il A5 e ik
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1.6 Connection Between Mini Mk8 MM and Mk8 DTI /

MKS8 REHZHI#RIRES Mk8 DTI fYER

I
+

[«

[«

EE—
K
1

AUTOFLAME

DATA CABLE TYPE: BELDON 9501

EXTERNAL RELAY FOR
HEATING BOILER RETURN —
VALVE OPERATION.

i

A
| [DATA CABLE

e ® O ODT

MK8 DTI

I
I
I
I
I
I
I
I
I
I
| AUTOFLAME
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
r
I

I
SEQUENCING
LEAD SELECT VIA M.M. TAKES PRECEDENCE OFF
OVER DTl LEAD SELECT COMMAND \I SELECT SWITCH

I

I

I

I

|

|

! THE CONTROL PHASES TO EACH MM/EGA MODULE
LNE (MAINS) & DTI UNIT MUST BE THE SAME AS THE SUPPLY
PHASE TO THE SEQUENCING SELECT SWITCH.
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1.7 Sequencing Connection Diagram / BT E#E

AUTOFLAME

DATA CABLE TYPE: BELDON 9501

EXTERNAL RELAY FOR
HEATING BOILER RETURN
VALVE OPERATION.

AUTOFLAME

Ll ______BOILER 1 LEAD
!
LEAD SELECT VIA M.M. TAKES PRECEDENCE OFF SEQUENCING

OVER DTl LEAD SELECT COMMAND \I SELECT SWITCH

I

I

I

I

|

|

I THE CONTROL PHASES TO EACH MM/EGA MODULE
LNE (MAINS) & DTl UNIT MUST BE THE SAME AS THE SUPPLY
PHASE TO THE SEQUENCING SELECT SWITCH.
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2 OPTIONS AND PARAMETERS / i&Inf1&#
2.1 Options / &I

Note: The Options and Parameters must only be changed by factory trained and certified technicians
who have a thorough appreciation of the Autoflame combustion systems and the combustion
process in general. Any person changing these set-ups who does not have the correct factory
training and understanding of these settings/adjustments may place themselves and others in a
potentially dangerous situation.

ER: AFERRAE T BHIINFHEA R4 R RSOE TS HRE, MAINZBATESEME Autoflame HIMREE
RGNPREEEE. REZEFIAANEBZ LR BTN G EEEMERANSHE LSS B SRS
LR .

CH1, CH2, CH3 and CH4, refer to the rows of O 0 buttons respectively starting with CH1 at
the top.

CH1, CH2, CH3 1 CH4 43 Bl$8 I 2 & 47 #:4 0 O , CH1 ¥4 ERTNT.

The options and parameters are all viewable while the MM is in run mode and the burner is firing; a number
of options and parameters can be adjusted through Online Changes. All Burner Control (BC)
options/parameters can only be changed in Commissioning mode.

FEIE RIS AT AR e as WA BeUTa], #5387 LAAE B e b 5 IO A e SR 2 5UfEL Bl A 24 B 25— SR IR TR 24
. [ERFAWFES (BC) bIi/Z i 5 o A e A N AT .

Through Commissioning Mode, all the options and parameters can be adjusted according to the application.

PRGBS 38 T DI (8 P 1% DR 45 P A R e AN 2 4

Commission
Power up the unit. If the MM has already been commissioned, press - when the system starts
up. If the system is not already commissioned, the MM will go to commissioning mode automatically.

Commission
@ . W R D g R, 7R RGeS S N AR R
AR SO Uil 8= S A= B bl AT R 2w

R AR R R R
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Enter Commissioning Password

MG
HEE
BHERG

|IIHHHIHHIHII |IIIEHIIIIII

Figure 2.1.i Enter Password / # A /it %45

“‘Enter Commissioning Password” is displayed. Use the keypad to enter the password, then press

. Press on or to change the value of an incorrect entry.

Continue
BB A N RS S, /MR A N B R, ﬁﬁ)ﬁ?&’?- kol . AR BRI TR R

P ECE PR BEAT B K

Note: The commissioning password should not be distributed to anyone who is not a factory trained and a
certified engineer.

HER: AR RR R RN AR N 5 8 AR UE A it E i i
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Sy stem Information . . Serial:
;E::;; Commission Mode sostoder

Selected: .
Fuel 1 - Gas Commission

Times Commissioned:

Commissioned: Gas Pressure

Parameters

Servo 1,2 Commission

VSD

Golden Start =

FGR Air Pressure Language Diagnostics
Fuel Flow Commission guag 9

Commission
Data

IR Upload Set Clock

Figure 2.1.ii Commission Mode 7/ #

The “Commission Mode” screen gives information on which fuel is selected, how many times the unit has
been commissioned, serial number, bootloader, and BC, MM and Display software.

BAEEAE MBI Al BT LS BUREHME B, BRI, A, gl R SRR AR R SR HE R
PRI R AHE D, 5%,

In the Commission Mode screen, all the options/ parameters can be adjusted, the gas pressure sensor can
be commissioned, the commissioned IR data can be uploaded, the fault logs and system diagnostics can be
viewed.

BAEEAE B F B AT BT IR TS BUE L USRS R, AN B i A,
Wk B RG 2.

Note: The Times Commissioned is for the total system and will increment with every fuel commission, single
point change and commission upload.

EE: RERRAKEENENRENE . RERRAKBEEE 7 S—0RHAR, RRES MREEE L%,
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Commission Mode
Options Parameters

# Description Value
1 MM: Boiler temperature/pressure sensor type Temperature
2  MM: Modulating Motor Travel Speed Limit 10.0 degrees per second
5  MM: Purge position ... at OPEN position
6  PID: Proportional Band 10 °C
7  PID: Integral Time 60 seconds
8  MM: Servomotor Channels Channels 1 & 2
9  MM: Internal Stat Operation ... below setpoint
10 MM: Burner Switch-Off Offset 3 °C
11T MM: Burner Switch-On Offset 3 °C
12 EGA: EGA Functionality Not optioned
13 EGA: EGA Error Response ... stops, alarm active

All MM | PID | EGA | DTI BC u ﬂ

Figure 2.1.iii Options 77

Any number of options and parameters can be changed at one time. By pressing MM, PID, EGA, DTI or BC
at the bottom of the screen, the options/ parameters can be grouped together by feature.

BB R ST S ERIE M SH. @k FE 5% T 7 MM, PID, EGA, DTI 8i# BC #5385, #1E#H
AT AR R R A TN S 2 .

When the changes have been made to suit the application’s needs, press Exit to go back to the Commission
Mode screen.

FESE R T IS a2 I8 H B (o] 8 1 1O o 5 i

A full list of options are detailed on the next pages. Options/ parameters 110 — 160 are the burner control
settings and are safety critical; these must be entered the same for both the option and parameter value. If
these BC options and parameters do not match, there will be an option/parameter conflict lockout.

MR TLFFGEFIH T 52 BE AR . EI/S40 110-160 & bedsizhilif s (e TN ks , X
BT ZHOL e R EORFFA R A Reds 45 1 B IR DU S BUEA F 2 S E R G BUE .

To set all the options and parameters to the default values and erase the commissioning data, set option/
parameter 160 to 5. The MM will then automatically restart.

Kk IS HI S 160 WU E R 5 7] LUK G U S HUR BRI A BR P R a8 . B S i h sl B 3 &
JE e
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Default Description

BRINME u Wi B

1 0 MM: Boiler Temperature/Pressure Sensor Type

P A B B L AR IR AR SR Y

Terminals 37, 38, and 39 are used for the load detector.
B ¥ 37, 38 fil 39 FH T i I 2%

0 Temperature i MM10006 0 —400°C (0 — 752°F)

1 Low pressure fikJE MM10010 0.0 - 3.4 Bar (0.0 — 50.0 PSI)

2 Medium pressure #15 MM10008 0 - 20 Bar (0 — 300 PSI)

3 High pressure /& MM10009 0 - 34 Bar (0 — 500 PSI)

4 Extra high pressure MM10017 0 - 100 Bar (0 — 1450 PSI)
e e s

5 External temperature (voltage input, range set by parameters 52 to 56)
HMEIR . CREAA, T8I 28 52-56 K E LD

6 External pressure (voltage input, range set by parameters 52 to 56)
MR (RSN, JEId 2% 52-56 K ETLED

2 15 MM: Modulating Motor Travel Speed Limit

P AR ORI A 71 ] Al FR AL ) ok R A

If the speed of the motor is too fast, then decrease the value, and vice versa.
At other times other than modulation, the motors move at full speed or at the
value set in option 75. Movement is limited by the slowest channel i.e. the
slowest moving motor.

0 SRAF) i A7 R OR R, AR A &ZWUHFE&%&% B 1 ALE 5 )
], Al e A4sdis AT s LLG I 75 BUEIZAT . 1847 52 3 e 15 1 1 R il ,
. 3847 Bt i AR

6—100 0.6 -10.0

3 0 MM: Return to Curve Mode

Pl R [a] i 2k 5C

This controls how quickly the MM moves from off-curve positions (Golden
Start, FGR) to the firing curve. By default, this is “purge speed” as before, but
can also now select “modulation speed” to move more slowly.

KPR MM OIRES 2607 (354 R 30, FGR) BBl BIRBe 2 ik . 2R
WAEIL T, X2 AR CART — R R ", (HIAE ] DI 6" 715 T8 B2 DA

B 5.
0 Return to curve at purge speed / PAPRF3% 5 3% [n] ih £k
1 Return to curve at modulating speed / DA 5 3% 5 3 [a] #h 28
4 0 MM: Air Channel

s 2 SR TE

For setting 0, the servomotors on channels 1 and 2 control the fuel and air,
respectively. For setting 1, the fuel is controlled by Channel 1 servomotor
and air by Channel 4 VSD. For setting 2, premixed fuel and air is controlled
by Channel 1 servomotor. The number of servomotors used is set in Option
8.

WE 0, MEIE 1 AEIE 2 _EREAENL SRR A T E 1, PR
WIE 1 LS, R HEE 4 VSD . WE 2 1, }ﬁ@}@:*ﬁu*h
s 1 e i AL A8 AR R LI B AR IR T 8 i E . 16 S5 MM

ST
0 Servo Channel 2 / {a] iR iEiE 2
1 VSD Channel 4 / 254l #5 1818 4
2 No Air Channel / 5435 818
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Range

vt

Description
Ui

Default
ERINE
5 1
6 10

5-2000

MM: Purge Position

PR A E

This purge position applies to channels 1-3 as selected in options 67-69,
however VSD channels will always purge at open position as default. This
setting applies for post-purge if set; see option/ parameter 118 and 135.
WA BiE A Tk 67-69 ML FERIEIE 1-3, AN ARSI E R A BN
WEIRAAETT RALE WA . R EEH] T E e WikDi/Z% 118 A
135,

Selected Channels Purge at HIGH Position.
JT a6 S TE AE = KA
Selected Channels Purge at OPEN Position.
JT 16 I8 T AE T JR AL A

PID: Proportional Band

PID: bt 1l 5

The proportional band is on offset below the required setpoint; when the
actual temperature/ pressure reaches this band, the burner will begin to
modulate as it approaches the required setpoint.

EE B e B A T B0 A% By 2SRRI B2 e Dk B Ly BB Ta R e s
Rt ha iR A 2 BIA BUE E

ﬁ |% Proportional Offset
|

Maximum Flame

Minimum Flame

9 C 100 C
(202 F) (212 F)

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

FFAREAL 2511 C, F, PSl or 0.1 E or 0.01 [ (B pRFET0 1 o % B 1) 3K
R A IT 65 HH 52 B 11 2 il 5 i B ASr)
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Option | Default

I BIAME

Description
Ui

7 60
8 0
9 1

1-250

PID: Integral Time

PID: #53Ihf [i]

Every ‘n’ seconds, 10% of the present offset from the required setpoint is
added or subtracted when below or above the setpoint, respectively, to the
present proportional value. The value of ‘n’ is the number of seconds set in
this option; if set to 0, there will be no integral control.

BERR AR, KT B T RCE I, 2 S N s b B 7 B AR A 109% 1 i
M. USRI WORBOE 0, MURRE A AT R 7 FE 4

Disabled
4
Seconds
b

MM: Servomotor Channels

FE B fal Ik AL E

Channel 1 is always enabled for fuel; this option sets the channels in use. If
option 8 is changed after commissioning, then the MM will need to be re-
commissioned, unless this option is returned to its previous setting. For
setting 2, please refer to the MM Application Possibilities for single
servomotor operation. See also option 4 to set the air channel mode.

WIE 1A TR AR IS E P B IE . A S Sk I 8 HufA
At B AR R, BRARIET 8 IRE BRI E. WE 2, HSHE
R AT AT 1 N AR IR ER LA o 52 B I 4 SR B 2 R ITE R

Channels 1 & 2
JHIE 1&2
Channels 1,2 & 3
JHIE 1, 2&3
Channel 1 only
EE 1

MM: Internal Stat Operation

AR AR RIS

The internal stat turns the burner on and off according to the actual value
relative to the required setpoint. For setting 0, the internal stat is kept closed
all the time, and a working stat must be fitted to the boiler. For setting 1, the
internal stat is opened at an offset above the required setpoint, and closed at
an offset below the required setpoint. For setting 2, the internal stat is
opened at an offset above the required setpoint, and closed at an offset
above the required setpoint. The offset values are set in options 10 and 11.
“NERIETE” SR L bR E A BT (A 1R ROREEHIRRE A I B4R, B 0, 1R
FFCONERREE” 2REME, X i eq B TAERNRE. WE 1,
FEVOEAE ET7 R MmAS ALY, fEVCEE NP R B S . WE 2,
TEVE AH L7 % A% B AL W T, 7E W AE L7 T R s S AL M . 1650 10
A1 11 AT DL B X S S 1 A

Internal Stat Always Closed
TRFF AN AR I 2R &
Burner Operates Below Setpoint
WApE SR E BUE 2 T isqT
Burner Operates Above Setpoint
Wb g EBUE 2 LigqT
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Default Range Description

ENINE R(EA Bi

E.g. Option 9 = 1, required setpoint = 100°C (212°F)
Wi W9 =1, ZRWEM =100°C(212°F)

103 C Burner stops at this point and above

(215 F)
t— Offset = 3 (value set in option #10)

Required Value 100 C
(212 F)
— Offset = 3 (value set in option#11)

97 C
(209 F)

Burner starts at this point and below

E.g. option 9 = 2, required setpoint = 100°C (212°F)
e W9 =2, FRWEE =100°C(212°F)

106 C Burner stops at this point and above
(218 F)

Offset = 6 (value set in option #10) —|

103 C

(215 F )

Burner starts at this point and below

— Offset = 3 (value setin option#11)

Required Value 100 C
(212 F)

10 3 MM: Burner Switch-Off Offset

PR PRe 8% 5K P (i £% Bt

2 -1000 OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

Note: This option is only relevant if option 9 is setto 1 or 2.

M TAREAE R C,F, PSIor 0.1 B2 8(0.01 I (HUTiEi 1 sh i E 1 6
BRI 5 AR I 65 HH 15 B 119 2 il 1 H] B A7)

Ve MIEIR LT B8 Hy L 52 I A H K.

11 3 MM: Burner Switch-On Offset

PR PAGE A% I8 o) (i fs B

0-1000 OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

Note: This option is only relevant if option 9 is setto 1 or 2.
TR LR C, F, PSIor 0.1 B 80.01 B (HUHRTHED 1 ik & 1 51
BRI 5 AR I 65 HH 15 B 119 2 il 1 H] B A7)

Ve MR AEEIR 9 By L 22 A HK .
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Option Default Range Description

wI | BRIME R(EA Bi

12 0 EGA: EGA Functionality

EGA: EGA Iifi¢

For settings 2 or 3, the E.G.A will trim on the channel 2 air damper, once trim
data has been added. If option 12 is set to 0 or 1, then trim can be added at
a later date by changing this to 2 or 3 in online changes, going through single
point change, and added trim data for each fuel-air position.

XPFucE 2 83, EGA fE LRI JamITin iR, MR GO2EIE 2 =R
Mo ARAEIT 12 HME Y 0 BG4, AR5 AT U AR 48 B8 SO L T 12 S Bk 2
53, ARJA R AEEG NN RRE U B AN R

0 Not Optioned
ANk H
1 Monitoring Only
X A%
2 Applies Trim
PAT I
3 Applies Trim, Combustion Limits Tested

PAT I, KRB IR

13 0 EGA: EGA Error Response

EGA: EGA B i v

This sets the MM operation when an EGA fault occurs. EGA alarms will
drive the common system alarm output (terminal 79), see option 14 for
warning response.

XHGAE EGA Wi R AR BE MM #:/E.  EGA B IR Sh R 48 10 E AR 4 H (&
it 79), A REARMIN, 1S WL 14,

0 EGA faults generate Alarms (Burner stops)
EGA = A B4l (i be d 4% 11)
1 EGA faults generate Warnings (Burner runs)

EGA W= £ 5 (R beas 18 1T)

14 0 MM: Warning Response

MM 75 i i,

This sets the MM operation on terminal 79 for when an EGA fault occurs.
IR 20 79 72K EGA BRI I8 1T .

0 Warnings do not drive Common System Alarm output (T79)
Bl AR B R G E R (T79)
1 Warnings drive Common System Alarm output (T79)

2% I 2 2 55 AR (T79)

15 3 MM: User Control

MM: P 4% il

This option sets whether the user can turn the burner on and off, or change
the required setpoint via the flame screen on the MM.

BEE T E ] R S R S A SR AR A, B MM R BE OO s ) IOE
1B

0 Burner on/off and setpoint control disabled

WRPE R IR B/ 5 P AN E A 4 1 4

1 Burner on/off disabled and setpoint control enabled

WAJE 2 IR Bl 0% P A P AN (e % Je

2 Burner on/off enabled and setpoint control disabled

AJGE s 5 Bh/5% A1 IR s Mg (L 1 1 4%

3 Burner on/off and setpoint control enabled

WAJGE B 2 3/ 5% P AT AL B4 A 0 5
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16

17

18

19

Default

ZRIME

Range
¥ ]

1-100

Description
Ui

DTI: Sequencing and DTI Enable

DTI: #4%=#1 DTIJ3

A lead boiler can be selected by pressing Lead Boiler in the IBS screen or
via the DTI if optioned. Only 1 MM may be selected as lead boiler at a time,
or the sequencing will not operate. The Lead Boiler button on the MM
overrides the DTI Lead Boiler Select.

FEA PR RERFIZ AL (IBS) G5 3 SHelr s il D.T.LZ Bk £ 1 5 5
Jro AR R AN R BEROE Y LR, 7 RS T AT
A AR S AR S T DT L R B ) S R

Sequencing Disabled
KR
Sequencing Enabled
AR

DTI Enabled

JF/E D.T..
Sequencing and DTI
FEE#AEA DT

Unused

ARAEH

EGA: Carry Forward of Trim

EGA T SE £k

When the system modulates, the correction that may already exist on the air
damper position can be carried forward (only relevant if an EGA is
operational on the system). Trim will be reset if the rate of change of the fuel
valve angle is greater than that set in parameter 14.

HRGWTR, O RS TEBOH AR U LE . 2T E.GAIEIT
WA PR A ARG AR T 240 14 HUERS, R TE
KR EE.

Disabled
£
Enabled
Ja

EGA: O2 Upper Limit Offset

EGA: O, FRf &

If the current O2 value is above this offset limit from the commissioned value,
an alarm/ warning will occur (see option 13), for option 12 set to 3.

T 524 i AR R ) e A AR R, k2 B AR Lk T
13) , kI 12 MEE R E N 3 B .

Disabled

25

0.1% - 10.0% O2
0.1% - 10.0%% <,
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20

21

22

23

24

Default

ZRINME

1-100

1-200

1-100

0-100

Description

Vi

EGA: CO> Upper Limit Offset

EGA: CO, F[Rfmfs &

If the current CO:2 value is above this offset limit from the commissioned
value, an alarm/ warning will occur (see option 13), for option 12 set to 3.
WM HH CO2 i =y T A ME S w2 PR, 02> th IR /2 5 (2 WLk I
13), Mikui 12 MEMEBEE N 3.

Disabled
25

0.1% - 10.0% CO:z2

EGA: CO Upper Limit Offset

EGA: CO PR {mfs &

If the current CO value is above this offset limit from the commissioned
value, an alarm/ warning will occur (see option 13), for option 12 set to 3.
WA YHTH CO fHm TR WAL AR, T2 IR /2 5 (S Wik T
13), Y4ikmi 12 FIEE & E N 3 K.

Disabled

L

1-200 ppm CO

EGA: Oz Lower Limit Offset

EGA: O2 FIR{mEs &=

If the current O value is below this offset limit from the commissioned value,
an alarm/ warning will occur (see option 13), for option 12 set to 3.

WHRMETH 02 HAKL T R ES WML EMIR, W2 H I Z R /25 (S Wik T
13), Mk 12 MEUE R E N 3.

Disabled
B

0.1% - 10.0% O:2

EGA: CO2 Lower Limit Offset

EGA: CO2 T IRm# &

If the current CO2 value is below this offset limit from the commissioned
value, an alarm/ warning will occur (see option 13), for option 12 set to 3.
WM FTH CO2 EAR T A 1S e IR, T2 I E R/ 5 (S Wik I
13), M4ikmi 12 FIEE & E N 3 K.

Disabled
A1
0.1% - 10.0% CO>

Unused

RAEH
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25

26

27

28

Default

ZRIME

20

1-200

1-200

1-200

Description
9]

EGA: Oz Absolute Limit

EGA: O, 4ixiA

If the current Oz value is below this absolute limit, an alarm/ warning (see
option13) will occur, for option 12 set to 3.

WER MR O [EACTAEXHE, W& BB /S (S IR 13), Mk 12
MAUE B E N 31

Disabled
£
0.1% - 20.0% O2

EGA: CO2 Absolute Limit

EGA: CO, 45t i

If the current CO: value is above this absolute limit, an alarm/ warning (see
option13) will occur, for option 12 set to 3.

AR T CO2 B TAaXME, 2> IVEAR IS (S Wik T 13), 2i%50 12
B 5 B A 3 1

Disabled
25

0.1% - 20.0% CO:z2

EGA: CO Absolute Limit

EGA: CO #axi #ife

If the current CO value is above this absolute limit, an alarm/ warning (see
option13) will occur, for option 12 set to 3.

W MET CO (Hm T4E%HE, 4 HIVEHR /5 (S WIE T 13), 3% 12
B BCE N 31

Disabled
i
1-200 ppm CO

EGA: Trim Threshold

EGAIR R {E

The trim threshold is an offset from the required setpoint; if the actual value
is below this offset, then the EGA will not trim. This option should be set to 0
if trim is to be effective at all times during firing, and/or if external modulation
is optioned. No single point changes can be made if the actual value is below
this trim threshold.

Tl B P 75 BB R A B W R SEPMEAR T 2 m e &, W EGA Aaxit
AT G R EAE R AR P O — B R~ Heis an Bk £ A0 R
T, RN B E Y 00 AR SERMEAR T RoM BAE,  WTEIEET B B R

OC, OF, PSl or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

M TACEAE LR C,F, PSI B¢ 0.1 28 0.01 B (iR T il 1 w1t S 8Aa il
FR AT 65 H )2 il /5 i) B
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29

30

31

32

Default

ZRINME

50

100

20

5-9990

5-9990

0-250

Description

Vi

MM: Golden Start

EEi s Sl = R

Golden start allows an optimum ignition position to be set in the fuel-air
curve, which is not necessarily low flame or part of the standard modulating
index. Parameter 15 sets how long golden start position is maintained for.
This option also sets from which point to start the Golden Start timer.

TR R B SUVFAE AR 2 R 2 T B B e i R KA B, IR A — 8 AR KA B
PR AR — 82y . S8 156 WE AKEE G RN K. ks 1 &
MARTAE T 40 3 <5 JE B I 2%

Disabled

£

Enabled (time counted from point of main flame)
JA T CNFE K ROT IR THR D

Enabled (time counted from ignition)

AR OARCR sTFIRTHRD

DTI: Minimum Remote Setpoint (DTI/ Modbus)

DTI: s fRizt f2 i 52 {5 (DTI/ Modbus)

If a required value command is received from the DTI or Modbus that is
below this minimum remote setpoint value, then it will be ignored by the MM.
The MM will continue to fire to meet the previous required setpoint.

R DTI 8 & %4 Modbus Y| — A B i SR T XA D fE e E, A
A RN G T o AR S Ak SRR DL & I T R PRI 1E

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

TR AR C,F, PSI 820.1 287 0.01 B (AR THEI0 1 Hp (1) 57 4500
AR LI 65 1 ) 2 il /5L ) EAir )

DTI: Maximum Remote Setpoint (DTI/ Modbus)

DTI: fiz = FE i 52 { (DTI/Modbus)

If a required value command is received from the DTI or Modbus that is
above this maximum remote setpoint value, then it will be ignored by the
MM. The MM will continue to fire to meet the previous required setpoint.

R DTI 8% 4t Modbus W] —A> i i 8 iy & T IXAN o KIs R BUE fE, B4
AR AR S o I R Ak SR L A2 T PTG I BOE AR .

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

M TACEAE LR C,F, PSI B 0.1 28% 0.01 B2 (MR TafTil 1 w1t S 8Aa il
AR AL 65 ) A il /5 ) AT )

EGA: Trim Delay

EGA: i ZE I

After ignition, the EGA does not sample for the time delay set in this option (if
EGA is set to 2 or 3). This allows for the combustion to stabilise before
sampling commences. The delay timer starts at the ignition point.

FERUKJE, EGA FEAE T H BE IR I KAHAT RAE (IR EGA BB A 2
5 3) o XN TR IRBOIRSREEAS . THI IR T 5K

Seconds
b
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33

34

35

36

Default

ZRIME

10

1-100

Description

Ui

DTI: MM Identification

DTI: = H AR IR S

Each MM within a sequencing/ DTI/ Modbus loop must be set with an
individual ID number. For communications between the MMs, there cannot
be more than 1 MM with the same ID number.

B /IDTI/Modbus 3 H ) 4F & St 42 AR S i B — AN B ) AR iR 5
(ID) . FEFEH Y 8 B, A seilE i — A h g R — MRS
(D) »

ID number

RIS (D)

Unused

ARAEH

DTI: Sequence Scan Time

DT LAz 4 4 7]

This is the time period between sequencing requests from the lead and the
lag MMs. On the sequence scan time, the lead MM will demand lag burners

to be brought online or offline, depending on load requirements. See
parameters 86 and 87 for change down and up thresholds. Accurate fuel

flow metering must be entered for sequencing to operate. The MMs must be

connected using data cable (Belden 9501), screened at one end.

XS 3 AN B FE R HL 5 R P IR TR S IR o AERFPEFA RN T A,
T PRI RARYE TG DR A BB I L LIS AT BT &, 2 S
% 86 1 87 KA L IRME. AU AR SRR BT, DMEREAT R

PeHRAE. P BPLABUE R — B R B 4 (Belden 9501) 4.

Minutes

il

EGA: (MK7 Only) Sensor Selection

EGA: fhif#tik ¥ (WH T MK7 EGA)

This option selects if the Mk7 EGA is fitted with additional cells.
ZIE DL MK7 EGA J& 153 364 B hn A% 24

No Optional Sensor
TR ME RS

NO: Optioned
NO2 & &5k H

SOz Optioned
SO2 & k%1 H

NOz and SOz Optioned
NO2 il SO2 £ &5 ik H
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Description

Vi

Default
ERINE
37 0
0
1-200
38 2
0
1-15
39 -
40 0
0
1
41 0
0
1

PID: Derivative Time

PID: fs> i []

The time taken to add/ remove an additional 10% to the firing rate based on
the actual value and the required value.

R S (1R 75 SRARL R A X 5% 28 RIS N sl 2D 1096 R 158 2 P 75 22 F) I 1)
Disabled / 2% ]

Seconds / ¥}

PID: Derivative Deadband

PID: 4 Jo /iy

This deadband is the margin above and below the required setpoint in which
no derivative control occurs.

T T A AT BOE A BT AR 7 RLE X 3. AR AN XA AR ARSI T
Iy o

Disabled

A 15T

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)
TR SR 1) C,F, PSI 8¢ 0.1 5k 0.01 B (Huak T mil 1w (1) £ Al
AR AL 65 H R A il ] L)

Unused / A1

DTI: Warming Facility for Low Pressure Steam

DTI: i 27 IR Bt

For sequencing applications where non-return valves are not installed, it is
not possible to use a setpoint to keep the boilers in a standby condition. A
thermostat (aquastat) can be installed into the boiler shell. Set option/
parameter 156 to O to enable terminal 82) for warming stat. When terminal
82 sees a 230/120V input, warming is stopped. The boiler will remain in a
warming state based on the settings in options 53 and 54.

76 L [ il 1) e A4 T vk 0 (B R SE I B A AL o KIS BE b N 22 2R R
%, BEHRIED/SE 156 WE N 0 GXAN TATHZL N 82 Hin#iR# %
%) o Ml 82 K E—AN 230V/120V 5N, INHE . HRHEIET 53 Fl
54 KJHUE KNSRI -

Steam Sequencing With Non-return Valves

A 1k [m] ) B 728 A R

Steam Sequencing Without Non-return Valves
76 Lk 1Bl ) ) 728V A R A

DTI: Sequencing Warming mode

DTI: FEfBE 450

For setting 0, the first lag is kept in a standby state with the second lag in
warming, and the remaining lag boilers off. For setting 1, the first lag boiler is
in standby, and the remaining lag boilers are in warming.

WE OIS, MBS REAIUIRE, 5 = BB IR R4 I HH A 4
WETRMA . WE L, B A TR, HoAh ARl IR R -

One MM in Warming State
ML TR RS

All unused MMs in Warming State
RNl S R
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42

43

44

45

46

Default

ZRIME
20

Range
¥ ]

5-9990

Description
Ui

DTI: Standby Setpoint or Phantom Setpoint Offset

DTI: FrAl e (il sl e (H 7% &

For sequencing applications where non-return valves are installed, the first
lag boiler uses a standby setpoint to keep the boiler in a standby condition.
The standby setpoint is set as an absolute value or its current setpoint offset
set (set through parameter 47) in this option. When the standby setpoint
is in effect, the burner is held at low flame hold.

AR A LR R, 58— AR AL GO (R PR R B R B . A
DAL BEE M BB VA0 B 8 s B (B S48 47 HUUE) ,  MAREERfERRL
I ORIFAR K AR

OC, OF, PSl or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

TR AR C,F, PSI 820.1 287 0.01 B (AR THEI00 1 A (1) 67 350 )
Ax ML 65 H R A il 5] EAr)

Unused

AR

Unused

AR

MM: External Modulation

Eeicl s A 1 e

When enabled, the internal PID control is disabled and the firing rate is set
by an external controller applied to terminals 37 and 38. This input control
signal can be 0-10V or 2-10V set through parameter 69, and represents
zero/ low to high fire by setting parameter 68. A manual reset high limit stat
must be fitted.

FEAL FAANEAE RN, PR PID 6K 5, AN 8817 23m 37, 38 f {5
ROk e R . BH(E5 T LUZ 0-10V 8¢ 2-10V  GX AT Lt 24 69 k%
SED o ZHL 68 AT LABIE MR KB S KA HIME 5 8 T K B S
To WA T LT B AL R m BTG .

Disabled
i
Enabled
Ja

Unused

AR
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Option Default

wH BME

Description

Vi

47 0
0
1-2000
48 0
0
1-600
49 0
0
1-50

MM: Cold Start Routine

s ¥ E Zh T

On burner start-up, if the actual value is at 30% or below of the required
setpoint, then the burner will be held at low fire for the number of minutes set
in this option. It will then go to mid-fire. If the actual value is below 60% of the
required setpoint, then the burner will be held at mid-fire for the set minutes.
Once this cold start time has elapsed, or the value goes above 60% of the
required setpoint, the burner will go to high fire as per the internal PID. It is
not recommended to use cold start routine with external modulation or
seguencing.

BPRGEAR IR BN, IR SR A S VORI 30%a 3 AR, SRR AR ORFFIR K
BARE, IR AR IR 1 70 B 8 ARG HE N KRR, an RS PR 2 BOE (H
1) 60%EE FEAK, PRBEARK ORFRF b KRG, KT A B A e 1) 70 B Bl —
H RS 5E i, AP 42 A 8 PID #i HEN KR bE .

Disabled

KM

Minutes

7B

MM: Flue Gas Recirculation — Timer

. MR EIR- T I 25

This is the time that the MM channels (servomotors/ VSDs) are held at
during the FGR start positions, after which modulation takes place. The
burner will start at the FGR start position (unless golden start is optioned and
burner starts up at the golden start position. FGR allows approximately 15%
of the boiler flue gases via an auxiliary channel (e.g. 3) to be fed back to the
burner and mixed with combustion air, to reduce NOX.

R R P A TE R IR AL/ A & ) DR 5 A2 I 50 34 )3 3 A B I I
K, FEROXAN P IRIE R G EN R T H] . R E R AR SRR R 3 AL B S 3)
(BrRAFEEE R, RWRESMEREEIMERS) « WAEA R
29 15% 1) 4 P Ul A B IE . (1 anidiE 3) A BIBAR #8 IT S5 S R
&, LD EE .

Disabled

M

Seconds

Th¥

MM: Flue Gas Recirculation — Offset

FEHIEEY: -

This is an offset from the required setpoint. The MM channels (servomotors/
VSDs) are held at the FGR start positions until the actual value reaches this
offset value below the required setpoint.

XA VOEE w5 . Pk BmE (RS o — B AR
PR R B, ERSEPMEL B BOE 2 T kSR

Disabled

25

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

A TACEAE LR C,F, PSI B¢ 0.1 28% 0.01 B (MR T il 1 rh 1) G 8Aa
FR AT 65 Hh )2 il /5 i) BT
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Description

B

Default
ERIAE
50 0
0
1
51 -
52 -
53 0
0
1-200
54 5
1-30
55 -

MM: Flue Gas Recirculation — Temperature Threshold

PRI MR- R

The MM channels (servomotors/ VSDs) are held at the FGR start positions
until the flue gas temperature has reached 120°C (248°F). This option can
only be used if an EGA is optioned and operational.

PRI HOEE (AR LRSS K — BT A IR T AL &, B
P TIRSEILF] 120 C (248° F)o. BL U BEAE EGA Bk JF AT Ak H1% L
TEM.

FGR Temperature Threshold Disabled
22 MR PG A iR 1 AL
FGR Temperature Threshold Enabled
JE R PR P i 1 1

Unused

AAEH

Unused

ARAEH

DTI: Sequencing Warming Burner Off Time

DTI: BHERRA PR 4% < I 7]

When the MM is in warming mode, it will warm to the standby setpoint
according to the on and off times set in options 53 and 54.

LIRS TR, AR AR LT 53 M1 54 FTF 5 As LI )R 4
OB LB -

Disabled

ZEH]

Minutes

il

DTI: Sequencing Warming Burner On Time

DTI: BEEIRA-PARE 45 IT )2 I [H]

When the MM is in warming mode, it will warm to the standby setpoint
according to the on and off times set in options 53 and 54.

LIRS AL TR B, PABS SRR T 53 1 54 [FF 5 A L TR 4
FrOMIEN L BOE H -

Minutes

I3

Unused

AR
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57

58

59

60

61

Default

ZRINME

15

3725

1-240

100 — 65000

Description

Wi B

DTI: Alarm Output Operation (Terminal #79)
DT Z4f i 84F Qw79

This is a switched neutral output to select how the alarm function operates.
KR—NFLIT R, DOk SR ge i,

Relay Normally Off, On During Alarm

AR IEH R, BRI T IT

Relay Normally On, Off during alarm

ARG IEH TR, BRI S

DTI: Fuel Flow Metering

DTI: kS &

Fuel flow metering determines the firing rate. If no fuel flow meter is
available, a ‘dummy curve’ should be entered using the burner turndown
ratio from the burner rating to determine the low fire point, and the burner
rating for the high fire point. If enabled, fuel flow metering is initiated once the
burner has been commissioned and is firing.

WARIR B it B g TR A . I RARAE AR B R, W R4 N R 40 il
27, Al FIRA e as BUE Th 28 B e & T 1Y EEOR A s (AR A, TR I A be R A
DIFRME B AL WA, — BRSO IEE b, PRRNR & T &
LRGSR

Disabled
£

Enabled
ETTT A

MM: Fuel Flow Metering Ignition Delay

PR OB & T e K SE I

Fuel flow metering begins after the time delay set in this option has elapsed.
WRRRA B T B R AR T 1 B IR I TR B3R J5 T 46

Disabled
25
Seconds
i

Unused

RAEH

Unused

RAEH

MM: Fuel 1 Calorific Value

I PR 1 $E

This is the gross calorific value / higher heating value (HHV) including the
latent heat of vaporisation of water. To set either metric or imperial units, see
option 65. If the units are changed, then this option must be changed
accordingly.

KRS PEEPE (HAV) , SR KRAE . BB A s e fi) 547,
TS IR 65, U1 SR BT S o, A X AN TH A Z5URH S 4 B

100 = 1.00MJ/m3 or 100 Btu/ft3
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62

63

64

65

66

Default

ZRIME

2068

Range
¥ ]

100 - 65000

1-100

Description
Ui

MM: Fuel 2 Calorific Value

MM: JREL 2 T fE

This is the gross calorific value / higher heating value (HHV) including the
latent heat of vaporisation of water. To set either metric or imperial units, see
option 65. If the units are changed, then this option must be changed
accordingly.

KRB mFAE (HHV) |, GFFR KRR R BERE A | B g i) B,

T2 WAL 65. WA FRITTH N, A A IR ZUAH S 1 B 2

100 — 1.00 MJ/kg or 100 BTU/Ib

Unused

AR

Unused

R

MM: Display Units
MM: IR #A7
Metric Units
AL
Imperial Units

S ] B A7

MM: Firing Rate Limit

MM: JREEA IRAE

This is the maximum firing rate that can be obtained by the system, imposed
in auto and hand modes. Firing rate limit is should not be used with DTI load
index control or sequencing. The firing rate limit also applies to external
modulation.

XRRGE ST AN RSB B AR E . MBERRERAN S
DTI F R HEz hl sl o PR 2 IRAE S T B i 1 o

Disabled

A1

%

FOVF ) ¢ MR e 2 1 0 bk
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67

68

69

70

71

72

73

74

75

76

77

78

79

80

Default

ZRINME

100

Range
e[

10-100

Description

Vi

MM: Channel 1 Purge Position
. EE 1 A B

Channel 1 to purge position

1A 1 B AL

Channel 1 to remain closed for purge
I 1 PRI R A

MM: Channel 2 Purge Position
. EiE 2 A B

Channel 2 to purge position

HIE 2 BN

Channel 2 to remain closed for purge
HIE 2 PRAFK A

MM: Channel 3 Purge Position
. E@iE 3 A B

Channel 3 to purge position

HIE 3 BN

Channel 3 to remain closed for purge
I 3 PRIFK A

Unused
FA%H
Unused

AR

Unused

AR

Unused

AR

Unused

AR

MM: Purge Motor Travel Speed
PR WA B fa] ik FEUATL A s

If the speed of the motor is too fast, then decrease the value.

UR S IA AL PR, U PR AR A
0.1-10.0

Unused

AR

Unused

AR

Unused

RAEH

Unused

ARAEH

MM: Outside Temperature Compensation

FeiblBib BRI

Outside temperature compensation disabled

A MR A

Outside temperature compensation enabled

FANREAMETT A
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81

82

83

84

Default
ERIAE

90

30

80

80

50 -999

0-145

50 - 999

0-145

Description

B

MM: Setpoint at Minimum Outside Temperature

PR 7R RAR S AR (A

This setpoint is limited by the load detector set in option 1.

W BB 32 T 1 H () 7 e DN 45 1 B P PR A

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

MM: Minimum Outside Temperature
. BRIk S AN

Value 30 = -10°C or -10°F (see option 65)
${4 30=-10C 2 -10F (JLi%Ti 65)

MM: Setpoint at Maximum Outside Temperature

PRI . 7E R e = A iR R I 1 1 e {E

This setpoint is limited by the load detector set in option 1.

e A 32 T 1 o (4 7 e D0 4 1 2L P PR A

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)

TR AR C,F, PSI 820.1 287 0.01 B (AR TR I 1 A (1 57 350
Ax ML 65 H R A il 5] L)

MM: Maximum Outside Temperature
AR fE AR

Value 80 = 40°C or 40°F (see option 65)
#1880 = 40°C 5 40°F (JLiEI 65)
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85

86

87

88

Default

ZRINME

Range
e[

1-100

Description

Vi

MM: Night Setback Offset

PR A A A%

This offset value is subtracted from the required setpoint. An input is required
on terminal 80, see option/parameter 154.

KR TR EER MR, %in 80 {FEMESHIA, = WIED/Z4 154.
Disabled

ZEH]

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on load
detector set in option 1 and metric/imperial units set in option 65)
TR C,F, PSI 820.1 87 0.01 B2 (ARTIEI0 1 A (1) 57 486 )
FRAIEIT 65 H 1 2 il /5 ] BT

MM: Channel 1 Servo Control Method
P G IE 1 fA AR AL I I T v
Autoflame servomotor, 0.1 degree control
Autoflame il ik FEAL, 0.1 £ FE4% il
Autoflame servomotor, 0.5 degree control
Autoflame fal it LML, 0.5 f BE4=
Industrial servomotor, 0.1 degree control
TolAAI AR FBL, 0.1 fA B2

Industrial servomotor, 0.5 degree control
TR FHL, 0.5 fA BE

MM: Channel 2 Servo Control Method
P @ IE 2 fa) Al H L i D7 s
Autoflame servomotor, 0.1 degree control
Autoflame fal it FEHL, 0.1 ff B 4% il
Autoflame servomotor, 0.5 degree control
Autoflame fAlflR AL, 0.5 # FZ 4%l
Industrial servomotor, 0.1 degree control
ol AaI R AL, 0.1 ff BE4%

Industrial servomotor, 0.5 degree control
Lol AaI R AL, 0.5 fiy BE4%

MM: Channel 3 Servo Control Method
AR EAE 3 fal R AL T v
Autoflame servomotor, 0.1 degree control
Autoflame fil il FIAL, 0.1 ffi £ 2]
Autoflame servomotor, 0.5 degree control
Autoflame fil il F14L, 0.5 ffj & 2]
Industrial servomotor, 0.1 degree control
ol AaI R AL, 0.1 ffg BE4%

Industrial servomotor, 0.5 degree control
Tl AR HAHL, 0.5 F FE 4z
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Option Default Range Description

I BRIME vt Bi

89 0 MM: VSD Output When Commissioning Closed Position

g iR P A B I Y VSD fanth

For setting 0, the VSD output is OmA, 4mA or 0OV. For setting 1, the VSD
output is 20mA or 10V.

T RE 0 ARMA M A OmA. 4mA Bk OV. X FitE 1, AMMasi N
20mA B 10V,

0 When commissioning closed, VSD output is high
LSO, ARARER
1 When commissioning closed, VSD output is low

RO, ARSI M

90 - MM: VSD Operation Channel 4
B, JEIE 4 AR AE
0 Disabled

2H

1 Enabled

BT J

91 0 MM: Output from MM to VSD Channel 4
. M\ PEHIR B SEREIE 4 BME S
0 Output range 4 to 20mA

158 5% tHiE El 4-20mA

1 Output range 0 to 20mA

15 5% tHiE El 0-20mA

2 Output range 0 to 10V

& 55y 0-10v

92 0 MM: Output Units Displayed, VSD Channel 4
P, AR A TE 4 6 H W oR A

0 Selected output signal

FrikFEn i s 5

1 Hertz

i 2%

93 25 MM: Output Low Speed from MM to VSD Channel 4
PR RIS S AR A 4 B 5
1-200 Hertz

i 2%

94 50 MM: Output High Speed from MM to VSD Channel 4
P AR IR AR B B AR A I 4 1) e S
1-200 Hertz

2%

95 0 MM: Input Signal to MM from VSD Channel 4
B MARSEIEIE 4 B HIBER A
0 Input range 4 to 20mA

fF5HIATEH 4-20mA

1 Input range 0 to 20mA

fZ 55 ATEHE 0-20mA

2 Input range 0 to 10V

&5 NJEH 0-10V
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96

97

98

99

100

101

102

Default

ZRINME

50

0-200

0-200

Description
Wi B
MM: Input Units Displayed, VSD Channel 4

il ARSNAREIE 4 T RN
Selected input signal

ik HEm i biE 5
Hertz
%%

MM: Input Low Speed to MM from VSD Channel 4

P A AR AR IE 4 FI95 S RN\ (E 5

Hertz

i 2%

MM: Input High Speed to MM from VSD Channel 4

Y WARHERIEE 4 B G ERE) m A 5

Hertz

2%

MM: VSD Feedback Fault Tolerance

PEHIRE: AR S A

This is used to check that the feedback varies from high to low fire. For
example, if high fire feedback is 20mA and this option is set to 4%, the
tolerance that is allowed while firing is £0.8mA. For commissioning, the low
fire feedback must be less than this upper and lower tolerance (1.6mA), so
the feedback at low fire must be commissioned at 18.4mA or lower.

XS IR A S A A A i B K N, AR K 1 sty 20mA,  If Hiz
B E N 4%, LMK RV A ZE 8 £0.8mA. TR, IR K52 2T
INFE KRB B A ZE (L6mA)IE , B I AR Kk S B A0 TR
18.4mA BLH K.

0.5% — 4.0%

MM: Sequencing/DTI or Modbus Operation
PR #E4%/DTI 8¢ Modbus #4E
MM/DTI Sequencing

FEHIBLE/DTI B %

Modbus

Modbus #1F

MM: Modbus Baud Rate

Ftilfit. Modbus R

9600 baud

9600 4

19200 baud

19200 P4

MM: Modbus Parity Setting

PR . Modbus BRI E
No parity

AR E

Odd parity

R LT

Even parity

(R e
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Default Description

NN Wi B

103 1 MM: Modbus Stop Bits Settings
FEHIREL . Modbus 5 1EA7 15 B
1 1 stop bit

15 ikAL

2 2 stop bits

2 1514

104 1 MM: Modbus Device ID
FEHE: Modbus B £ bRiN
1-247 ID range

FRiRE

105 0 MM: Modbus Data Format
L. Modbus HkE s
0 Binary format

Z g

1 ACSII format

ACSII #% 2

106 - Unused

ARAEH

107 - Unused

ARAEH

108 - Unused

ARAEH

109 - Unused

ARAEH

For safety reasons, options 110 — 160 also must be entered in as Parameters. It is the responsibility of the

commissioning engineer to ensure that all settings are set in accordance with the appropriate standards,

local codes and practices. If options 110 — 160 are not identical with the parameters 110 — 160, then the MM

will go straight to Commissioning Mode and an option/ parameter conflict message will appear.

T 2% E, ELAHMAED 110 - 160 1EAS . IR THEIH KR DT i ORI A7 1) 1 B AT A6 45 TR HE
1 H R A . W BRIE T 110 — 160 FIEE 5S40 110 — 160 FIEUEA —3, IOk BBk N R

X IS HE R B2 BoRE bR b
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Option

T

110

111

112

113

Default
ERINE

40

5-240

Description
B9

BC: UV Flame Scanner Type

PRPE R i) 48 Ab K A U 2 SR A

See option/ parameter 120 for the UV threshold and 122 for the flame
sensor operation. For setting 2, the self-check UV scanner opens and
closes a shutter to check that the UV scanner is not given a false flame
signal.

AL RE WU ZHL 120, KIGHLRERIE NEDT 122, X TiRE 2, H
R AN KERT I & 5T TT RIS AR, DR 25 58 Ah K Jgaar il 4% 15 A 4t R AR )
KIGfE .

Standard scanner

PRAEA Il %

Self-check scanner

e I #4

BC: Pilot Type

BRI 5] 5 KT

For interrupted pilot, when lighting off, the pilot valve will close at the point
the main flame proving phase begins. For intermittent pilot, when lighting
off, the pilot valve will remain open during firing.

X ias] 2K, B K, RUKIRAE ORI IERT BOT 8RN S . X1
AERGI K, BRI, K RTESRBE DR T IR

Interrupted pilot

k5] 5K

Intermittent pilot

[ R 5] 5K

No pilot

Tal Tk

Note: Setting 2 (no pilot) cannot be used with single valve pilot (option/
parameter 130) or flame scanner switchover (option/parameter 122).

TR B 2 (L9FK) FFESTHENTFK (LT Z# 1300 ZGKAGH M
Uitk CGETI Z40122) —EfE)].

BC: Pre-Purge Time

BRI A8 s ] HiT R (8]

Purging the burner before burner start-up with air will force any combustion
remnants out of the stack. Purge time should be set according to the boiler
manufacturer’s requirements and local codes and regulations.

TERpe & I S RTWRET, W] DR IRIGE ik B 0 R R rh =1 2 o W I T R AR
PEBA T T LSRN 22 b PRV AR i R o

Seconds

T

BC: Pre-Ignition Time

ey Skt ok ) R VD WA NN L

This is the time period when the ignition transformer is on before the pilot
valves opens.

XS RUK AR R ARAE KUK IRIFT IT 22 B 8 S 1) B .

Seconds

b
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Range

v

Description
B9

Option  Default
wm BME
114 3
115 3
116 3
117 5

BC: First Safety Time

PAPE g . B — 22 4x I [A]

This is the time period when the pilot valve is open, before the flame is
checked. The time range of this option depends on whether its gas or oil.
XAEAERT KR/, s RTINS TA) o 33X A1 498 R I 1) 0 ] B o T 2 R
IR .

Seconds

b

BC: Pilot Prove Time - Pilot Trial for Ignition (PTFI)

PR ER IR 51 KIS UERT [A]- fUKAES (PTED

This is the time period for when the flame is checked after the first safety
time, to prove the pilot flame.

RCIRAE S — 22 A 1] J5 0 K JEREAT R IS R), DAIGHIE 51 5 KM

Seconds

i

BC: Fuel 1 Second Safety Time — Main Trial for Ignition (MTFEI)

PP ORE 1 28 — 22 A A]- fUK IS (MTED

This is the time period when the main valves are open and the pilot valve is
maintained open, before the flame is checked, for firing on gas. See option/
parameters 150 and 151. This does not apply for intermittent pilot, see
option/ parameter 111.

XRAERE KA, FRATIFIF B AR R ORFRT IR (e B, TR L
be. 2 WiEkWi/150 A1 151. EXAMAEH TRESRGI T K, 1ESHIEIZSH
111,

Seconds

b

BC: Main Flame Proving Time

BRIZEZS R E KIS UERY 8]

This is the time period after the second safety phase for interrupted pilot or
after the pilot proving phase for intermittent pilot, where the flame is
checked, before going to normal firing/modulation.

FEBENIE T BRI 2 AR & kG, o] S K58 — 2 e Bre e el
FE ) ER 515k BT B2 e I B ] o

Seconds
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118

119

120

121

Default

NN

10

10

0-100

0-100

3-120

Description

Ui

BC: Post-Purge Time

PRIGEZR A 5 R B[]

If set, a post-purge will occur after a normal burner shutdown. The timer
begins once all channels have gone to their post-purge positions. The flame
is not checked during post-purge. See option/ parameter 135 for NFPA
post-purge.

WREE, FWRASKEEEERES G . — B EEH 2k 5k
ALE, TH ST aaTHIS o JEWRAB AT, A B K JE. NFPA JEI,
THZ L2 4 135

Seconds (for option/ parameter 135 set to 0 or 2)

B GEIUZ% 135 W E N 08 2)

Minutes (for option/ parameter 135 set to 1 or 3)

oy GEDUZ% 135 WE N 18 3)

BC: Control Box Recycle Time

BRIGERE A 3 ) S IE AT ()

This is the time delay between the burner shutting down, and going through
post-purge if optioned, and the burner starting up again.

AR R NG I e W CUnSRAE ) e FRRUR BRI 4% 22 8] B I 7] S
B

Seconds

@

BC: UV Threshold

oy ikt O W AN A R <)

This is the minimum flame signal strength, if the flame strength is lower than
this threshold, a lockout will occur. The UV counts will stabilise at 5 times
this value when increasing, and 3 times this value when decreasing.

XA /N KIGAE T R EOR, a0 R o B AR T e e, KR A BUE . Ak
AT BRI 5 5 A8 TIXAME, bR 3 i fa g TIXAME

UV counts

EVIEc Al

BC: Delay from Start of Pre-Purge Until Air Switch Checked

PP MHTRAT TR 212 ST S 25 (4 SE I

This time delay where the air switch is not checked is included within the
total pre-purge time set in option/ parameter 112.

AN AT A3 AT IR AR I T S 38 60, 35 ZE R T3/ 2 8 112 v i B PR I R s I T8 A
Seconds

w
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Option  Default Range

wI BME ek

Description
B9

122 0

123 3

124 0

1-3600

BC: Flame Sensor Selection

BRI AR . TR 2Rk 1

uv

AN

lonisation

H, B SN

IR

ARJN2

IR and UV

LLANR IR AN

IR and lonisation

AR T E NN IV

lonisation to UV switchover

SN VRINE Y EEATIE

Note: lonisation to UV switchover cannot be used with no pilot (option/
parameter 111) or single valve pilot (option/parameter 130).

VEE: BRI B EI L VI A GE ST 5] F K G 240 111) BCE 1T 5]
FKEH CETZ#130)

BC: Fuel 2 Second Safety Time — Main Trial for Ignition (MTFI)

WP g BROBL 2 8 — 2 4 [A]- fUK RIS (MTFI)

This is the time period when the main valves are open and the pilot valve is
maintained open, before the flame is checked, for firing on oil. See option/
parameters 150 and 151. This does not apply for intermittent pilot, see
option/ parameter 111.

XRAERE KA AT, FRITIFIF B AU R ORFRT IR (e B, TR
Bk, ZWEDUZ% 150 A 151, XAE M 5G] 5 K, 1E SRR
24 111.

Seconds

b

BC: Timeout on Reaching Purge

BRIGEAE Y] Bk R R

If the MM is stuck in Run to Purge or Run to Post Purge because the
servomotors and VSDs are moving to the purge position, then a lockout will
occur after the timeout set in this option has elapsed. This does not apply to
any requirements on purge timing such as any additional proving inputs.

4n SR R g ] e FEUTLAN A 43285 A% 50 380 W43 A B 1T - B0 B LB N8 AT R R
IBATJEWA, IR A8 B i T v B B ) T 45 RS K R AR B . X AN IE TR
FAW () AR EEK, B AR T A4 A RSN

Disabled
£
Seconds
#
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Option  Default Range Description

wI BME v Bi

125 0 BC: Fuel Pressure Sensor Mode — Fuel 1

Ay ek o 1) PO /A S S A e it P Y A

For setting 1, valve proving and pressure limits are checked by an
Autoflame gas sensor or valve proving by a low pressure switch. For setting
2, pressure limits are checked by the gas sensor. See option/parameters
136 and 137 for gas pressure limits. For setting 3, the system will wait for a
mains voltage input on terminal 55 to confirm that the VPS test is
completed. If a voltage is not detected on terminal 55 within 10 minutes, a
lockout will occur. Please see MM Application Possibilities manual for
option/ parameters and wiring guides on VPS and pressure limits setups.
WE 1, W TREGAE /PR E R Autoflame #RS A% JEA% Bl AR T 2% 1R T 1S4
TR E. WE 2, EOREHTVRERSRE. GRUEEDRE, 1§23
BT 24 136 F1 137, WE 3, KRG 1 55 ERYHRIERERA, LA
N VPS MR & 58 o m%flo\%W&#Mﬁ ¥ 55 LHHE, Biak
AEBE. AR VPS ML RAE BB EIE TS AL R, 15Z BRI

B F AT RE Tt
0 Not Checked
Akt
1 Valve Proving, Pressure Limits
W T IR, e TR PRAE
2 Pressure Limits Only
A I R AR
3 External VPS

ShER VPS (AT R IR A i 22 48 )

126 0 BC: Fuel Pressure Sensor Mode — Fuel 2

PAE R Pt . SRBHE ) £ IR e A5 -k 2

For setting 1, valve proving and pressure limits are checked by an
Autoflame gas sensor or valve proving by a low pressure switch. For setting
2, pressure limits are checked by the gas sensor. See option/parameters
136 and 137 for gas pressure limits. For setting 3, the system will wait for a
mains voltage input on terminal 55 to confirm that the VPS test is
completed. If a voltage is not detected on terminal 55 within 10 minutes, a
lockout will occur. Please see MM Application Possibilities manual for
option/ parameters and wiring guides on VPS and pressure limits setups.
WE 1, WITSLKRAUE 7 PR E N Autoflame /S A A% R T 26 1 1A 46
TR S WE 2, EOREHUEERENE. FRUEEDRE, 1§
iET/Z4 136 M1 1370 E 3, RIUKAE 5~ 55 LAY EmA, L
BN VPS MK A& e i AnSRAE 10 708 9 i il 25 7~ 55 LRJHE, #ies
KAEHE . HK VPS FIE I IRME B LR DY S B ELTam, 152 b
PR PR

0 Not Checked

A

1 Valve Proving, Pressure Limits
(ST ot Rk 4 Y

2 Pressure Limits Only

A TR PR A

3 External VPS

AN VPSS (HNER I 1 2 40D
127 - Unused

RAEH
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Range

v

Description
B9

Default Default

HIME  BUAME
128 0
129 0
130 2
131 0

N = O

BC: VPS Sensor Type

B dRiE . VPS (R TR e R40) ALRaR kM

For setting 0, a low pressure switch is used for VPS and is wired to terminal
82 (set option/ parameter 156). For setting 1, the Autoflame gas pressure
sensor is used for VPS. Please refer to the MM Application Possibilities
manual for setup.

WHE 0, VPS (WI'KIsRG) MAMRETT R, IS T 82 (I Eikm/
2% 156) . WH 1K, VPS {#if] Autoflame #RIE SItE/E&eE . 1 2 4%
RPN IR v] BE T AT

Mains input
KEH AN
Pressure sensor

ik

BC: VPS Operation

BB AR VPS (RIKIE RS 1817
VPS operates before start-up

VPS fEMAbE 3% JH B HTIZ AT

VPS operates after shutdown

VPS FEMRRE 35 5% 1 5 18 4T

VPS operates before and after

VPS BRE &8 5 Sl ] Ja s AT

BC: Gas Valve Configuration

5y Sk el 1| O A L |

No vent valve

THERIA

Vent normally closed

HEAUIR TE O M

Vent normally open

HEAUR IEH TS

No vent valve. Single valve pilot

TR . B ]2k

Vent normally closed. Single valve pilot

S H P BRI 5] 5k

Vent normally open. Single valve pilot

HES R H T B 5] 5k

Note: Single valve pilot cannot be used with no pilot (option/parameter 111)
or flame scanner switchover (option/parameter 122).

TERE: HIGTFRAE TG FKIGH. (ZRETIZH111)

BC: Gas Pressure Units
BRIGER . PRSUE ) BT
“WG

mbar

PSI
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Option

T

132

133

134

Default
ERINE

20

25

10 - 300

0 - 13400

Description
B9

BC: Gas Valve Proving Time

PAPEER A . SRR ] 3ok i (]

This is the time period for when both gas valves are closed to detect a
change in air pressure for the ‘VPS air proving’ phase, or change in gas
pressure for ‘VPS gas proving’ phase.

BT A, AN T4 T o0 FPIRES , BARR N “VPS CIRIT TR &R 4t
WD AR BB ARERA, B “VPS BRAIRIE T B BERI R AR AR
s

Seconds

b

BC: Maximum Pressure Change Allowed During VPS

BRI AR VPS SO o Vi (1 85 K s ) eS8

If MM detects a pressure change greater than this value, a lockout will
occur. If both options 136 and 138 are set to 0, then a lockout will occur if
the measured static line pressure during the VPS void to gas phase is below
this absolute value. See option/parameter 131 for gas pressure display
units.

A AR A e der I ) e AR OR T B, W R AR . IRk T 136 A
138 #WEy 0, MAE VPS (IR RS FENR IR A 05k & 18
SR TR, KR AEBUE . A RS BB, 152 RE/Z
¥ 131.

0 mbar — 1340 mbar (value 25 = 2.5 mbar)
0z — 1340 = (ff 25 = 2.5 =[M)

0” WG — 537.777” WG (value 25 = (1.003 "WG)
0" WG - 537.777 " WG({fi 25 = (1.003 " WG)

0 PSI —19.435 PSI (value 25 = 0.036 PSI)

0 PSI - 19.435 PSI({H 25 = 0.036 PSI)

BC: VPS Valve Opening Time

PRSP VPS IR1IIT o i A

This is the time period for when the phases when a gas valve is opened —
‘VPS Venting’ for the void to vent to atmosphere and ‘VPS Void to Gas’ for

the void to fill with gas.

X B IS T) 2 RS 1T T R I R B Be—— “VPS R IR =R
“VPS 78" IR e

Seconds

b
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Option

T

135

136

137

Default
ERINE

25

25

Range

v

0 - 13400

0 —13400

Description
B9

BC: Purge Time Units / NFPA Post-Purge

BREE Be hil: WAIN [B] AT /NFPA (E B h 2 ) Ja W

See option/ parameter 118 for the purge timing. For setting 2,
option/parameter 118 must be set to 15 seconds or higher. During the
NFPA post-purge, all the servomotors will remain in the position they were
in before normal shutdown or lockout. The NFPA post-purge will occur
under any normal shutdown or lockout at any point in firing.

A RMAANE], 1S RIEDUS % 118, WE 2, ET/SH 118 LA E N 15
el . /£ NFPA CEZHEBI <) JEWAlIiE,  Bra e ik s LR R e e
IEH R EUUE 2 BT AL E o AE f G R v B AR AT 1E 8 O P el B IR T,
#ox KA NFPA J5 A .

Purge time in seconds

WA A (R

Purge time in minutes

WA TE] (o34

NFPA post purge in seconds

NFPA JEWHH (F8)

NFPA post purge in minutes

NFPA G (4r8H)

BC: Gas Running Pressure Lower Limit Offset

BB g R RISAT I ) T IR WA &

This is an offset lower limit from the commissioned gas pressure, see
option/parameter 131 for the gas pressure display units. These limits are
also tested during main flame proving. See option/ parameter 125 and 126
to enable the pressure limits. If both options 136 and 138 are set to 0, then
a lockout will occur if the measured static line pressure during the VPS void
to gas phase is below the absolute value in option 133.

Xje IR R0 R m R &, 5 S IR UE ) R BT R I 2 4
131, XEGPRAE WA F @RI R 3T T ER AR IRE, 1§35
T/ 24 125 F1 126, 4 iRikT 136 F1 138 # & A 0, 1fifE VPS (IR IH:
ARG TR RIS B S B R TR T 133 HRILERHE, Kk
AEBE .

0 mbar — 1340 mbar (value 25 = 2.5 mbar)

0 =M - 1340 ZE(ff 25 = 2.5 =H)

0" WG - 537.777" WG (value 25 = (1.003 "WG)

0" WG - 537.777 " WG({H 25 = (1.003 " WG)

0 PSI —19.435 PSI (value 25 = 0.036 PSI)

0 PSI - 19.435 PSI ({# 25 = 0.036 PSI)

BC: Gas Running Pressure Upper Limit Offset

BRIR s st RGBT R ) E IR % &

This is an offset upper limit from the commissioned gas pressure, see
option/parameter 131 for the gas pressure display units. These limits are
also tested during main flame proving. See option/ parameter 125 and 126
to enable the pressure limits.

e SRR R EIR m R &, 5 SRR ) R BT R I 2 4
131, XUERRAEHAE T AOE RS R P AT . 2R R, §S ik
Ti/Z% 125 A1 126.

0 mbar — 1340 mbar (value 25 = 2.5 mbar)

0 %= - 1340 2 ({H 25 =25 %M)

0" WG - 537.777" WG (value 25 = (1.003 "WG)

0” WG - 537.777” WG ({f 25 = (1.003 ” WG)

0 PSI - 19.435 PSI (1 25 = 0.036 PSI)
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Option

T

138

139
140

141

142

Default
ERINE

25

60

Range
.

1-50000

0-300

4-240

Description
B9

BC: Gas Static Line Pressure Lower Limit Offset

Ay vk 0 1) O N 5 =0 = WA DA M N o8 1, 0

For setting 0, if the measured static line pressure during the VPS void to gas
phase is below the gas pressure offset lower limit set in option/parameter
136, a lockout will occur. If both options 136 and 138 are set to 0, then a
lockout will occur if the measured static line pressure during the VPS void to
gas phase is below the absolute value in option 133. For settings other than
0, this measured static line pressure is checked against the value set in this
option.

VOB 0, TSR ARSI 2R G IR TRy N840 T 0 15 ) e 28 8708 S I T e i/
28 136 TIAVUE A E NI, KA AEBUE . ARG 136 A1 138 #f i E
0, T7E VPS (IR R G0) TE N BRI )45 0 igh A 48 T e 941K T e T
133 R dantE, HRAEBUE. X T 0 MR E, KRFEEnih i E
PG A A5 ) i S A T R

Option/parameter 136 offset lower limit used
T2 136 fhi#% & PRATH

0.1 mbar — 5000 mbar (value 25 = 2.5 mbar)

0.040” WG — 2006.630” WG (value 25 = 1.003” WG)
0.001 PSI —72.519 PSI (value 25 = 0.036 PSI)
0.001 PSI —72.519 PSI

Unused / £

Unused / A1

BC: Air Proving Pressure Threshold for Purge

oy ki1 PR = B wn W A SO | o L

This is the minimum air pressure that must be detected by the MM during
purge, when using an Autoflame air pressure sensor. If this is set to 0, then
MM will look for the minimum air pressure set in option/ parameter 149. See
option/ parameter 146 for air pressure display units. If post-purge is
enabled in option/parameter 118 then the purge air threshold cannot be set
higher than the running threshold in option 149. If both the proving pressure
thresholds for purge and normal running are both enabled, during the
‘driving to ignition’ and ‘driving to post purge’ phases the lower of these two
thresholds are used.

i Autoflame 75K AR AR I, 3R S WA e R v s AR e 0 gy ) )
/NS SETT . WEREANEES 0, AP IEEIZ4 149 T
N FRENRE . B UL ERBITTS WIETZH 146, WIRIEEIZ
#1218 s AW, WS SIRE A REBCE S T 149 RIS AT RAH .
BRI AT R IE #3847 MR HE R D #0 5 . A2 “Bah Rk M “Bah 25k
137 B Bt FH I 5 A 18 B —

0 mbar — 30.0 mbar (0” WG — 12.040” WG)
0 Z L —30.0 [ (0° WG — 12.040” WG)

BC: UV Shutter Test Interval

Y 5k el O AN S = L RN M el e

This is the time interval between shutter tests on the self-check UV scanner.
See options/ parameter 110 and 122.

IXRTE BRL A KA A RS iRl el B . 2 WOk T/ 240 110
122,

Seconds
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Range

v

Description
B9

Option  Default
I BIMAE
143 0
144 4
145 -
146 0

= O

BC: No Pre-Purge

oy Siekii e ) PO e | LG

For setting 1, there will only be no pre-purge if the burner has recycled after

crossing the internal stat, and has gone through VPS checks successfully. If

the burner has a lockout, or is restarting after a lockout has been cleared,

the MM will force a pre-purge. Fuel must be set to gas.

WHE 1, R4k ds 20 WERIR A2 EAE I 5 05 ) IR D@ VPS
CRITIRIR R G KA Sk st . i RIRRSRYUE, S8l

HH, RSP SR TR . R AT E IR

Pre-purge operates
RV ERAE

No pre-purge
TR

BC: Maximum Allowed UV Self-Check Errors

AP g VRO AR B A AR B

The MM will test the flame detection of self-check UV scanner at a time
interval, set in option/ parameter 142, and will generate a lockout if it has
more errors than set in this option. See options/ parameters 110 and 122.

2 ) A R 2 A — BN T 1) B A 000 3 e 58 A R e Y 25 B RN, BB N
EIUSH 142, WRERKTZENRE, BoERSE. 2 LTS5
110 A1 122,

Errors
it
Unused

AR

BC: Air Pressure Sensor Units
PRIGE 2R . 2SR SR IR BT
“WG

mbar
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Option

T

147

148

149

150

Default
ERINE

10

Range
.

0-300

7—-1200

Description
B9

BC: Air Pressure Error Window

5ok il G s WA WA k0 il

This air pressure error window is only active during modulation; the burner
will lockout if the air pressure is outside of this window.

A R S AR RS 5 N A % an R AR IR AN & H A,
BRI Ak 2 BE
0 mbar — 30.0 mbar (0” WG —12.040” WG)

BC: Air Pressure Sensor Type

BRIEER Y. AR AR IR AR R

For setting 0, and external air pressure switch must be wired to terminal 54.
If a reset of voltage is not detected within 2 minutes on terminal 54 during
the ‘Wait for Air Switch’ phase before running to purge, a lockout will occur.
For setting 1, the air pressure sensor will look for zero air pressure in the
‘Zero Air Sensor’ phase before running to purge. Setting 2 includes the
checks made for settings 0 and 1, and must both read low before the ‘Wait
for Air Switch’ can be passed.

WHE 0, AN AR SIITRLAERL SB35 1 54, WG 54 fEI84T I |
SRR AITRT BB B A R B R R A, Bk AEBUE. &
B 1, FAREIMERSR AT IR BT AR RS RS REER
E77. WE 2 BFERE 0 M 1T E, FHBIHEEE “SE ST
K7 ZHIER A

Air switch on T54

2 54 E) A SIFR

Autoflame air pressure sensor

Autoflame 7= H i % 84

Autoflame air pressure sensor and air switch on T54
Autoflame 7= i )& 18 fll 2y 54 B2 S T %

BC: Air Proving Pressure Threshold

Yy Sivki1: ki 1] UG oA W /A L 1| A LB

This is the minimum air pressure that must be detected by the MM during
normal firing and during purge when option/ parameter 141 is set to 0, when
using an Autoflame air pressure sensor. See option/ parameter 146 for air
pressure display units. If post-purge is enabled in option/parameter 118
then the purge air threshold cannot be set higher than the running threshold
in option 149. If both the proving pressure thresholds for purge and normal
running are both enabled, during the ‘driving to ignition’ and ‘driving to post
purge’ phases the lower of these two thresholds are used.

LA Autoflam 25U ARG, iR TUSH 141 WEY 0 I, I
A TR R R AR A R rhl Zss ) 31 de /N2 SR T AR BoR oS
DRI S 146, WERAEIETUSE 118 s HEWH, A=< REA
REVCE & T 149 HHYIEAT A . an R ARHE s ) A A0 1E 3 s AT #A
M, 18 “BshZE g7 M “Bah 2 fFmEE” B Bl XA A 8K —
e

0.7 mbar — 120.0 mbar (0.281” WG — 48.176 “WG)

Value 10 = 0.401 “WG (1.0 mbar)

BC: Fuel 1 Type

BREege I RRL 1 KA
Gas S

Oil #Aid
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Range

v

Description
B9

Option  Default
wm BME
151 1
152 -
153 -
154 0

BC: Fuel 2 Type
PRIEgR I AR 2 KA
Gas

B

Qil

i

Unused

ARAEH

Unused

AfEH

BC: Terminal T80 Function

BRI AR Pt v T8O JRE

Setting 1 allows an additional safety check on the valves and damper to
ensure that they are in the correct position for start/low fire. See Valves and
Servomotors manual for information on setup and wiring. For setting 2,
when an input is detected on terminal 80 the setpoint is reduced according
to the night setback offset set in option 85. For setting 3, when an input is
detected on terminal 80 the MM will fire to meet the reduced setpoint set via
the MM status screen. For setting 4, terminal 80 is used as a delay to purge
input to indicate that the system is ready to move to the purge phase,
otherwise the system will be stuck in ‘delay to purge’ indefinitely, unless a
timer is enabled in option/parameter 157.

WE 1 RV R TSN Z i s, SRR el T IEmme R
KA E . ARZEABEARER, HS 0 EIE R TF . %E 2,
2 80 ALIFIHI NS, BOEERARIE LT 85 Hh Bz E R A K A\ Ik
Mo WE 3, HEKE 80 LAGNIRI AR, 3 HBTHOREE I ) BEHOIR A B
AR LR B AP BOE I E . WE 4, & 80 I THEIEMATMA, LR
RARGMER BNV B B R GUR TC PRI B “IEIR WS i, BR
JETEIR US4 157 8 VIS 25

Not used

ARAL

Start position interlock
(Y IDA= R

Night setback input
GAENGH R TIPN
Reduced setpoint input
PEARBEE [E S
Delay to purge input
VSEL PN TSI
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Range

¥

Description
B9

Option  Default
wm BIME
155 0
156 0

BC: Terminal T81 Function

BRIE AR Pl it T81 ThEE

For setting 1, terminal 81 acts as an input for a mechanical end stop. It must
be made for the whole of the timed purge and post purge phases otherwise
a lockout is generated. This input must also be not made while not at
purge. For setting 2, an input on terminal 81 will put the MM into low flame
hold. For setting 3, terminal 81 acts as a purge pressure switch input. It
must be made continuously for the full purge time before proceeding from
purge. If it drops out during purge the purge timer restarts. It must also be
not made before the blower motor starts to confirm the input is working
correctly. If this input comes on during the relay tests a lockout is
generated. Option 158 adds an optional timer to this phase.

WHE 1, 2 81 ME NN T AN . & D ZIAE BEAN 52 I R A R
M BOORFFA R BN RAEBE. EIERAR, ZZimARaHmAN. BE
2, 2 81 M NWG(FIEHIBH ARG K IE. WE 3, % 81 fE AWML ITT
KHIN, WHTFUR 20T, DZAE AW I (8] YR SRk AT R, SR AE R
WHEGR H, R 89K R R 3h . E XWLE LS shaT, WAREA F A
1B, W FAZENAE 48 B B ST I, K R A BE . &I 158 5 kR
B — Nk v 28 o

Not used

ARAEH

Purge interlock

WA ER

Low flame hold input

B NARFRR KNG
Purge pressure proving
WA s 158 IE

BC: Terminal T82 Function

BRIGEAE Y. Zu T82 TR

For setting 0, input on terminal 82 will stop the MM warming in sequencing
where there are no non-return valves, see option 40. When no input is
detected, the MM will go into warming. For setting 1, a low pressure switch
is wired to terminal 82 for valve proving; see options 125, 126 and 128.
Please refer to the MM Application Possibilities manual.

WHE 0, fERAILREIREEN T, Kin 82 L% N K5 1E 15 i B b 4% B
SKIBRN S, TS RIED 40, MEA RN RGN, FH B I B A
Ko WEH 1, KEIFedERR & 82 LLGIFI]; & Wik 125, 126 A
128, &S B H S FH AT R TF A .

Warming stat
IR A4 1] s
Valve proving mains input

WIS, KEAE SR
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Option

T

157

158

159

160

Default
ERINE

1-3600

1-15000

10

15

20

Description
B9

BC: Delay to Purge (T80) Timeout

BRpediiEitl. Wy (i 80) HEIR R

If option/parameter 154 is set to 4, an input on terminal 80 is required to
indicate the system is ready to move toward the purge phase. If the MM
does not see this input for 1 second within this time set, then a lockout will
occur. Setting 0 will disable this timeout, so the MM would sit indefinitely in
delay to purge.

IARARFILETUZH 154 WEN 4, HEZ 80 LRI, DRR ARG HERE
AW B RS RIS I E A 1 DARAEE RN, Bak
PERIUE . BB O KA ULERIN, PR A R TG BR M S i

Disabled
25
Seconds
g

BC: Purge Pressure Proving (T81) Timeout

BApE g . WA IS 90 (T81 ) A

If option/parameter 155 is set to 3, then the system will lockout if this purge
interlock timer has elapsed. Setting O will disable this timeout, so the MM
will be in the purge phase indefinitely.

WARIEWZEL 155 WE N 3, BAWRZAMEB T SO 2, R4
LSBT . WE KA, PR i B HORE T BRI AL T B BL -

Disabled
A1
Seconds
b
Unused

AR

BC: Clear Commissioning Data

oA i1 O =1 2 S %Y e

Clear all commissioning data, options and parameters
THERPTA A, T 2

Reset all options to default values

HE PRI EOAME

Reset all parameters to default values
HEPTHSHIBONE

Reset all safety options and parameters to default values

HE T %A AN ZH B BME
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2.2 Parameters /¥

Please refer to section 2.1 Options for instructions on accessing and changing parameters.
THEN ST 2.1 “LRI” R TN S S B U .

Commission Mode
Options Parameters

# Description Value
1 DTl: Sequence Scan Time Set When Unit Goes Offline 3 minutes (00:03:00)
3 DTI: Number of Boilers Initially On 1
EGA: Delay Before EGA Commission Can Be Stored 45 seconds
5  DTI: Modulation Timeout 10 minutes (00:10:00)
8  EGA: Trim Delay After Drain 30 seconds
10 EGA: EGA Version Mk8
12 EGA: CO Used For Trim On Oil Disabled
13 EGA: Commission Fuel-Rich Trim 5.0%
14 EGA: Negative Trim Reset Angle 5.0°
All MM PID EGA DTI BC u ﬂ

Figure 2.2.i Parameters / /4/2.2.i 224

Figure 2.2.i shows the Parameters screen. Like with the Options, the Parameters can be easily viewed by
feature by pressing the tabs MM, PID, EGA, DTl and BC.

Figure 2.2.i &S5 . FIETUAH —FE, % FFR% MM, PID, EGA, DTI #1 BC A DLy st B 43 41 )5 1 2
A .

A full list of parameters is detailed on the next pages. Options/ parameters 110 — 160 are the burner control
settings and are safety critical; these must be entered the same for both the option and parameter value.

WRTBOFEGFI Y T S HHIR . GIZ% 110 - 160 £ Mkeat=hl B E, M2z alimm ks, Xk
WIS B AHERUE EORFFR A
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Para-
meter  Default Range Description

24 BME  EH eH

1 3 DTI: Sequence Scan Time Set When Units Goes Offline

Bomfeimes 0. % B4R 5 W B i [A]

If a sequenced MM drops out of the sequence loop, there is a time delay
before the next scan time.

R — G RSB YOR HBEIE A, R AT R &F — A E
iR,

0-20 Minutes

I3

2 - Unused

A%

3 10 DTI: Number of Boilers Initially On

R . YRR S s s

This sets the number of boilers which when powered on after a shutdown,
are in the On state in the sequence loop. This set should be set to the
highest MM ID number (see parameter 57) if the application requires all
the MMs to be On in the sequence loop when powered back on.

KB HRAE BRI K G B L BeE, AR IEA A TR
R o 0 SRR R P SRE 3 368 H IR R0 A o 0 BT A S R AL T
TRRARES MG BN ¥ B O B s R BB ID 5 GIES WS M 5T) .

1-10 Boilers/MMs
B AR

4 45 EGA: Delay Before EGA Commission Can be Stored

JHIMX . EGA TR AT DAAE fiff 2 BT ) AE 1)

During commission and single point change, there is a delay before the
EGA values are stored. This value should be set in proportion to how long
it takes for the gases to reach the EGA.

TERA R S K, 7% EGA BUERTK A — /N ER . XAMERZ 5A
F1k EGA BT i 515 [ A AR o

10-120 Seconds
(g

5 4 DTI: Modulation Timeout

B AL 1. T RS

If a sequenced MM does not start modulating after being asked to by the
lead MM, it is ignored in the sequencing loop. Upon the next scan time, if
the MM modulates as required, it will be included in the sequencing loop.

W — AN B B AR A RO R G A AR, IS A B TERE
B P NG . 72T — kRN, W R AR BOR AT Y, B
e B R R A

1-50 Minutes

Gani

6 - Unused

AAF
7 - Unused

ARAEH]
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Description

i

8 30 EGA: Trim Delay After Drain

T A HEZK 5 S A I

This is the delay after draining the sample, before the trim cycle start.
Within this delay, the trim correction on the air damper or VSD is
maintained while the EGA drains and the cells are purged with air.

FESE A BOKHERUS , EGA ZEEEfs—Buif(a], SR HE NG R fE3ERS
WL, 2 EGA HEGA BEK S MRS (HA USRI, A2 TR
AR L BRI TR A R AN AR

5-240 Seconds
G

9 - Unused
AAd

10 2 EGA: EGA Version
fHoMY: EGA JiRA

0 MK7 Protocol

MK7 i

1 Mk8 Protocol (Legacy)
Mk8 #hil (f£40)

2 Mk8 Protocol (RS485)
Mk8 #1X (RS485)

11 - Unused
AAd

12 0 EGA: CO Used for Trim on Oil

T A BRI ] CO

If the fuel has been set as oil (see options/ parameters 150 to 153), then
the trim function can include CO to calculate the required trim correction.
NSRRI B E i (Z WIS 4 150 #] 153) , B4R E RN A
6 CO 5.

0 Disabled
i
1 Enabled
Ja H

13 50 EGA: Commission Fuel-Rich Trim
MR R A
The % of air damper movement when commissioning fuel-rich trim.

24U i TR I KU TR A R A L

20-75 2.0% - 7.5%
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14

15

16

17

18

Default

ZRIME
50

12

100

Range
¥ ]

0-900

2-100

20 -100

Description
Ui B

EGA: Trim Reset Angular Rate

TR i A

This is the change time in the fuel valve angle per minute that will reset
the trim correction.

TR PAT L B A I I 0 B R 1 £ ) AR AL IS ]

0.0 — 90.0 degrees per minute
0.0 — 90.0 1 FE/5r %

MM: Golden Start Time

. e R B [A]

This is the time period for how long the servomotors and VSDs are held at
the golden start position from the point of main flame, see option 29.

X ] AR FETLRT AR A48 7 28 43 3 A BN 3 KIE AL B R FF I (2 ik
Tji29) .

Seconds
(g

EGA: Time Between Air Calibrations

TR 25 R [ B P[]

This is the time period between air calibrations if the burner does not go
off.

X RAEMRIGEAEAE ILI, 23R TR [) 114 [ B I T

0.5 hours — 25.0 hours
0.5 /NEF-25.0 7NEsF

EGA: Number of Trims Before Limits Errors Generated

HHAMAX BB A R A Il TR

When the combustion limits have been exceeded, the MM will make trim
corrections on the air damper. If the number of these trims reaches the
value set in this parameter an error will be generated. See options 19, 20,
21, 22, 23, 25, 26, 27 and parameters 94, 96 97 for limits.

LR ORI, P A RO 7 A SR TR AR AR RO A IE . B R aX
WA B RIE 2 ZSHORENE, WakAEmR. WRIRMES gD 19,
20, 21, 22, 23, 25, 26, 27 f1Z%( 94, 96, 97.

Disabled

2H

Number of trims
(RN

EGA: Maximum Trim During Run

AR IEAT I fe KA

This is the maximum trim % of air damper movement during firing.
Gy S SauR e L WANEEY TE AP N N 7 LT E =

2.0% - 10.0%
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19

20

21

22

23

24

25

26

27

Default

BRIME
50

120

20-75

20 - 300

Description
Ui B

EGA: Commission Air-Rich Trim

JR A R AR

This is the % air damper movement when commissioning the air rich trim.
AR B EUROR I ST TS T IR B 2 B

2.0% - 7.5%

Unused

AR

Unused

ARAEH

Unused

AAEH]

EGA: Add Air When CO Present

MO : 4 CO H BT i<

This sets whether the trim function adds when CO is present. If the Oz and
CO2 appear air rich but CO appears fuel rich, then the air damper will
open further to remove CO.

BB COMFAERS, WINBiHTheE. Wk 02 M CO2 EKIL i E A CO £
I & BRRE, B 7 AR B 1 — 2P AT P B2 Bk CO.

Disabled

2H

Enabled

Ja H

EGA: (Mk7 Only) Air Calibration Time

JHAM: (HBRT MK7)2S S Ak [A]

For the Mk8 EGA, this is set as default 6 minutes.
XI T Mk8 EGA, & EBIMHE 6 74

Seconds

AAd

EGA: Trim Samples per Cycle

JHIMA . A SO R A 2

A cycle is the period between when does the EGA carries out a drain to
get rid of excess moisture in the exhaust gas sample. This parameter sets
the number of trim corrections in between drains.

TR 4R EGA HRBUIR AR i b 2 K - i () [ e . b2 80s B AEHE
K Z 18] R RS IR

Unused

RAEH]
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28

29

30

31

32

Default

ZRIME

1000

10

Range

vt

0-9990

800 — 1200

0-9990

Description
Ui B

MM: Internal High Limit Setpoint

R N LR BOE

The MM will shut down the burner or inhibit it from starting if the load
(pressure or temperature) reaches this value regardless of any other
setpoint in use. This setpoint will also operate in Commission Mode.

If this setpoint is reached during Single Point Change, the MM will exist
Single Point Change and offer to save any current changes.

A R AR (S ) BRI B BAE, PRI R S PR RS s BB AR FL R 3, 1
ANEAE S R AR T A v e (B . B8 (R AR T IR R ig 4T .

N RAE B AR A T R) s B e e A, P2 AR ROR IR H PR R S O R SR IR A
FEAT AT ARAL B D BE

Depending on Option 1 setting
BT I 1 ) e

MM: Load Sensor Adjustment
PR . g A% K A 1 4
Adjust the load sensor (voltage) reading, as a percentage of the reading.

A G AR AR (BB )R, VRN F o b

Value 1000 = 100.0% of actual reading
{E 1000 =5£FriE 41 100.0%

MM: Load Sensor Filter Time
PR, 7 B B I R[]
Seconds

4

EGA: (Mk7 Only) Efficiency Calculation Method

A (UFEH MK7) 855 5 %

For the Mk8 EGA, efficiency calculation method is set on the EGA.
£ Mk8 EGA L & fe &t 571

English

ez

European

&2V

MM: User Setpoint Minimum Value

iR P O E /M

User Setpoint Limits, this limits the minimum value in setpoint in the status
screen.

FUCEAEIRAE,  IXPRE 1R B st g B A B /ML

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on
load detector set in option 1 and metric/imperial units set in option 65)

FHFAREAL 281 'C,F, PSI 27 0.1 B8k 0.01 B (e T3EI0 1 A (1) ks
W 2SFNIE I 65 Hp P A il -9 i) B A7)
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;aertae_r Default Range Description
P BRNE BEAcE| Ui B
33 0 MM: User Setpoint Maximum Value
e P ROE R ORE
0 - 9990 User Setpoint Limits, this limits the maximum value in setpoint in the

status screen.
AP BOEE IR, X PR RSB O 1 K .

OC, OF, PSI or 0.1 bar or 0.01 bar for low pressure sensor (depends on
load detector set in option 1 and metric/imperial units set in option 65)
TR EAE S C, F, PSI 8¢ 0.1 (487 0.01 EL (HUuk T3R50 1 i) fu ks
LS FLEI 65 H 1 2 il e i) 57

34 MM: Vendor Details Line 1
s, N EAE S 11T
Enter Vendor Name
AL 44

35 MM: Vendor Details Line 2
i, VR TEAIEE S 2 17
Enter Address Details (Street)
BAMIE R (D

36 MM: Vendor Details Line 3

FEHg: UV EAEEE 31T
Enter Address Details (Town /City /Zip)
FIANHHEE B GBI IR S D

37 MM: Vendor Details Line 4

i, LN TEAEEE 41T

Enter Contact Details (Phone /Email Address)
NIRRT CRAE/HRAED
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Para-

Default Description

Meter  we i\ (& X

ZH
38 G MM: Commissioning Password Code 1

g, D4 1

0-255 Code 1

a4 1

39 G MM: Commissioning Password Code 2
. D4 2
0-255 Code 2

042
40 - Unused /41§
41 - Unused /A f#
42 - Unused /A&1#
43 - Unused /1%
44 - Unused /A1#
45 - Unused /A&1#
46 - Unused /1%
47 0 DTI: Standby or Phantom Setpoint Type
e O . L sUm s & 5 e (E 2R A
0 Use Fixed Standby Setpoint
A FH [ 5 AR WL S 1E
1 Use Phantom Setpoint Offset

il P B A A%

48 80 PID: Integral Band

LI o LU

This is the percentage of the proportional band over which the integral
control is active.

KSHUE R CBITT I J3 EE, EIRRAN XA U S ER .

0-100 0% - 100%

49 - Unused
RAEH
50 - Unused
RAEH
51 - Unused
RAEH
52 0 MM: External Load Detector — Number of Decimal Places

i B2 TR e 1= & o Eer A N VA
This affects parameter the external load detector maximum and minimum
values set in parameters 53 and 55. See options 1 and 65.

TN 2 BN ER B B AG I 2 E 280 53 Fl 55 A i B )i A AE Fl g /IME
Z Wik 1 F1 65,

0 0 decimal place
0 /NELfiz

1 1 decimal place
AN EIVA

2 2 decimal places
2 /NEUL
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53

54

55

56

57

58

59
60

Default

ERIME
20

20

10

60

0-9990

0-100

0-9990

0-100

Description
Ui B

MM: External Load Detector — Maximum Value
FEHIEE: SRS - ROME

The scale will depend on how parameter 52 is set. See options 1 and 65.
EEIR T 2% 52 KB E J7 3. 162 WakIT 1 A1 65,
Bar (PSI) or °C (°F)

20 = 20 Bar (PSI) or ©°C (°F) if parameter 52 is set to 0
WRSH 52 #hikE N 0, N 20 =20 Bar (PSI)EC (F)
20 = 2.0 Bar (PSI) or °C (°F) if parameter 52 is set to 1
RS % 52 Y E oV 1, W 20 = 2.0 Bar (PSI)EL C (F)
20 = 0.2 Bar (PSI) or °C (°F) if parameter 52 is set to 2
WS4 52 W E N 2, W 20 = 0.2 Bar (PSI)&L C (F)

MM: External Load Detector — Maximum Voltage
PR, A1 S 28 — A KR
0.0V -10.0V

MM: External Load Detector — Minimum Value
el . ARG e 28 — B /IME

The scale will depend on how parameter 52 is set. See options 1 and 65.
EE B I kT2 52 (i B 7. T2 WL 1 H1 65.
Bar (PSI) or °C (°F)

20 = 20 Bar (PSI) or °C (°F) if parameter 52 is set to 0
WIRZH 52 # % E N 0, N 20 = 20 Bar (PSI)#k C (F)
20 = 2.0 Bar (PSI) or °C (°F) if parameter 52 is set to 1
WIRZSH 52 # % E N 1, W 20 = 2.0 Bar (PSI)ak T (F)
20 = 0.2 Bar (PSI) or °C (°F) if parameter 52 is set to 2
WIRZSH 52 # &% E N 2, W 20 =0.2 Bar (PSI)ak T (F)

MM: External Load Detector — Minimum Voltage

PR . AR S ke I #s — A

0.0V —10.0v

DTI: Highest MM 1D

Bl 0. PEH SRR R S KM

This sets the highest MM ID number for that sequence or DTI loop.
T2 BOHOHE A% e 11 [l % b g v R RS ER A B TR G B

Sequence ID

B PRIR

EGA: Air Calibration on Startup

T JE B A TR

For the Mk8 EGA, the air calibration schedule is set on the EGA itself.
XFT Mk8 EGA, 3 SURHEIS (1] £ /2 BeE /£ EGA L.

Disabled <4

Enabled /5

Unused /A4 f# A

MM: Logo Display Timer (Standby)

il P bs Bon g i A (RRALD

If a custom logo is stored on the data micro-SD card in the MM, then after
this timer in standby mode, the custom logo will appear on the screen.

IR SR E SCRE bR A7 A AE R B I 2 | b, IS AR XA e 28 ik AL
BEUE,  EE SRRt & A bR b

0
1-3600

Disabled J¢ ]
Seconds
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61

62

63

64

65

66

67

68

Default

BRINE

900

Range
vu ]

1-1800

Description

BeH

MM: Backlight On Time

FEfilREE: ST [A]

If the screen is not pressed and this timer elapses, the backlight will dim.
WER B3 A 4% T IF HXASE R #8115 5T R 2380 .

Disabled

K

Seconds

b

DTI: Hot Water Sequencing

R s

For setting O the boilers, the lag boilers will be off. For setting 1, the lag
boiler will operate as steam sequencing, as set in option 41.

XFTRCE O MR, SR CH . NTWE 1, MR L AR
BT, W 41 FoR .

Two State Hot Water Sequencing (On/Off)

WS RIKHEE OTIR)

Three State Hot Water Sequencing (On/Warming/Off)
=B RIKBEHEOTINRIER)

DTI: Two Port Valve Output Polarity

B f e . 3 iR A

Valve normally open (Closes when energised)
W1 T8 T Gl RN O D

Valve normally closed (Opens when energised)
W78 P GE R TID

Unused

AR

Unused

AR

Unused

AR

Unused

At

MM: External Modulation Control Range

PR . AR ] (3

The range is set for either low fire to high fire in setting 0, or zero to high
fire in setting 1. See option 45.

JUHEERE 0 WNKREAMUKEIGE A, REERE 1 NEREATIEK. I
LT 45,

Low to high
(€D
Zero to high
TR EK
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Para-

meter Default

69 0

70 -
71 -
72 -
73 -
74 -
75 -
76 -
77 -
78 -
79 -

80 0

81 0

Range
¥ ]

1-500

1-500

C, F, metric/imperial units set in option 65
C, F IR TIE£0 65 1) A il /5] A7

C, TR T 1T 65 H 1 2 il /) B

Description
Ui B

MM: External Modulation Input Range

PR AR ] S 5 i

This sets the range for external modulation input on terminals 37 and 38.
To use mA, a 5000hm resistor needs to be placed across the terminals.

WE &ty 37 A1 38 AN TR T ANVE . EEH mA, BN T (8RB
—/N 500 KU L BH 28

0 to 10V Input
0 #| 10V # A\
2 to 10V Input
2 F 10V A

Unused /A&1#
Unused /A&1#
Unused /A&1#
Unused /A&1#
Unused /1%
Unused /A1#
Unused /A&1#
Unused /A&1#
Unused /A&1#
Unused /A&1#

MM: Distributed Return Temperature Shutdown Delta-T
Pt oA 2k [ 5 FE O M 72 {H Delta-T
A user-defined differential temperature threshold may be configured that
causes the burner to stop when breached (i.e. when the difference
between inlet and outlet temperatures becomes too large). Please see
technical bulletin #277 and #278 for full details.

A DAFC B 7w SO 22 BE, 12l 22 B E K B I R e 4 2 45 b (R4 ]
7J<$DHj7J<¢mf”ZIEﬂE’J%E‘ BENZBAERND) o« ARTEEEMER, SR
Rifdith #277 F1 #278.

Disabled /2%

MM: Distributed Return Temperature Restart Delta-T

P o An 2R [ B 8 S 22 {H Delta-T

A user-defined differential temperature threshold may be configured that
determines when the burner may restart following a shutdown caused by
the differential temperature shutdown threshold.

A LA B R SRR 22 AR, 1% B 58 A e S A H TR 22 5% P IR B 511 kS
IR P E TN T R 8. VEAME R, S REOR S #277 1 #278.

Disabled /4%
‘C, F, metric/imperial units set in option 65
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Para-

e Default Range Description
Sy BOMA 1593

82 0 MM: Distributed Return Temperature Turndown Delta-T

Pt oA 2k 15 FE A 72 {H Delta-T

A differential temperature threshold may be defined by the user to
determine the differential temperature at which the maximum firing rate
starts to be reduced.

R PR BLE — AN ZE BRE, DA E SR AR R IR RN AT 22 . R4S
B WS BBOR T #277 0 #278.

0 Disabled /2%
1-500 ‘C,F , metric/imperial units set in option 65

C, F BT IR0 65 H 1 2 il i) B

83 - MM: Display Diagnostic Values
EhE. BoRiZ kb
0 Disabled /2% 4]
1 Enabled /)5 i
84 - Unused /A&1#
85 0 MM: Modulation Exerciser Period

PR T i 25 i R

If the modulation exerciser period is enabled, then the MM will repeatedly
run between high fire and low fire. This value sets how long the MM wiill
remain at the high fire and low fire positions. This should only be used in
test/inspection conditions.

A0 SR G AR I PR S R, I8 A P A B Ay K AR K 2 F] H B is
7o BB B 3 R ERAE e ORI A B )RR BRI T o 3K N2 122 2R A8 I 3K/ Ao
RN

0 Disabled /2% 4]
1 — 3600 Seconds /)

86 85 DTI: IBS Change Down Threshold

Bl . B Bt B % T i IR

IF the combined firing rate of the last 2 MMs in the sequence loop is below
this value, then the last lag MM will go from ‘on’ to the next phase
(‘standby’, ‘warming’ or ‘off’) depending on how option 41 is set.

VSR R o R YR BRI 25 20 AR ML, T4
R R B R R 41 BB BN TR IRE A B
CRHLY A B ).

0-99 0% - 99%

87 95 DTI: IBS Change Up Threshold

s 0. R et B b IR B

If the firing rate of the last MM in the sequence loop in the ‘On’ phase is
above this value, then the next MM will go to the ‘On’ phase upon the next
sequence scan time, to meet the load demand.

WER IR BrBEHE A R e M SRR RO R T X AME, T8
LR = AMERIBYORAE T — A A N TR BB BLE R SR

ke

0-100 0% - 100%
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88

89

90

91

92

93

94

95

1000

500 - 2000

1-3600

1-200

Description

i

MM: Outside Temperature Sensor Adjustment

PR, =5 A il B A AR Y

If the outside temperature reading is too high, then decrease this value. If
the outside temperature reading is too low, then increase this value.

W R A R P SOy, W BRI . G SR AR R R SR EORAS,  JU)G hnk
15

50.0% - 200.0%

MM: Stat Exerciser Period

PR AR A s i R

If the stat exerciser period is enabled, then T53 will be turned on for this
timer set, and then turned off for this timer set, repeatedly. This should be
used in test/inspection conditions.

WA 7N RIS AR IR, B AT SR ) T3 I E IR, A
JE TN SR R BN OS], X EEE . KRR AR T
fé A

Disabled

KA

Seconds

b

MM: VSD Minimum Feedback Variation Check (Fuel 1)

P VSD /N AR ks 7T (AEL 1)

Disabled /3<[4]

Enabled /)&

MM: VSD Minimum Feedback Variation Check (Fuel 2)
i : VSD f/ RS A (BREL 2)

Disabled /2% 4]

Enabled /)5

Unused

AR

Unused

RAEH

EGA: NO Upper Limit Offset

MA: NO _EIRmEE

If the current NO value is above this offset limit from the commissioned
value, an EGA error will occur, for option 12 set to 3.

NS NO 8 m T BE R s AR, W2 B EGA HHR, BNk
W12 WL E N 3.

Disabled
K
1-200 ppm NO

Unused

ARt
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Default Range

NME  VEH

97 0
98 -
99 1
100 0

1-999

1-999

Description

BeH

EGA: Exhaust Temperature Upper Limit Offset

M IR E R WS B

If the current exhaust temperature value is above this offset limit from the
commissioned value, an EGA error will occur, for option 12 set to 3. See
options 13 and 65.

B R R B A v TR B A A R, > I EGA ik, [
NIET 12 #5 % BN 3. 2 WL 13 fil 65,

Disabled

Pz
a~

1 -999 deg®C or deg®F

EGA: Exhaust Temperature Absolute Limit

TS R 2 25 0] B A
If the current exhaust temperature value is above this absolute limit, an
EGA error will occur, for option 12 set to 3. See options 13 and 65.

A0 SR 2 AU B AR T e BRAE, W B EGA iR, BUONIEEIT 12
WL E N 3. 2 MILTT 13 A1 65.

Disabled

Ak
as

1 -999 deg®C or deg®F

Unused

At H]

MM: Graceful Shutdown

PR . ORI I 1 5% ]

If enabled, when the fuel is deselected, the fuel valve outputs are de-
energised, and then a post-purge occurs before the MM restarts. This
must not be used if changeover relays are used on the system. Graceful
shutdown cannot be used with assured low fire shut off in parameter 100.

SRJE T, RO RN, ORI T R, AR A R R AR
HH RN ATHEAT JE WA . R R GE LA R gk i g, AN {2
fE. fEZH 100 v, FEFRIRKOCHIITEOL T, A BEf HT R e (1) 5¢
G

Disabled

Ak
as

Enabled

Je H

MM: Assured Low Fire Shut Off

iR PRUE{R K KA

If enabled, when the burner turns off on internal stat, the MM will modulate
to low fire, shut down and recycle the system before turning off. Assured
low fire shut off cannot be used with graceful shutdown in parameter 100.
WERJE R, R ds A AR IR AZ S IS, I B HUR I Y B JORES, 7ER
MLRT R P BB Z RS (£S5 100 H, BRERAK KOG A BE 5 IR
it 1 5% P — A

Disabled
KM
Enabled
Ja F
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Description

i

Default
ERINE
101 0
0
1
102 -
103 0
0
1-1000
104 0
0
1-1000
105 0
0
1-13400

DTI: Shuffle Sequencing

Bttt 1. BEAUIRUT 84 0 B 4%

This allows the sequence order to be changed remotely through the DTI
or Modbus See options 16 and 100.

XA iriEd DTI 8 Modbus 72 58 &7 # T . 2 Wk 3T 16 A1 100.

Disabled /3% ]
Enabled /)5 F

Unused

AAEH]

MM: Air Pressure Warning Lower Offset

TR A MR E S (g &

This is an offset lower limit from the commissioned air pressure, see
option/parameter 146 for the gas pressure display units.

K2 TR AR m e & N IR, 152 DR UE 7 s B s Ik T 2 4
146.

Disabled /< 4]

0.1 mbar — 100.0 mbar (value/{f 25 = 2.5 mbar)

0.040 " WG —40.133 " WG ({f 25 = (1.003 " WG)

MM: Air Pressure Warning Upper Offset

EhilER:. FAEEE S R E

This is an offset upper limit from the commissioned air pressure, see
option/parameter 146 for the gas pressure display units.

K2 ORI AR m e & EIR, 152 DR AUE 7 s B s Ik T 2 4
146,

Disabled /5% 4]

0.1 mbar — 100.0 mbar (value/{& 25 = 2.5 mbar)

MM: Gas Pressure Warning Lower Offset

iR RRE I ICE & e &

This is an offset lower limit from the commissioned gas pressure, see
option/parameter 131 for the gas pressure display units. These limits are
also tested during main flame proving. See option/ parameter 125 and 126
to enable the pressure limits. A warning will be generated if the measured
static line pressure during the VPS void to gas phase is below the
absolute value in option 133.

K2 BRI R e B N IR, 1B S RS ) SR B s Ik i 24
131, XLEHRPRWAE 3 O RE R R 34T 7. RS RE, EZ
l‘fﬂiilﬁ/é%ﬁz 125 A1 126. WIRAE VPS (RITTAIR R G0 FEARR IR &
PR A EE MK TR 133 Fifdaxd i, W oped,

Disabled /5% 4]

0.1 mbar — 1340 mbar (value /{& 25 = 2.5 mbar)

0.040 " WG - 537.777 " WG (value /{H 25 = (1.003 " WG)
0.001 PSI — 19.435 PSI (value /{g 25 = 0.036 PSI)
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106

107

108

109

Default

ZRINME

*kk

*kk

Range

Vi

1-13400

0-255

0-255

Description

BeH

MM: Gas Pressure Warning Upper Offset

EhE Y. R ) e i

This is an offset upper limit from the commissioned gas pressure, see
option/parameter 131 for the gas pressure display units. These limits are
also tested during main flame proving. See option/ parameter 125 and 126
to enable the pressure limits.

2 SRR AR 0w B N IR, G S AU ) R Bs )k i S 4
131, XL R G RE RE b AT T RS RE, S
e 146 15/ 2 % 125 F1 126

Disabled /5% 4]

0.1 mbar — 1340 mbar (value /{& 25 = 2.5 mbar)

0.040 " WG — 537.777 " WG (value /{f 25 = (1.003 " WG)

0.001 PSI —19.435 PSI (value /{& 25 = 0.036 PSI)

MM: Online Changes Password Code 1

TR fELR D 1

Code 1

41

MM: Online Changes Password Code 2

TR fELL D 2

Code 2

42

MM: Mains Voltage Tolerance

el FR IR R R S 7

The MM performs internal tests to ensure that the mains power is safe for
the unit to operate. When these tests fail the MM generates an error. This
parameter governs the way the MM handle these tests results; setting 1
makes the MM more tolerant to the mains power instability while setting 2
disables the errors altogether.

NIBYEIZHTT, MR BIERZZAER, FEHBRIAT AR, 2
PRI, BRI 2 7= A — AN R o S B A A s T A B e Ak 3L X
MAZER, WHE 1A IR E A ERMA L, MikE 2 W5
22 % A I PR 1R

Note: Setting 2 should only be used temporarily while investigating and
correcting the cause of mains power instability. Running the MM
continually on unstable power can degrade the MM and cause permanent
damage to the unit.

R E 2 (BRI IE - IAEE SRR G I E/ « TEA TS E BT IR T
TELEE T R S5 S T I BT P BETENT 15 25 38 S AR A R 132

Standard
FrifE
Increased
PR

Errors Disabled

F R AL
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3 COMMISSIONING FUEL-AIR CURVE / ifi{#A%-=S thk

3.1 Overview / i

Important Note: Prior to commissioning, the fuel and air servomotors must be calibrated to ensure that the
position of the valves and damper correspond to the potentiometer feedback signal as displayed on the Mini
Mk8 MM. When the valve is fully closed, the MM should display zero degrees. If it does not, please adjust
the servomotor potentiometer.

HESER: EWREAT, DAL S IR AL EAT I, AT ORI T DA TR AR A2 B S MK il 28 4 il
B (Mini Mk8 MM)  E LRI HLAL 38 OB E 5 — 3. IR 582K R, MR IR 0 B2 Wik,
T R ] I AL LT 2

The commissioning procedure as described must be strictly adhered to. Anybody commissioning a
Micro-Modulation system must have an adequate understanding of combustion plant. In the wrong
hands hazardous conditions could be made to exist. The Autoflame products must only be installed,
set up, commissioned and adjusted by an Autoflame certified technical engineer.

DR ITRRARESF . RERRAR LTS EERERE . BT RAPIT TR BRIETT 218 B
fak. Autoflame F=dh RBEH Autoflame MERIE AR THEIMRZE, ®E, HiEMAT.

The fundamental idea of the system is to set a fuel valve position and then set a corresponding air
damper position. Care must be taken when adjusting the fuel and air positions so as not to create
any unstable or hazardous combustion conditions, e.g. moving the fuel valve to the open position
without increasing the air damper position. Improper use may result in property damage, serious
physical injury or death.

EH RAEMERER L RE —MREHR I BN — MR SERAE . ST TR 2= S AL E I B AR
EREBRAEMARERE BRI ZM, toin. TSI 2T )5 AL 55 R A R K S SR
AR LT RLIFBUSHRE, FEHASGHERGT.

If the MM is commissioned without an EGA then a combustion analyser is required to check the exhaust
gases. If the system does have an EGA, then a combustion analyser is not necessary as the EGA performs
all normal exhaust gas measurements. When burning oil a smoke detection device is also necessary to
check that the smoke generated is within safe limits.

AR IR A E.G AR AT BORIE BN WERRGUHA E.GAM 2 mt e i 4 M 7
£ BN E.G AR AT ITA UM S . RGN, ZR G000 75 B AT 0 25 R e EORAS 20 % /& 75
Y 22 AP IR

Once a low firing position has been established, the high fire position is entered first, then descending fuel/air
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.

RS TR E TG, RGEEGHNGSGKAE, REERIEEMNZD R TS E, B

Pl A A BACIREL B (KAL)« CHL FI CH2 A7 B A A AR T 2 Bt N (R R 2 S0 B

3.1.1 Commissioning Procedure / Bi{ i 2

On a newly installed system the following procedures should be carried out as listed:
XA R G EAT LR R

1. Check all interconnecting wiring between the MM and external components is correct.
R A2 B 5 AR A B IE R A B e 15 IE T

2. Set options and parameters required (refer to sections 2.1 and 2.2).
BCE IEMRIETEMSEUE (SR ET 2.1/ 2.2)

3. Set up servomotors.

e B IR AR AL

4. Program fuel/air positions.

BB IR AL E
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3.2 Installation Checks /| ZEKE

3.2.1 Commissioning Checks / FiXie &

When all the installation and burner adjustments are completed, the entire burner control system should be
tested in accordance with the manufacturer’s instructions. The procedure should verify the correct operation
of:

FESE I 2 AR e o R 1T B VE Ja 8 0F 8 BARIE G I8 S SCPER ARG S ) R 4. Wk B IE
RN ELT

1. Each operating control (temperature, pressure etc.)
FrE W TR GRE, EIES .
2. Each limit switch (temperature, pressure, low water cut-off, etc.)

P RIRAIT R GREE, A, RKALDIWT, 4855 o

3. Each interlock switch (airflow switch, high and low fuel pressure or temperature switches, purge and
low fire switches, fuel valve proof of closure interlock etc.)
A EIIT R CRIEITR, @AM /8 T o8, MEaAMIR KITIE,  RRHEI ] 5 P AR 3 14 43
=D

4. Pilot flame failure response and lockout.
1T KK PR il e ) 2 DB

5. Main flame failure response and lockout.
T K R i AT E

6. Tight shut-off for all valves.
BT 11T 58 4 5K 1A

3.2.2 Operational Checks / E{TH#HZ

1. Close manual main shut-off valve.
KHAF-ah AL
2. Check all limit circuit wiring for proper operation and correct connection.
WEMERMERRNIERE TRERIER.
3. Confirm that the automatic main fuel valves are wired correctly.
A B BN ERARHE AL ERA,
4. Power the control and electronically check the proper sequence of operation.
=HIESERE, EIERIETHE,
5. After assuring yourself that all the interlocks and valves are properly wired and that the sequence of

operation is correct, open the manual main shut-off fuel valve and proceed cautiously through the
boiler light off process. Check all safety interlocks for proper shutdown of the boiler.

A RTA BRI & IERFIS TR FIERS, FIAFHER LA BFERITRIPRKIIE.
SEFARIPRTAR 2B,

WARNING: COMMISSIONING OR BURNER START-UP MUST ONLY BE CARRIED OUT BY A
FACTORY TRAINED TECHNICIAN.

45 PiRREE B ReEHSE T Bl HAR R REE.
3.2.3 Installation Precautions /| Z¥&FEFIR

The reliability of the equipment may be impaired if used in environments where strong electromagnetic fields
exist e.g. if the equipment is installed in a boiler house where radio systems exist then additional EMC
(Electro Magnetic Compatibility) measures may have to be considered. Please contact Autoflame for more
information.

IREHISEMEREHIAINR FRERRIR. fIa0: ERFrEREFEREIAN, REERNEIMIBHIRES
IS, iE&EAutoflameEREESHXER.
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3.2.4 Maintenance and Servicing / 3R

The Micro-Modulation unit uses solid state technology. It requires no routine maintenance.

FMETIRERAELAIRERN. IRELFHITRFR.

The servomotors/gas/oil/FGR valves do require routine maintenance. Any fault associated with these parts is
usually diagnosed by the MM. Contact Autoflame for preventative maintenance procedures; please refer to
the Valves and Servomotors manual for general checks.

EIREEHL/ MRS )/ KRR )RS BB IEFECILER. METRRALIZETX L EHaIE. 15
EXZRAutoflameXe T EFBTE4EFIER:, B2 R IFREREIFM T #ERINERNER

o
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3.3 Servomotors / {FIRE

Autoflame supply three standard sizes of servomotors — small, large and industrial, which can be used for all
channels. Autoflame fuel valves require small or large servomotors only. Both small and large servomotors
can be configured to drive clockwise or counter clockwise to open a valve or damper. Servomotors can be
installed in any orientation; 2 fixed rotation positions if using Autoflame valves. For layout of the small, large
and industrial servomotors please refer to the Valves and Servomotors manual.

Autoflame IRE=FMIRERTEIX, /NEL KBFTWE, SIIURTFHREEE. Autoflame BEHRITIRE
FR/NBYaR B KEYRIBREBAL. /NBURN B DAEBREIMAT £ ek A e sk TR e & iR, (ERBNAIRE
AT LARMER M, Autoflame EIIEERWNEEZMNMUE. BSREIFIERENFMRIRENE, X
BN TV BYEAREBAN AR B EL.

Viewing the shaft end-on, from the potentiometer end, all servomotors drive in a clockwise direction if power
is applied between the LIVE and CW terminals, and counter clockwise if the power is applied between the
LIVE and CCW terminal.

MEBfz8sln (L35im) &E, BRRELUT &R (L k) MRt (CW in) ZEREIRERZIRATEHEE
), HEEREEAI T K EInfIiERd s (CCW in) ZIBRMEIRERZFATETEED,

The operation of fuel valves and air dampers is often such that they open in a clockwise direction. If the
operation needs to be reversed, it is necessary to swap various wiring connections between the MM and the
servomotor(s). An example of reversing the operation of a servomotor is shown in Figure 3.3.3.

RSB A= SRV A—AZIRRS . LU SRR EIRFEE L Z (BT Eein 7SR i3RI )
/HEREYEERNTSE, B 3.3.3 IRBR T MAEIE 1 AR TR,

Note: Servomotors are supplied by the factory set at 0.0 position. Remember that this position may
not necessarily automatically position the damper at 0.0 or a closed position. This must be physically
checked. Failure to do so can result in serious injury or death.

ER: T HNEARBEIBEER 0.0 i, ERXAMEMARBI—ELT 0.0 hrEKMAL. 7E6EH BT BIH
ERRAE. BUXTREXER™ENGHHERGT.

3.3.1 Adjusting the Servomotor Potentiometer / {5 {FPREH B ES

Before a burner is fired it is essential to set up each Micro-Modulation servomotor. A tamper proof
screwdriver is required (please contact Autoflame).

FERRIRER KRR E B MUA T RRAVEREN, XFEEAESIRELT] (IBEXR Autoflame)

Usually control valves/air dampers that the servomotors drive, move through up to 90 angular degrees. The
MM system has the ability to drive valves through 360 degrees, but the MM will only display from -6 to 96
degrees.

BEEFARETBREEIR )/ ESERNEAFER 90 E. MATEHRFEBEE(IFRE 360 B, B2
EHIRFRER-6 EZ 96 ERSEE.

All Channel 1 to 3 readings displayed on the MM are in angular degrees. It is necessary to adjust the
potentiometer in the servomotor assembly so that the MM reads 0.0 when the relevant valve/damper is at its
fully closed position. The technician must physically check the mechanical position of the dampers and
valves, whilst all servomotors are set to 0.0 before leaving the factory this may have changed during
shipping. DO NOT ASSUME THEY HAVE BEEN PREVIOUSLY SET CORRECTLY.

EHEREREE 1 2BE 3 HMEYNHREE. EUERR T ERTRRBIIEBARS, WRIEXEI/E
AT 2 ESERETRIEER 0.0, RARDIMEEERMEIATINAUE, XERTED FrNEE
EEIREEAAY 0.0 (UBFATRERARERM . FEMSE AR ALKIBIIE B B AR LR
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To set up a servomotor, first ensure option 12 is set to 0, (this prevents EGA errors from allowing
continuation). Put the MM into the commissioning mode and press CLOSE to position the valve/damper
mechanically by using the appropriate up and down buttons (see section 3.4.2).

BIRERIRFE, BTHRIEI 12 fAYER 0 (XEMIERIFERSIERN EGAER) . ARITHREIEHIER
RUEIEETC, KT CLOSE/XAHZHFH Bk UP #1 DOWN #ZEHRNUERIRE )/ (SWET 3.4.2)

WARNING: ELECTRICAL CONNECTIONS ARE LIVE/HOT AND INCORRECT APPLICATION MAY
RESULT IN SERIOUS PHYSICAL INJURY OR DEATH.

B BRERWEER, AEREAIBUCEASGFERGT.

Remove the servomotor cover.

B AR SR

e For air servomotors carry out the following procedure:

X SERRENPUTLA T ERIERE:

Use the channel 2 up/down buttons on the MM to position the air damper to its physically closed

position. Loosen the two tamper proof screws just enough to enable the potentiometer to rotate. Rotate the
potentiometer clockwise or counter clockwise until the relevant channel reads 0.0. Tighten the two tamper
proof screws gently until the potentiometer is secure. Do not over tighten the screws. Check that the display
still reads 0.0. If incorrect repeat the adjustment process.

{EFREHIRER EilBiE 2 Y UP/DOWN RS =SEREMEIEANE. EAMAR I HESURE], (EREAF
e, ISt EGE R AR EEIRXEEREEEE N 0.0. BRABEMESIRETERIBARNRRES
EE, AEIDEERE]. AERRIGEIEESRN 0.0, MRDAER, WES DIARE,

e For fuel servomotors carry out the following procedure:

XITFRREHEIREB A TIA TR

On Autoflame gas, oil and gas/oil piggy-back valves it is necessary to remove the servomotor. Manually
position the oil/gas valve slot to its closed position. Observe the position of the drive pin on the servomotor.
Use the relevant channel up/down buttons to position the pin so that when the servomotor is reassembled to
the valve it is in line with the slot. Reassemble the servomotor to the valve, loosen the two tamper proof
screws and proceed to adjust the potentiometer position until 0.0 is displayed. Use the external position
indicator to ensure the valve is in the fully closed position.

X Autoflame BRI, AT IR A0 0 — 4% 1 0 2B EE RS 3k A IR AL o 3500 8 A AR et AR R Y R RS 281 5 PR A5
WS iR AL AL B A B . FIARSSEIE R up/down 4R E M ALzhe, BRIEFE AR BALg 2 R 55 rRAE
PLEXFE o R IREALRE RN T b, FATFRAN B B OB AT, AR5 AT AL AR A7 B B i R R 0.0 £,
A8 I A0S 7 Ao 220 B2 SRl R R T A T4

3.3.2 Servomotor Feedback Voltage / fFIfREEH K IREBE

In applications where the servomotor is not positioned close to the display then it is possible to measure the
feedback voltage from the servomotor in order to ensure that 0.0 degrees is displayed. By testing the DC
voltage between the blue and green wires (wiper and 0V) on the servomotor low voltage terminals this will
read 0.21V DC when the reading on the display is 0.0°. The same can be done for when the servomotor is at
96.0° where the voltage will be 3.6V.

2 SE Bl AR IR A UAL B 5 B U AN AT, wT a2 ] e rE AL e U P s R R IR T ] 4 A N e ) S 7 A
0.0. MMl R HUR NG 1 Lk OV ) Migtek (Wiper, W i) 2 [8] () ELI BBl & 0.21V DC i 5t
Fe ISR BUE N Z 0.0 B el ik AL A B0 96.0 &2 X B i I I B U B 0 2 3.6V
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3.3.3 Servomotors - Direction Change / {SREE#Hl - KT DikESE

MM MODULE SERVOMOTOR

SERVOMOTOR CLOCKWISE ROTATION
e AR B 1% 248222

0000 o0 |

MM MODULE SERVOMOTOR

SERVOMOTOR ANTICLOCKWISE ROTATION
e I B 1 B 4%

Figure 3.3.3 Servomotor CW&CCW directions wiring (Channel 1 used for illustration)
R R M I A ey e e (s PG TE 1 D958 B3 D
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3.3.4 Servomotors with Autoflame Valves / Autoflame &1 5{RAREHL

On threaded valves, the pin on the top of the valve is 90 degrees opposite from the position of the butterfly
valve.

WER T R D T340 1 W -5 MR I 90 JEE A

On flanged valves, the pin on the top of the valve is in line with the position of the butterfly valve.
V2R 1T TR0 0 R 5 I I B O FE A

For both valves the external visual position indicator is in line with the position of the butterfly valve.
Regardless of the type of valve being used, the servomotor is dispatched from the factory with the
potentiometer in the zero position. The same servomotor will be correct for both types of valve, as the
servomotor for the threaded valve is mounted at 90 degrees different from the flanged valve.

TR IR ) A 7 A 2 ARG ) ) iz o o [l i A ] ) o AN 38 FH R R IR 1T, BT B %2 1 e JIR AL 9 RS B8 AE H T
I HARAL T O A2 o W5 R DRV 22 ) A Ak P ] — el A e L, LA £ Al HLATLAE S P o R ) ) 22 2 A FEE AH 22
90 fZ.

THREADED VALVE FLANGED VALVE

/COUPUNG COUPLING

PIN ON TOP PIN ON TOP
OF VALVE OF VALVE
BUTTERFLY
VALVE
BUTTERFLY
/ VALVE

EXTERNAL PQSITION 4T

INDICATOR

Figure 3.3.4.i Valve Pin Positions
whir &
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3.4 Commissioning Fuel and Air Positions / Hi{BRIFME S E

The following procedure is shown for commissioning the EGA with option 12 set to 0 (Not Optioned), or 1
(Monitoring only). Trim can be added later by setting option 12 to 2 (Applies trim) or 3 (Applies trim,
combustion limits tested). Please see section 3.7 for adding/adjusting the trim data later during Single Point
Change. If the EGA is optioned later in Online Changes, the MM will not require a full re-commission; the trim
data can be added in Single Point Change.

DA AR P s B T 240 00 12 #%y 0 (E.G.AZIREARIGHD 81 (E.G.AAH T4 I . #/E# T
FECLJE R SN E.GASEEE, TRk REEI 12 W 2 (E.GARMR) s 3 (E.GARE, MR
BAED « ST 3.7 R TR AE A “ B AES RSN E.GAMH. R AE LS L S ik
M1 EGA, #EHiI POk AR Z e e Bl i EdE vl DIE “ B8 e” s .

For option 12 set to 0 or 1 during commissioning, omit section 3.4.6. For option 12 set to 2 or 3 during
commissioning, please include section 3.4.6.

HE: SETRAPTBrhIL T 12 P E K 0 Bl 1, A AT 3.4.6. A EH Bkl 12 (i E
B2 B 3, B R B L E T 3.4.6,

The fuel and air positions need to be programmed for the following points: CLOSED, OPEN, GOLDEN
START (if optioned), FGR START (if optioned), LOW FIRE (START), INTER POINTS, and HIGH FIRE.

B E Z AL BB AL KPR, JFRAL, e Raihs CEEIETTR RN  MAEES RS
fr CEAEEBUFEAD » ARKEL UR3IA, WERECH B8 s i scE B EA R shin) , iafzn, Al
KA

There must be a minimum of 3 INTER points entered on the fuel-air curve, and a maximum of 18. Points can
be added/removed in Single Point Change mode (see section 3.7).

Wkt 2 B2/ 3R, 5% 18 4. T DAFE B T B SR s rh R I/ B (B L5 3.7 7).

During commissioning the required setpoint is not active; the internal stat always remains on regardless of
the actual value. Ensure that the high limit stat is set correctly and wired into the recycling interlock (T53), or
set the Internal High Limit Setpoint in Parameter 28 , as this will turn the burner off in the event that the safe
working maximum temperature or pressure of the boiler is exceeded.

T i % Ve AE A R PO RANENE T s N EIRAE R — ELORFIT ) A AL MR IER R _LIRfEH] s E, B
PEH RS PRGN 1 (T53) M4k, sFHFESH 28 W LIREME CBRARZEMRD .« EHRK%E
AR B Ry, SN E EIRBOEE CnE D BB, RS TR AR 1S AT

The high limit stat should be set below the rating of the safety valve, please see the manufacturer’'s
guidelines for the safety valve for that boiler.
PR ) R U N 1% BAE A R BUEML LS, 1 S % B 22 4 IR B & R 4R R

Note: If a fault occurs, the boiler goes above the high limit stat or power is lost to the MM during
commissioning, no data is stored. The points entered are only stored within the MM once the commission
has been completed.

A SRR A, At b PR A o) R s AR A R e R b R R, WA . A R
FEW R T BG4 2 i AT B Y
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3.4.1 Starting Commissioning / &R

Channel 1 0.0°

Channel 2 0.0°

Channel 3

Channel 4

Starting Commissioning

Phase: Recycle
Fuel: 1

Stat: On
Actual: 40 °C

A 4
r
A A
F

R

Status Fuel - Air

Figure 3.4.1.i Starting Commissioning / &/ 3.4.1.i 745 i%

A Commission . A
Once the options and parameters have been set, press _ on the Commission Mode screen in

. B o Commission )
Figure 2.1.ii. If the MM has already been commissioned, then press on the Home Display.

Commission

eI TIEM S HOE G, & Pl 2.0 =00 5 L - PWRTLH . R H e O
Commission
vk, ﬁﬁ?ﬁﬁ??iﬁiﬁ"]- WL .

Figure 3.4.1.i shows the Commissioning screen. In the Commissioning screen, the 4 channel positions will
be shown, with the unused channels greyed out.

K 3.4.10 Bonif ik, EIRBERET, KER 4 MEENCE, R IEIER B NKE.

Once the MM goes through its internal relay checks and VPS (if optioned), the message ‘Select
Commissioning’ will display.

— Bz BGE N A R LA A VPS (T TSI R 40 (R CIEH), K “iEiEiEul” HE.
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3.4.2 Enter CLOSE Position / i\ £H{E

O O @ Channel 0.0°
O 0 @ Channel 2 0.0°
@ Channel3
@ Chonnels

Enter CLOSE Position

Phase:  Wait for Closed
Fuel: 1

Stat; On

Actual: 36 °C

A 4
F
A i
F

Status Fuel - Air

Figure 3.4.2.i Enter CLOSE Position
KI3.4.2.1 A KL E

CLOSE

The MM is now waiting for the CLOSE position to be entered. Press - to enter this position.
- , o X CLOSE N

XN MM 25K AL B fﬁ?-%m?ﬁ%ﬂﬁﬁiﬁﬁ)\%lﬂmg

Note: No error checking of the servomotors is enabled at this stage, therefore, do not to drive the
servomotors/ dampers beyond any mechanical limitations that may be present on the damper/valve. This
may cause damage to the servomotor and/or the damper/valve.

ER: ERXADHBORESAT AR AL R I . B0 E S T IT )5 A ik LA AR 503 8 B AT 0 T R
HUBARBR o T2 5 S50frl Al FUATLAT B AR 1 1] R4

Use the O 0 buttons to set the positions to 0.0°.
fa 4z A O Oﬂéiﬁﬁ 0.0 1.

Note: Double check the damper/valve is physically at the 0.0 (closed) position. This can be achieved by
checking for external indications on the damper assembly or the fuel valve. It is the engineer’s responsibility
to ensure that the servomotors are correctly calibrated. Incorrect calibration can cause serious injury or
death.

HEE: BURESRRITRELT 0.0 OHD 8. #RIEH AT Ul REARMRRHRIK “ ARk ” ok
ST AL B T IR PR TR A R A IR FR LA IR AR e . AN IERA A IR FR A LR e S BU A
SiEMT.
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ENTER

Press to store the CLOSE position. The burner motor output T58 will energise at this point. A
message will then be displayed ‘Enter OPEN Position.’

T BN ZHOR R AF S P AL B BB . MRGE a0 i T8 XN RHizAT, Fide LHiBLEE “f
NIFRELE” .

3.4.3 Enter OPEN Position /| iAFENE

O O Channel 1 ?0.0°
O Om Channel 2 ?0.0°
@ Chonnels
@ cChonnels

Enter OPEN Position

Phase: Run to Purge
Fuel: 1

Stat: On

Actual: 36 °C

A 4
-

¥
F

Status Fuel - Air

Figure 3.4.3.i Enter OPEN Position
K 3.4.3.1 AT 1L E

OPEN
Press - and then drive the fuel and air servomotors to their OPEN position. The button hold

facility allows multiple channels to be driven up or down at the same time. Press on the blue circles .
next to the channels; once selected they the blue circles will be filled and a blue line will appear as above in
Figure 3.4.3.i to indicate the channels are selected.

OPEN
#%r P RVEL S PR R i) R R )i e R A 2l BA B S A A Rt UK L 1737 273 S

THRETT VA I I 3 e 2 R 22 N IE I RO R B . A 2 4 JE — 0 e e . o MEPE— HikE mt A, 5
bR L E R R B 3.4.3.0 P K 2ok R EIE Ok e .

Use the O 0 buttons to drive both servomotors to the OPEN position simultaneously. This is
normally 90.0° for gas butterfly valves and burner air dampers, but may be set to less than 90.0 ° if there are
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mechanical stops/limits. Channel 4 cannot be adjusted at this stage, its calibration is dictated by the drive
set-up and relevant options.

H O 0 FAH IR Re SRR Al FE LA 22 S AR AR FELAT IR BT R A2 . MR IR AR JoE 2 22 S AR — i
FHRERL 90 T, AHJE A AFAENUMAR BRI e AT TR A FE R AT 89/ T 90 2. AEIXANBY BORRE AT ilIHE 4, JHiE
A FRYRHE SR PR SR B e BB MR S R THUE

Press to save the OPEN positions.
T BN R AARATTT IR A B E

Pressing on the Fuel-Air tab at any time will give you a graph showing the fuel and air servomotor angles.
FH AT DABEIS 4R RORE- 2 SR8k A B ARl i FBL AR B AR 2 Al IR FRLATL A B2 1 T
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3.4.4 Enter START Position / i\ S AL E

O 0 . Channel 1 14.3°
O 0 . Channel 2 18.3°
@ Channel3
@ cChonnel4

Enter START Position 0

Phase:  Firing

Fuel: 1
Stat: On
Actual: 37 °C

Status Fuel - Air

Figure 3.4.4.i Enter START Position
KI3.AATFA KT KL E

Once the system has purged (see options/ parameters 75 and 112), the message ‘Set up START Position’
will display on the MM.

ERGCMAA)E (SIETZH 75 M 112) , ISR ER W ERKAE”  GZIRE Sk S A
BARLED ©

START

Press - and drive the servomotors to their START position. To enter a fuel START position
which is less than 10 degrees below the OPEN position, you must drive the servomotor below this band, and
then back open. For example, if the CH1 OPEN position is set at 90.0°, to set a CH1 START position of
83.0°, you must drive the CH1 servomotor to below 80.0° and then to 83.0°.

% FKAL IR SR ] AR FATLARN 25 (el AR FE LB B 2] A KA B . G SRR i KA LT JE Ar
BN 10 FELA,  FH P b 0K KA B A R v B R LT R A B AR /S 10 FEREUE, SR e BT IRIATT A S S
PrZEE/DF 10 FERI AR . Flan: i@ 1 AR E 2 90 FE, B E 83 JEMEIE 1 S kA E, FHF NG
FHIEIE 1 R AL KA B BONK T 80 FEAR G S J7 IR 5 1 83 .

*WARNING** ENTERING THE START POSITION BEFORE REDUCING FUEL INPUT
APPROPRIATELY COULD RESULT IN SERIOUS PHYSICAL DAMAGE OR DEATH.

HEE EMARKUEREITEESFEREMAR, SUATRIBENASHEREHT,
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ENTER

Press - to enter the START position, where ignition can take place; these fuel and air positions
are not stored permanently as it is just a light-off position to put a flame in the boiler and begin the
commissioning process.

ENTER
% BN RORGLE, BRI Z A B R IR SRR AN 2 U B AR R ABAE I, B
ERE—ARKALE, s KB .
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3.4.5 Phase Hold / {75

When the system is in commissioning mode only, the Phase Hold feature enables the commissioning
engineer to pause the ignition sequence of the burner to make adjustments to the start gas flame if needed.

ARG T IR, R TRET R B BUOREE” DUREE S IRBE AR I R I P, DU RE 75 2214
RBKIE

The phase hold feature can be used in pilot open, pilot proving and main flame proving. If the phase is held
in the pilot open stage and the flame goes out, a lockout will occur after 20 seconds. However, if the phase is
held in either the pilot proving or main flame proving stages, the MM will lockout immediately if the flame
scanner does not detect a flame.

“BrBUREE” RHERTH T A SO0 R 51K T KGR . AR BURFRAE 5 S KT ITI B, KIERE K,
2070 JE s AL AR E o RIS  SIURIT B ORFRAE 51 S KR B B K ARG, T RS I 28 50 A Aar I 281 g, bl
S VAL b=

If the flame is present and the ‘phase hold’ condition is left indefinitely the ‘Freeze Timeout’ lockout will occur
after 10 minutes. When the system is in a run mode the facility is disabled.

AR K IEAFAE B “IBOREE” SRR TERRBIOR B, MIAE1070 Bl 5 ¥ KA “URES I BilE . M ARG T BT
I, KA T2 it -

Phase Hold

To make adjustments with the gas manually, press - to keep the system at its current phase
positions, a little blue dot on this ‘button’ will appear to indicate that the phase is held. Ensure that the main
fuel valve is manually isolated until the pilot flame has been successfully established. Once this has been
successfully established, gradually introduce the main fuel supply to the burner while observing the flame
stability. Continue to introduce fuel until the manual operated main fuel isolation valve is fully open providing
safe and stable combustion that can be maintained. If the combustion is not safe and stable, then adjust the

e
fuel/air ratio accordingly. Once the adjustments have been made, press to continue with the
commissioning process.

Phase Hold

FETF IR, %ﬁ??-m&ﬁﬁi‘“ﬁ%ﬂﬁ%éﬂ%ﬁi—’{ﬁﬁﬁﬂfﬁ&%, Iz B mB—AN
WA, BoR COTBURFE” o BIR TR E R ERHE, ERI RIS E R G T K IE . — BRI, B
TR RS, RIS K IARIRa e . GREyE NBRRL, BRI T30 /E 1 00k = R 58 24T 9, $efitnT
DAAEHF IR 22 a8 B BRI . W SRR A 22 R e, U AH St ] B AR/ s . — HO B 8 R, 4% T

B B R e 4k S R L e

*WARNING**

IT IS THE RESPONSIBILITY OF THE FACTORY TRAINED TECHNICIAN TO ENSURE
THAT USE OF THE PHASE HOLD FACILITY DOES NOT LEAD TO A HAZADOUS
SITUATION. FAILURE TO DO SO WILL RESULT IN SERIOUS EQUIPMENT DAMAGE,
CRITICAL INJURY OR DEATH.

**%lﬂ::**

BRI BHIPRARRERRIERER “BrBRE” e HREH “‘OBRERE” 2FBERREKKE,
REREERRERAMERPOA S GFRGT.
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3.4.6 Add Trim Data During Commissioning / fEiiR M EER N EGA A%

If the option 12 is set to 2 or 3 during commissioning, then when setting the servomotors for the HIGH,
INTER, GOLDEN START, FGR START and START positions, the trim data will also need to be saved for
the fuel rich and air rich trim conditions. The message ‘Waiting for EGA readings’ will display.

FEVRIT 12 Wesc BN 2 80 3 WIIGIL T, M EREAT ik L kL, ThIE6z, SR ahhe, MR AR
BN ARV BN I VB R N B SRR A T ) EGA RO EE . AR RN AR E.GAEE HE.

. Channel 1 20.0°
Channel 2 17.7°
Channel 3

Channel 4 25.0 Hz

Sampling
— 20
02: 4.1 % E \
CO2: 10.1 % 2
CO: 8 ppm 10
NO: 43 ppm J j%
Exhaust: 127 °C S ]

Ambient: 20 °C
Efficiency:95 %

-0

09 8 7 6 5 4 3 2 1 0
Time(min)

Status Fuel - Air VSD EGA Trim

Figure 3.4.6.i Sampling / 473.4.6.i 2RFFEH

Press on the EGA tab to display the EGA readings.
2~ EGA BR2EK IR EGA 153,

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 87



3 | COMMISSIONING FUEL-AIR CURVE / itk - 23 = i 25

Channel 1

Channel 2

Channel 3

Channel 4

20.0°

16.2°

25.0 Hz

Fuel-rich, waiting for response
Air Trim:
Status Fuel - Air VSD EGA

Trim

Figure 3.4.6.ii / A/3.4.6.ii

ENTER
After you press -to save those servomotor positions, the EGA will carry out its fuel rich and air

rich trim.

ENTER
?’iﬁ%?- B INZADR R AF (A I B LA B 5, EGA KT = I A o A

Once these trim values have been saved, the system will continue with the commissioning process.

FERX OB IRAT SIS, RGO AR SEBE N N MR P IR

Note: If the MM has not been enabled for trim during commissioning, this can be added later by setting
option 12 for trim, and going into Single Point Change to add trim to each point, see section 3.7.

A R B IR A 8 AR, DUG AT LS S B ORIl 12 RGN0, I\ 5 o i
ARG, 20 3.7 5.

Mini Mk8 MM Manual
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3.4.7 Commissioning VSD / iHi{ T%

. Channel 1 0.0°

Channel 2 0.0°

Channel 3

Channel 4 50.0 Hz

VSD Output
50.0 Hz
10 20 30 40 50
V5D Input
25.9 Hz #:::|===:=::::|::=:=::::|
10 20 30 40 50
Status Fuel - Air vVSD EGA Trim

Figure 3.4.7.i Commissioning VSD / &7 3.4.7.i ii{ 40145

Press on the VSD tab to view the VSD output and input signal during commissioning.

PP AR U0 ) 2 T AR A B 28 W] LA SR AN AR A ) i LB RS A

If the MM has been enabled with VSD for commissioning and then disabled, or vice versa, a conflict
message will appear ‘VSD configuration does not match commissioning.’

iR MM B2 )8 H VSD BT IR, SRIEEEA, BRE R IRER, MBIl — e R R “VSD W E 5 IA L
B” o

If there is little movement required with the VSD signal, the feedback fault tolerance should be set
accordingly. If the tolerance is not set according to the variation, an error ‘VSD feedback change too small’
will occur.

WMRASIREGAE T L AT ERL D), W RAH R 1 B S A . iR R I 22 W B A, s I “ AR
SBARAIL N R 1R

Please see option 99 for the VSD fault tolerance, which ensures that a VSD can be verified to be at the
correct speed at low fire and different to that of high fire. This also ensures that VSD signal is checked for
fixed values and cannot be bypassed, preventing an unsafe condition with reduced air than commissioned.
The minimum feedback variation applies to both the upper and lower limits so the total commission must
allow for the two combined.

A RARE (VSD) MR ThRE, 1S IIET 99, 2T ] i (R A SN A K I (R L= IERA Y, JFH S
KIS R LA A X AR 7 AR S BN e, AREwigeid, BRI > TR, Bk T AR e
AL o /N RBARAGSE T ERRATRBR, PR sl Rl 2555 R B 45 5

Note: For the 4-20mA outputs on the Mini Mk8 MM, the maximum voltage drop supported is 12V.
HER: X Mini MK8 MM [ 4-20mA i, SCRpIER KRR 12V,
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3.4.8 Set GOLDEN START Position /| §EHEEILE

If Golden Start has been enabled in option 29 on a new system which has not been commissioned, the
message ‘Set Golden Start Position’ will display after the START position has been entered.
IR e R (SPEH 29) I HRGERA LW, IBAEmA R KAG, R LSRR “’
EHERE” .

wlalale
CCCO

Channel 1

Channel 2

Channel 3

Channel 4

18.4°

17.0°

12.2°

27V

Phase:
Fuel:
Stat:
Actual:

Status

Set Golden Start Position

Firing

1

On

31 °C ; ;
Fuel = Air VsD

Figure 3.4.8.i Set GOLDEN START Position

WA H 2 5 B

GOLDEN
Press to enter the GOLDEN START position. After entering the GOLDEN START position,
proceed to the commissioning steps in section 3.4.9 if FGR START has been enabled, or 3.4.10 if no FGR
START is enabled.

GOLDEN
fﬁ?ﬁﬁ)ﬁﬁﬁﬁ%ﬂﬂ%ﬁﬁ)\ﬁﬁ)ﬁﬂﬁﬁc AR E A, R ER RS 2 A
WHENS 3.4.9 F RGP B, W SROR A IR A R 3, WEEASE 3.4.10 T AR P IR

Enabling Golden Start on a Commissioned System

JE ] B B R S I 3 e B i

If the system has already been commissioned without Golden Start enabled, go into Commission mode and
set option 29 to enable Golden Start. The forced commission message will appear as ‘Golden Start optioned
but not commissioned.’

MRRZOAMARAAM “ema” WEGL N7 TR, MR UGS, IR E LD 29 DU “3H&

JREN” o R E B RO IR SR R E AR .

Mini Mk8 MM Manual
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Commission
Press- on the home screen and once the system goes through its internal relay tests, the
message ‘Select Commissioning’ will appear.

Commission
?ﬁ?ﬂ‘i)ﬁ%ﬁﬁ-iﬂﬁﬁ%ﬂ, RGEN ARSI, Bl B 1E R,

CLOSE
Press -to go through the commissioning process and enter the CLOSED, OPEN and light-off
START positions. After the entering the light-off START position, the message ‘Set Golden Start Position’ will

GOLDEN
appear; press to enter the stored GOLDEN START position and continue with the full
commissioning procedure in section 3.4.9 if FGR START has been enabled, or 3.4.10 if no FGR START is
enabled.

Alternatively, to just add the Golden Start position and not go through the whole commissioning procedure,
N
press on the home screen, and once the system has gone through its internal relay tests the

GOLDEN
message ‘Select Commissioning’ will appear. Press and the MM will go through purge. The
message ‘Set up START position’ will appear to ignite a flame in the burner, see section 3.4.4. Once the

GOLDEN
burner is firing, the message ‘Set Golden Start Position’ will appear. Press to enter the

SAVE
GOLDEN START position. The message ‘Save Commission’ will appear, press - to save the

EXIT
GOLDEN START position and then press to return to run mode.

CLOSE
ﬁﬂ:- RALAZHIAE N R LR, AR E, JFEME. fKE. AR ER, Sl

I e P VARV ISRRE VN START - e b R I E N eaiohs ey =P LA W 2 ik Seek
3.4.9 WA RS EEAEsh S e H, s8iE ks 3.4.10 W R A )8 BN BIEARE 5.

Commission
B, AFRMESENVE, MAETENRKSRE, %N %E"J-iﬁlﬁﬁfz%ﬂ, —HR45%

F PR IR, A L SRR MR fi T IRMal 5 & R A, Beb B AT IR
“CUEREHE” 5B ERKAURIREE R IE, B 3.4.4 V. — EIRBSEREERE R, oIl BB

GOLDEN
W R E” MEE. ?ﬁﬁﬁ)ﬁﬁﬁi%ﬂiﬁ)\fﬂf%ﬁﬁﬂjﬁo Rl “ R (FE, 1%

SAVE EXIT
-ﬁ%ﬁﬁ%ﬂﬁﬁﬁfﬁﬁiﬂﬁﬁ, ﬁi‘?)ﬁi‘"ﬁi-ﬁtﬂf%ﬂi@lﬁl@ TR

Note: If FGR START has also been enabled, this position must be entered after the GOLDEN START
position.

HERCR M EER RS WE RN, WAL ELAE e R BRI

The Golden Start position of the fuel and air servomotors is completely independent from the modulating
load index and commissioned value data.

HOORLAN 23 S fr] e FUATL A 38 <8 3 B 7 B 58 A ST T3 17 S 8 ORI 8 ol K
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The facility is particularly useful on combustion systems with large turndowns and when firing heavy olil, as it
enables the burner to start/ignite at a fuel rich position and then, after a stable flame is established, return to
the commissioned combustion curve.

B RERFIE T R K EOR A b Fh IR BE R 58, DOV B ARE SR RERS AR IR R B I B R 3l sk, AR
JE LSRR E (KM e, 3R [ B R it 2k

The Golden Start position needs to be entered for each required fuel.
RSP AR AT AT R B B .

The MM holds the Golden Start position for a time set in Parameter 15; this time starts from the point of main
flame. After this time, if the Golden Start fuel position is between Low Fire and High Fire, the air damper will
open and the fuel valve will stay in the same position, until fuel/air ratio is on the commissioned combustion
curve. If the Golden Start fuel position is outside of the main curve, then both the air damper and fuel will go
to the Low Fire position. Once on the commission curve, the MM will modulate as per load requirement.

PRI A SR S LI KRS 16 MBUE, FEN KA IR G . EReRs%R)E, W
R R BB BAL TAR KA o KOG 18], 338 R DB i 2 AR K T 5 LT HLORKFIR U 1]
FI T AN AR RAT IR 2 L 20 U 5 88 i 2 T B — B An R B <R s MR B A8 T i 2R3 1 2 A
W2 AR T IR HE AR K AL E . AR IR 2 TR 2] 5 IR M 4 — B2 ), 2L HORAR
PE AR ESRRAAT I o

3.4.9 Set FGR START Position | @ EHESBREIRBINE

Flue Gas Recirculation (FGR) is a method whereby a quantity (approximately 15%) of the boiler flue gases
are fed back to the burner and mixed with the combustion air. The virtue of FGR is the reduction of NOx
gases. With the FGR facility, servomotor channel 3 can be used to control the amount of flue gas fed back. It
is not good practice to feed back the gases when the flue gas is cold, so all the elements (i.e. servomotors
and VSD) can be set at ‘FGR’ positions until the gases are hot. During this time the CH3 would normally be
set closed. Once the FGR holding conditions are met, modulation takes place in the normal way using the
curve entered during commissioning.

T IEIN(FGR) 2 — 7%, Hoh B8 (Z015%) K b ISR s B peds . IR 5B IR G . MR
IR s gD 7 R AR . RIS IEFR B, Aal IR B LB 3 T A Tl S R . AR A
P, SR AR, BTLA S S E (B0 AR Al R LRI AR AR ) # 48 B B A MRS B AL . A S
ATV A IEIE3— ORI . — B BB R FF SR RROL, R GURARYE P i Bk PuAT IE#42H .

Setting FGR on a system which has not been commissioned

FEAR B R 48 1 B S IR

If FGR Start has been enabled in options 48, 49 or 50 on a system which has not been commissioned, the
message ‘Set FGR Position’ will display after entering the light-off START position. If Golden Start has been
enabled in option 29, this message will appear after entering the GOLDEN START position.

INRAEAR RN R G LT 48, 49 50 50 g Ml VM FHE3 a3, WIFEBEN R RS B JE K o “iR
BRI E” W . WIRAEERT 29 R H] T E)a s, WIFESEN TG R sh A B 5 R L R .
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O 0 . Channel 1 14.3°
O 0 0 Channel 2 18.6°
O 0 . Channel 3 0.0°
O 0 . Channel 4
Set FGR Position 84
Phase:  Firing
Fuel: 1
Stat: On
Actual: 32 °C

Status Fuel - Air VSD

Figure 3.4.9.i Set FGR START Position
K13.4.9.0 & EMTHIEH T 0L E

FGR
Press - to enter the FGR START position. After entering the FGR START position, proceed to the
commissioning steps in section 3.4.10.

FG

ﬁ‘ﬂ:FGR AN A RS A E . SRR R S, T 3.4.10 KD B,

Enabling FGR Start on a Commissioned System

fE O R g bR SR E 5 23

If the system has already been commissioned without FGR Start enabled, go into Commission Mode and set
option 48, 49 or 50 to enable FGR Start. The forced commission message will appear as ‘FGR optioned but
not commissioned.’

R AR GHEBCAH B A o0 T QAT T et MR, IR Bt BRI 48, 49 5L 50 LUHM
MR SRS SR Ros oy IR F R EAMEAR IR .

Commiss
Press on the home screen and once the system goes through its internal relay tests, the
message ‘Select Commissioning’ will appear.

Commission

%Tiﬁ%ﬁﬁ-i)ﬁﬁwﬁ%ﬂ, ARG A Ak LA IR, S I “IEFIRIL” BEE.
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Press to go through the commissioning process and enter the CLOSED, OPEN, light-off START
and GOLDEN START (if enabled) positions. After entering the light-off START or GOLDEN START (if

FGR

enabled) position, the message ‘Set FGR Position’ will appear; press to enter the stored FGR
START position and continue with the full commissioning procedure in section 3.4.10.

CLOSE

?ﬁ?-%uf%ﬂﬁ)\ﬁﬁﬁ SRE, HIARAL. AL ,lﬁku%llﬁé)ﬁzst(m%}ﬁﬂ%)uﬁ FEREN mKER

e RshEEMAEE, SHE CRENSEEAE” 8, % F
HIER B E, 4k42 3.4.10 F R AR AE T .

FGR &4 N A7 HHA

Alternatively, to just add the FGR Start position and not go through the whole commissioning procedure,

Commission

press on the home screen, and once the system has gone through its internal relay tests the

FGR

message ‘Select Commissioning’ will appear. Press and the MM will go through purge. The
message ‘Set up START position’ will appear to ignite a flame in the burner, see section 3.4.4. Once the

FGR

burner is firing, the message ‘Set FGR Position’ will appear. Press to enter the FGR START

SAVE
position. The message ‘Save Commission’ will appear, press - to save the FGR START position

EXIT
and then press - to return to run mode.
Wikizdl, —HRS

B, RIS AR R A B A ST A MR, N 5
SERCN B AR AL AR I, L kBRI K E . @T-FGR AL, IR AT R .
“BWHEBNME” F R ERBE S ARG, S 3.4.4 4T, —BIRRRSRHLEE, HE CRENRH

G
TR E " R H I . E?FGR HIEN S EAR R E . L RAHR” WA, %

ﬁﬁfi%ﬂ%ﬁ’?%ﬁﬁﬁ%% M E, %Efii&lﬁl?ﬁ%ﬂﬁlﬁli@’ﬂﬁﬁo

Note: If both Golden Start and FGR are optioned then the GOLDEN START position is entered before the
FGR START position.

EE: MRARGFANEH “HEERE M WIEEAR B CEERAAL” RAE CHREER RS 2
HTHEN -

Note: Golden start takes priority over FGR. Once the golden start timer has finished, the servomotors will go
straight to the FGR start position.

R WA TR G . — BRI A S IR A A, Al IR LR BRI NS AR 5 Zh

FGR can be set as a Timer, Offset or Temperature Threshold (see options 48, 49 and 50).
AR SRR B B TN & (S B R R IR (2 Wk T 48, 49 #1 50).
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3.4.10 Set HIGH Position /| §EENE

OO
OO

. Channel 1 36.1°
Channel 2 40.9°
Channel 3

Channel 4

Set HIGH Position 0

Phase:  Firing

Fuel: 1
Stat: On
Actual: 36 °C

Status Fuel - Air

Figure 3.4.10.i Set HIGH Position
A13.4.10.0 B E K E

Once all the START, GOLDEN START and FGR START positions have been entered, the message ‘Set

HIGH

HIGH Position’ will appear. Press - and drive the servomotors (and VSD if optioned) to the HIGH
position by opening the air damper and fuel valve some degrees alternatively, so that more fuel is added
gradually.

E,
TESINFTE R BIAL, BB sh A SRR E s, KBl “ BB s KA E” HE. &1 P
BRI FF 7% B fr] iR FB L G JE AR S ) B s KA, BT SRR IR ], H R 2 [l BRI 25 528 TS i
FEESS D

* WARNING** IT IS THE RESPONSIBILITY OF THE COMMISSIONING ENGINEER TO ENSURE THAT
THE FLAME IS SAFE AND THERE IS A GOOD COMBUSTION AT ALL TIMES DURING
COMMISSIONING.

g WA LREMERIEERERRI BRI EZEN RIFRE.
It is not possible to enter the HIGH position higher than the OPEN position. The servomotors must be driven

ENTER

0.5 up/down from the previous point initially, before entering the next point, the fuel. Press - to
store this HIGH position.

BN KA B BT AR RSN RN B R (RYRE 2 1T, Al IR LB RS2 7 B/ RIS 0.5 B, #% K

BN LR R AR K AL EAE .
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3.4.11 Set INTER Position / §EHEEMAE

. Channel 1 64.0°

Channel 2 89.9°

Channel 3

Channel 4

Set INTER Position

Phase:  Firing
Fuel: 1

Stat: On
Actual: 36 °C

Status Fuel - Air

Figure 3.4.11.i Set INTER Position
K340 &P e E

Once the HIGH position has been entered, the message ‘Set INTER Position’ will appear. Press

INTER
- to drive the servomotors (and VSD) to the first INTER position. The message ‘Move fuel and
air positions’ will appear at first, as the system must detected a 0.5° movement on CH1 and CH2 before an

ENTER
INTER position can be entered. Press - to store this INTER position.

A Ty N S — N X S N INTER 0w Y
SERE KA BN G, ISHIBE R R Bor W E PR AT BER. T F Ta] A% DA B0 4
RUNLOMAR I &) B2 — Db ) A B OB “BaB N S E” EE, R RGLIAHEEE 1 M

ENTER
HIE 2 FARINE 0.5 KIS, N5 A RERA T IE AL E . %‘;’z’-ﬁﬁi}\?ﬂ’éﬂ, R DY VA

There must be a minimum of 3 INTER points entered on the fuel-air curve, and a maximum of 18. Points can
be added in Single Point Change mode (see section 3.6).
BBkt 2 B AL BB 3y, % 18 . W LAFE R B OB N AR R (R AL (2 L 3.6 1Y) .

Continue this process until all the required INTER points have been entered.
AR BB PR, BRI 0 b A A7 A E AR B N
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3.4.12 Set INTER or START Position / B E AR ANE
. Channel 1 28.4°
. Channel 2 29.4°
. Channel 3

. Channel 4

Set INTER or START Position

Phase:  Firing
Fuel: 1

Stat: On
Actual: 37 °C

-

== =2

Figure 3.4.12.i Set INTER or START Position
A1 3.4.12.0 BB (2R K N

Status Fuel - Air

Once the minimum 3 INTER points have been added, you will be prompted to either enter another INTER
point or the START/LOW FIRE position.

FERIN T 3AIRIALIG, RGUREHH = HERIN— DR e kAL, RIS KR .

START
Press - to drive the servomotors (and VSD) to the START/ LOW FIRE position, and then press
ENTER

to store this.
START

N
%h RRALAZAL, Rk AL (AR SE ) IRsh B sk E ﬁi‘%E?’;‘%Fﬁﬁ%@z%ﬂﬁ

fFiE

Note: If Golden Start or FGR Start are in use, the Start position is only used for Low Fire.

TR MARGEM “ReHs” BE CHEER WA m KA BT KA E
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3.4.13 Save Commission / {2F iR

. Channel 1 17.7°

Channel 2 21.8°

Channel 3

Channel 4

Save Commission

Phase:  Firing
Fuel: 1

Stat: On
Actual: 36 °C

Status Fuel - Air

Figure 3.4.13.i Save Commission

H3.4.13.i RFE it

SAVE
Once the START position has been entered, press - to store this commission curve. The

EXIT

message ‘Commission Complete’ will appear and press to go normal firing mode.

SAVE
FERIN KL E S, T BRI R I 2. R ER “HIkER” FR, HEET

18 Hh e 1] B 1E H R

If the burner has been previously commissioned then the new saved curve will overwrite the previous data
for the fuel selected. Failure to save the curve will result in the commissioning data not being stored within
the unit and a power loss to the unit will result in a loss of data for the fuel selected.

ISR AR s A AR B, TR ORAT (0 i K 78 o T R B e TR . SRR RAFIZIMA RN ZR, 123
VB R R WA B, — BRI, X RORRHR W BdE s = & 2%

If during commissioning the burner turns off, due to the ‘running interlock’ opening or a fault, or if the power
has been recycled, no points entered are stored. It is recommended to commission the MM with a quick
base curve and then adjust/add/remove the points in the Single Point Change.

AN SRAE PR A T IS TR B “ RGMR T GBS AR OS], BN R IR E S, A BUE TCIE AT
SRS Y Rt e o b R TP R, SR U R T o 4 B b U
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Once the burner has been commissioned, the fuel flow metering will need to be entered, please go to section
3.5 Fuel Flow Commissioning. If there is EGA trim data to be added then continue to section 3.7 Single Point
Change before section 3.5 Fuel Flow Commissioning.

fEFE R HGE, REHFEmAREHRE TN ESUE, 2 W 3.5 W “REHREHRR” . BERARSGE N
EGA T, WIFEHATE N 3.6 “REHRE X" ZATedi T =5 3.7 “Hatis” .

Note: If commissioning a fuel for the first time the default required setpoint will be 2.0bar/20PSI/20°C/20°F.
The burner will shut down at commission completion due to the low default required setpoint. Go to the
Status screen to change the required setpoint.

B OEIERIRR, BRIAESREGBEEN 2.00ar/20PSI/20°C/20 F. B TRER AT 75 (0 BE e, Abeas 75 58
FCER GRS 0 AT o IR A o A DL BE 5P 75 ) B 1B
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3.5 Fuel Flow Commissioning / %R E1EiR

\_ﬁ
Burner

@4 =iC

o L4

el

( )
|Firing Rate 48% [No Fuel Flow Data)
Modulating - Firing

(W . S

18°

%{“.;:. L

Figure 3.5.i Home Screen — No Fuel Flow Data
KI3.5.0 LI — LA H

|~ [E

—|

Once the burner has been commissioned, fuel flow metering must be commissioned to calculate the firing
rate. The fuel flow metering is used to rate the size or burner and calculate the firing rate.

FESE R BE s G, A L JTE R R R MR AR . ORI R B 4 IR PP 5 MR 25 LR A
THER R

If fuel flow metering is not commissioned and sequencing is optioned, then MM will assume a default burner
rating which is based on the fractional fuel valve angle.

R ARAEF SRR BT EE O R A T ISR, A2 RO ER AR FH 2 T 0B RI T) SE B A 2
PRI 2 FILA

The fuel flow is commissioned from the high fire point down to low fire.

R PR R X0 A M e KA B K AL

If a fuel flow meter is not being used and only arbitrary values are being used then make sure a good range
of values are being used (e.g. 100 to 10) with equal spaces between the values. Not doing this could lead to
problems when using IBS and the flame graphic.

A SR AR B R T A AT (s, A R R — > 2 RIEMETE L (4. 100 2 10D ,
I H ARG 2 [A)E ARSI R, 75 U R EAT 2 e B R 22 A A i R IR (R i A R 2 7 A ) R

When using arbitrary values, it is good practice to use the following calculation to determine the heat value
for each of the 10 points.
LR EEERER, FRAOTE VLR 752kt HASE 10 4> s #AdE.
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Burner Rating)

Burner Rating — ( Turndown

9

Value Between Points =

For example: Burner Rating: 5.4MW,; Turndown Ratio: 5:1.
Bl BRBeas k. 5.4MW, ETILE: 5:1

5.4 - 2

= 0.48
9

Giving the range (5.40, 4.92, 4.44, 3.96, 3.48, 3.00, 2.52, 2.04, 1.56, 1.08)
IR SR, 10 MR BN (5.40, 4.92, 4.44, 3.96, 3.48, 3.00, 2.52, 2.04, 1.56, 1.08)

Fuel flow metering serves to totalise the amount of fuel being used at each position. If any changes are
made to the curve through Single Point Change, then fuel flow will need to be re-commissioned.

BREHR B R R E S A BSOS E RS & . Wi “ RS SO T Rl 2, 4 6 2 E T I
BARHAL & .
Fuel flow commissioning set by option 57, and is carried out in Run mode. The burner must be firing.

FEIEIT 57 R MBI E R, e RGISTHRA T RN ER .. X RGeS AE BT -

Conlfigure
On the Home Screen, press - to access the System Configuration screen.

Configure

FEAEHIBE T U 4% T WEZMHENRG W E .
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Serial: ® . BC:
Bootloader: system co nflg Uratlon Dls:ruMy

Boiler Commission
Qnline Run Diagnostics
Changes Schedule 9
p Single Point Calibrate System
arameters
Change Screen Log

Figure 3.5.ii System Configuration Screen

3.5 FL4 1% ELEH

Online

On the System Configuration screen press Changes . You will be prompted to enter the Online Change

i
passwords. Press and to access the Online Changes screen. Press
Fuel-flow
Commission

Continue
E%%‘t&ﬁﬁ%i?ﬁ?&ﬁ%ﬂﬁ%ﬂo i s RN MRS o T 4

Fuelflow
éi?ﬁ%ﬂfru- 3B H SR AT 2 T B T el o el 3% 2 R 15741
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Fuel Flow Commissioning

Fuel Channel Angle: 37.4° New Fuel Flow s
Heat Valuve: 100

Point 1 of 10 90
80
70
60

10

7

50
40
30
20
10

Flow Rate(MW)

o]l
HERL

0
0 10 20 30 40 50 &40 70 80 90
Fuel Servo Position(°)

There are 10 points which need to be entered across the commission curve from low fire to high fire, with low
fire being point 1, and high fire being point 10. Older system software will have the 10 points entered from
high fire to low fire instead.

A RWHZE L 10 DIRK B R K BOE A, RARKONR 1, s kO 100 RERARAR 10 I
B N AE M i K EIROF EAT

C

Figure 3.5.iii Fuel Flow Commissioning

A 3.5.iii SEEL i

Type in the heat value using the keypad and press the return key to save that fuel flow point.

B A N IR, R B R R R AR e

As you enter the heat values for the 10 points, these will become marked on the graph to the right of the
screen.

FERIAN 10 DUCEEIIAVER, 10 M BUE KB bR IR AR Bf F A I (1 1B A L

Once the fuel flow commissioning is complete, press to return to modulation in normal firing mode.

Save & Exit

R R e A, R DRFF &R H 241 [ 31 1 H R T ]

Exit
T SREAE AR AL B 3 18] PR AR AR B 4% R -ﬁﬁ 7l RYRERCWHEE.

If you press at any time during fuel flow commission, this will not store the points.
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3.5.1 Calorific Fuel Data / B ¥E HiE

Stats Kerosene Gas Ol Light fuel Medium Heavy Fuel
S SG Cl/SH Oil SG fuel Oil SG Oil SG
Relative density 15.6°C (60°F) approx.

15.6°C(60°F) RTHIERIZE 0.79 0.835 0.93 0.94 0.96

/ = litres X = kg

Flash point (closed) min °C (°F)

WA CERD /e (°F) 37.8 (100) | 65.6 (150) | 65.6 (150) | 65.6 (150) 65.6 (150)
Viscosity kinematic (cSt) at

DA R BE IS (0 32 Bl RG 2

15.6°C (60°F) approx. 2.0 - - - -
37.8°C (100°F) approx. - 3.0 - - -
82.2°C (180°F) approx. - - 12.5 30 70
Equivalent Redwood No.1

Viscosity at 37.8°C (100°F)

&=5% Redwood No.1 - 33 approx | 250 max 1000 max 3500 max
37.8°C (100°F) RIAGKGE

Freezing point °C / °F

WKEC /°F Below -40 | Below -40 | Below -40 | Below -40 Below -40
Cloud point °C max / ¥ Hk°C - -2.2 - - -
Gross calorific values A E

KJ/kg approx. 46,520 45,590 43,496 43,030 42,800
Btu/lb approx. 20,000 19,600 18,700 18,500 18,400
KWh/litre approx. 10.18 10.57 11.28 11.22 11.42
Therms/gallon approx. 1.58 1.64 1.75 1.74 1.77
kWr/kg - 12.66 12.08 - 11.89
Sulphur content % wit.

WiaE % wt 0.2 0.6 2.3 2.4 25
Water content % vol. Negligible

KA % vol. ARG 0.05 0.10 0.20 0.30
Sediment content % wt Negligible

o = - . 2 . .04
DIRRPIE % wt IR 0.20 0.03 0.0
Ash content % wt Negligible 0.02 0.03 0.04
XA % wt ] RN ' ' '
Mean specific heat between

0°C - 100°C approx. 0.50 0.49 0.46 0.45 0.45
0°C - 100°C Z [EHIFILL A

Volume correction factor per 1°C

4 [ F AR I 2 8 0.00083 0.00083 0.0007 0.0007 0.00068
Volume correction factor per 1°F

5 . AR I 2 8 0.00046 0.00046 0.00039 0.00039 0.00038
Btu/U.S. gallon (US standard)

Pl S e Y I3 140,000 150,000 | 160,000
Lb/U.S. gallon (US standard) i 701 i i 701
Bt /R E MG G EFRHE) ' '

% lighter than water 0 0
BT K 4t 20% 4%
1 u.s. Gallon of oil / ft of air 1402

1S E e K/ S RE S
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3.5.2 Conversion Factor for Imperial Gas Flow Meters /| ZH|MRSHERNRER T

Required Data:
T it HE -

Calculations:

i

Example:

(e

Pressure of gas at meter in “wg
FERETHERR L ST, BAL “wg
Required gas flow in ft3/min
PR, B LT RS

Correction factor = (pressure of gas at meter x 0.00228) + 0.948
RIER$ = (R TR UK ) x 0.00228) + 0.948
Reading on gas meter = required gas flow / correction factor
AR = Tl R | RIERH

Pressure of gas at meter = 58” wg

FERETHE R LS =587 wg

Required gas flow = 95 ft3/min

BT BB = 95 7 g R4

Conversion factor = (58 x 0.00228) + 0.948 = 1.08

T = (58 x 0.00228) + 0.948 = 1.08

Reading on Meter = 95/ 1.08 = 88 ft3/min

B Fi % = 95/ 1.08 = 88 fti/min

3.5.3 Correction Factor for Burners Significantly Above Sea Level /

REBReRRBREITORERY

Note: Above sea level i.e. >200m (1ft = 0.3048m)
. BiERAL, EN>200 K (1 95K = 0.3048 k)

Height above sea level in meters, Calculation for correction factor: =

MmO, RIERBIHE: =

(Pressure of gas at meter x 0.00228) + (0.948 — (height above sea level x 0.0001075))
(FEREIH AL RSE /7 x 0.00228) + (0.948 - (IFk =i x 0.0001075))

Example: As above but 250 m above sea level:
il5- WH EBIRRARE T, R & FE 2 250m

Correction factor = (58x0.00228) + (0.948 — (250 x 0.0001075)) = 1.05
1 1E 2230 = (58x0.00228) + (0.948 - (250 x 0.0001075)) = 1.05
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3.5.4 Gas Volume Conversion Factors /| RS & EE &

Assumed gas temperature 10 °C 50 °F
RBCRTIRLE
Standard pressure e 760 mmHg 101.3612 Kpa
PRAEE Ty e 760 Z KR HE 101.3612 T1ify
Standard temperature 15.56 °C
il
Ambient pressure 101.325 Kpa
W 101.325 Ty
Wg " PSI mmH20 mmHg Kpa mBar Conversion factor
wg " PSI EARKAE KRR TR 20 EBHET
1 0.036 25.4 1.867 0.249 2.49 1.0218
2 0.072 50.8 3.734 0.498 4.98 1.0243
3 0.108 76.2 5.601 0.747 7.47 1.0268
4 0.144 101.6 7.468 0.996 9.96 1.0293
5 0.181 127 9.335 1.245 12.451 1.0318
6 0.217 152.4 11.202 1.494 14.941 1.0343
7 0.253 177.8 13.069 1.743 17.431 1.0368
8 0.289 203.2 14.936 1.993 19.921 1.0393
9 0.325 228.6 16.804 2.242 22.411 1.0418
10 0.361 254 18.671 2.491 24,901 1.0443
15 0.542 381 28.006 3.736 37.352 1.0569
20 0.722 508 37.341 4.981 49.802 1.0694
25 0.903 635 46.677 6.227 62.253 1.0819
30 1.083 762 56.012 7.472 74.703 1.0944
35 1.264 889 65.347 8.717 87.154 1.107
40 1.444 1016 74.682 9.963 99.604 1.1195
45 1.625 1143 84.018 11.208 112.055 1.132
50 1.805 1270 93.353 12.453 124.505 1.1445
55 1.986 1397 102.688 13.699 136.956 1.1571
60 2.166 1524 112.024 14.944 149.406 1.1696
65 2.347 1651 121.359 16.189 161.857 1.1821
70 2.527 1778 130.694 17.435 174.307 1.1947
75 2.708 1905 140.03 18.68 186.758 1.2072
80 2.889 2032 149.365 19.925 199.208 1.2197
85 3.069 2159 158.7 21.171 211.659 1.2322
90 3.25 2286 168.035 22.416 224.109 1.2448
95 3.43 2413 177.371 23.661 236.56 1.2573
100 3.611 2540 186.706 24,907 249.01 1.2698
110 3.972 2794 205.377 27.397 273.911 1.2949
120 4.333 3048 224.047 29.888 298.812 1.3199
130 4.694 3302 242.718 32.379 323.713 1.345
140 5.055 3556 261.388 34.869 348.614 1.37
150 5.416 3810 280.059 37.36 373.515 1.3951
160 5.777 4064 298.73 39.851 398.416 1.4201
170 6.138 4318 317.4 42.341 423.317 1.4452
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180 6.499 4572 336.071 44.832 448.218 1.4703
190 6.86 4826 354.741 47.323 473.119 1.4953
200 7.221 5080 373.412 49.813 498.02 1.5204

How to use this information:
Qe A IX L5 R

1. Measure Volumetric flow of gas for 1min in ft3 (i.e. ft3/min). Note 1m3 = 35.31ft3
W 138 NI SRRIR DAL 5 9 RO A (B SE D R4 8D o e 1375k = 35.31 3 7 e R

2. Multiply this volume flow by 60 to give volumetric flow per hour (i.e. ft3/hr).
W 1R B E IR DL 60 15 1 /NI AU R (B S2T7 38 R/

3. Measure the pressure of the gas supply.
ME ML)

4. Use the table above to obtain a conversion factor.

i R A 1

5. Multiply the volume flow per hour by the conversion factor to obtain a volume at reference conditions.
H 1 /NI IRAAR B 3 LA e R 115 HH 228 A T IR B S U

6. For natural gas, the calorific value is typically 1000 Btu/ft3. To obtain the firing rate of the boiler at
standard reference conditions multiply the volume at reference conditions by 1000.

RIRAIHVEIE H 2 1000 J[F P AL/ T 9 R S5 564 T AR SR LA 1000 ] 15 bRl 225 26 1F
THIERIRRE A

Represented as an equation:

LA IR

Firing rate = (Measured Volumetric flow per minute x 60 x Conversion factor x 1000) Btu/hr
BREER = (1 BRI R X 60 x FE4R 1 x 1000) 3 [F HAtg BT /N
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3.6 Gas/ Air Pressure Commission /| RS/Z=SEER

. L Commission
To re-commission the gas pressure sensor, go to Commission Mode and press . The MM
will then run through the points to store the gas pressure values.

Gas Pressure
B A R AR IS T}"H’E%%%i&)\iﬁiﬁﬁﬁﬁ?ﬁ?%’—:\.Eﬁiﬂiﬁﬁ?%ﬂo i
Hg 7 — 3 5 1508 A AR AR AU ST B

If the VPS is optioned on, the unit will run through this process. The MM will go from Low Fire to High Fire
and store the gas pressure values along the curve. Once these values are stored, the upper and lower offset
limits will be adjusted to the new commissioned gas pressure values.

HARGAMN T VPS (IR RS , #EHIR R EPAT AL IR . I HIE PR MR I 21 v JORL A IS PRI il 2
FORAF SR TR VBB . FERTFUFIX S BUE T, RGUR AR BT B ROREE 7 PR B A 7 e v Ml 7 8 AT B R Bt
i #% B A PR

If the burner turns off during the gas/air pressure commission, the gas/air pressure commission process with
be restarted. This ensures that the MM does not run with an incomplete set of gas/air pressure readings.

AN RIRBE SR AERR 2 U IR R 5GP, R R I R OR BT IR . 3K 0 T A ORAE P f R I IS AT I
WA SUS EE E

Commissioned mm Lower Limitmmmm  Upper Limit

Gas Sensor

[ ]

w
14

Gas Pressure \\'

Commissioned  11.5 mbar

(9]

g
Actual: 11.5 mbar <12
I R S -
Valve Proving:  19.0 mbar 2 e ‘\\
o :
& 10
g
V)

11.5 mbar 7

® {1
i123.5

g. .i '>-h 0 10 20 30 40 50 60 70 80 90

Fuel Servo Position(°)

Figure 3.6.i Gas Sensor — Low Fire

A1 3.6.1 BETE A - IEKAL
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Air Pressure
.. . . .. Commission .
To commission the air pressure sensor, in Commission Mode screen press to commission
the air pressure sensor.

Air Pressure
Ei}ﬁﬁﬁ%‘iiﬁ)ﬁ%ifﬁ? =R R S ERILHR R 2 SR R

Note: If the gas or air pressure sensor is replaced with the same sensor type (same pressure range) then
the sensor will not need to be recommissioned.

ER: WRBSRE[SEMERZELNMFA N EBRSRYHERANENTERE), UATEERNR RS

Note: For applications where VPS is required after burner shutdown only, the option/parameter 129 should
be set to 0 when doing the first gas sensor commission on the system to store the valve proving gas
pressure. During normal running, option/parameter 129 can be set to 1.

R T ERERXAEEE VPS (RIRIRARS) WNARF, R LHITE —RSIEARE K
FERINRRRRSEIN, FEET/SH 129 ®REHN 0. £IEFEITH, &IV 129 TUREN 1.
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3.7 Single Point Change /| 85§ X

. Channel 1 36.5° HIGHER

Channel 2 30.2° LOWER

o
. Channel 3 EDIT
o

Channel 4 SAVE / EXIT
100
)
z
i4]
w
Z
0 £36.5
10 0 10 20 30 40 50 60 70 80 20 100
Fuel Servo(°)
Status Fuel - Air EGA Trim

Figure 3.7.i Single Point Change
K370 HRTEXN

Single Point
Press (B AT XD in the system configuration screen and enter the password to access Single
Point Change mode.

Single Point
E%%&EE%L%TiEEﬁTQ%ﬂ, LPNIBRCS SLPNL S 5 ¢ LS W

Select the point to be edited or added trim to by pressing or to go up and

EDIT

down the fuel curve, then press

\
i3 b — R T — Rz RGO 2 b7 A BRI EGA Tl

EDIT

TR BE . EERIET Bl
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@ Chonnel | 31.0°
@ Channel2 27.0°
@ Chonnels
© S

Channel 4 BACK

100

Air Servo(°)
%]
‘\,J
o

-10 0 10 20 30 40 50 60 70 80 20 100
Fuel Servo(°)

Status Fuel - Air EGA Trim

Figure 3.7.ii Changes
A 3.7 Zk

CHANGE
To edit a previously entered point press - and make adjustments to the positions as needed.

GE
B A A HRAR 75 2R B e (A -

CHAN
EMBOAROEE, &1

INSERT
To enter a new point press i
. _ ) INSERT )
BRIM—AHsoEE, #%F AL

DELETE
Press WA (0 delete the next point on the commission curve.
DELETE
3 NASHAMRSLNII o E— AT B R i 2 b A b — AN BE g

BACK
Or press - to go back to the previous screen.

BACK

% IR [E] 4% HR [ ) > FE .
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Channel 1 31.0° MOVE

Channel 2 27 .0° DELETE

Channel 3 TRIM

Channel 4 BACK

Air Servo(°)
%]
‘\,J
o

-10 0 10 20 30 40 50 60 70 80 20 100
Fuel Servo(°)

Status Fuel - Air EGA Trim

Figure 3.7.iii Changing a Point
A 3.7 B E (A

MOVE
Press - to change the fuel, air and/or VSD commissioned value of that point. Once the changes

ENTER

have been made, press - to save this position. If a point is overwritten, the trim data is cleared.
MOVE

ET-@%%%H@E&&%{E R, S EARARAS R A 7R e ORCE HAVEIN B UG, % F

ENTER
-Bﬁi}\?ﬁféﬂﬂ%ﬁ%ﬁﬁﬂﬂzo WEARFEANBOEMEN RS, ZBUEME N EGA R Bk’ pis b -

DELETE
Press - to remove the point; there must be a minimum of 3 INTER points.

DELETE
ﬁﬂ:- T BR A2 AH AT R BOE B . RG22 /b 3 ANl for B e e {H -

TRIM
To add trim data to a point press - see section 3.4.6 and Figure 3.7.iv.

TRIM
T — Y VR EGA BRI, EF-??&%%‘?%H, 24545 3.4.6 FER 3.7.0v.

Note: It is not possible to delete LOW or HIGH FIRE positions or have less than 3 INTER points.
ER: RKRABRE KM RITERRE . FEAREEHEZDR 3.
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Channel 1

Channel 2

Channel 3

Channel 4

31.0°

24.5°

Fuel-rich, waiting for response
Air Trim:  -1.2°
Status Fuel - Air EGA

Trim

The MM will store the trim values for this position.

Figure 3.7.iv Single Point Change — Trim
AI3.7.0v ERTEH - EGA IEIF

PR REHORS ORAT 1€ (LK) EGA i s -
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Channel 1 31.0° SAVE

Channel 2 25.7° SAVE + EXIT

Channel 3 DISCARD

Channel 4 BACK

Leaving Single Point Change
Phase:  Firing .
Fuel: 1
Stat: On - -
Actual: 53 °C
Status Fuel - Air EGA Trim

Figure 3.7.v Exit Single Point Change
B 3.7.v BHHE LT

Once the adjustments have been made, go back to the Single Point Change home screen Figure 3.7.i and

press . Press to save the changes. Alternatively press to discard

the changes and exit Single Point Changes.

FE 56 A W5 5, I3RS E bR (BR 3.7.0) #?ﬁz’?{%ﬁﬂ%tﬂ?ﬂ%ﬂo 7N
PRI BUE % T EFHN EF OB B T L

The fuel flow commissioning must be entered (again) if the following changes are made in single point
change

ISR ] “ RS T DU ERAE, ISR AU AR R R (RO .

e HIGH or START position is changed.
B O e KA B R KA B

e EGA trim data has been added.
NI EGA T £

e Points have been added.

IR 1] s

Please see section 3.5 Fuel Flow Commissioning.
THZ T 3.5 R E .
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3.8 Online Changes | £t E

Online Changes
Settings Restart MM

Parameters

Commission

Fuel-flow
Commission

Reset

Fuel 1 Burner Fuel 1 Fault Boiler
History Fuel Flow Logs Config.

Fuel 2 Burner Fuel 2 System Run Times
History Fuel Flow Log

Figure 3.8.i Online Changes Screen

[ 3.8.1 HFLEHIFH

Online
The Online Changes is accessed by pressing on the system configuration screen, and then
entering the password. The Online Changes feature allows the following:

Online
ERFAREFHLIET T2 22 8 Ut Al O HLA N 114 3k N AR 28 50 o =0, 70 70 48 B8 o =X mT it DA
THERAE:

e Fuel flow commissioning (section 3.5)
Bk s (F95 3.5)
Change non-safety critical options and parameters
FERE| e soSicbumiivilE 24
Reset burner history

HE R be s P s 8

Reset fuel flow data

HE RN B

Reset fault logs
HENFECRHE

Reset system log

HERGHE

Reset boiler configuration
HEWMWE
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Reset run times

HEIE AT Fd R

Restart MM if the burner is in standby
R AR AL TR0, H R PR

o

Press on or to change the settings. For the Reset function, press the data to be
reset e.g. WIMMMALANS ond then press on IANES
Press on while the burner is in standby to restart the MM.

Parameters
%‘%Tm e 44 w3 -ﬁﬁi‘ﬁ%ﬂﬁﬁﬁﬁiﬁiﬁ/%i&%iﬁﬁo XTHEEBIR, ETHERE

Fuel 1 Burner
(IR (ETE LI qu (AL 1RGSR TG st ) . JAJG i - O (R EE) ftll.

Restart MM
%%%%ﬁ?ﬁﬂﬂﬂ‘?ﬂ?-iﬁ MM 24, =5 fsE.
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3.9 Additional Functions / i IhgE

Options/ parameters 154, 155 and 156 are used to set the function of terminals 80, 81 and 82, respectively.
Terminal 80 is used for start position interlock, night setback input, and reduced setpoint input. Terminal 81
is used for purge interlock and low flame hold input. Terminal 82 is used for warming stat and valve proving
mains input. Proving valves (end switch) provide a secondary confirmation that a valve has reached a pre-
defined position.

IS4 154, 155 F1 156 73] 1% & £y 80, 81 1 82 [TRE. £y 80 I T “Hahf EERBL” . “RIAEE
EHN” A “FARBOE EERmA 7 o A 81 T “WHERET” A1 “IREfmAN” o Zim 82 T “ iRz =7
A RTTAIG A o AIRIRIT] ORAITI) BUME A2 IR IR ] 758 2 2 o &

To install the End Limit Switches,
o e il s O DARES
1. Mount the servomotor onto the valve and ensure the potentiometer reads the correct position on the
MM for the “CLOSED” and “OPEN” valve positions.
PR R AL B B M) b, W ORBE A ) R 2R S A A IR S B IR TR “ %57 A “IFfR” A
2. Mount the End Switch Proving Unit (E.S.P.U.). The servomotor may have to be moved to a suitable
position in order to allow the E.S.P.U. to be attached to the valve.
LR AIT R R (ES.P.U.) o A T RKANRIF ORI B &R 3 1 1] E, A ik AL AT REZE4T IT 2
— M EEAE.
3. Undo the End Limit Switch holding screws.
il T 2 i SRS FT T 10 5 T R 22
4. Adjust the position of CAM corresponding to switches 1 (S1) and 2 (S2) by loosening the CAM
screws and move to the required position.
FATF AR IR 2 IF HART 262, MRAETFC 1 (S1) MIFFK 2 (S2) Wi .
5. Wire the ESPU according to the Valve Proving the End Limit Switch will be required to provide. See
the End Limit Switch wiring diagram in Figure 3.9.3.i
FRAE 1 1A 00 75 R e N i T A 0 %% (E.S.P.U) « ZILEDIR 3.9.3.0 H bR TF LA .

Note: The use of these switches is determined by the application approval necessary. These are not
required to meet UL, FM or CE.
HER: TR T 2R BB S L. X BT RA AT UL, FMECE CERRHE .

51 51 s2 52
Co &Y
NC NO NO NC
10 20 30 40 50 60

Figure 3.9.3.i End Switch Wiring Schematic
[&3.9.3.1 i IF K46 K
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End Limit Switches are mounted on the end of bespoke valves (please contact Autoflame regarding bespoke
valve manufacture) which are attached to the air and fuel valve and commissioned depending on the use of
the End Limit Switches. An End Limit Switch comprises of two switches, as shown in Figure 3.9.3.i. Each
comprises of an Earth and 6 connections to be wired as appropriate. The switches S1 and S2 are setup as
per on site specification. These are then wired into both/or either of terminals 80 (the start position interlock)
and 81 (purge interlock).
24 i BR AN T S A 22 2 A8 E 1 I 1T R R COR T il R T T i, 15 K R Autoflame) o AR Ji i BR A I 5% F) A
RGO, 78 H 1 T 4 22 e A2 2 S T LA RIR ] B H e g ke — A2 s BRI 5% oy AN T SR 2 i
(WE3.9.3.0.07R) , BARIFRM RN BB MR JF SIS/ 1 B ZARIE I AT, R
JE TP RSIMS2R W N A 080 (Ja Wi B ML 5m81 (WRFESD i) — 4Bl M4~

If option/ parameter 154 is set to 1, then the MM waits at RUN TO IGNITION until this interlock is made on
terminal 80. If option/ parameter 155 is set to 1 then the MM waits at RUN TO PURGE until this interlock is
made on terminal 81.

WIRET/S 4 154 WEN 1, W EHb 5847 & Sk SR, HRIERF 80 sl Bk, Wiz
H 155 WE N 1, N mHlE £ 27 2SR RE, BEIEAN 81 LSl I ERS

If option/ parameter 154 is set to 2, terminal 80 is the night setback input (night setback offset must be set in
option 85). If it is set to 3, terminal 80 is used for reduced setpoint input. If option/ parameter 155 is set to 2,
terminal 81 is used for the low flame hold input. If option/ parameter 156 is set to 0, then terminal 82 is used
for the warming stat for sequencing. If it is set to 1, terminal 82 is used for the valve proving mains input (see
option/ parameter 128).

WAEINZH 154 B 2, A% 80 R HIAF “RUFIRMRERA " GET 85 AR Az E) - W
RIETUZH 154 Hrseny 3, MaAKim 80 #MfF “FRICEEEMA” « WMAIET/ZSH 155 wiih 2, B4
2k 81 MHHME “MRKIGIRFHE TN o WAIETUZH 156 #ih 0, B4 82 M HAE “ sl
sOmR A AR o RIS H 156 Bk 1, A 82 KR “HITIRE, KEESHEMANT (S
WAEIUZ K 128)
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4 PID CONTROL / PID &4l

The standard control algorithm used by Autoflame to control the fuel/air ratio is PID control; Proportional-
Integral-Derivative control. The control algorithm compares the actual measured temperature or pressure
and compares it to the user specified setpoint temperature or pressure. Depending on the measured and
setpoint values, the MM'’s PID control will then either modulate the burner up or down. The rate of change or
speed of the burner modulation in relation to changes in measured temperature or pressure is dependent on
the settings of the PID control. The PID control action is the sum of the “Proportional” + “Integral” +
“Derivative” actions of the PID control. Each contributes to how the 3 term PID control modulates the burner
and each operates as outlined below.

Autoflame 1 I T BB 2 SR HERI VL2 PID #3, RIELE. FR40 . Sl Fal Sk b 1 seprill
AR Bl RN PR E B VO A TR B g o FE IS PID 2 AR 4 W A B AN RISk BRI R
o 5N BT B IR SRR e A U T AR A R B FE I T PID HEHIABCE, PID 2 “ HLA+ R+l
437 WIS, REARETRT DU TR PID B ERE TSRS, K TUs/T W R ATk

Most applications can be controlled adequately using just the Proportional and Integral settings; a Pl control
setup.

A B AR 7 v B AT DA SE Al AR e BRI P10 EL

Note: PID control is a fine-tuning process. Settings must be carefully and precisely adjusted by a qualified
combustion engineers with thorough understanding of the combustion process. Load requirements,
overall system response and all other parameters must be taken into consideration when adjusting the
PID settings. Otherwise the changes to the system setup can make the controller operate in an unstable
and potentially unsafe manner.

e PID #8112 — Mg iR . BB B AUER N BRGEAE 78 70 1 AR B BURAR CAR M AT RS b e . 1
4 PID WEN, AEENERER. BRRGWRB AP HARSH . B0, 0 RS8R I 5 e
i AANES 8 A AE 1) AN 22 42 i 07 ig AT .
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4.1 Proportional Band / LLFI3EE

The Proportional term is specified in option 6 by defining the “Proportional band” (P-Band). The P-Band is
simply an offset from the setpoint pressure or temperature. Outside and below the P-Band, the MM’s PID
control will modulate the burner at maximum flame, upon reaching the P-Band, it will then modulate the
burner linearly down (see option 6).

EeFIARE AT LUE E X “ LEBEE " (P-band) FEXETH 6 H465E . HUBITEH fal i & 2 2 e B 7 8GR 1
— MR, KT BREHE, EHRR R PID 326 HOR R 4E /R f o JORBE, BELRIXBILLEEE N, )5 Pk
PR T IR A i pe % (ILIEIT 6) .

110 4
ADJUSTED ON PRESSURE CONTROLLER NOT AUTOFLAME
109 HIGH LIMIT
108
107 OPTION 9 = 1 BURNER OFF ABOVE SETPOINT AND ON BELOW SETPOINT
106 -
105
104
103 BURNER OFF
102
- OPTION 10 =3
o 101
£ 100 100 PSI SETPOINT]
ﬁ 99 -
e OPTION 11 =3
98
97 BURNER ON
96
% OPTION 6 =10
94 -
93 -
92 -
91 -
90 - ! P - BAND OFFSET
HIGH FIRE

Figure 4.1.i Proportional Band
A AL lEHE
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4.2. Integral Control / 1554

The Integral term is specified in option 7, where the “Integral time”, also known as “reset time”, is set. Within
a threshold of the P-Band, the integral term has the effect of increasing or decreasing the burner firing rate
by a specific amount every “n” seconds. The amount the firing rate adjusted is 10% of the difference
between the measured and setpoint temperature or pressure values, and the time period this amount is
added, every “n” seconds, “n” is specified in option 7, the default is 60s.

MUPBHIERIT 7 thigE,  “BUpiba)” ibekroy “EERE” , HBEKESE P-band BIETEE M. -1
REARTEARE “n” PP HARBCE I N sl PR ARKA B &% ORI 2, BABe a1 10 5 2 2 ) &R P82 i 1 70 B R 7 fEL TR
JEEE ) 2 [0 ZEE 1K) 10%, BLACEE “n” BRI IS E B INM R,  “n"fEiksil 7 i e, BRAE 60 7).

Option 7 is integral time, for which every ‘n’ seconds, 10% of the present offset from the setpoint is added
when below the setpoint, or removed when above the setpoint, to the present proportional value.

TR 7 AR A, HBUEAR T BOEEN, & “n PR AR BUE AR EIE N 100 RIR AR 220, 2 T30
BT k2> 10% A e 2 2218

110
109
108
107
106
105
104
103

102
200 SECONDS

101 +

97 A

.

PRESSURE PSI

10%

10%

96 7 OFFSET FROM
o5 SETPOINT 1

10%

94 -

10%

93
% ADDED TO OFFSET

92 o FROM SETPOINT

10%

91 A

10%

130 | 30 | 30| 30| 30 | 30

OPTION 7 = 30 SECONDS INTERGRAL TIME

Figure 4.2. Integral Control
K A2, A1

(Parameter 48 = 0.8, Integral operation band of P-Band)
(24048=0.8, P-band 4 1&77 7 /H)
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4.3. Derivative Control / #4554l

The Derivative term of the control system analyses the rate of change in the difference between the
measured and set point temperature or pressure. Derivative specific options are set in option 37 and 38. The
time interval over which the compared and measured temperature or pressure values are taken is set in
option 37, the derivative dead-band or margin above and below the required set point in which no derivative
action occurs is set in option 38.

Pt RS T 20 B D0 U R ) B AR BE R R ) 2 (R 2 AE AR e o ko s il A2 1% T 37 A1l 38
VOB, PR RE B RN I R R s g A1) PR e ] (] R AE R 30T 37 i &, TR T RO B B IX
YU FEfEE T 38 i E .

The derivative response sensitivity is 10% firing rate. The derivative time set via option 37 is the time taken
to add/remove additional 10% to the firing rate based on the actual value and the required value.
o3 N, R R BN 10% RGeS . B I (R IR 00 37 W B, MRIE S BRAE AT T B AN 5] FH T8 m sl i g 45
4 10% MR .

110+
109 —
108 —
107 -
106 -
105

104
103 -
102 —
101

OPTION 38 =5
100

PRESSURE PSI

99 —

97 =
96 —
95

94 -
93 -

92 -

10%

91

90
-] 60 OPTION 37 = 60 SECONDS

Figure 4.3. Derivative Control
4.3. Tl 17

NOTE: The derivative action occurs at all points outside of the deadband. This includes within the
proportional band.

EE: Mo EHERTA f#GE H X N A D Re, SR GVERE A .
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5. INTELLIGENT BOILER SEQUENCING (IBS) / E&EtR4 BT (IBS)

The objective of Intelligent Boiler Sequencing (IBS) is to ensure that the minimum number of boiler/ burner
units are in operation at any one time to satisfy the heat or steam requirement imposed upon the boiler plant,
in the case of multi-boiler installations.

B REAR G REEE (10 R 0 DRAE AT — I TR B OR 355 doe D> BRI B AP TR e 45 L%, AT AE 2228 22 B 4 INF s /2 A b
JIT s (R AR BRI

The benefits from using IBS include an increased savings in electrical costs, a reduction in thermal stress on
the lag boilers, and an increase in overall plant efficiency. It is possible on the MMs to select steam
sequencing, low pressure steam sequencing and hot water sequencing.

158 F R RE A AP AR U s AL AR AR F g A L OBk i R AN g RS B | A REAR AR . AR IS R BT
PRI PR8I . AR 2RI MR .

There are variations of the IBS software that can be selected via the options/parameters procedure: hot
water boilers, and steam boilers.

A DA S K B R B IR T S B R R e SR R L AR

A maximum of ten MMs (Mini Mk8 MMs, Mk8 MMs or combination of both) may be interconnected by a two
wire screened data cable. Any MM interconnected may be selected as the lead boiler for the sequencing.
=S 10 MR (Mini Mk8 MMs, Mk8 MMs BX P A VR &) ] LIS I W9 A 7 it e gk 47 AH HOZE#e . AE
] — AN AT DU A B2 1) E 0

The lead boiler can be selected by:

FEJra i DU 7 e -

1. Lead Boiler select soft button in the MM’s IBS screen.
FHPAEFEHIRRE L) 1BS B % bk S i

2. Via Mk8 DTI or using the DTI Manager software.
T IE Mk8 DTI(EUHE &4 1) sl FH DT #4.

3. Modbus write.
Modbus 5 A\

The sequence order of the MMs in the loop can be changed by changing their ID numbers or by changing
the order on the DTI if shuffle sequencing is enabled through parameter 101.

A S 101 J5 HBENUGF BEE G, SRR 2 I T LU I 2o HAR IR 5 A 2l 1 i 2
o g (] ) 5

Sequencing can be used with external load detector but it cannot be used with external modulation.

TR AT DA AN S BRI &5 R 2 A g ae AT — A, (HANS S AN T R

Please refer to section 1 or the Sequencing Connection Diagrams.
HSE 1 E R K
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5.1. Sequencing Schematics / BZR~EE

5.1.1. Hot Water Example / 7Kl

Boiler 1 Boiler 2 Boiler 3 ? Mixing Valve
100% — [ |
75507 750777, 745074
/// 24 / /// /// 7/
Full Load 7 00 10 Heating
A A4 70570527,
/707027, 0000 /77077 Load
Load
Decreasing Mixing Valve
S || %
o —
™
/- /// 4 o/ .
% 40% 77777777 40% — Heating
77,0757 A 7772277
09 — (Getiiizz 70050522 72000000 Load
(-]
System Can Manage On 2 Boilers, Therefore Turn Off Boiler 3 ? Mixing Valve
100% — i ||
75507 /
W 1550077
72007.77 7255727
///////////////// /,////////////// Heating
VA2 A4
200000 5% Load
000,007 7727557
0% 00577 700077
b —
Load Still -
D ; Mixing Valve
ecreasing ||
100% — ||
35% — Heating
7705772, 755077
0% — 7705077 7500477 Load
(-]
System Modulationg On Boiler 1 Only, Due To Further Decrease In Load Mixing Valve
Jo0%— || || %
2000000 .
Heafing
72550052
12527 Load
0% 7577507
—

Example With 3 Boilers

10 Million BTU/H

10 Million BTU/H

10 Million BTU/H

Reverse Process When Load Increases

Mini Mk8 MM Manual
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5.1.2. Boiler Examples / $A53& 5]

5.1.3. IBS Communications / IBS &

This is the M.M. that is working the communications i.e. the Bus Driver

Eg. MM. 1.

Rl Tl T

Tx RO| R1L| Al

RO R2 RO

R4

This is an M.M. that is not the bus driver.

E.g. M.M. 3.

Tx

Note : Only 1 M.M. is the bus driver.
The Bus driver is always the M.M. with the
lowest ID number in the sequencing loop.

- Request to D.T.I.

-Request to M.M. 1
- Request to M.M. 2
- Request to M.M. 3
- Request to M.M. 4
- Request to M.M. 5
- Request to M.M. 6
- Request to M.M. 7
- Request to M.M. 8
- Request to M.M. ¢

R10 - Request to M.M.10

- Answer from D.T.I.

- Answer from M.M. 1
- Answer from M.M. 2
- Answer from M.M. 3
- Answer from M.M. 4
- Answer from M.M. 5
- Answer from M.M. 6
- Answer from M.M. 7
- Answer from M.M. 8
- Answer from M.M. 9
A10 - Answer from M.M. 10

ml [adl .
______ _[rol >
Same waveforms
applyto M.Ms 5t0 10
_______ _lro I_|A0|_—>
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5.2. Sequencing Options and Parameters /| #iFEINMEH

The following tables show the sequencing options and parameters.
NREIR TR S

Option % 1 Description 571

16 Sequencing and DTI enable F4% FIUEHE 14 4 115

33 MM identification il B kxR

35 Sequence scan time FE#E94I5HA]

40 Warming facility for low pressure steam i &5 47 % 4 % it

41 Warming mode BZ 5zt

42 Standby setpoint £FHL % 5 E

53 Steam sequencing burner off time Z& /<45 4R 4P < P I [a]

54 Steam sequencing burner on time Z& /3B 80 JE S [A]

57 Fuel flow metering ¥k & it &

100 Sequencing/DTI or Modbus operation 2 /44 ££ 4% 11 5 Modbus iz 1T
Parameter %k Description 154

1 Sequence scan time set when unit goes offline ¥ % &5 £& i () 4% F1 3 e 1)
3 Number of boilers initially on 4% %" 4] J5 3h ¥ &

5 Modulation timeout i % i

57 Highest MM ID f5 K% il B bR R

62 Hot water sequencing H K Bz

86 IBS change down threshold / & fg B4 P A% Al

87 IBS change up threshold / % GE #4548 i i1

101 Shuffle sequencing BENLEEE
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5.3. Hot Water Sequencing / #/KEs

5.3.1. Implementing Hot Water Sequencing / Hi{T#k gz

For hot water sequencing, a temperature detector must be fitted to all the MMs and option 1 must be set to 0
or 5.

BEAT ORI PN A A0RE IR BEAS DI 5 2225 T T O e HLA% I 1 A 20 0 5 5.

As sequencing is based on firing rate, the MMs must have fuel flow metering entered, see option 57.
HI TR AR YRR AT, DA LA R bRl 5 NIRRT R B, LR T 67,

The MMs can be configured for sequencing either in Commissioning Mode, or in Online Changes; this allows
the commissioning engineer to implement/adjust sequencing later after the burners have been
commissioned.

PR AT DAE A b v B R s E AR 2 S P B, T B AR AT DAAE PR 25 )5 B

AT BRI T

Each MM in the sequencing loop must be set with an individual ID number through option 33; no two MMs
can have the same ID number in sequencing, Multi-Burner operation, and when connected to a DTI/Modbus
interface. The highest MM ID number should be set for that sequencing loop in parameter 57, so the system
only looks for communications with these MMs. The maximum number of MMs that can be in a sequence
loop is 10. If there is a DTI in the sequence loop, to control the sequence loop via the DTI, parameter 101
must be set to 1.

REFEAE I BB 2 R AL AUEI 0 33 WA — DM HMEIAR IS, PINEHIBRAREEREE . 2R
AT AEREE £ 4% 1 /Modbus 3 R M FRIKIAR RS . £S5 57 ] UK SRR mibr il 5 BOREHE
TEHN, PRGN E TR L R Al o R RS IEIA T i R e R B8y 10, WURAERHZIEIA
TR R O, AT DL B A e D S R REIE R, B2 % 101 LAl 1.

To enable sequencing, option 16 must be set to 1, or 3 for sequencing with DTI. If option 16 is set to 3, then
the DTI/Modbus interface is capable of some remote control. The individual and global required setpoint,
lead boiler select, sequence order, enable/disable and firing rate can be set remotely. If an MM’s firing rate is
set by the DTI/Modbus interface, then that MM will not follow the sequencing loop.

JEFHRFPZER R I 16 20BN 1 80 3, T Bl e R . ksl 16 Wy 3, IEE A% 4k O
/Modbus # TR LA TRt m fefs i, Bt e (E AN BRI 75 Boe M. B kst BrT . 8 IR
ARG ZE AT LA RE 4 ] o i SR 42 RSk R AR e} 2 e o 0 A% 2 11 /Modbus 35 BB, WZAE R A
S ERBEREHEIE .

For hot water sequencing, option 53 must be set to 0 to disable the standby warming which is used in steam
sequencing. Options 40 and 41 must be set to 0 on all the MMs in the sequencing loop. If warming is
required for lag hot water boilers, then hot water sequencing can function like steam sequencing by setting
option 62.

POKBEE IR 63 WA 0, LAEEH A TZRBHE IR Thae. ERFSIEF A fEdl s, 100 40
AT 41 FRALZEN 0o ARG HOK B 75 ZEWRL, oK B AR R I 62 50 B 1) 2V RS — 1 LAE.

In a sequence loop, there is one lead MM, and the rest are lag MMs. The lead MM identifies its own firing
rate by looking at its fuel flow metering data, proportional to the system’s load requirements. Having
established the percentage firing rate and maximum heating capacity, the lead MM calculates the amount of
heat being contributed to the system by this burner.

FERFPEARHA DA — T dakr, HAREO A . 8T DUR I & FRHR S T B8 PO, REHR
B EHES RGN TEREREIE . EME PR I 7 EEAME K INNGE 15, FEHIRHOR TSR e ds i) R 4t
.

The sequence scan time (see option 35) sets after how long the firing rates of all the MMs in the loop are
assessed. The scan time has a critical effect on the responsiveness of the sequencing system. Too long a
scan can result in the boilers not coming online quick enough to meet the load demand; too short a scan
time (shorter than the burner start-up time) can cause another boiler to be brought online before the previous
lag boiler has started firing. The scan time should normally be set at minimum, the start-up time for the
burner.
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A I 18] W] DAAE P Hh Bl A P2 B R A R E R B Je AR I 35 rPixc L, $ I 18] ) SR BT P A2 M A%
RGN NI 6] o A SR (G, AR AT BEAN 2 DRI DL AL B BRI AR (Rl A, W e Oh T
AR A IR BN (8] AT RE-S B AR AETT UG R AT A T e MR — MR . IR N 18] A5/ N S MR b A ) R
B EI AR A .

The lead MM looks at its firing rate and sends a command to the lag MMs to either contribute to load
because it cannot reach the setpoint, or to stop contributing to the load because the system has met the load
demand. Only one lead MM can be selected at one time, if more than 1 is selected as lead MM, then the
MMs will ignore the sequencing loop commands and return to independent firing. Parameter 2 sets how
often the ‘bus driver MM requests and transmit information to the other MM The ‘bus driver’ is always the
MM with the lowest ID number.

TR AR G W AR A Rk dr %, ORI S BIA BOEE, RGO A0 2 5B R I 42 ] 4
otz lbm#. — I A e, Wk — m@h?%AI%W,Mh%ﬁﬁ%@%ﬁﬁﬁﬂﬁéﬁk
RIS RGE . S8 2 I CE 17 BT RS B s A i f PR 35 B, THEm SR a4 2

A /MR IR BRI

The MMs will start, continue or stop contributing to the load based on the change up and down thresholds,
see parameter 86 and 87. The next lag MM will be brought online if the lead MM cannot cope with the load
demand, and its firing rate is above the change up threshold. Alternatively, the MM will go into standby,
warming or offline if the last two lag MMs have a total combined firing rate less than the change down
threshold, because the system can cope with the load demand.

FHSO RS BRI RS 8L TEdF IR, WS 86 1 87, 1R I MReds Tk 2 faiE Rk A
BRORZMG KT EIRME, WA T 88, FIFE, 85 E WA RSB SR 2N T T RME, 51
PRI AL BRI RS, A RG] DLRLXS SR K .

For example, if the change up threshold in parameter 87 is set at 90%, then if the last firing MM in the
sequence is above 90% firing rate, then upon the elapse of the next scan time, the next lag MM will be
brought online. If at the next scan time, the firing rates of the last two online lag MM are 30% and 40%
respectively, and the change down threshold in parameter 86 is set at 80%, then the last lag MM will go into
standby, warming or off depending on how the sequencing mode is set.

B, WRAESH 87 ok LRIME BN 90%, TEREE PR o MR B IUR R R KT 90%, WTEL
N gE, T AR RS, G RAE T SR R, R SE AN B R A A b BRI 40 i) 0 30% A
40%, {EZ% 86 T T IRME Y 80%, MGGy Kdt ARl BRp e 4oRas, Bk TR U i
He

If a lag MM fails to start when requested, the scan time will be decreased by the offset set in parameter 1,
until it is automatically ignored from the sequencing communication loop. If a lag MM fails to modulate after
being requested to contribute to the load requirement, then that MM will be ignored from the sequencing
communication loop after a time delay set in parameter 5.

R — A HPRR A AETE KRG B B3, AR AR IR 24 1 i E R B>, BHEEREEE A
o B 2 o U R AR AR AR T RS A RS R EDRAE T, AT 5 thiR E R AEIR S, ERHEELE
T R B R

After a power recycle, the number of MMs which are initially set on when the MMs start up again, is set in
parameter 3.

FEWTFLEE R 5, I HI LR OS2 J fe) se B APt R B T LIRS 4 3 st & .
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5.3.2. Two Port Valve Operation / FiiRE{E

In hot water sequencing, when there is no demand for all of the lag boilers to be on, the system will close the
two port valves on the lag boilers that do not need to be on. This will stop the hot water circulating in the
system from passing through the boiler and the heat being wasted.

FERKIEEE S, AT E R BCE ZORA BN, REUR S PAN T 28 SRSl L I, 20/ < R 4t
H R RIKIEEE o

It is possible to use Terminal 78 which is a switched neutral to control the two port valve. This works by
switching to neutral once the MM has stopped firing but if the temperature of the boiler ever gets above the
required set point then Terminal 78 will switch back even if the boiler is not firing.

AIDME R TT R B 2t 78 RIS A3 1 o R ae A5 LRI T AR TG, (HAn SR b (il B2 v T
Pl OEAERS, Zdin 78 ¥ UIHemIk,  RIAE A BRI

. When the two port valve is closed on an OFF lag boiler, if at any time, the residual heat in that boiler
is above the required setpoint, the valve is opened immediately and the heat is let through the system. The
two port valve then stays open.

TE 9% VA FR) A A A 5% P g g 10 RN, S SRAEARART IS B e b (R e P v T P o BB, IR T DR S RIFT T,
AR EE R HEE, AR5 PR IR ORIET IR -

. When the lead boiler recognises that it needs a lag boiler to come online after the sequence scan
time, the lag boiler will then run its relay tests. This will open the two port valve immediately and it will then
stay open.

2 Bt IR 7 AR R A R () JE AU, S R R AT 4k AR DI, 0K ST RIST T 74 i 1] 1
FFORFFHTIFIRZS -

For the two port valve to close, the lag boiler must be in standby mode, and the actual setpoint must be on or
below the required setpoint; it must be in this condition for at least one minute.

AR SR EAL P LRSS P, SEACAR b AL TR MU, HSEPR B B A T B T T il e

mo WAAERD e W ORFFIL ST, Wi IR AR 5GP

Terminal 78 on the MM is a switched neutral connection for controlling a two port valve that would normally
be installed in the boilers return pipe connection to the common return header. This facility ensures that
boilers that are switched ‘offline’ do not contribute return temperature water to the flow header thereby
diluting the flow temperature to the building.

P A 78 UIH S b VR IE R 5 T DL ) P 1, 3 P S 1 I 2 AR AR R K A b BRSO LR
[l 7K S AHIE o 2 BA T AT R B8 2k I A b AN 2 3R [ml K A 3 2R i B2k, AT AT DA B AT SR 1A U B T T
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5.4. Steam Sequencing /| Z5#E

5.4.1. Warming Steam Boilers / Z;5EE}P

The difference between steam pressure sequencing is the warming periods; the IBS settings explained in
section 5.3.1 are the same. By keeping the lag MMs at low fire when they are in standby/ warming, when
they are requested by the lead MM to come online and contribute to the load, they will not be started from
cold.

R TEEE RN ZE 0 AE T A 6], 5% 5.3.1 RTIRK) IBS WE AN 5B A TR LB RS
B ORIFAR G, Rl B b A RIS, BT A SRR B3,

A steam boiler is at risk of thermal shock if not warmed before running at high fire. If the lag boiler is required
to contribute to the steam load, then the boiler must be warm in order to contribute quickly in a safe manner.
If the boiler is started from cold and allowed to fire at a high firing rate straight away then this may cause
damage to the boiler. The tubes will increase in temperature and if the boiler started from a cold position
then this will cause thermal shock to the boiler.

U AR ZE TR R R KBS AT RUANBR Y, WA AT 52 B bty B DU o SR A Bl BRI I 2806, Mg
WA IR, DB PRIEHEN 22 4R A . WURAR YA 5 Bh I SO VR BB e KRNIk, U] BE X AR 3 AR A
WERBAPER A RSN, BB I, K20 B bt o

Additionally, not warming a steam boiler can result in a slow response to meet the system’s steam demand.
For process applications and critical sites such as hospitals, it is imperative that the steam is met efficiently
and quickly. If one of the boilers fails, or locks out then it is very important that the next boiler in the
sequencing loop gets up to pressure as quickly as possible. Therefore, if this starts up from a cold status
then this will take a long time to get up to pressure safely. By warming this lag boiler this means that the
boiler will maintain a pressure, offset from the required setpoint in order to ensure that when required this
gets up to pressure quickly.

Ak, AR ATTRE 2 S B MR SGE, DU 2 RAMZIRESR. BT L2MNHAMCE kR, 2%
W R PO R . G SR — M R AR R B e, MIAE B E IR A I R — AN b 75 B 2 )
BOR, B, R AVSIRES T RSN, WS RN A A BEIA B 24k ). @S sz r, R e
HPRE ORAS LR P 75 BOE B2 T IS B g, ASE A PR DR s g 2 s 70 2K

5.4.2. Implementing Steam Sequencing / I {TZ&REHE

The operation of IBS for steam boilers is similar to hot water sequencing but with additional features as
explained below. In the case of hot water boilers only two states in the control form exist; either on or off.
However, with steam boilers sequencing there are three states which are controlled sequentially.

RV 1BS #RAFROIT SOk, HRA BT TR M BINRAE . X ROk, el DU £ PR
WA, HURhEUFIE. SR, AR R = AR R AU 42 i

Just like in hot water sequencing, steam sequencing is used to ensure that only the minimum number of
boilers required are contributing to meet the required setpoint, reducing fuel consumption and improving the
overall plant efficiency.

SROKFEHEHIF, AR DU T 0 (RS B D BOR I /2 T 5 BOE B, AT OB FEIF $ e T
BRI

The steam sequencing operation has 4 sequencing states:
ARRBHEBAT A DL R DUAR B RS «

. On — the burner fires and modulates freely to meet the required setpoint. The burner will start and
stop according to the above and below offset differentials (see options 9, 10 and11).

JE B-BRIGE AR ARSI L Bl LA 2 BT /s BOE M B R, AR ARRAR Y K T8N T Wi E 2= 7l (I
T 9,10 A1 11) FHEhAMEIE,
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. Standby - the burner remains at the low fire position to meet the standby setpoint (set as an
absolute value in option 42). The burner will start and stop according to the above and below offset
differentials (see options 9, 10 and 11).

FebL-#Rbeas DRFF AR JOG AL E UL 2 R ML BOE AN 2R (FEIETT 42 FBONERHED « IRBEA R IRYE
KT UM TR EZAE (HIET 9,10 A1 11D JEahAfE L,

. Warming — the burner remains at the low fire position to meet the standby setpoint (see option 42)
and runs according to a timer of X minutes firing (see option 54) and Y minutes not firing (see option 53). If
option 54 is set to 0, then the burner will continually fire at the low fire position to meet the standby setpoint
in the warming state.

INFA—IRNE A ORFFR AL B DO R R HLBCE MBI EOR. (FEIETH 42 R3O ZEED JFRYE X 7Bk
ke (ILLETR 54> ALY 7-phAhbe (WL 53) R 83 MR [RIZ4T . WRIEIT 64 B0 0, NIBAGE 48K AE AR K
e or B Ak SR AT 2 I RS SRR ML BOE (B EE R

The burner can also be controlled by a (warming) thermostat fitted in the boiler shell, wired to terminal 82
(see option/ parameter 156).
BApe s vl L e e A B b se B OO MRS TR, Selpshre 5 %m 82 MHE (WET/Z% 156) .

. Off — the burner does not fire.
15 - BRIpeds AR -

As well the options/parameters given in section 5.3.1, the following also need to be set for steam sequencing:
B 5.3.1 e tHIIE DU S HAh, 2R BHEIE 20 B LR I

. Option 41 — Sets whether all the lag boiler states, either the first lag is kept in standby state with the
second lag in warming and the remaining lag MMs off, or all the lag boilers after the first lag boiler are kept in
warming state and there are no boilers offline.

I AL-WE A R OIRS, B — S 2 B TR, 58 A2 S A TR, K
A B A TR O AT, B — A B S ) BT e S 5 AL TR AOIRES H A B .

. Option 42 — Sets the standby setpoint for sequencing where non-return valves are installed; the first
lag boiler will aim to maintain this standby setpoint when in the warming/standby phase. This is set as
absolute value.

TR 42- 24 223 b [ IR I ¥ B RF I AR DL VR, IR LT B, 5 — S B P DR R AR 1 AR B
BOEME, R MH PN AE .

. Options 53 — Sets the steam sequencing burner off time. This is the time in minutes for how long the
boiler will be off for during Warming mode.

eI 536 B AR B I L A],  BDZE BT A T B 4 L i A B

. Option 54 — Sets the steam sequencing burner on time. This is the time in minutes for how long the
boiler will be in low flame hold for the boiler to heat up to its standby setpoint, when in Warming mode.
Options 42, sets the standby setpoint.

MR BA- B Z& VR B S B IA] . BFE R A 2 A 7 S I 22 55 L B0 (LN Ak TR K IR
RO b B, IR 42 BT BB AL E (.
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5.4.3. Low Pressure Steam Sequencing / [KEZ 58T

For steam boiler plants where check (non-return) valves are not installed, or the required setpoint is less
than 2 Bar (20 PSI), it is not possible to use a standby setpoint. Each pressure sensor would read the same
pressure value, regardless of individual boiler temperature/ pressure. A thermostat (Aquastat) can be
installed into the boiler shell, and option 40 must be set to low pressure steam sequencing.

A 22 1k R R T 75 YO /N T 2 Bar (20 PSH)FIZEIENT ) AR S HLBE B . B4 He A% B B
FHE R E A, TRw RSP RRERN LR Z D, Wik OKIRBZATTER) nTeleREmsbs b, m
HAEIT 40 BRI 28R

A live input on terminal 82 (see option/ parameter 156) will initiate warming for that lag boiler, and this will fire
according to the interval timings in options 53 and 54.
iy 82 LHISER AN (S WILT/Z % 156) 43 shfi Iy, JFARYE LI 53 A1 54w (i 1R] B I 1] 2K
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5.5. Troubleshooting IBS / &f&H& IBS

If IBS is not turning the lag boilers on and off as needed to meet load demand, this indicates that there is an
issue with the sequencing communications or with the fuel flow commissioning data.

IR 1BS B 12 T BT R AN PG A U 2 07O 22, IR W8 A5 UL R R e A7 A 17

Fuel Flow Metering must be set correctly on all the MMs as this is used to determine the firing rate and
burner rating which IBS looks at to decide whether to bring on or turn off lag boilers.

P s E R BT E AR AUEM B E, U AE AT DL T e BB s A A e (i, AT IBS 3 ik
RERS I E & 15 3 shmfes bR Bl

The MMs must be connected via a Belden 9501 in daisy chain configuration as per the sequencing wiring
diagrams in section 1, with the data cable screened at one end only.

JITA 15 R ER AR 6 42 N B 1 74 v AR AT 26 IR I 17 38 9501 AL BESS MIREATIERE, AL — I B i B d 26

During firing, an MM will be removed from the sequence loop should any of the following occur:
TEBRBEHANE], SR I CAT MR, fa i MBS IR ER 2

. Communications to the MM has timed out
PO (5 I o
. The MM has been disabled remotely via the DTI or a BMS with option 16 setto 3
PO SR R B LB TR R S G 16 B8 3) MmAess
. Option 16 on the MM is not setto 1 or 3
P IR 16 RN 18K 3.
. The MM is in an error, burner lockout or expansion alarm state
PEfIRH I, RIS B A T B HORES
. The MM has not started modulating within the required time
P A HAE Jir 75 IS 18] A A TR I 5 .
. The DTI is manually controlling the firing rate
Bl At O T shizshlibe %
. Modulation exerciser is being used
TELEAS T 50 2
. Option 47 has been set for cold-start routine
TR AT BN E I R 5 -
. The MM is in Hand or Low Flame Hold mode
PERI AL T F 3 B K G IR R
. The MM has been optioned for Modbus

Modbus S F; T b,

Testing Communications with an LED
H LED A8 S

When having communications problems between Autoflame MMs, a simple test with a standard 5V LED can
confirm if they are due to hardware or wiring problems.

2 Autoflame il IA] Y DLE A5 s by, AT AR — M riE ) SVLED BEAT ] Sk, o 5 2 i 1) i 2
PR )

Take a standard 5V LED and wire it into terminals 27 and 28 of the MM ensuring correct polarity (black
connected to the negative leg of the LED). If the MM is communicating, the LED will flash intermittently. If the
LED does not flash, check the polarity is correct on the LED. If the LED still does not flash, please contact
Autoflame Sales Department. Do this for all the MMs in the sequence.

fEH—/MRUER) BV LED JFiER B hilih ) 4l 27 F1 28 &, #fRAENGER B CREOER LED WA .
IR H R EIEME, W) LED a8 NKR. Wi LED #A W, NG E LED [HEMOER S EIEM. Wi
LED iR INKR, 5iZEH: Autoflame 58 & . RIS F2 42 M1 A 42 il bk o
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»mewa® X000 Ve Xe
B7 3833 S 4041 S 404344 S 4B 4T,
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6. GENERAL FEATURES / — #4514

6.1. Calibrating the Load Sensor’s Actual Value / ¥5E S8 {5 B85 LBR{E

The actual load sensor value can be calibrated. Parameter 9 allows the temperature / pressure sensor value
to be adjusted, it allows the user to adjust the actual value between a range of 80.0% and 120.0%.

SEBR A EAL RERE AT G IE . S50 9 SOV AT IR R AR A ME, SRV P AE 80.0% ~ 120.0% (13 B PN 1
S FRAE .

The load sensor can be calibrated via Commissioning Mode or through Online Changes.

A3 A U IO B A 2 B SO 3 AT DA I i A kg

The percentage change may not be linear to the current temperature/ pressure, i.e. 80% of 100°C may not
show 80°C.

VE T 23 7 S SUE AR S IR R &, R 100 FE 80% AN —5E o 80 JiE.

For example, if the actual temperature was showing as 91degC on the MM, but the true temperature was
79degC, change the value in parameter 29 until the correct temperature adjustment has been made. Figure
6.1 shows the load sensor adjusted by 96.0% to display 79degC.

Bl dp R AR 5 A s A SRR A 91 B, (HSEPRIRAE /S 79 &, WHERAREATLLFY 24 29 MMEE
5% FBoR IR RO EUE . BoR 6.1 &35 T 2 96% 1 1 BRoR 7 aA% A B A 1 1) 79 JE .

Online Changes

Options Parameters

Parameter 29

Load Sensor Adjustment

96.0% (79 °C)

Modity Parameter
Valuve: 960

Range: 800 - 1200. Default setting: 1000.

Minimum Maximum m

Figure 6.1 Load Sensor Adjusted
6.1 M J5 (1 R A A
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6.2. External Modulation / M2BiE%

For external modulation, option 45 can be set to 1 (Enabled), and option 9 must be set to 0. The internal PID
control is disabled and the firing rate is set by input control signal on terminal 37, 38 as appropriate for O —
10V and 2 — 10V. Set parameters 68 for the external modulation control range, and parameter 69 for the
input range. The fuel flow metering must be commissioned.

XoF T AN EH], TN 45 ATLLREON 1 gD , JFHET 9 W E N 0. WERK PID #EH2EEH I, BRke
F & 37, 38 WE N 0-10V 1 2-10V HHIE 5K W E . W ESE 68 NIRRT EHITEE, S8 69 &EAN
ANERERI NS SV . BRI B R AR R A .

External modulation using 4-20mA signal requires placing 500Q resistor across terminals 37 and 38.
ARG AT U — Mg 37, 38 (1) 500 Wbk F B AL AR 4 - 20mA HLIFAA .
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6.3. HAND, LOW FLAME HOLD AND AUTO / ¥z}, £ A I&FREFE )

6.3.1. Hand Operation /| E5hI{E

Hand operation enables the firing rate positions to be set to a specific position, in the range of low to high fire,
when the burner is firing. Fuel flow metering must be entered. Sequencing will not operate correctly if the MM
is in hand mode. Hand mode can only be activated when the burner is firing.

LIRGEAR ARSI, MR KBS KTEE N, Tl EEn] ORI R AL B e BARE A E, I

I AU ASREHR R TR . RSB T T, MR AL s T, T

A IR IR AT LUE

The Mini Mk8 MM will go into hand mode when the hand mode soft button is pressed in the Status screen.
Arrows will then appear on the screen which can be used to increase and decrease the firing rate. Once the
hand mode is deactivated, the MM will go to auto mode and fire according to normal modulation. On the Mini
Mk8 MM the transfer between hand and auto mode is always bumpless.

MAE TR FER LAZ T T oL, MK8 RIS HI DR e N T o 2 Bb i 5 L LG
Jeo AT AN sl pe e . 28 Taniialng, imisiduisdt N B aniOr IEH T k6. £ MKk8 3
Ryt Fa A B s e 6 R e Hdh 42 To g -

If the low flame hold input is activated on terminal 81 (see option/parameter 155), then this will take priority
over the hand button pressed in the Status screen.

W RAELS 81 FEUEICKIAMEE M (LEI/Z%5 155) , AL TIRESFE B TR Tahi%4d.
6.3.2. Low Flame Hold / {K X {&{RF

Low flame hold is the state when the MM’s firing rate goes to its low fire position, while the burner is firing.
Fuel flow metering must be entered. Sequencing will not operate correctly if the MM is in low flame hold.

IR JE PR 2432 il B ER Ao 22 )ik AR B AL BN B — FuiRES, MR s i 4k 8k, o Jm A SRR
THE . WURAEH AL TR KB RIPIRES, WA S IEWIE1T .

To put the Mini Mk8 MM into low flame hold, go to the Status screen and press the low flame hold button, or
put an input on terminal 81 (option/parameter 155 must be set to 2). Once out of low flame hold, the MM will
return to normal modulation.

FAE MK8 TR AL TR KB TR FRIRAS, FENCIRZS BT TR RS2 4, sl AN 2 81 (GETi/Z
#1565 WABE N 2) o — HARKIGIRFFGE A, Pl s ik m] 2 155 1075

6.3.3. Auto Operation /| HEIiE{T

The MM ‘Auto’ operation enables the burner modulation to maintain the setpoint; the firing rate will modulate
according to how far away the actual temperature or pressure is away from the required setpoint. The firing
rate is determined from the fuel flow metering entered via option 57; the more accurate the fuel flow metering,
the more accurate the firing rate

PE A B 3847 W] DMERRGE 8% CRIF e M, RN MR S ot B B o He ) 5 i 75 180 AL 10 22 BE T A T 1
o BhkeFen] LLE I B 57 M ANAENR BT RS, BN SRR IBRAER, R R R .
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6.4. Single Servomotor Operation / S {FREEHIEIE

For applications where only the VSD controls the air going into the burner and no air servomotor is required,
the Mini Mk8 MM can be set for single servomotor with VSD. The MM will make changes to the fuel
servomotor and VSD in synchronisation as the firing rate modulates up and down.

XFRRER, R VSD $Z3Hl 2 AR Beas, A ZRA U MRENL, MK8 U= H &5 T LABEE Ny — A
(IR LS VSD. 2 il HRA o 4l IR LU AT VSD [R5 it e R A 1 T R

When using a single servomotor with VSD, the MM checks that the VSD feedback is within the fault
tolerance bands set in option 99 as the fuel servomotor drives open to increase the firing rate. If the VSD
feedback is not higher than the tolerance band at that the servomotor angle, then the servomotor will wait
until the VSD ramps up to meet this limit at minimum. This prevents the burner from being too fuel-rich as the
firing rate increases. As the fuel servomotor closes, there is a natural lag in the VSD feedback as it slows
down; the fuel servomotor still waits for the VSD but does not modify the target VSD speed.

2 — AN AR LS VSD, FEHIEEUG A VSD AT E H R A BRI 99 DK R AR L
PUIRENERITIT, DA GE A . s VSD S BiA m TRl IR BT A B B0 2 s, AR i R TR 5545, B3 VSD
ETF, RL R B /NRAEL . IX T BART IR MR SR AE AR B AR s AR TR R . ROy RRHME IR R AL R T, VSD
SR A AR A g BORHE R L2 — ELAE S VSD, (HAMEX VSD HAREE .

Relative channel
A position

VSD High Fire Natural
lag

~ Low Fire
Air channel N

advanced by VSD .
********** tolerance band

Time
Figure 6.4.i Single Servomotor with VSD Diagram / & 6.4.i 47 VSD F 5.7k AL B 2%

Option 4 Air Channel must be set to setting 1 for ‘VSD Channel 4, and options 90 to 99 must be set
according to the VSD settings. Option 8 must be set to ‘Channel 1 only.” Option 89 allows the user to send
the high signal to the VSD only when the T58 is required to come on, to prevent the burner being forced with
air at start-up.

I 4 7 RIE R E LB A 1 “VSD iiE 47, Jf HAAZiRYE VSD B E R EIT 90 3] 99 ¥E. UKk
T8 WE N “AUHIE 17 o BT 89 fuvFH FMNAEZLRATIT T58 I A mif5 5 K% E] VSD, LAR LRI AR 1E S5
Bl B A A

Note: EGA trim will not work with single servomotor with VSD.
R EGAUAAEH] T VSD i 5] ik F AL &

For single servomotor with VSD, both the fuel servomotor on channel 1 and the VSD on channel 4 are wired
as normal to the MM.

Xt VSD Al Ik R ALBCE, GEIE 1 B ARRRHE R R ALAETE 4 £ VSD 5 MM IEFER.
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O 0 o Channel 1 40.0°

Channel 2

Channel 3

Channel 4

OO

Set INTER Position

Phase: Firing
Fuel: 1
Stat: On

Actual: 77 PSI

Status Fuel - Air VYSD

Figure 6.4.ii. Single Servomotor with VSD
K 6.4.01. Hfa] iR ATLANAZ S %

The commissioning procedure remains the same, however only the channel 1 gas servomotor position and
channel 4 VSD position needs be entered for each point. In Run mode the system will show the servomotor
position and VSD input and output signals.

TR R FFAAE, AR m A TR EM A EIE 1A RO B REIE 4 VSD & . EisiTiT, R4
R s Al A LA, B DL B VSD S AR AR 5
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6.5. PWM Motor Control / Bx3E g3 B HLiTH

In applications with fans/blowers that uses Pulse Width Modulation (PWM) control, the Mini Mk8 MM requires
an additional module to control these fans, the PWM Adapter Module (Part # SP80050).

A AT (PWM) 8] XU XL F, Mini MK8 MM 75 2 — AN Bt AR Bk e $2 1) 5 XU
Bl PWM @& a8 (7= 55 SP80050) -

This adapter is plugged into the VSD channel 4 terminals (1, 2, 3, 10) on the Mini Mk8 MM and the fan is
commissioned like a VSD. The power supplied to the module comes from the IR scanner terminals 48 and
49,

ZIER#AEA Mini MK8 MM ) VSD il 4 i1 (1. 2. 3+ 100 , JFHA& VSD —FEil XL,  $eftes it
AIRLIESR H IR KA1~ 48 A1 49,

ELECTRONICALLY
pwm| CONTROLLED BLOWER
MOTOR

24V
TACHO

Yal|U|aln
HEBEHEER L—l«lmlwlfl:lflwli Blslalo[sl=lo[sls ]3] 5]y
PLUG IN MODULE BOARD
S, Jd
10O
EEREE|REREEEE
Ba|3|x|B]|3|8[5]|3|5[2|9 S|5[L|S|RIR[IN|RIXN|R[R|R[&]|R
22202220012 2/D) 2220221222201 0D

Before purchasing this module, please contact Autoflame Engineering. The digital fan adapter must be
purchased according to the specification of the digital fan. The device must be programmed with the correct
speed settings for the fan to be used and must be fitted with the correct interface components.

W SE IR ER 2 1T, 158K & Autoflame Engineering. A MR 48 07 ML I FUAS ) SE 0 7 U & Bt 2 . 1R
BB B IE A 0 T S e A eI AL, I HLA 203 A IE B i) 4 1 44

The following options must be set:
W ZBBEE DL T 18T

Option #E7 Setting 14 & H Option 15  Setting % 5E 4
89 1 94 Default

90 1 95 2

91 2 (2-10V) 96 Default

92 Default 97 Default

93 Default 98 Default
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The supplied pin jumper must be placed for setting the open and closed position in commission mode, and
must be removed after the pre-purge phase is completed. The rest of the commissioning procedure is the
same as that of Ch4 VSD. In Run mode the system will show the servomotor position and VSD input and
output signals.

FE VRS 30 0 0K SR AL (4 BT B 2R 4 - DL B LRI 56, JF HAE TR B e G A R . 2R
WP IR 5iEIE 4 VSD A . R TR, REUK R A ik sl ag A7 & LA VSD fas AR S 5 .
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6.6. No Air Servomotor /| TES{ERBH

Some burner applications use natural draught to supply air for combustion without the need for air blower for
forced draught and there is no air damper, so the air supplied to the burner is at atmospheric pressure. In
such applications there is no need for control on the air channel and only the fuel channel requires
controlling.

— LB N A Y B AR ORGSR IR be S, T 7 SRR SR IIE X, JFHLBA KT, IR 2R be A
M AT RAE T AERFERIM I, AN TR B0 22 IEREAT IR 0], DURBHETE 7 235

The Mini Mk8 MM allows the system to be set so that the burner is commissioned with channel 1 servomotor
only to control the fuel flow. This configuration can also be used for pre-mix burners where the fuel to air
volume ratio is not varied. In these applications, channel 1 is used to vary the volume of combined air and
fuel.

Mini Mk8 MM FevFxf R4 AT W E, DMEMEAEIE 1 AR BN ey, OO0 THEfleliE. XA E
WA T ASAR S B AR L BRI s . AR LEN A, JETE 1M TR R &

The gas servomotor is wired as normal to the MM, and option 4 must be set to ‘No Air Channel.” Option 8
must be set to ‘Channel 1 only.’

AR AR EIHL S MM BORRERIE S, JF HOR I 4 B BN “ o liE” o 1B 8 WAl EOY “AUEIE 17 .

. Channel 1 0.0°
. Channel 2

. Channel 3
. Channel 4

Select Commissioning

Phase:  Wait for Closed
Fuel: 1

Stat: On

Actual: 15 °C

Status

Figure 6.6 Commissioning with No Air Servomotor / & 6.6 J&2= < fal Ik - LA i i

The commission procedure follows the normal steps but with channel 1 servomotor only.

IR H D IR, (B U IEIE 1 AR L.

For more information on using the Mini Mk8 MM on an atmospheric burner or pre-mix burner and what limit
switches or purge delay is required, please contact Autoflame Engineering.
A RAE RS A5 BUTR IR 2 LR Mini Mk8 MM IS 245 1, DAL FR BAT 4 BRAFF S BT BB (1945 &

iH Ik & Autoflame Engineering.
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6.7. No Pre-Purge | Hik#3

It is possible to minimise the burner start-up time by bypassing the pre-purge. The major advantage of this
control means that the overall boiler efficiency is increased by minimising the heat loss to the stack during a
purge cycle. This means the burner starts-up quicker therefore reaching setpoint in a reduced time.
According to the EN676 European regulation, the burner is allowed to restart without a pre-purge if the
burner has recycled due to operational temperature/pressure. When the burner is stopped by a lockout then
this procedure is not allowed and the burner will have to start-up as normal with a pre-purge. In order for no
pre-purge to be active, valve proving must take place and finish successfully. If this valve proving operation
is successful then the burner may start-up without a pre-purge.

AT LAGES PR A SR8 25 I Sl I ), A i) 077 25 1) 2 B0 e AR WA i B i sk M VRS R 2R R v i
IR . XM RGeS R Bl [R] BE PR, AT DAAE B R IR A) 2R BE A . ARHE ENG76 WRHHERL,  dn R ARAR
ax K AT I B B ik BIBOGE B M R (Ed) AR AR RVFEA AT TR RS L N E S . R
BUE ML, WA SRVFREAT LA D IR . B BRE 8  1E 3 8 Sh i TS . O 7 ANBGE TR, e kAT
W I AGL 36 I B Th SE A 56 o G SR R T 1AL B4 AR Ty, PRI W) S AE AN BEAT TR B IS 0 T JE 30

In order to initiate the no pre-purge feature, option/ parameter 143 must be set to a value of 1. During the
first start-up the burner will start with a pre-purge initiated. Once the complete commissioning curve has been
entered and the burner has started successfully, the burner will then start-up every time with no pre-purge. If
the burner goes above its setpoint and turns off on high temperature/ pressure, then the next time the burner
starts-up, it will go through the VPS operation and then light off without a pre-purge, i.e. the burner has shut
down in a controlled manner and the gas valves have been checked for integrity.

N T ABIE TR TIRE, LTS E 143 LA 1. £ —REEI, RRESRAETIVEHE LIRS, 2k
D N el 2 BB RS TR B 5, IR SRR R S AE SO TR RIS L T R 3. R A e il i v e 1l
FRAE R s N OGN AR A 5 SRR AT IR T TR IR RIS AT, SRJEAE AT TR E LR AKX,
filtn. RIRAGeds LLZ 107 OCH], AR CA 2 58 B 1k

According to the EN676 regulation, the burner is only allowed to work in this manner if VPS operation has
been set to operate before the burner starts up; option/parameter 129 must be set to 0.

M5 EN676 FIRLE, WR IR R G BONEIR R & A ST AT, MRS %L 129 AT
0.

The start sequence without pre-purge is as follows:
TCTRMAT ) JR BG40 R B s«

1. Firstly, the system goes through its internal tests and relay checks.
T, RGHEAT AR Gk L AR A .

2. Call for heat on Terminal 57 activates and the system will go through the VPS operation.
W P RE OS2 57, RGO AT BT TR SR AF

3. If this operation is successful then the MM will drive the channels to the light off or start position.
W RAZIRAE T, 32 R SOk SR S 2 R K B E R B AL

4, Once all channels reach the start position then the burner will light off.

MPTAEE RIS R AL E G, BAREERRE R

burner shuts down in an abrupt manner, e.g. loss of power to the unit, then the next time the burner starts-up
a complete purge will be initiated.

WA AR R BORHT, BB W, SRJE T AR AR IR B 58 B I R
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If no pre-purge is enabled in option/parameter 143, and one or more of the following conditions occur, the
next time the burner starts up, a complete pre-purge will be initiated:
WURAEIRTUZH 143 HE TR, WS R —Fh e 2 Fh DU RS0, T OOBARE A8 8 sl K #E 4T 58 B 1 4

ik

. Burner lockout
BRIGe s B &
. Loss of power to the MM
32 S R T e
. VPS checks have failed
W 1T A R e A 2R I
. MM has been in standby for 24 hours or more

FEIAEE 24 /N BCE A )AL A UIRES

Note: Pre-purge is only available on fuels which are optioned as gaseous.
e TSR FEIRH G 471817
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6.8. Mini Mk8 MM Flame Detection Using lonisation /

FIABEERARIT Mk8 REUZFIRR A KGR

As well as using UV or IR, the Mini Mk8 MM can detect a flame using an ionisation signal/flame rod. This is
wired into terminal 64 and the cable must be shielded.

B TERAMR LI AN, MK8 TRl R 42 il A th mT DA Y R 5 5 BB AR AR T . X G BRI A B UR A 26
ipes| 2t 64 L.

For ionisation, the flame will be signalled when the rectification voltage is above 30Vdc, the maximum
sensed rectification voltage is 540Vdc, above which a Lockout will be generated.

RTHBEES, HRRBEKRT 30vde ¥R K MEE S, mlknill H i oS8 I i 2

540Vdc, %A AR 2 S BBUE .

Please check Autoflame Flame Scanners Guide for further details about flame detection options.
A RKIERNEI FEANE S, B EFE Autoflame JRER I 2545 7 -
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6.9. Terminals 80, 81 and 82 Functions / &5 80. 81 71 82 IhfE

6.9.1. T80 Functions / #£&i5 80 ThiE

Option/parameter 154 controls the function of terminal 80. One of the following functions can be triggered
when a live input is detected on this terminal.
LIS 154 1541 231 80 MIDRE. Rz BRI K Zqm NI, P Re o fil & DR b i) Thie .

Start position interlock Allows an additional safety check on the valves and damper to ensure that they are
in the correct position for start/low fire using end limit switch.

Please check Autoflame Valves Guide for further details.

“JA Bh i B FOVEXS IR T IR TEAT B M 2 e, o] DM i BRALTT ¢, DL OR e AT 14 T IE
R SN E
H A Autoflame [ 148w P 1 fESE 24015 .

Night setback input The setpoint is reduced according to the night setback offset set in option 85.
“CRIAI BN AR LI 85 ¢ LA [ i 1% i 7% B R PR AR B A

Reduced setpoint input The MM will fire to meet the reduced setpoint set via the MM status screen.
“RRACE ER N TR I s A HROLR S i e 1 B A A e 2 Shi 2 PRI R 1AL {1

Delay to purge input terminal 80 is used as a delay to purge input to indicate that the system is ready to
move to the purge phase, otherwise the system will be stuck in ‘delay to purge’ indefinitely, unless a timer is
enabled in option/parameter 157.

“CHEIRM TN Z i 80 FHIEIE I AN, LAE/R RGAERFE N BB B, 75 W AR G Jo B 1 =
FEAE “IERf IR, BRARFEIRIUZEL 157 R HHR 88

Option/parameter 157 can be used to set a timer for the delay to purge input. If the MM does not see this
input for 1 second within this time set, then a lockout will occur. Setting 0 will disable this timeout, so the MM
would sit indefinitely in delay to purge.

WIS K 157 AT AR BB R E U & WRIE BRI E I E A 1 BB R BN
IWABEN KA. BB O A MBI, Rt Hl T HORE J0 BRI 5 R e

6.9.2. T81 Functions / &if 81 IhiE

Option/parameter 155 controls the function of terminal 80. One of the following functions can be triggered
when a live input is detected on this terminal.
WEI/Z 4 155 i 23 81 M DRE. EZ & EA IR K 24 AR, AT RE 2 fil ok DR b ) Thdg .

Purge interlock Terminal 81 acts as an input for a mechanical end stop. It must be made for the whole of the
timed purge and post purge phases, otherwise a lockout is triggered. This input must not be made while not
at purge.

Wt 2y 81 AR UMK S5 1k B4 o 06 R AE 38 AN IS 1) B0 78 WS R 5 AT R B, 75 D0 gl 2
RBGE . AT A REREAT ILHIN -

Low flame hold input  An input on terminal 81 will put the MM into low flame hold.

R KHE PRAF RN B ¥ 81 LA AKHE P B E TR MG PR FPIRES -

Purge pressure proving Terminal 81 acts as a purge pressure switch input. It must be made continuously for
the full purge time before proceeding from purge. If it drops out during purge the purge timer restarts.

WA IR IE i 8LAEN— MR T RN o IIRIATFAEZ AT, BEAS IR (8] o 25 S o
ASRAE WA IR R, U WA T 2 3R S 5)
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It must not be made before the blower motor starts to confirm the input is working correctly. If this input
comes on during the relay tests then lockout is triggered.

FERBLEALR BN A/, Z8m T A AR ELVE B IE R TSRS . W R IX AN A\ AE 4k i 25 0 1R) HY 30,
A F R RAE

Option/parameter 158 adds an optional timer to this phase. The system will lockout if this purge interlock
timer has elapsed. This timeout can be disabled so the MM will be in the purge phase indefinitely.

EIZH 158 U N — ST i E I 4% B AP B an R WETERBITHIN 8 A ], RGUKMBUE. TRIZE
PRI, 3 A2 A ks To BR b Ak T WS B BL

6.9.3. T82 Functions / i 82 LhiE

Option/parameter 156 governs the function of terminal 82. One of the following functions can be triggered
when a live input is detected on this terminal.
T/ 2% 156 ¥ 40 82 WIThRe. 7R AR KA, FTae Ak LA b i hRe.

Warming stat
b I 4%

Input on terminal 82 will stop the MM warming in sequencing where there are no non-return valves, see
option 40. When no input is detected, the MM will go into warming.

FERA L BRI EOLT , %0 82 LM AKHE (LR BB AR, 2 WA 40, LB B A,
PRI SR HE AR o

Valve proving mains input
R 11 2 P Y

A low pressure switch can be wired to terminal 82 for valve proving; see options 125, 126 and 128. Please
refer to the Sensors Guide for further detalils.

£ 82 uii ¥ EA[EE—MILETF R, AT RIS 2 WiEknl 125, 126 1 128. &S LSRR 2
YT
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7. REMOTE CONTROL |/ mfgis4l

7.1. Modbus Settings / Modbus & &

The data on a Mini Mk8 MM can be accessed remotely either by connecting the MM to a Mk8 DTI, or by
using Direct Modbus.

T P R HGE R ) MK8 DTI, Bl F H 4% Modbus, R LA FE; 1) MK8 R 42 il Ee b it 24 .

There are a limited number of Modbus addresses available on the Mini Mk8 MM which can be accessed
directly without the need for a DTI.
Mk8 il R s T A 40 Modbus Hitik . #/E35 07 @IS D.T.L kR 4% A iX £ Modbus Hitik: .

When using Direct Modbus, e.g. connecting to Building Management System from the MM without a DTI,
then neither Autoflame Intelligent Boiler Sequencing (IBS) nor the DTI can be used.

HEBZEMH Modbus I (Eban4 A Al DTS H S SR T LR SN ) , Autoflame e lr
BEREAN DT LEASREAE T o

The MM communicates using an RS485 data link from terminals 27 (-ve) and 28 (+ve). Belden 9501 data
cable is recommended.

PRI P340 1 27 (-ve) M 28 (+ve) | ff) RS485 ¥¥i £k 4T . 2ilfd FH Beldon 9501 %/ £k .

Up to 10 MMs can be linked together and connected to a Building Management System via terminals 27 and
28. Each Mini Mk8 MM will need to be set with an individual Modbus device ID in option 104.

2K 10 MEHIBHOERGIR, A5l ki1 27 M1 28 ST B ARAGER . BIEE ELIED 104
KikEAREG Mk8 AL I Modbus B & FRiR 5 .

The maximum block of addresses the Mini Mk8 MM can read and write to is 127, as per Modbus having a
built-in limit of 255 byte packets.
Mk8 T Y i i A B 152 5 1 B K Hh ik B2 2 127, Modbus (19N B KPR 2 255 775,

If the MM does not receive any Modbus commands for 60 seconds, the Modbus goes ‘offline.” You can keep
the Modbus ‘online’ with a simple instruction, such as polling or setting a single value to that individual MM. If
the Modbus is ‘offline’ then remote setpoint and firing rate set via Modbus will be disabled. The only
exception is the enable/disable burner which changes the enable/disable button on the MM on the home
screen, as this change will last until the Modbus state is changed again or the enable/disable button is
pressed again.

iR G 60 FAYE] Modbus 54, Modbus ¥ “ F4E” o FF AT LLK H {8 545 4k /% Modbus
) “FEL” oo i B AT ] 5 e W B BE R E . R Modbus &b T “RE” RS, H P ARERIH
Modbus Kzt 2% B HE LR . £ Modbus B 55 RT LA #2 il LB 3 0T _E ) 32040 K e z)J/ﬁUW%%%
7E Modbus B J5 A\ Modbus Mk H 05 /45 PRI a5 i dir 4 B0 T 3 BRI A% 8 B/ 42 A1
#AE.

If the MM is powered off or the communications is lost, the Modbus address values from the unit will not be
true.

G SR A R R B PR e A v T, AR R 2 A R R (1 Modbus ki i .
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7.2 Configuration / &8

Option %1 Description t.#] Setting B &
100 Sequencing/DTI or Modbus function 1
#45/DTI 8. Modbus &
101 Modbus baud rate As required
Modbus B FF % R 5 2
102 Modbus parity setting As required
Modbus 5 1% & AR 7 2
103 Modbus stop bits setting As required
Modbus ¢ 1147 1% & R 75 2
104 Modbus device ID As required
Modbus & % brii 5 R 75 2
105 Binary format As required
A% MR 5

The following terminals are used for Direct Modbus.
LA 28356 FH T H 4% Modbus .

Terminal £ Description it i
27 RS485 -

28 RS485 +

S Screen [t
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7.3 Modbus Addresses / Modbus it

There are 4 types of Modbus addresses:
— 45 P2 Modbus Hutik:

Ox Read/Write digital outputs — off/on Commands
Ox B/ MrimtifES - KETFEHmL

1x Read digital inputs — off/on signals/indications
Ix W HFRANGEST - KADTEESHER

3x Read analogue inputs — variable data in

3x B BMEE S - TARHE

4x Read/Write analogue outputs — variable adjustments
Ax FE B EE S - AR

Address Type: RWD = Read/Write Digital (/5 ¥v &)
Hiuhk 2R RD = Read Digital (3zH $7&)
RWA = Read/Write Analogue (i/'5 Hifll &)
RA  =Read Analogue (izEX fiftl &)

These are binary values and have a
0/1 value indicating an off/on or
no/yes value.

XU T IME, 071 HE AR R
HIDT I8 B 5152

These are multiple integer values and
can have a value of 0 to 65534 and
do not contain decimal points i.e.
channel 1position Modbus value is
900 which is equivalent to 90.0°
XL R 2 EARAUE, BUEVEERZMN O

#| 65534 JfAVH /N BN, EiE
1 7 & Modbus ({8 2 900, ‘%[
+90.0%
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Address Description Type

Mk B RE

00001 Enable/Disable MM Read/write digital
[ERRAFHIRER HE HFE

0 = Burner is enabled, 1 = Burner is disabled

0= B RMkeds, 1 = 22k

Value changes state of enable/disable button on MM home screen; changes are kept if MM loses
comms with Modbus device sending commands

HENXEHEREFRE CERZERIRENNTS, MREFRRAETS Modbus IRERIXBSHIE
5 WSREEN

10217

EGA Trim Optioned Read digital
EGA {74078 EH e

0 = Trim not optioned, 1 = Trim optioned
0 = NEFREERIE, 1= SRRUEERE
Returns value 0 when option 12 is set for monitoring only.

I 12 PBLE N AU I, R EIEUE 0.

EGA is Trimming Read digital
EGA IEfE/E g ER

0 = EGA not trimming, 1 = EGA is trimming
0= EGARERUE, 1=EGAIEHERIE
Returns value 0 is actual temperature/pressure is below trim threshold

RS 0 EEfREE/FERTHBRIE

EGA Cooler Ready Read digital
EGA [QENEEHE EH e

0 = Cooler is ready, 1 = Cooler is not ready
0 = SHNEERLE, 1= SHIEEKRTLE
Returns value 0 if EGA is an error state
W12R EGA b T A5 RIRES, IR [HIEUE 0.

10220

EGA Ambient Temp OK Read digital
EGAREZEREESR EH e

0 = Temperature OK, 1 = Temperature not OK
0= BEESR, 1= BEAES

10221

EGANO2 On Read digital
EGA J5F NO2 [ER728 15EEY # i

0 = NO2 cell not optioned, 1 = NO:2 cell optioned
0=WHIEH NO2 &N &, 1 = ik 1 NO2 &M%
See option 36, valid for Mk7 EGA only

S %M 36, {MIEFF MK7 EGA

EGA SO20n Read digital
EGA [5F SO2 kii=s EH M E

0 = SOz cell not optioned, 1 = SO2 cell optioned
0 = /=R SO2 Rpisg, 1= [5F3 SO2 RNizs
See option 36, valid for Mk7 EGA only

Z WRTT 36, 13& T MK7 EGA
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Address Description
Motk 15EH
10224 EGA OK to Sample

EGAT4E, HEEXREF
e 0=EGA s not sampling, 1 = EGA is sampling
0= EGAREXRFE, 1=EGAXRHH

Type
et
Read digital
T HFE

10233 Hand Mode
FahE
¢ 0 =MM notin hand mode, 1 = MM in hand mode
0 = FHEIIEF A, 1 = EHIEHRFFhEA

Read digital
ZE # e

10234 Low Flame Hold
K IAELRERE

e 0=MM notin low flame hold, 1 = MM in low flame hold

0 = FHIBHARR IO TR, 1 = ISHIBHR KA IR R

Read digital
T HFE

10242 Disabled Status

e 0= Burner enabled, 1 = Burner disabled
0=JREEETITIE, 1 = BREEES ]

Read digital
EH e

e Returns state of enable/disable button on MM home screen and same value as address 00001

FEFSHI T B Lok AL AR /R PR, e WIBUE Tkt 00001 #H 1]

30101 Load Index

Read analogue

FERIR Y 1R
e Firing rate %
(SRS
30102 Firing Status Read analogue
BAPEIRZS Y =&

¢ 0= Non-modulating, 1 = Modulating
0= k=i, 1 = 5

¢ Returns value 0 single point change, fuel flow metering and commissioning
i B 0 B B o, BORHATE T E AT

30104 Burner Rating
(Y SES
e MWXx10

e Metric units determined from fuel flow metering
BT RETT ERERIAHIERRL

Read analogue
EE R E
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Read analogue

Address Description

bk 15488

30105 Actual Value
BMUNE]

Metric: temperature °C, pressure Bar x 10, low pressure Bar x 100
Afill: #E°C, 71 Barx 10, fit/% Bar x 100

Imperial: temperature °F, pressure PSI, low pressure PSI x 10
Jedl: W CF, I J) PST, {KJE PST x 10

Type

RN R E

30106

Required Value

e

Metric: temperature °C, pressure Bar x 10, low pressure Bar x 100
Atl: iRFE°C, JE7 Barx 10, fkJE Bar x 100
Imperial: temperature °F, pressure PSI, low pressure PSI x 10

®4l: SBEF,EH PSI, {KE PSIx 10

Read analogue
EEN R E

30107

Selected Fuel

iRt

0=Fuel 1,1 =Fuel 2
0=MREE1, 1 = BREL2

Read analogue
N R E

30109

Channel 1 Position
HiE 1 E
Degrees x 10
AR x 10
Range is -6.0° to 96.0°
i A-6. 0° %) 96.0°

Read analogue
EEN R E

30110

Channel 2 Position
HIE 2 L E
Degrees x 10

AE x 10
Range is -6.0° to 96.0°

SBEI-6.0°% 96.0°

Read analogue
EEN R E

30111

Channel 3 Position
BE 3 NE
Degrees x 10

AE x 10
Range is -6.0° to 96.0°

SBEIN-6.0°% 96.0°

Read analogue
EE R E

30113

MM Error Number
AR R AR

0 = System is does not have an error, N = error number, check error codes
0= RGABAE R, N = HiR R, KRN

Read analogue
EE R E

30115

EGA Current Oz Value

EGA 477 0, Hfl
% x 10

Read analogue

SN tEHE

30116

EGA Current CO2 Value

EGA g1 CO2 #{&
% x 10

Read analogue

SN tEHE
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Address Description Type
etk 1588 il
30117 EGA Current CO Value Read analogue
EGA =g CO #f8 Y =&
e ppmx10
30118 EGA Current Exhaust Gas Temperature Read analogue

EGA i <R E
e Metric: temperature x 10 °C
Al WHE x 10 'C
e Imperial: temperature x 10 °F
e WRAEE x 10 °F

1SN R 8

30119 EGA Current Efficiency Value Read analogue
EGA i 4l N R E
e %x10
30120 EGA Current NO Value Read analogue
EGA 247{ NO ${H N R E
e ppmx10
30121 EGA Current SOz Value Read analogue
EGA 4 SO2 $ift N R E
e ppmx10
30122 EGA Commissioned O2 Value Read analogue
EGA =g O 8(E N R E
e %x10
30123 EGA Commissioned CO2 Value Read analogue
EGARI{CO40(E N R E
e %x10
30124 EGA Commissioned CO Value Read analogue
EGAVEIHCO%(E EEN R E
e ppmx 10
30125 EGA Commissioned Exhaust Gas Temperature Read analogue
EGARIRSIEE RNt E

e Metric: temperature x 10 °C
Al iR x 10 C

e Imperial: temperature x 10 °F
ZaH: BEXx10 F

30126 EGA Commissioned Efficiency Value Read analogue
EGARIEEE A =R E
e %x10
30127 EGA Commissioned NO Value Read analogue
EGA 73z NO #(8 A R E
e ppmx10
30128 EGA Commissioned SOz Value Read analogue
EGA 73z SO #4(8 A R E
e ppmx10
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Address Description Type

etk 1588 il

30129 EGA Error Code Read analogue
EGATEIRIAS N R E

e 0 =EGA does not have a fault, N = EGA error code
0 = EGAZB$EIR, N=EGAEIRG

30130 Minimum Remote Setpoint Read analogue
B/ INZFE e N R E

e Metric: temperature °C, pressure Bar x 10, low pressure Bar x 100
Atl: iRFE°C, JE7Barx 10, fKJE Bar x 100
e Imperial: temperature °F, pressure PSI, low pressure PSI x 10

) BECF,EH PSI, {KEPSIx 10

30131 Maximum Remote Setpoint Read analogue
BORIEAE BUE H JSEHY A8

e Metric: temperature °C, pressure Bar x 10, low pressure Bar x 100
Al JEE°C, JE77 Barx 10, {&JE Bar x 100
e Imperial: temperature °F, pressure PSI, low pressure PSI x 10

B4 SBECFJESH PSI, {KEPSIx 10

30132 Current Flow Thousands Read analogue
TR 1000s EEY 2

e Metric kW, imperial MMBTU/hr x 1000
A KW, 8] MMBTU/ hr x 1000

¢ Remainder after whole number of MW or MMBTU/hr x 1000 taken away. E.g. 1.5MW gives 500 value
and 15.1MMBTU/hr gives 100 value
MW Hff sl MMBTU/hr x 1000 #C{E#¢ 2 R U IR R %7 . 1. 5MW/hr FOXS RSB 2 500
1M 15. IMMBTU/hr (A% SEUE & 100,

30133 Current Flow Millions Read analogue
LHTE [ RN 1RHIE

e Metric MW, imperial MMBTU/hr
At MW, i MMBTU/hr
e Whole number of MW or MMBTU/hr. E.g. 1.5MW gives 1 value and 15.1MMBTU/hr gives 15 value
MW ${E B0 MMBTU/hr $U(E A% K0t . Ebfn: 1. 5MW XS 3B S 1, 17 15. IMMBTU/hr (% N 3B /& 15

30134 Fuel 1 Flow Total Thousands Read analogue
BRRL 1 S E 1000s AV S

e  Metric kW/hr, imperial MMBTU/hr
At kW/hr, FEfi] MMBTU/hr

¢ Remainder after whole number of MW/hr or MMBTU x 1000 taken away, x 1000. E.g. 1.5MW/hr gives
500 value and 15.1MMBTU gives 100 value
MW/hrEH{EEKMMBTU x 1000#0E# SR EESHIRISET, x 1000, Lbhn: 1. 5MW/hr % B 5 fE 2
500, fii 15. IMMBTU frI% S 3(ff & 100,

30135 Fuel 1 Flow Total Millions Read analogue
BRARL 1 BE H A IEY HE 8

e  Metric MW/h, imperial MMBTU
2] MW/, SEfi] MMBTU

e  Whole number of MW/hr or MMBTU. E.g. 1.5MW/hr gives 1 value and 15.1MMBTU gives 15 value
MW/hr {8 50 MMBTU $( (840t . Ehln: 1 SMW/he SR BB 2 1, 1 15. IMMBTU iR (#5042 15
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Address Description Type

bk 15488 it

30136 Fuel 1 Flow Total Billions Read analogue
1S WSS T i A EY A8

e  Metric GW/hr, imperial MMBTU / 1000
2 GWrhr, Zeii] MMBTU/1000

e Whole number of GW/hr or MMMBTU E.g. 1.5MW/hr gives 0 value and 15.1MMBTU gives 0 value
GW/hr $fi 5% MMMBTU 30l (9 S 80M8 . Ebtin: 1. 5MW/hr X RiEE R 0, 10 15. IMMBTU i 32 304 2 0

30137 Fuel 2 Flow Total Thousands Read analogue
BOBL 2 EIRE 1000 AV S

e  Metric kW/hr, imperial MMBTU/hr
2] kwihr, Jedi] MMBTU/hr

e Remainder after whole number of MW/hr or MMBTU x 1000 taken away, x 1000. E.g. 1.5MW/hr gives
500 value and 15.1MMBTU gives 100 value

MW/hr £{E8k or MMBTU x 1000 ${E# EFREHSAIRIREIT, x 1000, tLgn: 1.5MW/hr BIXIREL
(B2 500, M 15.1MMBTU B REMER 100,

30138 Fuel 2 Flow Total Millions Read analogue
R 2 SORE A EY SIS

e Metric MW/h, imperial MMBTU
At MW/h, il MMBTU
e Whole number of MW/hr or MMBTU. E.g. 1.5MW/hr gives 1 value and 15.1MMBTU gives 15 value

MW/hr ${BaE MMBTU BEREEME,. than: 1.5MW/hr XSREEMER 1, M 15.1MMBTU XIMEER 15

30139 Fuel 2 Flow Total Billions Read analogue
kL2 BiE ML EN K8

e  Metric GW/hr, imperial MMBTU / 1000

Al GW/hr, Jii] MMBTU / 1000
e  Whole number of GW/hr or MMMBTU E.g. 1.5MW/hr gives 0 value and 15.1MMBTU gives 0 value
GW/hr #{fi sk % MMMBTU $UE 858 . 1L.5MW/hr % S22 0, 1M 15.1MMBTU X B {8 & 0

30143 EGA Current Ambient Temperature Read analogue
EGA 4 HT 55 E Y HRHE

e Metric: temperature x 10 °C
Afil: TEE x10C

e Imperial: temperature x 10 °F
Jaifl: R x 10°F

30144 EGA Current Delta Temperature Read analogue
EGA %47 Delta JiJE {SEEY HEE

e Metric: temperature x 10 °C
Afil: TEE x10C

e Imperial: temperature x 10 °F
. JBE x10°F

30145 EGA Commissioned Ambient Temperature Read analogue
EGA ViR I 5515 EE R E

e Metric: temperature x 10 °C
Al IiE x10C

e Imperial: temperature x 10 OF
ZaH: RE x10°F
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Address Description
it 1588

30146

EGA Commissioned Delta Temperature

EGA Sk Delta iRE
Metric: temperature x 10 °C
Al UREE X 10C
Imperial: temperature x 10 °F
= JBE X 10°F

Type

Read analogue

RN R E

30147

UV Counts
LHNRATHE

Returns value displayed on MM

AR [R5 s AR PR A R L

Read analogue

RN R E

30148

IR Counts
AR EUE

Returns value displayed on MM

IREIEREEHIER EAYE

Read analogue

1SN 8

30149

lonisation Counts
SSITHEUE
Returns value display on MM

IREIEREEHIER EAYE

Read analogue

RN R E

30150 EGA Current NO2 Value Read analogue
EGA 4 NO2 ¥ /8 N R E
e ppmx10
30151 EGA Commissioned NO2 Value Read analogue
EGA ik NO2 £ fe N R E
e ppmx10
30804 Channel 4VSD Output Read analogue
JEIE 4 A TEEY SR

mA X 10orV x 10

30805

Channel 4 VSD Input
BiE 4 IR
mA X 10orV x 10

Read analogue

RN AR E

30830

Lockout Number
V]

0 = System is not in lockout, N = lockout number

0 = RGARBUSIRGE, N = BUEY

Read analogue

1SN S8

30831

Fuel 1 Type
Bk 1 R
0=Gas, 1=0Il
0=HA"<, 1 = B
Option/ parameter 150 value

YeIR/ S% 150 ${E

Read analogue

RN R E

Fuel 2 Type
WREL 2 283
0=Gas, 1=0Il
=B 1 = BRI
Option/parameter 151 value

YT/ 2% 151 Ul

Read analogue

SN R E
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Address Description Type
etk 1588 il
30839 Fuel 1 Hours Run Read analogue
BRBL 1 3817 /N £ IEY A
e Completed hours
58 /N I E
30840 Fuel 2 Hours Run Read analogue
BRBL 2 384T /NI 4L IEY A2
e Completed hours
SN R
30843 Fuel 1 Start-ups Read analogue
R R3] AN AR
e Start-ups
JE 3
30844 Fuel 2 Start-ups Read analogue
HRL 2 5 3) IEEN R
e  Start-ups
A3
30849 Current Gas Pressure Read analogue
AR IEEN R

e mbar x 10, “wg x 10, PSI x 100
e parameter 41 value

SR 41 Bl
40001 Remote Required Setpoint Read/write analogue
LS P 5 BOEE =/ EEE

e Metric: temperature °C, pressure Bar x 10, low pressure Bar x 100
Al Al MREC, K7y Barx 10, K% Bar x 100

e Imperial: temperature °F, pressure PSI, low pressure PSI x 10
el WL F, JEJJPSI, K& PST x 10

e After 1 minute of no Modbus communications to the unit, the M.M. will ignore this required value and
use the required setpoint set on the M.M.’s status screen.

IR B AL 60 FPRILE Modbus $54, IR RIS X L Fo 2U{E, % 0 A P AE 3 i A i

e b VI e (E HUE .
40121 Remote Firing Rate Read/write analogue
TR EEEE
e %

e 40131 must be set to 1 to change the firing rate remotely
LR U R, il 40131 I E N 1

40131 Remote Firing Rate Enable Read/write analogue
AR IR BE JA BRI E

¢ 0 =Remote firing rate disabled, 1 = Remote firing rate enabled
0 = mFEibe R BE KM, 1 = mEMRER eI R
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8. OPERATION / &k

8.1. Home Screen/ TRE

Burner \d: )
® Outside: 5 °C o
|
@ 73°c EGA
: 02 3.4%
| CcoO2 10.1%
CO  2ppm
Temp 81°C
o EFf 88%
2’@
/ >
23° |
® { 000 ]
5.0 mbar Firing Rate 38%

Modulating - Firing

31° 10.9 mbar

i W

Figure 8.1.i Home / & 8.1.i £ h#%:

The home screen shown in Figure 8.1.i. displays the current boiler setup. It provides operating information
for each component of the burner/boiler in real time. Pressing on components will display further information
e.g. pressing on the servomotor image will show the servomotor position history. This boiler room setup can
be configured to display what is actually on site, please see section 8.12.2 Boiler Configuration.

K 8.1i Won L FEREoR 1Al BUE, RS S AR TS R R AR, T %
AT AR R EZE R, Bt ™ (] ik AL B bR s (i AL 7 SE AL B . B B BCE AT ABEA
RRSERRALE, 1WA 8.12.2 WK TN R E.
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8.1.1. Home Screen Components /| T RE8 4

Servomotor

frl B FLATL

VSD

¥sD

Flame Detector

Gas Pressure

KRS 4 Sensor C)
RS 1A% s
Air Pressure/ Boiler OTC/ Boiler

Steam Pressure

Temperature Sensor

M OFe

Sensor AN R A I 2%
G NESWALL Y aF R FP AL
JE AR AR
Gas Pipe — gas Gas Pipe — no flow
flowing RAE-TCi s
BRAE -V RS
Oil Pipe — oil — Oil Pipe — no flow
flowing WA -TCHBN
R B
Fuel Valve —

solenoid open

WRRHE - HLRE IR AT T

Fuel Valve —
solenoid closed

JORL 1 - FEL R 1 5K A

Fuel Control Valve

Fuel Control Valve

MR 51

—open . — closed
BRI 1] 14T T R A2 1] -5 14
Regulator Feed Water Pump
R A KA
Feed Water Valve Steam/ Air
25K I Atomisation
HIRITAEN
FGR/ Induced Draft Air Damper
Valve RN

Combustion Air Fan
BRIge 2= KRN

EGA Information
TS5 B B

EGA

02 3.4%
CO2 10.1%
CoO 2ppm
Temp 81°C

88%

IBS Information
IBS #REHFIEE &

o
X
5
o
LS
o H

Induced draft
CHHIED 5] 08 R

Gas Flame Oil Flame
WA KNG Tk HE
Rotary Cup Burner “‘ Water Tube \
JEFA R RE TS IKE H H H }
o
. Firina [—000 J
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Three-Pass Fire
Tube

= [k

—

Four-Pass Fire Tube

DY el ki

Cast-Sectional

Horizontal Coil Tube

© © 000OO0O000

Tube AP I 0000000000 O O {
[z Tyl
| 00000000000 O O |
: 0 © © 000000000
|COOOOCO000
Vertical Coil Tube Kiln
B A=l Ehp

0000 0000

00000 Q000

00000 Q000

00000 Q000

BOOOO o000

o

o

o

o

o

o

@]

@]

@]

@]

o

o T

O 'iﬂ
s T

0 000000000000 00000D

2N

Firing Ra

g T

——

Vertical Condenser
AL A P

J

—l

o

;F
.

8.1.2. Home Screen Buttons | = RE&E 140

The Home screen comprises of various components that can be selected to navigate through the information
screens of the MM The components display in the Home screen according to the boiler room configuration,

see section 8.12.2.

UL 8.12.2 75,

W5 o

LR A AL, AT LR 0

Jl_»l't'ﬁ

PSR LS R . AR ek o5 e B A 3 b e LSRR fE B
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Button 241

Component ZH{4

Description 15 B

@ 73°c Status Rz

The current boiler temperature/
pressure is displayed next to the
temperature/ pressure detector.
Pressing on the boiler or the load
detector gives access to the
Status screen, see section 3.2.

2R IR R AR R L Tk
MEE5 EoR . 4% b s g sl
aAZ AT BE IR B, WL 3.2
Mo

P o

Fuel-Air BRk}-255,

The current firing rate will display
below the flame, pressing the
flame gives access to the Fuel-Air
Screen, see section 3.3.
HHTABERAE KIG T 78R, %
KIGTEE AT CARE AR S5
W, 3.3 %5,

@V =

Flame Safeguard X J&E5 4~

The number of counts will be
displayed for the flame scanner
used. This button gives access to
the Flame Safeguard screen, see
section 3.4.

SRS RS I g T RO .
2 H R AT LLRE N K BT 4 B
Ul 3.4,

Servomotor A Il B

This button is animated to display
the current angular position of the
servomotor, and gives access to
the Channels screen, shown in
section 3.5.

A% W] DA By . 7 £ i LTI 24
U E, % T v LU @
Ehiw, 3.5 1.

VsD

VSD AR 5 2%

This button shows the VSD input
signal, and gives access to the
Channels screen, see section 3.5.

5 iz ] 2 A 5 28 0 A £
B, R LU E R R, R
3.5,

Gas Pressure Sensor
PRAE 1A% %

This button is animated with the
current measured gas pressure,
and gives access to the Gas
Sensor screen, see section 3.6.
AF ] CA SN i 2 s 2 w7 RO A
RETT, Fe A AT DL NS A AR
kA BE A, M. 3.6 T,

Air Pressure Sensor
TR IR S

This button is animated with the
current measured air pressure,
and gives access to the Air
Sensor screen, see section 3.7.
AF A n] DAl i s 1T pr ) A
RETT, Fe A AT DL NS S Ak
A BERE, WL 3.7 75,
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Fuel Flow #AEH7 50

Pressing on the gas/oil pipe gives
access to the Fuel Flow screen,
see section 3.8.
FNASUE R L AT LA BREHR
Bhht4E, 3.8 7,

IBS
B RE B A

The IBS box will show the ID
number of the M.M., and its
status, and if it is the lead boiler.
This button gives access to the
IBS screen, see section 3.9.

IBS MEE /RIEHIBLA ID 5 AR
A, WA EAE T LEN IBS B
¥, W39,

02 3.4%
CO2 10.1%
cO 2ppm
Temp 81°C
88%

EGA JHR 3T

The EGA box will show the current
exhaust gas and temperature, and
efficiency values. This button
gives access to the EGA screen,
see section 3.10.

A M (EGA) HERT LR 24
BOMHAE S i EEAE AR . %N
AP LLEN EGA BE%:, WL 3.10
s

@ Outside: 5 °C Outside Temperature

Compensation
AN BEAME

This temperature sensor is
animated with the current outside
temperature. This button gives
access to the OTC screen, see
section 3.11.

LA B T DAl I AR 2 R =
AMIRFE o F T A AT LN = AN R
FE#hfE (OTC) BE%E, W 3.11
o

8.1.3. Enable/Disable / SH/ZH

If option 15 is set to 2 or 3 then the burner can be enabled/ disabled by pressing LI in the Home

screen (Figure 8.1.i). If option 15 is set to 0 or 1, then the burner will cannot be enabled/disabled via the

home screen.

Disable
wmRED 15 #hikch 2 80 3, MATPAEERFE (K 8.1.0) L %@)ﬂf%%%ﬁﬁ%ﬂﬁ%ﬁﬂ?ﬁ%

BRbeds . WAEI 15 Bk 0 B 1, BAKeRS NITovdodid 3 b 5 F BAE
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8.1.4. Faults / &

Lockouts Phase Occurred Reset
1. Gas Sensor Type Standby 6 Jun 2015 08:47 8 Jun 2015 09:51
2. No flame signal Ignition 4 Jun 2015 14:40 5Jun 2015 08:41
3. No flame signal Pilot Proving 4Jun 2015 14:38 4 Jun 2015 14:38
4. No flame signal Ignition 4Jun 2015 12:58 4 Jun 2015 14:36
5. IR Comms Lost Recycle 4 Jun 2015 12:27 4 Jun 2015 12:32
6. IR Comms Lost Recycle 4 Jun 2015 12:27 4 Jun 2015 12:27
7. IR Comms Lost Recycle 4 Jun 2015 12:27 4 Jun 2015 12:27
8. No flame signal Ignition 4Jun 2015 11:48 4 Jun 2015 12:27
9. No flame signal Pilot Proving 4Jun 2015 10:58 4Jun 2015 11:46
10. No flame signal Ignition 4 Jun 2015 10:54 4 Jun 2015 10:56
11. No flame signal Ignition 4 Jun 2015 10:41 4 Jun 2015 10:52
12. No flame signal Pilot Proving 4Jun 2015 10:38 4 Jun 2015 10:39
13. No flame signal Pilot Proving 4Jun 2015 10:33 4 Jun 2015 10:36
14. No flame signal Ignition 4Jun 2015 10:31 4 Jun 2015 10:31
15. No flame signal Ignition 4Jun 2015 10:21 4 Jun 2015 10:21
16. No flame signal Ignition 4Jun 2015 10:18 4Jun 2015 10:18
Lockouts |MM Errors |[EGA Errors

Faults
Press - in the Home screen (Figure 8.1.i) to view the burner lockouts, MM errors, and EGA

errors. The MM will store up to 64 burner lockouts, MM errors and EGA errors. These can be reset via Online

Changes, see section 8.12.5.

Faults
EEFEEE (HF8.1.D T’i%T- WUEFEAN T LB R A B R . IRV ER RS 0 WA s
e BEHIBHUE AT 64 MABRARBUE R . BHIBEEE RAE S BT 1R . X BegE R AT DU i 78 28 58 ofdk

THEE, N.8.12571.
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8.2. Status Screen /| KESRE

8.2.1. Status / K&

Stutus Actual Required Reduced
oc DC "C
[Fom Y A S
Burner Rating T T
10.00 MW 300 -+ 300 -+ 300
1. Gas (active) T T
5503 starts - 325.5 hours T 1
200 T 200 I 200
Firing Rate 18% T T
PID Control I T
100 T 100 T+ 100
Actual 76 °C 80 7y T
Setpoint 77 °C ' l ' T
Required 0 0 =0
77 4
Stat On
=

Figure 8.2.1.i Status
Kl 3.2 IRAS R %E

Press the boiler load detector button or the boiler image in the Home screen (Figure 8.1.i) to display the
Status screen in Figure 8.2.1.i. The status screen gives the following information:

P2 B A I S A B B B (I 8.0, AP R AT BLE R & 8.2, 1.0 s MRS Fi e . RSB
AHUTNER:

. Burner rating
BRI # A0 A
. Current fuel selected and type
S HT P R AN S Y
. Burner starts and run hours
BRI A I B Az AT I ()
. Current firing rate
. Control method — internal PID control or external modulation (see option 45)
FEHIJT5- A PID £ 5B RS (ILIL I 45)
. Actual temperature/ pressure
SEBRi B 7
. Setpoint — required/ reduced temperature/ pressure
VA - P (PR IR R
. Stat status — T53 call for heat on or off
JEAFIRZS-T53 ZR A IT Bk
. Burner switch on/off offset (see options 9, 10, and 11)
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WA mFe (JLIETT 9. 10 A1 11) .

. Reduced setpoint (see section 8.12.7 Run Times, and option/parameter 154)
D BEE (W 8.12.7 WIBAT IS [RIFE IS4 154) .

. Indication if MM is firing to meet required or reduced setpoint (red = active, grey = inactive)
TR IR R PRI TR G T R BB (=A% KE=TX0 -

. Arrows for adjusting setpoint (they do not appear if using a DTI or OTC)

SR TR B A O I b A B 1 sl = A FEAME I AN B ) .

Press theA l arrows to change the required or reduced setpoints. If these arrows are not

displayed, then either the user setpoint change has been disabled (see option 15), or the DTI is controlling
the setpoint (see options 16 and 100) or OTC is enabled (see option 80).

%“;‘%?A ' 5 ST DT KT A B i R PR O R . QSRR R Sk, LR R AR T
PN LT 15) sRERMAEHEE (DT EEEIEl LES 16 1 100) s T 2 4ME i
A LT 80) .

Note: Use parameters 29 and 30 to adjust the load detector reading if required.
T B AT A A 2% 29 A 30 AT LAY S AR I B

8.2.2. Status - History / k7% - sk

Setpoint s Actua|mmm Firing Rate mm
Status 78
o =77
,
o /
575 as
Burner Ratin B 74
10.00 MW J 8 73 MUA ry
' £ AN J
. o 72 Fa WIS
1. Gas (active) -
5503 starts - 325.5 hours
100
90 \
.. — 80
Firing Rate 18% 2 70 \Vn\
PID Control ..3 60
50 =
Actual 76 °C & 40 \\
£ 30 \
) . iE 20 J \
Setpoint 77 °C 10
Required !

me(min)

0
10
2 —

Figure 8.2.2.ii Status — History / & 8.2.2.ii IR#&-J1 52
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History
Press - in the Status screen (Figure 8.2.1.i) to show the Status History in Figure 8.2.2.ii. The

setpoint, actual temperature/pressure and firing rate are displayed graphically. This data is logged for 24
hours on the MM.

History
RS FR (B18.2.1.D LT‘;‘%T- T3 s RT LR ] 8.2. 2,01 s RS P s o e /95 bR
T B T Rk pe e FH B 7 AR, B AE 42 i B o R A7 24 /N

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

i @ FZAN AT A e A2 s Sl RS TRIV B, 4% T Bt s AR AR e m] DUBCK 848 /N B 7 o

This information is logged for 2 years on the DTl when connected with the MM.

2% A% g 115 P AR RO SR N 205 R R AT P

Note: Power cycling the MM or changing fuel will reset this data log.

TE: LR EL R SO SRR H B R DR .

8.2.3. Status - Low Flame Hold / R7 - KN RFF

status Actual Required Reduced
°C °C °C
. _ - -
Burner Rating + + T
10.00 MW ¥ 300 ¥ 300 T 300
1. Gas (active) T + 1
5503 starts - 325.5 hours + + T
¥ 200 T 200 T 200
Firing Rate 10% 1 Tt +
Low Flame Hold T T T
+ 100 < 100 < 100
Actual 76 °C 807y T
Setpoint 77 °C l ' l ' +
Required 0 0 —==0
77 4
Stat On
Yow Flame Hand Mode Exit
Hold

Figure 8.2.3.i Status — Low Flame Hold
8.2.3.i R AR
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Press Hold on the Status screen (Figure 8.2.1.i) to put the MM in low flame hold, and press this

button again to return to modulation, see Figure 8.2.3.i.

Low Flame
ERESRFR (H 8.2.1.0) LT 1&%1%%?’;‘2%ﬂﬁfuﬂ%?ﬁﬁﬂﬁﬁﬁﬁ%ﬁki’éﬁ%, PR R iZi%
R R R 2T, WA 8.2.3.1.

Alternatively, the Mini Mk8 MM can also be put in low flame hold via an input on terminal 81, see option/
parameter 155.
Rl MK8 fft 2R 4% i At i mT LI 3 11 81 i N BORARK I TR ER, Wik T/ 2% 155.

Note: If using Intelligent Boiler Sequencing, then putting the MM into low flame hold will remove the unit from
the sequence loop. It will resume once low flame hold is deselected and after the next scan time elapses.

e WAL RE BN AP SR R BB BOMIR G IREF 5 28 B WRRZ PP S BB, U IE B R O DR Er
FET AN 8] 5 R R

Note: If low flame hold and hand mode are both selected, then the hand mode takes priority.

e RN IERRSA RPN, NP %

8.2.4. Status - Hand Mode / X7 - FaiER

status Actual Required Reduced
°C °C °C
L - - -
Burner Rating + + T
10.00 MW 1300 — 300 — 300
1. Gas (active) T + 1
5503 starts - 325.5 hours T + T
-+ 200 + 200 ¥ 200
Firing Rate A T + +
12% v @ it it
Hand Mode T T T
+ 100 + 100 + 100
Actual 77 °C  80-g 74 T
Setpoint 77 °C ' l ' +
Required 0 0 —==0
77 4
Stat On -
tow Flame Hand Mode Exit
Hold

Figure 8.2.4.i Status — Hand Mode
8.2.4.1 IR& - Tk
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Hand Mode
Press on the Status screen (Figure 8.2.1.i) to put the MM in hand mode, where the firing rate

can be driven up or down by using theA l buttons (see Figure 8.2.4.i).

Hand Mode

ERA TR (B 8210 BT T MR S LA R R B T AR, O T B

A ' A (UL 8.2.4.0) B nEk TR % ,

Alternatively, the firing rate can be set remotely via Modbus addresses 40121 and 40131, see section 7.
[l AT LU IS Modbus itk 40121 1 40131 2 ¥ A=, WL 7 1.

Note: If using Intelligent Boiler Sequencing, then changing the firing rate via hand mode remove the unit
from the sequence loop. It will resume once low flame hold is deselected and after the next scan time
elapses.

T AR AR RER R, UE I T a A A SR G IR FR IS 2R s MR A R R, O R R R TR
FRELE AN I (]S e R R

Note: If low flame hold and hand mode are both selected, then the hand mode takes priority.

s FERE PR A RFF AT E R, W F B o
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8.3. Fuel-Air Screen / %% - S5 R&E

8.3.1. Fuel-Air - Curve /| ¥} - @51k

.
Fuel - Air -
Commissione d mem Closed mm Purge mem

o
90 »

Servo Position 80
Fuel: 34.8° - 70
Air: 28.5° T %0
7 50
- £
Trim o 40
Phase: sample 2/8 S 0
Air Trim: +1.7%, +0.4° =
< 20
10
o= i
o £34.8

0 20 40 60 80 100

Fuel Servo Position(°)
Figure 8.3.1.i Fuel-Air — Curve
Kl 8.3.1.i #RK} - il £k
Press the flame in the Home screen (Figure 8.1.i) to view the Fuel-Air screen in Figure 8.3.1.i. This shows
the fuel valve and air damper angular position, the trim status and the commission curve graph.
FEFERR (F 8.1.0) LRI LA A 8.3.1.0 FnrIMk-= S b4, FAe L E/R TR 2= S X
FIRMBARLE . BORDIR A AT 1K i 28 14
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8.3.2. Fuel-Air - Map / #A§}-825 -

Limit A - Commissioned A+ Limit

Fuel - Air High

L
A cv A+

Inter
Fuel 29.2°
Trim -0.6°
02 3.30%
CO2 10.50%
CO  5.0ppm
1

Figure 8.3.2.i Fuel-Air Map / [ 8.3.2.i #kBl-2 5

Map
Press in the Fuel-Air screen (Figure 8.3.1.i) to view the Fuel-Air Map screen shown in Figure
8.3.2.i. The air rich and fuel rich trim values are shown for each commissioned point. The graph shows
EGA'’s current reading and if there is any trim correction on the air damper. The circle on the fuel-air map

indicates the current position of the trim correction, and how far the current combustion values are from the
commissioned values.

Map
ERREL- bR (B 8.3.1.) LHig Bl AR o B 8.3.2.0 s MR- B heds . BRI
RN A E T OR B . Rk R RN EGA I X FT SO A TR B IO R IE Canf D) o AR
=7 R P R P 7 22 A B A R > i R o 2R 1 A TR (R S

Option 12 must be set to 2 or 3 for the 3-parameter trim function to be activated.
LS 3 ZHR T AR, IR T 12 AT 2 BR 3.
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8.3.3. Fuel-Air - History / {#{%}-25 - i

Air Trimmms Firing Rate mm

Fuel - Air

e 1 |
D . J
.. T 5
Servo Position E’ r\mj
Fuel: 23.5° 0
Air: 14.8°
Trim ]gg P
\
Phase: sample 4/8 9 gg \
Air Trim: +8.7%, +1.0° T 0 Y
< 50 \\,\
> 40 \
.= 30
i 20

109 8 7 6 5§ 4 3 2 1 0

@ E}] Time(min)

Figure 8.3.3.i Fuel-Air — History / & 8.3.3.i #RBl-2 - 52

History

Press- in the Fuel-Air screen (Figure 8.3.1.i) to view the Fuel-Air History screen in Figure 8.3.3.i.
The firing rate and air trim history (if an EGA is optioned for trim) is displayed. This data is logged for 24
hours on the MM.

History

FEIRRL- 23R (] 8.3.1.D L@T- P szl aT LB & 8.3.3.1 Ao MREE-2 <P s, K-
AP LR SR TR AN A AT S G R e G e TR B, BRI S RAE 24
NS

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

fi @ TR RT DA R Bt R RIS s Bl AR b T DUTBOK B4 /N B o

This information is logged for 2 years on the DTI when connected with the MM.

AR i 15 PR B RN 2 AR B R A P AE

Note: Power cycling the MM or changing fuel will reset this data log.

Vi YR EE R CE ORI 2 MR TR
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8.4. Flame Safeguard Screen /| XIEFGIPRE

8.4.1. Flame Safeguard / X fBHR

Flame
Safeguard
Post Purge
Pre Purge

S T

Interrupted pilot

Flame Scanner
UV Pulses: 57

#6 1)

Press on the flame detector in the Home screen (Figure 8.1.i) to view the Flame Safeguard screen in Figure
8.4.1.i. The Flame Safeguard screen displays the following information:

FEER# (E 8.1.0) g FAIERM a4z T LA F B 8.4.1.0 BRI KGN % . KIGHT b % fon 1 LA
TMEE:

Figure 8.4.1.i Flame Safeguard — Status
8.4.1.i KIAPH-IRZS

. Current phase of the MM
PRI 2 TR B
. Flame scanner signal strength

KRIGHREI 2515 5 52 L
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Throughout the entire firing sequence, the vertical dotted line will move horizontally showing the currently
active components. The inactive components are shown in grey, and active in red. The rows refer to:

L BARBENY, TR ELE LR AT B8l s MRS SN AT ARG AR ook, s sh 4L
WIARNL. FTA AR AR

. Post purge
IELSE

. Pre-purge
iIL/€EE|

. Air damper position
AR E

. Main fuel valve
TR

. Pilot valve
FUK IR

. Ignition
HAKE

. Blower motor
AL

Please refer to section 4 for the start-up sequence of the burner.
AR B R BHIBF1 Z % 5 4
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8.5. Channels Screen | BigR%E

8.5.1. Servomotor / {RARE#H

Fue|mmm  Ajr o
Channels 100
O VSD 90
Servo Channel
80
Servos 70
1. Fuel 12.3° =
S
2. Air 12.9° z
"; 40
ﬁ 30
AN
20
VSD ) NNV
1. VSD [
Output 11.0mA 0
Input 11.0mA 10 2 6 5 4 3 2 1 5
@ E}] Time(min)

Figure 8.5.1.i Servomotor / € 8.5.1.i fi] iz FLAL

Press on the servomotor or VSD in the Home screen (Figure 8.1.i) to view Channel screen in Figure 8.5.1.i.
The following information is shown:
fEF B (8.1 bz Maik iblel VSD 4241 v] LLEEF K 8.5. 1.1 Pros (I8 IE be 5, HIE A 2R

TUTRER:

. Current fuel and air servomotor positions
L HT R AR IR AL

. VSD output and input
VSD i AN o

This data is logged for 24 hours on the MM.
GHIEAEAE R ORAE 24 /NI .

Use the@ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬂ%@ S AT LA P 7 B8 (A TRI Y B, 42 st sl AR bt T LATBOK B4 /N B

This information is logged for 2 years on the Mk8 DTl when connected with the MM.
B A R O S S RO BN 2 A5 B DRAT I 4

Note: Power cycling the MM or changing fuel will reset this data log.

Ve YR EE R B ORI 2 MR E R
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8.5.2. VSD Channel / Tz (VSD) i#iE

Outputmmm  |nput s

Channels 20
® ysD

w

Servos 16

1. Fuel 12.3° 9
'g 4%

2. Air 12.7° =1 f\ N
>
“ 10

VSD ’

1. VSD 6

Output 11.0mA

Input 11.0mA 4 s s 4 3 2 5

@ E}] Time(min)

Figure 8.5.2.i VSD Channell / & 8.5.2.i VSD i

VsD

Press Chanriel on the Channels screen (Figure 8.5.1.i) to view the VSD Channel screen in Figure

8.5.2.i. The VSD output and input signal histories are displayed. This data is logged for 24 hours on the MM.

VSD

ORI (8500 I UMM /S 5 it 440 LA 75 B I 8.5.2.1 i) VSD I FEEE, VSD

S(EE]
BB s 1 VSD fth A 5 1 St BRI AR R A 24 /N

Use the@ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬂ%@ FZAN AT A CSAR i s Bl RIS RN R, 4% T B S AL AR Al mT DUBCK 5048 /B 7R
This information is logged for 2 years on the Mk8 DTI when connected with the MM.
B A R O S I HI R ORI 2 A5 B R AR

Note: Power cycling the MM or changing fuel will reset this data log.

HE: FHEE S BRSO N R B R 1%
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8.6.

Gas Pressure Sensor Screen | RS EHERZRE

8.6.1. Gas Pressure | RSEH

¢ Gas Histor 15
Pressure Y

Gas Pressure

Commissioned  11.4 mbar 5

Actual: 11.4 mbar £ 12
R .

Valve Proving:  19.0 mbar a e "‘\‘\0
£ 10
8

j>E\, r;: 0 10 20 30 40 50 60 70 80 90

Commissione d mem Lower Limitmmmm  Upper Limit s

Gas Sensor

14
) “‘\“

11.4 mbar

Fuel Servo Position(°)

Figure 8.6.1.i Gas Pressure / & 8.6.1.i A5 L /)

Press on the gas pressure sensor in the Home screen (Figure 8.1.i)) to view the Gas Pressure screen in
Figure 8.6.1.i. The following information is displayed:

fEEB A (B 8.1 % PSR GBS T LS H K 3.6.1.0 BRI %, MREI R ER
TUTER:

Commissioned gas pressure

AR LT

Actual (current) gas pressure detected

K SEbr CHET RRETT

Valve proving gas pressure

T IR IR IR T

Status of main gas and vent valves

FRRAIRAIHE S RS .

Upper/ lower gas pressure limits for the fuel servomotor positions
PR R AL B BN R ST BRAE
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8.6.2. Gas Sensor - History /| A5 {5=i2% - [HisE

Gas Sensor

Gas Pressure

Commissioned 11.4 mbar _
Actual: 11.4 mbar _E
E
Valve Proving:  19.0 mbar S
g
a

11.4 mbar

=

Commissione d s

Actuq| mm

Gas ° Histor
Pressure Y 20

Ln

o

n

&2

10

Time(min)

Figure 8.6.2.i Gas Sensor — History / € 8.6.2.i A% &8s - i 5

History
Press - in the Gas Pressure screen (Figure 8.6.1.i) to view the Gas Pressure History screen in

Figure 8.6.2.i. The commissioned and actual gas pressure histories are displayed. This data is logged for 24

hours on the MM.

History
FEMVRIE b5 (& 8.6.1.D LT&T- P st nl LA 18] 8.6.2.0 B IR UE I P s e A
REFIPSBER s R U 0 3 SR AT SEBRIR TR A B St 12 R A R LR P R A 24 /N

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis

to zoom in/ out of the graph.

ﬁﬂi@ S AT LA P 7 B0 (RN RIS st sl AR b i T LUTBOK B4 /N B

This information is logged for 2 years on the DTI when connected with the MM.

AR i 5 PR B R Z AR B R A P AE

Note: Power cycling the MM or changing fuel will reset this data log.

TE: AR A SR SRR B R
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8.7. Air Pressure Sensor Screen | Z5F hifBBRE

8.7.1. Air Pressure | E5EH

. Commissione d s
Alr sensor With Trimmss  |lower Limitmmmm  Upper Limit s
®  Air :
IERR
Air Pressure 6
Expected: 5.4 mbar .
Actual: 5.4 mbar _E S I -
Difference: -0.0 mbar E |54
]
5 0
A 45
< \
4
3.5 :
:23.5
0 10 20 30 40 50 60 70 80 90
Fuel Servo Position(°)

Figure 8.7.1.i Air Pressure / ¥ 8.7.1.i &<k /1

Press on the air pressure sensor in the Home screen (Figure 8.1.i) to view the Air Pressure screen in Figure
8.7.1.i. The expected air pressure, actual air pressure, and the difference between the expected and the
actual air pressure values are displayed.

fEFBig (B 8.1.0) L FEALIMERSHZH T IS ERE 8.7.1.0 P w UL Ibs. =K bRER
TR RS bR R AR U 25 U RS m 2 U 7 1] ) ZE 46

The graph shows the commissioned air pressure and its upper/ lower limits for the fuel servomotor positions,
as well as the air pressure values with trim added on the air damper.
ERERIR TR A SR AV IR FE AL B/ BRAE PSR B SO T SR B

If commissioned with an EGA, the air pressure is stored during trim. The red line of air pressure is then
displayed to take into account the deviation in the air from the brown commissioned line on the graph.
WA AT AGEAT IS, W SR AR T ORAF o BT 73 (9 23 AU 70 2040 R 2% RE AR 1 i AE 26 5 UK i
Fo
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8.7.2. Air Sensor - History | S5/ - IS8

Commissione d s Actuq| mm

Air Sensor

) ’
History
Pressure
i r

5
Air Pressure J \W_/‘/
Expected: 5.4 mbar _ 4
Actual: 5.4 mbar _E
Difference: -0.0 mbar E3
@
2
w2
a
1
0 —

10 0

@ E}] Time(min)

Figure 8.7.2.i Air Sensor — History / & 8.7.2.i =5 4&&2% - ik

History
Press - on the Air Pressure screen (Figure 8.7.1.i) to view the Air Pressure History in Figure

8.7.2.i. The commissioned and actual air pressure histories are displayed. This data is logged for 24 hours
on the MM.

History
RS BER (K 8.7.1.D LT&T- Jisagin] LA R K 8.7.2.0 s R I piss. o
AR S BER R TR U 0 I S SR A R S B S, B R AR A AR R AF 24 /N

Use the@ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬂi@ TR AT LACSCRE P 7 B0 (A e TRI Y B, 42 St sl AR b i T LUTBOR B /N B

This information is logged for 2 years on the DTI when connected with the MM.

R i 15 PR B RN 2 AR B R A P AE

Note: Power cycling the MM or changing fuel will reset this data log.

Ve YR EE R B ORI 2 MR TR
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8.8. Fuel Flow Screen /| B RERS

8.8.1. Fuel Flow /| A8 #E

Commissioned mes

Fuel Flow
L
Fuel 1 Gas
Firing at: 87% .
Flow Rate: 8.7 MW 2
Totalised: 3600.7 MWh 2 6
Gross C.V:  37.25 MJ/m? 3
& 5
. -
Totalised 2 4
1. Gas 3600.7 MWh
347988.7 m3 3
2

0 45.3}
0 10 20 30 40 50 460 70 80 90

Fuel Servo Position(°)

Press the gas/oil pipe in the Home screen (Figure 8.1.i) to view the Fuel Flow screen in Figure 8.8.1.i. The
following information is shown:

EES A (B 8.1 i FHRRL-SRE M T U A ERE 8.8.1i0 Fraiiklid 4. MR BB R TR T A
TMEE:

Figure 8.8.1.i Fuel Flow / & 3.8.1.i ¥Rk &

. Current firing rate

. Current fuel flow
YHTIRRHAL R

. Gross calorific value of the fuel
PRBL S IAE

. Totalised fuel flow
SREHRE

. Totalised fuel used

T SR
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8.8.2. Fuel Flow - History / {# K& - i

Fuel 1 mmmm Fye| 2
Fuel Flow
L
: ~
9
Fuel 1 Gas 8
Firing at: 83% .
Flow Rate: 8.3 MW z 7
Totalised:  3600.7 MWh z,
Gross C.V: 37.25 MJ/m? ‘g
& 5
. 3
Totalised o
L
1. Gas 3600.7 MWh
347989.4 m3 3
2
| l
0
8 7 6 5 4 3 2 1 0
@ E}] Time(min)

Figure 8.8.2.i Fuel Flow — History / [&] 8.8.2.i ¥kl & - ik

History
Press - in the Fuel Flow screen in Figure 8.8.1.i to view the Fuel Flow History in Figure 8.8.2.i.

The fuel flow rate history is displayed. This data is logged for 24 hours on the MM.

History
FERRERR RS (818.8.1) L% F P s # A nl LA 18] 8.8.2.1 P U RARHAT & 7 S e s,
WA B P S e S 1 ORI B SRR, 2R AR AR S R R ORAT 24 /N

Use the @ m buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬁﬁ@ FZAN AT A e AR P s Sl RIS TR) S B, 4% T Bt s AR Fn il a] ABOK BRG5 /AL 7R -

This information is logged for 2 years on the DTI when connected with the MM.

AR i 15 PR B R 2 AR B R A P AE

Note: Power cycling the MM or changing fuel will reset this data log.

Ve YR EE R B ORI 2 MR TR
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8.9. Sequencing Screen | BEiTR%E

8.9.1. IBS - Sequencing /EEERKNEHE - BT

IBS Boiler Sequence
L
: 1 2 3 4 5
Boiler 5 90-1 90-F 90| 90 901
Lead boiler 1 80— 80-- 80- 80 80
Hot Water 4 4 1 4 1
70— 70+ 70+ 70—+ 70—+
Status O 4oL 01 60 60 60
50— 50—+ 50— 50—+ 50+
Next Scan Time T T T T T
3 minutes 40 40—“— 40—“— 40—“— 40—“—
30 30— 30— 30—+ 30—+
ACiUUI 80 oC T T T T
Setpoim 77 °C 20 20 20—“— 20—“— 20—“—
Required 108 10 mlmlm——
42% 20% 10% 10% 0%
On On On On Off
RXFail @8 ®®@ ©®@ 00 @@ @0 0@ 00 o8 o8 oo
DTl @®

Figure 8.9.1.i IBS — Status / 5] 8.9.1.i IBS JIRZ

Press on the IBS box in the Home screen (Figure 3.1.i) to view the IBS Status screen in Figure 8.9.1.i. The
following information is displayed:
fEEBHE (B 8.1 1% T IBS %4l A A K 8.9.1.0 FiRi IBS IRAFF#. I1BS IR ER T LR EE:

ID number of the MM

Pl 1D 2

Lead boiler

FHlp

Type of sequencing (steam/hot water)
BRI GRIRIAO

Current status

HHDIRE

Next scan time

R T

Actual temperature/pressure
SERR il B 7

Required setpoint

JT 75 WE A

Number of MMs in the sequencing loop
BG4 A

Current firing rates of all the MMs in the loop
P b T L) 24 A R e e

Current status of all the MMs in the loop

Mini Mk8 MM Manual

MK T 70 42 il 45 e T i
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PEIA BT FE B 2 RS
. Sequencing communications check
HEEmE

Note: To display the sequencing communications diagnostics as shown above, parameter 83 must be set to
1.
I BERHHZEEZKERE, 2383 LRy 1.

Pressing on the bars of MMs which are offline will give more information on why it has been removed from
the sequencing loop.

R L 5% H 2R UE 2 E R, IR IR PR ER 1 IR A

8.9.2. IBS - Lead Boiler / E8E48 /MBS - 5847

IBS Boiler Sequence
)
. 5 1 2 3 4
Boiler 5 90 9088 9088 908 90
Lead boiler 5 80 goll 5ol 5o 50
Hot Water
70 70 70 70 70
Status On 60 60 60 60 60
50 50 50 50 50
Next Scan Time
1 minute 40 40 40 40 40
30 30 30 30 30
Actual 69 °C
Setpoint 77 °C 20 20 20 20 20
Required 10 10 10 10 10
100% 100% 100% 100% 100%
On On On On On
RX Fail @ [ R e e e e e e e e e
DTl @@ [ ]

Figure 8.9.2.i IBS — Lead Boiler / ¥ 8.9.2.i & REAR JBEFE - 8P

Lead boiler
Press in the IBS Status screen (Figure 8.9.1.i) to select that MM as the lead boiler.

Lead boiler

7 IBS IR Hi%E (K8.9.1.D) Li%F AL T DA B2 A% ] B A D R A

Note: If another MM has already been selected as lead boiler, or no boilers have been selected as lead
boiler, then the MMs will fire independently until one lead boiler has been selected.

VE: 3 SR At ) R bR L 3 5 A 9 B P B O e S A e B, IR R SRR B 2Rk E — A R
o
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8.9.3. IBS - History /| EftsakPEE - [hse

Boiler 1 mmm Boiler 2 mmm Boiler 3w Boiler 4 mem Boiler 5 mem

IBS 100

o
History 90

Boiler 5 80
Lead boiler 1 70
Hot Water g ‘0
2
Status On K 50
(=]
[
B 40
Next Scan Time L
2 minutes 30
Actual 68 °C 20 |
Setpoint 77 °C —
Required 10
0
20 10 0

@ E}] Time(min)

Figure 8.9.3.i IBS — History / & 8.9.3.i & Rg##4= - Jisk

History

Press - in the IBS — Status screen (Figure 8.9.1.i) to view IBS History screen in Figure 8.9.3.i.
The firing rate histories for the MMs in the sequencing loop are displayed. This data is logged for 24 hours
on the MM.

History
7F IBS IR&FH (K8.9.1.0) i T -Jﬁifﬁ%ﬂﬂuﬁﬁ 8.9.3.i /RN IBS i %,

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬁﬁ@ FZAN AT CLeS A2 s S0 RIS TRIE B, 4% T Bt B AR AR AT DUBCK 848 /N B 7

This information is logged for 2 years on the DTl when connected with the MM.

LA AL R O S B IOE IR AE SR TR A P

Note: Power cycling the MM or changing fuel will reset this data log.

TE: R EL R SR SRR B R TR
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8.10. EGA Screen /| IS St (EGA) B%

8.10.1. EGA - Gas / S S - S
EGA O COZ2mmm  COmmm  NQ wm
® © 20 N
- T- T

R

°
Status € 10 T
Sampling c

S
Gas Concentration 0 Z
02: 3.6 % 3.1 %
CO2: 100% 10.2% —_ l’
CO: 2 ppm O ppm E 30 —J
NO: 42 ppm 40 ppm -‘% /_

S 20
Temperature g /
Exhaust 0 °C 76°C 10 N
Ambient 20°C 24 °C 5 [ \\

&) /, ——

0 =~
Efficiency 87 % 88 % 6 5 4 3 2 1 0
@ E}] Time(min)
Trigger
Cal.

Figure 8.10.1.i EGA — Gas / [ 8.10.L.i fH S/ HH{X-#A S

Press the EGA box in the Home screen (Figure 8.1.i) to view the EGA Gas screen in Figure 8.10.1.i. The
following information is displayed:
fEXBE%E (B 8.10.) 1% T EGA 417 LAA & I 8.10.1.i inf] EGA RSB, EGA M FHE R TUT

= B

[P

. EGA status
EGA K&

. Commissioned exhaust gases, temperature and efficiency values (in grey)
WA IR RCRE ORED .

. Current exhaust gases, temperature and efficiency values (in black)

LETHAE S BEEMACRE CRED .

This data is logged for 24 hours on the MM.
PRI AR B R AT 24 /NS

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.

ﬁﬂi@ LS ITIND NS & bans ¢ €/ s L N = S P N & (e I O AT DN N RN S P

This information is logged for 2 years on the DTI when connected with the MM.

R A% F 1 5 PR B SR I 2 A5 R R A A
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Note: Power cycling the MM or changing fuel will reset this data log.

TE: DhERIEIABCE HR e s B B R DR .

Cal. ) _ o . .
Press to force the EGA into a calibration when it is next in a safe condition, such as not

trimming and not calibration.

FEZAEWEOT, WA TTAAERS, % <ol SR EGA BEATRLHE

8.10.2. EGA - Temperature /| S92 -BF

Exhaustmmm Ambient s

EGA 800

=
Gas Temp. 700

Status 600
Sampling —

O 500
Gas Concentration E:f
02: 3.5% 3.1% B 400
CO2: 10.0% 10.2% g
CO: 2 ppm O ppm £ 300
NO: 42 ppm 40 ppm =

200

Temperature
Exhaust 92°C 76 °C 100
Ambient 20°C  24°C e
Efficiency 87 % 88 % 0 6 5 4 3 2 1 0

@ E}] Time(min)
Trigger "

Figure 8.10.2.i EGA — Temperature / [¥] 8.10.2.i EGA i /&

Temp.

Press - in the E.G.A Gas screen (Figure 8.10.1.i) to view EGA Temperature screen in Figure
8.10.2.i.The exhaust and ambient temperature histories are displayed. This data is logged for 24 hours on
the MM.

Temp.
7 EGA S % (& 8.10.1.0) L%&F- R E T LA A K 8.10.2.1 Finit) EGA RE %, EGA
T B o 1 RSB D S RN IR B D S s, B AR B R R AE 24 /N

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis
to zoom in/ out of the graph.
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fi @ E}Lﬁ%ﬂﬂuﬂﬁz%ﬁﬁ%ﬁﬁﬁﬁﬁﬂ‘l‘ﬂ?ﬁ, 2N Bt B A ARl AT BLBOR 848 /N R
This information is logged for 2 years on the DTI when connected with the MM.
AR AL R O S B POE R AE B DR P

Note: Power cycling the MM or changing fuel will reset this data log.

VE: YRR SR SRR R B R DR
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8.10.3. EGA - Efficiency / {5 247{%- =
Efficiency mmmm
EGA 100
DEm
80
Status
s . 70
ampling
. = 60
Gas Concentration >
02 3.6%  3.2% s 50
CO2: 10.0% 10.2% 2 40
CO: 2 ppm 0 ppm i
NO: 42 ppm 40 ppm 30
Temperature 20
Exhaust 91°C 76°C 10
Ambient 20°C 24 °C
0
Efficiency 87 % 88 % 6 5 4 3 2 1 0
@ E}] Time(min)
Trigger .

Figure 8.10.3.i EGA — Efficiency / ¥ 8.10.3.i EGA - 3%

Press “ in the EGA Gas Screen (Figure 8.10.1.i) to view the EGA Efficiency screen in Figure
8.10.2.i. The combustion efficiency history is displayed. This data is logged for 24 hours on the MM.

£ EGA A5 5% (& 8.10.1.0) FH%F WEEFAT DL EE 8.10.2.i il EGA MK %, EGA
MR BIR T REACR T R BUE, 2B A HI R R R 1E 24 /NI,

Use the @ E}] buttons to change the timescale of the data displayed, and press and drag on the axis

to zoom in/ out of the graph.

fi @ E}]@%ﬂﬂuﬂﬁz/}%ﬁﬁ%ﬁﬁmwl‘ﬁﬂﬁ, 2N B B AR AT DUBCK 548 /N B 7R
This information is logged for 2 years on the DTI when connected with the MM.
HE A R O S i HI RO R 25 B R R

Note: Power cycling the MM or changing fuel will reset this data log.

Ve YR EE R B ORI 2 MR TR
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8.11. Outside Temperature Compensation Screen | E/MNEEIMERE

Outside Temperature

. Setpoint s
Compensation P

e po-ln 74 74?\
72| \
Outside Temp:  5°C 570
. . T e \
Setpoint: 75 °C ‘S
£ s
v
64
60 :
Status i5.2
Sensor OK 10 20 30

OTC Setpoint Active Outside Temperature(°C)

Press on the outside temperature sensor in the Home screen (Figure 8.1.i) to view the Outside Temperature
Compensation screen in Figure 3.11.i. The following information is displayed:

FEFBid (B 8.1.0) L4 N AMNR AL A LA AT A E 1B 8.10.0 s s MR EEAME e, S AN A Bt
e T BAUME R

Figure 8.11.i OTC — Temperature, Setpoint
B 8.11. 1.0 =AM FE A2 -l AN B2

. Current outside temperature
YT % AR S
. Current required setpoint
2 i BT OE R
. Status of the OTC sensor
OTC f&i&&IRS
. Status of the OTC required setpoint
OTC fir i BE HIRFS

History

Press - in the Outside Temperature Compensation screen (Figure 8.11.1.i) to view the Outside
Temperature Compensation History. The outside temperature and setpoint history are stored on the MM for
24 hours.

History
FERSNREAME SRR (& 8.11.1.0) LTQ?-}TJE AT LA A =AM R AME 7 S8, S AR A
BUEAE 7 SE B R AP B P R A7 24 /N

Note: Power cycling the MM or changing fuel will reset this data log.

TE: RYEEL R BRSO g B R TR

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 190



8 | OPERATION / #:1f

8.12. System Configuration Screen /| ZZiZER%

System Configuration

Boiler .
m
Screen
Single Point Online Commission System
Change Changes Data Log

Figure 8.12.i System Configuration
3120 ARG E i #

Configure
Press - in the Home screen (Figure 8.1.i) to view the System Configuration screen in Figure

8.12.i. In System Configuration, it is iossible to view or make changes to the following:
fEX % (B 8.1 LB R WEILH LA ER 8.12.0 P RGWE R, ERGRERAL

A DA B B A

. Language (password protected)
wE GEEMRTD

. Boiler configuration displayed (password protected)
BRI BE GRS IR

. View all options/parameters
BE T IETNZ

. Online changes (password protected)
FELLH T G E S R

. Single point change (password protected)
RS GRS

. Clock and run times (password protected)
I FIE AT ) Gy i O 9D

. Manual
Fft

. Commission data
W
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. System log
R HE
. Calibrate screen
I 5
8.12.1. Language / i85

Language Selection
t;; :: English I I ltaliano

US English B Deutsch

m Polski h Cedtina
g Espanol

T
(@ Tiirkce

Figure 8.12.1.i Language / I 8.12.1.i iE &

Press in the System Configuration screen (Figure 8.12.i) to view the Language screen in

Figure 8.12.1.i. You will be prompted to enter a password. Select the language to be displayed and press

Exit

Language
FERGERFR (K 8.12.D LT&T- B E T DA A K 8.12. 10 FR il S b, FRARIE S

Exit

NERNEN, ERERIE SR B AL

Note: The SD card must contain the language file to view this.
Vs SD RV A A AT 5 R

Note: The Online Changes password is used to access the Language selection screen. Please contact your
local Autoflame approved tech centre for this password.

T AEZRESCERD T U E S kR . AORED, 1 54 Autoflame IAESIAR LB AR .
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8.12.2. Boiler Configuration Screen / $5{FIRERE
. L L
Boiler Room Configuration

# Description Value
1 Channel 1 controls Fuel Damper Position
2 Channel 2 controls Inlet Air Damper Position
4  Channel 4 controls Burner Fan VSD output
5  Channel 1 Label Fuel
6  Channel 2 Label Air
7  Channel 3 Label Channel 3
8  Channel 4 Label VSD
9  Fuel Selection Show Gas Train
10 Boiler Type Three-pass Fire Tube
11 Feed Configuration Forced Draught with VSD
12 FGR Type None
13 Induced Draught None

o

Figure 8.12.2.i Boiler Room Configuration / [ 8.12.2.i #aff % &

Press Config. in the System Configuration screen (Figure 8.12.i) to view the Boiler Configuration

screen in Figure 8.12.2.i. You will be prompted to enter the password. It is possible to set up the boiler
display shown in the Home screen. Once the settings have been configured to show how the boiler is setup,

Exit

press

Boiler
ERGWEb# (K 8.12.1) J:?"QT b B AT A R | 8.12.2.1 iR fair ik B b s, bt

R PR RN E D . T DR R R i B A RO, i&i%%iﬁi&ﬁﬂ%ﬁfﬁ)ﬁ?ﬁ?ﬂ 1B 4%
Hl.

Note: The Online Changes password is used to access the Boiler Configuration selection screen. Please
contact your local Autoflame approved tech centre for this password.

TE: RS SR T U AP B EE R SR A . A ORILE RS, 1§ 5 A Autoflame YRR L HE R .

The table below shows the available Boiler Configuration settings.

TR TR P s E
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Setting W&  Description i}t

1 Channel 1 Controls / i#i& 1 #%

Fuel damper position X4 147 &

2 Channel 2 Controls / i#i& 2 %

None Draught air damper position
T T HR AR A B

Inlet air damper position Steam/air atomisation damper position
BE R AL B IR A SR A E
Outlet air damper position Water inlet damper position
HE XU AR AL BEKEBR AL B

FGR air damper position

FGR JH T4 b o

3 Channel 3 Controls / iBi#& 3 iz

None Draught air damper position
7 Vel A -

Inlet air damper position Steam/air atomisation damper position
BE R SRV 2Rl YA
Outlet air damper position Water inlet damper position
SR AEEL T BEK AL

FGR air damper position

FGR JH T4 b o &

4 Channel 4 controls / B i# 4 ff14z il

None Draught fan VSD output

x T e RUBTLAZ A3 25 i

Burner fan VSD output

TR I8 s IXATLAZ A3 25 i
FGR fan VSD output

JH RGP0 AL AR A 25 b

Water feed VSD output
25 KA G

5 Channel 1 Label / j#i# 1 325
Channel 1 @8 1

Fuel ¥k}

Gas <

Oil ¥t

Air 5,

FGR /A FEIR

P-Air (primary air) — % Jx\

S-Air (secondary air) —{&KJX,
T-Air (third air) =X

ID fan (induced draught) 5| XL
FD fan (forced draught) % XL

Steam 781K
VSD 4
Blower & XA
Sleeve B4
Head 3k

Inlet A 1D
Outlet % H!
Water 7K

Gas 1< 1
Gas 2 Bk, 2

6 Channel 2 Label / ili& 2 br%:
Channel 2 j#i& 2

Fuel ¥k}

Gas ¥~

Oil i

Air 755,

FGR M F-fE

P-Air (primary air) — %X

S-Air (secondary air) KX
T-Air (third air) =X,

ID fan (induced draught) 3| Xl
FD fan (forced draught) % XL

Steam 7%
VSD Az 4iigs
Blower & XA
Sleeve &4
Head 3k

Inlet A DI
Outlet % H!
Water 7k
Gas1#< 1
Gas 2 RS, 2
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Setting W&  Description i}t

7 Channel 3 Label / J#i& 3 b2
Channel 3 j#JE 3

Fuel A%}

Gas <

Oil #4th

Air 55,

FGR /T FHEH

P-Air (primary air) — XX

S-Air (secondary air) &KX,
T-Air (third air) =X

ID fan (induced draught) 5| X4l
FD fan (forced draught) % XL

Steam %75,
VSD & S
Blower &% XL
Sleeve £
Head 3k

Inlet A D
Outlet i H!
Water 7K
Gas1#< 1
Gas 2 R, 2

8 Channel 4 Label / i#ii& 4 Fr%s
Channel 4 i#i& 4

Fuel Ak}

Gas S

Oil #A

Air %5,

FGR Ml FE

P-Air (primary air) — &

S-Air (secondary air) KX,
T-Air (third air) =X

ID fan (induced draught) 5| X#1
FD fan (forced draught) % X1

Steam 7%
VSD A 4i#s
Blower & XL
Sleeve £
Head 3k

Inlet A D
Outlet % H!
Water 7K
Gas1#< 1
Gas 2 #RA, 2

9 Fuel Selection / A%}
Show gas train &7~ S R 2H

Show oil train & 7~ A i & 41

Show gas and oil & 78RS AR

Show gas and oil close-coupled & 7~ BE S FIBR I IS5 % 45 &

10 Boiler Type / #jf12A!
Water tube /K&

Three-pass fire tube = [a|4% k&
Four-pass fire tube P [m]{% Kk &
Cast-sectional tube 4544 )

Horizontal coil tube 7K %% 5,
Vertical coil tube & %% =X,
Kiln Z5 47

Vertical Condenser 3.3 A4 it #s

11 Feed Configuration / {25 % &
Forced draught & X =0
Forced draught with VVSD & X\ 3 A1AZ 45 g

Rotary cup e

12 FGR Type / AR FHIEA A
None &

Forced FGR with VSD &l 7, FGR 5 H 3344k

Induced FGR with a motorised damper 5|53 FGR 5 HL 544

Forced FGR with a motorised damper and VSD &= FGR 5 HE#44 A1 VSD
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13 Induced draught / 5] 520 X

None &

Induced draught 5| 5 2 X,

Induce draught with damper 5| 5 3 X5 245

Induced draught with a VSD 5| S i@ X5 VSD

Induce draught with motorised damper 5|5 2l X, 5 £44 A VSD
15 Steam/Air Atomisation / 775, %4
None &

Show steam/air train /R 72875/ S IRAH.

Show steam/air train with a servo &7 2875/ SR IR R 21
16 Two-Port Valve / 1 i &

None &

Show two-port valve &7 ¥ % &

17 Combustion Head Type / #Ak% kL2
Diffuser ¥ 2%

Mesh FKHI#ALE

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 196



8 | OPERATION / #1f

8.12.3. Options / %I}
Read Only
Options Parameters
# Description Value
1 MM: Boiler temperature/pressure sensor type Medium pressure
2  MM: Modulating Motor Travel Speed Limit 10.0 degrees per second
5  MM: Purge position ... at OPEN position
6  PID: Proportional Band 1.0 bar
7  PID: Integral Time 60 seconds
8  MM: Servomotor Channels Channels 1 & 2
?  MM: Internal Stat Operation ... below setpoint
10  MM: Burner Switch-Off Offset 0.3 bar
11 MM: Burner Switch-On Offset 0.3 bar
12 EGA: EGA Functionality Not optioned
13 EGA: EGA Error Response ... runs, alarm active
All MM | PID | EGA | DTI BC
o

Figure 8.12.3.i Options / & 8.12.3.i #£1

Presss m in the System Configuration screen (8.12.i) to view Options screen in Figure 8.12.3.i.

The Options screens display all the options and their settings, however no changes can be made to these
settings. To make changes to the Options, please refer to section 8.12.5.

Em

ERGRERHE (K 8.12.1) F#%TF VEIT AR AT LA 1K 8.12.3.1 Frs ik T 5 %, kT 1
7~ T T RN e B e CE T . B RusminiE &% 8.12.5 ¥,
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8.12.4. Parameters /| £
Read Only
Options Parameters
# Description Value
1 DTI: Sequence Scan Time Set When Unit Goes Offline 3 minutes (00:03:00)
3 DTl: Number of Boilers Initially On 10
EGA: Delay Before EGA Commission Can Be Stored 45 seconds
5  DTI: Modulation Timeout 4 minutes (00:04:00)
8  EGA: Trim Delay After Drain 30 seconds
10 EGA: EGA Version Mk8
12 EGA: CO Used For Trim On Qil Disabled
13 EGA: Commission Fuel-Rich Trim 5.0 %
14 EGA: Trim Reset Angular Rate 5.0 degrees per minute
All MM PID | EGA | DTI BC

o

Figure 8.12.4.i Parameters / K 8.12.4.i 2%}

Press in the System Configuration screen (Figure 8.12.i) to view the Parameters screen in

Figure 8.12.4.i. The Parameters screens display all the parameters and their settings. To make changes to
these Parameters, refer to section 8.12.5.

Parameters
HERGWERR (K 8.12.) LT ST LI E K 8.12.4.i FinSHUFR, SHRHE
T ITESHERAGEE. FSHES% 8.12.5 7.
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8.12.5. Online Changes /| fFZ&E X

Online Changes

Settings Restart MM

Commission

Reset

Fuel 1 Burner
History

Parameters

Fuel-flow
Commission

Fuel 1
Fuel Flow

Fault Boiler
Logs Config.
Log

Fuel 2
Fuel Flow

Fuel 2 Burner
History

Figure 8.12.5.i Online Changes / & 8.12.5.i fE£R T B4

Online

Changes

Press in the System Configuration screen (Figure 3.12.i) to view the Online Changes screen
in Figure 3.12.5.i. You will be prompted to enter the password. It is possible to change the non-safety critical

m
options/parameters by pressing or .

Fuel 1 Burner
Hist .
Press S1ory to reset the Fuel 1 burner history and then press peist . The fuel 1 and 2

burner and fuel flow history, fault logs, system log, boiler configuration and run times can all be reset.

Restart MM
If the MM is in standby mode, press to restart the MM. This button will be greyed out as in

Figure 3.12.5.i if the burner is on.

Online
ERGRERRE (K 3.12.) E#%TF Eﬁﬁﬂiﬁ%ﬂﬂuﬁ% 3.12.5.i o BIAE LR 8 o 5,

=
PRI SOR IS MNETD, %R G TA% B B SR AT DA Sl 22 4 R B R TURT

7;}%&0
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1 OMMRIDA 4%k 1 JRHE L AT DL BN 1 ke st ShUsf T Akl 1 i\

AL RRE L ATIREL 2 RGBSR R T 52 FRie . R H & WP B EANS AT AT LR

Restart MM
T SR A AL T R H LB i‘ﬂ?- FEA AT DLER R s i, RS AT R I Z 4240 2K &,
LK 3.12.5.i Fios.

8.12.6. Set Clock / & Ef}4h

Set Clock

)

A A

Date Thursday 23 April 2015

) 4

) ¢

A

Time 12 : 34 :

4

4

4
A
33
h 4

Figure 8.12.6.i Set Clock / [¥] 8.12.6.i ¥ & 4

Set Clock
Press- in the System Configuration screen (Figure 8.12.i) to view the Set Clock screen in

Figure 8.12.6.i. You will be prompted to enter the password. Change the time and date using the A

v
buttons. Press and then

Note: If connected to a Mk8 DTI the time and date will be set by this and not be user adjustable. Please refer
to the Mk8 DTI Manual to change this time.
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Set Clock
ARG E b (K 8.12.D) Lfﬁ?-iﬂ%ﬁﬂa‘ﬁﬂ%ﬂﬂuﬁ% 8.12.6.i /R BN BB R, BF

FR PR AN Y ﬁﬂ%A l FZAH AT LSE e A A H A, Tﬁ?ni&%ﬁf%ﬂ?ﬁ

M GnERRAEE R O, W ERT E R CUE By e E B T AT EE O (1 2% DT iRE
6 -

8.12.7. Run Time / ={7H}E]
Run Times m
Monday | |
00:00 24:00
Tuesday | |
00:00 24:00
Wednesday | |
00:00 24:00
Thursday | |
00:00 24:00
Friday | |
00:00 24:00
Saturday | |
00:00 24:00
Sunday | |
00:00 24:00

Figure 8.12.7.i Run Times — OFF / [ 8.12.7.i iz 47 i f1]- 5% 4]

Run Times
Press - in the System Configuration screen (Figure 8.12.i) to view the Run Times screen in

Figure 8.12.7.i. You will be prompted to enter a password. Run Times sets when the MM is scheduled to be
on and firing to the required setpoint, on and firing to the reduced setpoint or off.

Run Times
ERGREFRH (K 8.12.) LT “GEATH AR T LVEE K 8.12.7.0 AN Is AT 8] R 5,
Bt F K PR N RS, GE AT I ()] DA B A R B T S Shi () BRGe AT 7R e (. PR B EE . BOCHT .
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Run Times

Monday
00:00 24:00
Tuesday
00:00 24:00
Wednesday
00:00 24:00
Now
Thursday
00:00 24:00
Friday
00:00 24:00
Saturday
00:00 24:00
Sunday

00:00 24:00

Figure 8.12.7.ii Run Times — ON / [¥] 8.12.7.ii i {71} [a]-JF )3

OFF

Press in the Run Times screen (Figure 8.12.7.i) to view the Run Times On/Off screen in Figure

ON
8.12.7.ii. Press - in the Run Times — ON screen to disable the run times.

FEIZATIM LR HE (9 8.12.7.0) L% T ma‘@rﬂwﬂmuﬁ%@ 8.12.7.ii IR IIZ AT IFLTT i/

ON
KU BEH: . EISATI R E B L%~ -)E' A T LASE PR IS AT I 18]
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Run Times

Monday

REDUCED

00:00 08:30 17:30
00:00

Figure 8.12.7.iii Run Times — Monday
K 8.12.7.iii Iz AT I [H]- 2 4] —

To set the schedule, press on the bar for that day in the Run Times On/Off screen (Figure 8.12.7.ii) and drag
the .to set the intervals, and then press the bar to change the intervals to ON, OFF or REDUCED. Up
to 5 time periods can be set.

Note: The MM will fire to the reduced setpoint set in the Status screen (Figure 8.2.1.i) when scheduled in the
Run Times or if option/parameter 154 is set to 3 and an input is detected on Terminal 80.

FOE [E2R, SEfEIsATI BT R SCH BRRE (B 3.12.7.00) 4% T3 HA%Hl, T@ib. BERE ] fa A,
SRV H N H DR RN RIS TR SO TR IR L SR P ER PRI B e (B . T ABEE 5 NI a] X BL.

TE: ZISATIN R sk U 24 154 B0 3 Him I 80 ARl BM ANy, B R R (K 8.2.1.0) Wit
1 AT ¥ (LA -
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8.12.8. Manual / F#p
Manual
1 Overview
2 Electrical Specifications
3 End User Operation
4 Remote Control
5 Errors and Lockouts
é Standards

Figure 8.12.8.i Manual / [ 8.12.8.i Fiit

Manual
Press - in the System Configuration (8.12.i) to view the Manual screen in Figure 8.12.8.i.

Press on the section headings to navigate to the sections.

Note: The SD card must contain the manual file to view this.

Manual
ERGWE B (8.12.D) L@T- FHEA T LSRR 8.12.8. FianITF MBS, 1% FEE b
AT LA A5 BN 2 o

E: SD KA G F MM A REBE B
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8.12.9. Commission Data / i #iE

Commission Data

Commissione d mem Closed mm Purge mem
Air ool o
Fuel Air 80
Open 20.0° 20.0°
. —_— 70
High 49.0° 42.0° °
Inter 40.0° 33.9° S 60
Inter 34.0° 27.0° = 0
Inter 31.0° | 23.2° S
Inter 26.9° 18.2° 9 40
Low 23.5° 13.7° ﬁ 20
Closed 0.0° 0.0° o
< 20
10
o=+
-10

0 20 40 60 80 100
Fuel Servo Position(°)

Figure 8.12.9.i Commission Data / & 8.12.9.i T/ 4

Dat . ) . . . . .
Press o in the System Configuration screen (Figure 8.12.i) to view the Commission Data

screen in Figure 8.12.9.i.

ERGRE IR (E 8.12.0) | f - Ol TEIRBR A AL AT LA ] 8.12.9.0 B 1 TR i e
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8.12.10. System Log / 24 0%

System Log Detail Occurred
1. Stat Turn On Sequencing State 13 Apr 2015 15:55
2. Stat Turn Off Sequencing State 13 Apr 2015 15:55
3. Stat Turn On Burner Disable 13 Apr 2015 15:55
4. Stat Turn OHf Burner Disable 13 Apr 2015 15:55
5. Stat Turn On Burner Disable 13 Apr 2015 15:55
6. Stat Turn Off Burner Disable 13 Apr 2015 15:54
7. Stat Turn On 13 Apr 2015 15:53
8. MM Started Fuel 1 13 Apr2015 15:53
9. Stat Turn Off Running Interlock (T53) 13 Apr2015 15:53
10. Stat Turn On 13 Apr 2015 15:53
11. MM Started Fuel 1 13 Apr 2015 15:53
12. Stat Turn Off Setpoint (68 °C) 10 Apr 2015 14:19
13. Stat Turn On Setpoint (68 °C) 10 Apr 2015 14:06
14. Stat Turn Off Setpoint (68 °C) 10 Apr2015 13:12
15. Stat Turn On Setpoint (67 °C) 10 Apr 2015 12:57
16. Stat Turn Off Setpoint (69 °C) 10 Apr2015 11:56

Do

Figure 8.12.10.i System Log
8.12.10.i R4 HE

System
Lo
Press g in the System Configuration screen (Figure 8.12.i) to view the System Log screen in

Figure 8.12.10.i. This data is stored on the MM and the SD card for 1000 entries.

System
L
RGN E 4 (K 8.12.0) Héz? G HERMTT LA EE 8.12.10.i il &4 HE %,
ZHARIG AR AEAE B SD R AT LARAE 1000 4% H &
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9. BURNER START-UP SEQUENCE / BRI&8 B

The MM goes through a series of internal checks and flame safeguard checks before starting up the burner;
these are relevant to the burner application. Any errors or lockouts which might occur in the start-up
sequence will provide information on the time and date they have occurred, and the phase in which it
occurred. If any errors or lockouts occur, please contact Autoflame Engineering Ltd or your local Autoflame
Technology Centre.

PR AR SR S AT B 250 — ROV B R A Ja iR Er, X LeAa A A SRR A N AR P k. R R sl
FE A AT BE S DUT TR B B UE, BN 52 At th I ka5 B S A AR I T AN H 3 i SR B R B S B
THIE R Autoflame TFEA R 2 7 824 Autoflame AR H10 o

The following start-up sequence is shown for an example burner application. The system has been set up
with these burner control features:

LU WA IR TR ShRARER B RE . R 48 CORIE IR S i s AT e & -

. Firing on gas
BRAIRE
. 2 Valve proving system — no vent valve, single valve pilot
2 kI RS- HE AR BRI TS K
. Interrupted pilot
SHTEVEI RS
. UV scanner
UV il %
. Air pressure sensor
AR
. Gas pressure sensor — VPS and pressure limits checked
VR IR RS- AT TR R G (VPS) FE I PRAE
. VPS operates before start-up
JE B HT I IR B R Gt AR
. Pre-purge and post-purge
ILSERIEL/CE!
. No golden start
TR B
. No FGR start
7 FGR a3l
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9.1. Recyclem / i}

Flame
Safeguard
Post Purge
e
Pre Purge
Phase ‘ ---------------------
Recycle w4/

FSR output OFF

Flame Scanner
UV Pulses: 0

+IYT

When the burner enters the Recycle phase shown in Figure 9.1.i, both the fuel valves and air damper go to
their respective commissioned ‘closed’ positions, and the burner is not firing.

LKA HENEL 9.0 PR 0GB BNy, BRI AN SR TR 2 il e N “OGH 7 AL E, MAbe s AN FE MR bE
s

Figure 9.1.i Recycle / & 9.1.i {if¥F

As the burner is off in Recycle, there should not be any flame detected. The UV scanner checks that there is
no flame, and if a flame is detected, the lockout ‘Simulated Flame’ will occur. This could be a result of after
burn and must be investigated. A post-purge could be necessary. See option/parameters 118 and 135.

H TR R beds oG, BRI TCIA I HHARART KOk o 58 A K ARSI E K Ao B 5 T JHE, G 38 R I
E CREUKIG”  XATRE AR SEUNAIR, DA TR A . FREFREEW . IWIETH/Z 4 118 il 135,

While the MM is in the Recycle phase, if T53 is switched ON, there will be time delay before the burner starts
up. See option/parameter 119.

PR TR BUN, WiRIT S T53, NIMAKEas£E /5 BT 2 A I ER . kW24 119.

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 208



9 | BURNER START-UP SEQUENCE #Aks48 = 3 Il /5

9.2. Standby / {F#

Flame
Safeguard
Post Purge
N =2
Pre Purge
Phase ‘ ---------------------
Standby L0y

Flame Scanner
UV Pulses: 0

D&

The burner will go into Standby shown in Figure 9.2.i., before the safety checks begin to initiate the burner
start-up sequence.

FERZAER TR R SR S s 1 E 2B, AR SR AFRHLIRES, nl&l 9.2.1 o

Figure 9.2.i Standby / & 9.2.i £5#l

The MM will remain in this phase if it is waiting for a call to start via the internal stat, subject to the required
setpoint and load demand. The external safety interlock circuit is tied into T53, this also must be ready for
the burner to be switched on, to move to the next phase.

In SR R A A AR AR S AR R AT, AR BT S RS (AN BRI LD AR AR BURFF AR . BR SR RE R,
MR 22 A RN L B L ATE#E TE3,  LAMEREN T — B BLo

The MM will only move to the next phase when the actual temperature/pressure of the system has reached
the burner’s on range, set as an offset value of the required temperature/pressure. See options 9, 10 and 11.
2 A G0 SR bRl 2 /s 7738 BRI 25 5 BV IS4 R HOR N — B B, 58 & Y0 TR B0 BN T s L T 0
W E. WLD 9. 10 F1 11.

The Standby phase is also part of the Intelligent Boiler Sequencing. The MM could be in Standby because it
is a lag boiler and not required to contribute to the system. See options 16, 41, 42, 53 and 54.

FENLBT B B B e b R I — 0 o PRI T BE KA S b AN R AN E M AL TR LIRS . WL 16, 41,
42, 53 1 54,

The MM will remain in Standby if the burner has been disabled, see section 8.1.3. The MM can also be
disabled remotely, see section 7 Remote Control.

TRe 2% Bl 24 I 3 BT AL TAFHUIRAS, W 8.1.3 . 4Rt v] DUZFR A, WAE 7 Jim i dail o

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 209



9 | BURNER START-UP SEQUENCE kK4 = 34 il |5

9.3. Internal Relay Tests /| AERZEE 255

Flame
Safeguard
Post Purge
e
Pre Purge
Phase ‘ ---------------------
Relay Test1 Ly (¢, v | ]
FSRA open
FSRB open

Flame Scanner
UV Pulses: 0

+eIYF

During the Internal Relay Tests phase shown in Figure 9.3.i.,, the MM will check its internal fail-safe relays
tests from 1 to 5. Should any lockouts occur now for the relay tests such as ‘FSR Test 1A’ this is an
indication of an internal fault within the MM.

FEIE 9.3.0 From i gk i as AR B, 42 I BEHORAS 25 Py F i R 9P 4k rE 2SIt 1 2 5. an SR gk L gl
“FSR A 1A I EIUBE , 03 A2 AR Bt 3 pAY 0

Figure 9.3.i Relay Test 1/ & 9.3.i 4k 1 #3141

The MM will go through a series of 5 relay tests.
PEIRE POk 225 1% 4L 5 A4k AR A

If voltage is detected on terminal 57 call for heat during these checks when there should not be, the lockout
‘Fail Safe Relay Fault’ will occur. Please check the 5A fuse.

AR SRAE X S Y TR AS I 1) 2y 57 A SRR, T IR R AANAZA e R A i e A A L g i
PR iEH A BA PRI Z2
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9.4. CPI Input / CPI i\

Flame
Safeguard
Post Purge
Pre Purge
Phase ‘ ---------------------
Waitcpt o rgpey

Flame Scanner
UV Pulses: 0

+eIYF

In the Wait CPI phase shown in Figure 9.4.i, a check is made on terminal 55 for the proof of closure switch. If
terminal 55 does not see an input within 5 seconds, the lockout ‘No CPI Reset’ will occur.

FEE 9.4.1 s I5EAE CPIBT B, 75 BExf i I 55 #E4T M1 T 50 RIS T Ok A . 4 SRai 1 55 7E 5 #P A LA,
2HI “NoCPIEHE” .

Figure 9.4.i CPI Input / [ 9.4.i CPI ¥\
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9.5. Valve Proving / i8I 1858

Flame
Safeguard
Post Purge
e
Pre Purge
Phase ‘ ---------------------
VPS Venting L (4},

Two valve proving

Main Gas valve 1 closed
Main Gas valve 2 open
Void to Boiler

Flame Scanner
UV Pulses: 0

+eIYF

In this example, the MM has no vent valve and has single valve pilot optioned. 2 Valve proving is used to
check the integrity of the gas for any leaks. See option/parameter 130.

FEAG T, FERIBSEA RN, A NCEM RG] Tk, WA 2 RE A A RS St . Wk
24§ 130.

Figure 9.5.i VPS Venting / ¥ 9.5.i VPS <,

During the VPS Venting phase shown in Figure 9.5.i., the main gas valve 1 is checked. The main gas valve 1
output is off (closed), and the main gas valve 2 output is on (opened), so that the void between the main gas
valves can vent to atmosphere. The gas pressure sensor is now zeroed. If the gas pressure sensor cannot
be zeroed, the lockout ‘VPS air zeroing fail’ will occur, since the gas pressure has been detected when
venting to atmosphere. This could indicate that there is a fault with the main gas valve 1 or 2.

7EE 9.5.1 Frun i) VPS HFAB Bl fa & MR 1. PRI 1 dm it ok, FHVR 2 Fa 47T, Rt eT DUE
TEH AR A 8 2 B B R IR AR IR A . YRR ISR E, M “VPS =
AREER” , BEOATEHEUN SR B Sy . X AT RER W] TR 1 B 2 A .

If no voltage is detected when the burner main gas valve 2 output T61 should be on (and vice versa), the
lockout ‘Main Gas 2 Output Fault’ will occur.

LR A AR 2t T1 R shi ARAT IR s, B« BRI 2 Far b

Note: If valve proving has been optioned with no vent valve and with single valve pilot, then the pilot valve is
used for this VPS venting phase.
FE: R BT TR SRR B IR R 5]k, A 51 3 KR T VPS HESBr B
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Figure 8.5.ii VPS Air Proving / & 8.5.ii VPS 2555

In the VPS Air Proving phase shown in Figure 8.5.ii, the main gas valve 2 output is off (closed) and the main
gas valve 1 output is off (closed), to check for a pressure increase.
FEE] 8.5.0i Frzn i) VPS 2 RIRHN B, MR 2 F ik o<, MR 1 b oc b, AN I 002 5 .

After the valves close, there is a 1.5 second delay before pressure reading is taken. If a pressure increase is
detected then the lockout ‘VPS Air Proving Fail’ occurs as air has been let in between the main gas valve 1
and 2, indicated that main gas valve 1 has failed.

FEMTIRMIE, A 1.5 WHIER, SRJEA SRR s, dnsRAaa il 2 5 8 m, Wik 8z “VPS &k
W7, BRI C AN FIRAIR LA 2 208, il FEAIE 1 28R,
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Figure 9.5.iii VPS Void to Gas / & 9.5.iii VPS 755,

In the VPS Void to Gas phase shown in Figure 9.5.iii, the main gas valve 1 output is on (open), and the main
gas valve 2 is output off (closed) — gas is let through to fill the void.
FEE 9.5.iii Frosi) VPS 8B B, EMVUR 1 f AT, R 2 ftt oe i, FovERR U TS Y I I A A B

If the measured static line pressure is below the offset lower limit set in option/parameter 138, then a ‘gas
pressure low limit’ lockout will occur.

AR RN B A AR IR T IR T 24 138 IR E WA TR, WK A “BRURTTTRIR” B0,

If no voltage is detected when the burner main gas valve 1 output T60 should be on (and vice versa), the
lockout ‘Main Gas 1 Output Fault’ will occur.

AR SRR A IR Lo T60 FT IS ARAS IS f I, U HI B« PRI 1 e e e
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Figure 9.5.iv VPS Gas Proving / ] 9.5.iv VPS A5 5

In the VPS Gas Proving phase shown in Figure 9.5.iv, the outputs of main gas valve 1 and 2 are both off
(closed), to check for any gas leaks in the void between the main valves.

EE 9.5.iv BTt VPS ASASIGI B, FHRIR 1 A 2 (i I AT, SRS 7 S BRI D) 110 25 2 75 B
T

After the valves close, there is 1.5 second delay before the initial gas pressure reading is taken. The reading

taken after this delay must be at least 80% of this measured static line pressure. If there is a decrease in the

gas pressure, there could be a leak of pressure out and the lockout ‘VPS Gas Proving Fail Low’ will occur.

This indicates that there could be a fault with main gas valve 2. See option/parameter 133.

l‘ﬂ MGHG, A 1.5 PIEIR, KRG IR IR UL /5. FEBLIEIR 2 J5 T MR AR B 5 20 22 70 Dy Pl i 25
ELIEIIH) 80%. WURMA UL IFEAR, FRESHIBUL R, Mm-S “VPS AR BiE . X
AR AR 2 T kR . B RIE Y24 133,

If the lockout ‘VPS Gas Input Too High’ occurs, this indicates that there an increase in pressure has been
detected. Check the main gas valve 1, and ensure the valve opening times are set correctly, see option/
parameter 134.

AR I “VPS BT 7 RIS IR He 0. A EMRRE 1, B OR IR DTS R E

1E#, WIkTUZ% 134,
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Once the VPS checks are competed, the air pressure is checked before the burner motor starts up in the
Zero Air Sensor screen shown in Figure 9.6.i. The air pressure sensor will look for zero air pressure. If the air
pressure sensor cannot be zeroed, because there is 5mbar difference from the air pressure sensor’s zero
value, then the lockout ‘Air Sensor Zero’ will occur.

VPS tatrsea, MFERRGEAS LR ST B2 U, WK 9.6.0 PR UL s B . UL A&
SRR MR RS TEIE IR, MBS USRS FEITIH Smbar FIZ1HE,
PRLHRE R B “ 2 SRR IR

Figure 9.6.i Zero Air Sensor / & 9.6.i 2545 1% 2%

If an air switch is used on T54, the MM will go to the Wait for Air Switch phase. If a reset of voltage is not
seen and the MM is in this phase more than 2minutes, the lockout ‘Wait Air Switch Timeout” will occur.
WRAE T54 EAEAAAITR, fEHIBHO 20d S5 2 ST M B an R4Eh e XM Bold 2 70 i A B
BRI, BERPR L SR RN

If both an air pressure sensor and air switch are optioned, then both must read low before the ‘Wait for Air
Switch’ phase can be passed, see option/parameter 148.

AR RN £ 7R EAE A SOT R, I AfElRL “ S8R BrBe i, ME AL AR EAR, 2 Wik
T/ 2% 148
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Once all the internal relay and VPS checks have been made, the channels move to their commissioned
purge positions in the Run to Purge phase shown in Figure 9.7.i. The burner motor output is switched on. If a
VSD is fitted and the feedback does not match the commissioned signal, the MM will sit at Run to Purge
indefinitely without a lockout.

L 5E RN AR AR AT VPS KA, GEIER R S R A B R K 9.7.0 PR YIS AT BB B, B AR g
AL T E . REA T VSD HIRBA TG SUCAS, s B o R AL T8 47 BB Bam A2
BUE o

Figure 9.7.i Run to Purge / & 9.7.i i847 2"k 1

If no voltage is detected when the burner motor output T58 should be on (and vice versa), the lockout ‘Motor
Output Fault’ will occur.

Lk s a b Y TS8 TR R I ARAGIN B e, MU BL “ e bt s

Note: A delay to purge input can be used on terminal 80; a timeout can also be optioned for this input. See
option/parameters 154 and 57.
T R 80 LT DMEHIIER AT s B W] DL N EFERE . 25 kI 24 154 1 57,
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Figure 9.7.ii Purge No Air Switch / ] 9.7.ii o2 TR

The Purge No Air Switch phase shown in Figure 9.7.ii allows a delay before the air switch/air pressure
sensor is checked. See option/parameter 121.
TER 9.7.0i BTy IR TE 2 SO KB By, 7R ST R SR IR S A & AT UV IR . DLIE T/ 24 121,

Note: A purge position interlock can be connected to terminal 81; this input must made in order for the
system to begin the purge phase, see option/parameter 155.
e 81 ANERWGA AL BB N ARG IR B, AT AN, 1S L T/Z 4 155.
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Figure 9.7.iii Purge Air Switch / & 9.7.iii W42 Pk

Once the ‘delay from start of the purge before the air switch is checked’ has elapsed, the air pressure sensor
checks for a minimum air pressure in the Purge Air Switch phase shown in Figure 9.7.iii. If the air pressure
sensor does not detect sufficient air, then the lockout ‘No Air Proving’ will occur. See option/ parameters 141
and 149.

FAIP R BB AERN G, &R ME RS R AR 9.7, B s Ur R B i M UL,
R SR AR AR R S, WL “ BB ARE%” . WIETUS4 141 A 149.

If using an air switch, line voltage must be present on T54 throughout the purge cycle and maintained until
the burner enters the Recycle phase on Shut Down. See option/ parameter 145.

WMEE R ZATER, EREER B T54 F AU L, B ZRRP I ART R EIRR B, Wik T/ 2
¥ 145,

Purging the burner/boiler forces fresh air to flow through the combustion chamber; this clears out any fuel
remnants or residual combustion gases. See option/parameter 112.
WA MR e a1 b (T B S SRR 3, XA AT LUB BRIRBH R AR B B ORI Ui, Wik miil/ 24 112,

Note: A purge pressure proving input can be used on terminal 81 with an optional timeout; this input is
checked after the no air switch delay, see option/parameters 155 and 158.

e % 81 LA LUEH — MR A SER, FTER . M ALEL S AT R ERN R R, W2 H
155 Fll 158,
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In the Run to Ignition phase shown in Figure 9.8.i, the channels will move to their commissioned start
positions. If a VSD is fitted and the feedback does not match the commissioned signal, the MM will sit at Run
to Ignition indefinitely without a lockout.

FEIE] 9.8.1 B HisAT 2 AR B R s H O R s A E . R4 VSD H AR E (5 5 It
BC, Dz Ok TE BRI AL T-18 17 2 FUK BT A 2 BUE -

Figure 9.8.i Run to Ignition / K] 9.8.i i&47 % &k

Note: If the system has been commissioned with FGR start, then the MM will run to the FGR start positions
her, unless Golden start is commissioned and the MM will run to the Golden start position.

H: MR RGO FGR JEZ), WEHIBYCZ/TE] FGR HaNME, BRIFCIHIRESE3), EHIBYURIZEAT
B EHNAE .
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The ignition transformer output is switched on in the Pre-ignition phase shown in Figure 9.8.ii, before the pilot
gas valve is switched on (open). See option/parameter 113.

FE 51 S KM TRAT IF T 5K AR AT T Ab T 181 9.8.01 Fros TR KB B, Wk 1/ 24 113,

+eIXF

Figure 9.8.ii Pre-ignition/ [ 9.8.ii i sk

If no voltage is detected when the ignition output T63 should be on (and vice versa), the lockout ‘Ignition
Output Fault’ will occur.

2 kS T63 5 s ARA IR s, WL s

If the gas valves proof of closure switch output T55 is opened during ignition, the lockout ‘CPI Input Wrong
State’ will occur.

AR SRR SRR 5% PHTT 540 Y T55 £E s KB BT, WL “CPIA AT IRIRE” .
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The pilot gas valve is switched on (open) in the Pilot Open phase shown in Figure 9.9.i. The 1st safety time
is the period when the pilot valve is open before the flame is checked. See option/parameter 114.

45 SRR 9.9.0 iRl KEBNH BT TR, 35— 22 2 a2k & JOERT i 51 2 K IRFTTFH B .
WEI 24 114.

Figure 9.9.i Pilot Open / & 9.9.i 5 5k J3 )

If no voltage is detected when the pilot valve output T59 should be on (and vice versa), the fault ‘Start Gas
Output Fault’ will occur.
51K IR TS AT TF I AR B B e, U B “R8 SRV s e
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Figure 9.9.ii Ignition / & 9.9.ii sk

At the end of the 1st safety time period, the pilot flame is checked by the UV scanner in the Single Valve
Pilot Ignition shown in Figure 9.9.ii. If the pilot goes out, the lockout ‘No Flame Signal’ will occur.

FES — 2 IR BOR, AR I 3 E B 9.9.01 Fros Bl 5] 3K sk B Bt A 51 3k @, kgl 3 kek
FARER, B “ToKIEME 57 .
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Figure 9.9.iii Pilot Proving/ & 9.9.iii 51 5 k5

The ignition transformer output is switched off after the pilot ignition, in the Pilot Proving phase shown in
Figure 9.9.iii. This proving period gives the pilot flame a chance to stabilise. The flame is checked to ensure
the pilot is strong. If the pilot goes out, the lockout ‘No Flame Signal’ will occur. See option/parameters 115
and 120.

1K KGR R A e AL T 9.9.00 B iy 51 3 KRS B B nHs 51 K JEis BIAe e, R K@ ok
FIFKE MR, WRGIFRIIEEK, MBI “TkEES” o Wikmi/Z4 115 #1 120.
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The 2nd safety time begins, where the flame is not checked in the Interrupted Pilot 2nd Safety phase shown
in Figure 9.10.i.
B TRy, K] 9.10.0 BRI 51 Sk S w2 el B e K HE .

Figure 9.10.i Main Flame Prove Second Safety Time
K 9.10.i K FARLIR 2 — 2 A [A]

The 2nd safety time is the period where the pilot/main valves overlap. The outputs of the main gas valves 1
and 2 are switched on (opened), while the pilot valve output is maintained on (opened). This 2nd safety time
allows the main flame to light prior to the pilot valve output being switched off (closed). See option/parameter
116. If the flame is not strong enough, the lockout ‘No Flame Signal’ will occur.

AR B S SR F AR L ES, FRAR 1M 2 T, SRR R PRES . B ows
B B SO VF T KA AE R IR Y SC PATRTIRGE . W Ti/ 24 116 AR k@A as, ML “TkIEES” o

If no voltage is detected when the burner main gas valve 1 output T60 should be on (and vice versa), the
lockout ‘Main Gas 1 Output Fault’ will occur.

A A E AR 1t T60 FT T AR B iy, U B “ F R 1 iy e e

If no voltage is detected when the burner main gas valve 2 output T61should be on (and vice versa), the
lockout ‘Main Gas 2 Output Fault’ will occur.
Bhpeds EAAAIE 2 4t TOL FTTFRAIEI rE I, UL R IR 2 i e B

The CPI/POC input T55 is now no longer checked through the firing cycle.
CPI/POC fii \ T55 fEMABEIEM BT BOA TR EAR & .
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Figure 9.10.ii Main Flame Prove / & 9.10.ii &= K JER %

In the Interrupted Pilot Main Prove phase shown in Figure 9.10.ii, the pilot gas valve output is switched off
(closed). There is a time delay to allow the main flame to stabilise before the burner proceeds to normal
modulation as set. If the main flame fails now, the lockout ‘No Flame Signal’ will occur. See option/
parameter 117.

FEE 9.10.01 B W51 5 K EREGI B, s K IR 1 OS], PAREAR 4K 2k IR 7 BiA I EE, SV K
BEFEE . AR E IR, MR “TRIGES” « WikBU/ZH 117,

After the second safety time, the gas pressure limits are checked in the main flame proving phase, see
option/parameters 136 and 137.
FES 22 R E) f5, AR F KGRI B AR UE B, Wik Ti/Z % 136 F1 137.
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The burner has now completed the start-up sequence and fires normally according to its set operation in the
Firing phase shown in Figure 9.11.i. If using internal PID, the burner will modulate its firing rate up and down
based on how far away its actual temperature/ pressure is from meeting the required temperature/ pressure.
WApe s IAE e MUR 3, BEIRMARYE ] 9.10.0 P ARSI BOss e # 1 IE WA . W RAEFH N8 PID, AR A4
AR SEBR I E  ERRATIREE, BA R P i B AN

Figure 9.11.i Firing / & 9.11.i ks

The gas and air pressure limits are continually monitored in this example. If the gas pressure exceeds the
upper limit or is below the lower limit, the lockouts ‘Gas Pressure High’ or ‘Gas Pressure Low’ will occur,
respectively. If the air pressure is outside of the limits, the lockout ‘Air Pressure Out of Window’ will occur.
See option/parameters 136, 137 and 147.

LNy K Ak 22 MR AR S S U PR . A SRR USSR nd E IR BAR TN ER, W B “ RS id

BRI AR R R U B R A, I U B R o WaET/Z 4 136, 137 AN
147,
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The Post-Purge phase shown in Figure 9.12.i is optioned in this example. When T53 is switched off and the
burner is off, the MM will purge fresh air through the burner/boiler, when the burner shuts down in normal
conditions (internal/external stat). The outputs of the main gas valves 1 and 2, and the pilot valve are
switched off (closed). See option/parameters 118 and 135.

FEAA] b JE AR BON AT BB BL. 24 T53 5% ] HARBE &5 50 AT , - 2 il A BRoRe 3 e SR 10 s AN b W41 38 B 2
PRI PR S AE IE WSS (AN ) SCHT, TRARIR 1A 2 fay s A0 s K iR R OGP . e /2% 118
135,

Figure 9.12.i Post Purge P 9.12.i jJ5W$7

The post purge timer begins once the channels have moved to their post purge positions and the purge
interlock has been made on terminal 81 if optioned. This does not apply to NFPA post purge.
—HEECABINB A E, FWREATHN SIS, ARSI O 2E%m 81 Bty (WREFHEMIE) . X
A& T NFPA JERH.

After Post-Purge, the MM will go back to the Recycle phase, the burner start-up sequence will continue as
required.

EVELVC VSR il 2o eSS U K TN S Sy S S R T R R E S S

Note: If NFPA Post-Purge is selected, then the burner will also perform a Post-Purge in the event of a
lockout/error at any time after the Ignition phase, and the purge interlock on terminal 81 is not checked, if
optioned.

R NFPA Ja WAt , IR AR S R AE KB BEZ Ja BRI (8] A AR BUE R I BT Jm e, JF A
R 2 81 _E AW (I s FERITED .
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10. ERRORS AND LOCKOUTS / {gizFn$izE

10.1. Errors / £

Errors occur when the MM detects an internal fault, component out of range, internal check failure or power
supply issue. To clear an error, the MM must be restarted.

FR AR, SRR I B — A A B, R ER, S A s R . BRI, AR
R shEfIER .

Error Message Description

iR HiRfER L]

1 Channel 1 Positioning Error Servomotor is outside of the commissioned range
B 1 E AR frl A BB IZ AT L I XV

e Check wiring on terminals 40, 41, 42.
WAL T 40, 41, 42,
e Check signal cable from the MM to the servomotor is screened at one end
oA M2 A A R AR Al P ATL R 5 FRL B 75 48— S B K -
e Check potentiometer is zeroed correctly
oA FELA 4 T R IR
e Go into Commissioning mode, check the servomotor position and ensure that closed is at 0.0°
BEAN R, WA AR ALALE, BRSSPI 0. 0°

2 Channel 2 Positioning Error Servomotor is outside of the commissioned range
HIE 2 AL IR frl A BRI 478 L 3 AV

e Check wiring on terminals 40, 41, 43.
WAL T 40, 41, 43,
e Check signal cable from the MM to the servomotor is screened at one end
LA M2 A A R 2 A5] Alk FE AL RIS 5 FRL B 75 48— i B K
e Check potentiometer is zeroed correctly
oA PR 2 75 4 IR &
¢ Go into Commissioning mode, check the servomotor position and ensure that closed is at 0.0°
BEN R, B R E, B ORGP R 0.0 °

3 Channel 3 Positioning Error Servomotor is outside of the commissioned range
HIE 3 LR frl A ML 32 4788 H A

e Check wiring on terminals 44, 46, 47.
KA 1 44, 46, 47,
e Check signal cable from the MM to the servomotor is screened at one end
o A28 i 5 ke 380 e I AL A5 P 08 0 75 40— i o
e Check potentiometer is zeroed correctly
o F A 22 A R T
¢ Go into Commissioning mode, check the servomotor position and ensure that closed is at 0.0°
NI, AR E, SR PAALX R 0.0 °

5 Channel 1 Gain Error Servomotor position measurement hardware error
TIE 1 YRR AT A FELATL A 3800 A A A R

e Check wiring and voltages on terminals 40, 41, 42 and 70 — 71
AT+ 40 41, 42 RI70 - 71 BIOEZRRIHE

6 Channel 2 Gain Error Servomotor position measurement hardware error
iHIE 2 AR ] R FEATLASE 0 A A i iR

e Check wiring and voltages on terminals 40, 41, 43 and 72 — 73
AT 40 41, 43 72 - 73 BIMIERAI R

7 Channel 3 Gain Error Servomotor position measurement hardware error
HIE 3 M R R e I FRATLASE 0 A A i iR

e Check wiring and voltages on terminals 44, 46, 47 and 74 — 75
BT 44, 46, 4T M 74 - 75 FREEAIAIE
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Message Description
BREE B
9 Channel 1 Movement Error Servomotor moves when not expected and vice versa
WIE 1 ISR AR EEALAE R Z SBT3, R TRER .
e Check wiring and voltages on terminals 70 & 71
Ko 5 70 A1 71 _EREL AT H R
e Check servomotors drive in correct direction
o A R LA LIZ 31 7 1) 2 15 1L
e Check valve is not stuck
o MERIIEERE
10 Channel 2 Movement Error Servomotor moves when not expected and vice versa
I 2 IB R Ak B ALAE SR SIS I T e 8)), [RZTRIR.
e Check wiring and voltages on terminals 72 & 73
s 1 72 f1 73 BRI AL
e Check servomotors drive in correct direction
o 23 A IR FEATLAZ 3 77 1) 2 45 TR A
e Check damper is not stuck
KA OE S R
11 Channel 3 Movement Error Servomotor moves when not expected and vice versa
Wil 3 B IR AR EEALAE R Z SBT3l R TRER .
e Check wiring and voltages on terminals 74 & 75
K g1 74 A1 75 LR AT LR
e Check servomotors drive in correct direction
for 2 4] Al FEL L3z 3 7 19) 2 1 1E
e Check valve is not stuck
o B RE
13 Analogue Power Supply Error ADC measured 12V supply out of range
DL F YR A S A R ADC M 12V fitr, & HiaH
e Check wiring for shorts on terminals 41, 47 and 39
KA 41, 47 139 b fiesk & 5 F
14 Digital Power Supply Error ADC measured 3.3V supply out of range
K AR AL A R ADC il & HLJE 3. 3V fikHiE,
e Check for noise on the mains input, wiring and voltages on all terminals
KA A RN I ERHE RS A T
15 EEPROM Error Fault communicating with the on board EEPROM
EEPROM i F #1% 5 EEPROM J& i
e Contact Autoflame approved local Tech Centre
B & Autoflame A ] Y E AR o0
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Error Message Description

iR BiRER Pi. B

16 ADC Error Internal fault
ADC 4% PR S e

Contact Autoflame approved local Tech Centre

Bt & Autoflame AT 2 A

17

Watchdog Timeout Internal fault
aw s & F ey P P s
Contact Autoflame approved local Tech Centre

Bt & Autoflame AT IR 2 o A s

18

Processor Clock Error Internal fault
AL BRI PP AR P S i o
Contact Autoflame approved local Tech Centre
X &R Autoflame A ] ¥ Hig A At

19

System Error Internal fault
ARG R P i
Contact Autoflame approved local Tech Centre
B2 Autoflame A AT F 24 H AR

20 Flash Data Error Internal fault
PN A7 B e P S e

e Re-install software SD card

21 Processor Temperature Error Internal fault
AL TR A8 IR FE R R DAY S i P

Check ambient temperature of unit does not exceed maximum recommended temperature
oA e PR i 8 A 1 e e A 1) o il S

22

Burner Control Comms Error Internal fault
PR Joe 2425 T T8 TR R P 50 g

Contact Autoflame approved local Tech Centre

BXZ Autoflame IARTAYZ iR AR

23

Burner Control Reset Internal fault
WRIge 28425 i) B L P 50 g

Contact Autoflame approved local Tech Centre
Bk & Autoflame A AT [ 24z A Oy

24

Software Error Internal fault
PR A 8 il e
Contact Autoflame approved local Tech Centre
IR Autoflame WA A] 1) 2 HE A H 0

26

Mains Input Detection Error Fuel mains input stuck reading low
R Y o NS e R SRV E PN SR g e

Check wiring and voltages on mains voltage terminals 53 — 90
BT 53 - 90 R HE

27

Load Sensor Error Voltage from load sensor is outside of expected range
AL R A 1R B A AR 1 F S S T Y

Check load sensor wiring and ensure that the return voltage/resistance is less than 1V/ 1kQ
KA AR AR 3L, W ORIR ol L s/ FB B/ T 1V/1 kQ

28

VSD Error Feedback incorrect
AR AR R G T R

Check VSD feedback against commissioned VSD and ensure the feedback is stable

A e S AR K AR AR R AR SR, PR SR A

29

VSD No Commission Feedback No VSD feedback detected during commissioning
AR AR TG R S it RS TA] AAS I 1) B85 S 1t

Re-commission with VSD feedback connected
AR g I bk 1 I BRI
Check wiring on terminals 1 — 3 and 10 — 12

AT 1 -3 F1 10 - 12 sk
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Message Description
HiR=E WA
Missing Commissioning Data Internal fault
W &R P S i P

Check there is commissioning data for all options servomotors/VSD

A A AR AR Al H AL/ A s i 1 e

FAR Execution Speed Internal fault
FAR $UAT I8 % P T

Contact Autoflame approved local Tech Centre

BE R Autoflame AT 2 b A 0

32

Software Error Internal fault
BAE R A S i
Contact Autoflame approved local Tech Centre

Bt & Autoflame AT 2 A oty

33

Software Error Internal fault
PR PR 0 il
Contact Autoflame approved local Tech Centre

& Autoflame AT 2 A 0

34

Software Error Internal fault
PR PR 0 il e
Contact Autoflame approved local Tech Centre
HK R Autoflame A AT 2 EOAR 1.0

35

Software Error Internal fault
AR R P i
Contact Autoflame approved local Tech Centre
HK R Autoflame A AT 2 EAR 10

36

VSD Sampling Error VSD feedback current/ voltage too high
AR e KA R ARG I A AR/ FE s

Check wiring on terminals 1 — 3 and 10 — 12
BT 1 - 38110 - 12 EfEeg
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Error Message Description

iR HiRfER L]

38 Air Pressure Commission Fault No air pressure trim data for a point with EGA trim
7SR R 7& EGA flrifil i 22 U 0 o Budls

Check EGA trim and air pressure trim in fuel-air curve
R AT R Sl 2 P ¥ EGA Bl A s U il

39

Gas Pressure VPS Commission Commissioned gas pressure during VPS is below option/
Fault parameter 133 threshold
BRRUED VPSS (IR &R 4t) W VPS (T TRIE RS0 #ATE s A =UE R T 1/ S 4
IR 133 [ A

Check option/ parameter 133 and check gas pressure

BRI/ 250 133 ARG E RS R

Re-commission gas pressure sensor

TR AR A A

40

Gas Pressure Run Commission Commissioned gas pressure during Golden/ FGR start or

Fault main curve is below option/ parameter 136 threshold
PR J 134T R FEB 4 /FGR CIHATHIEIN) 5 3l ER 3= BA RS ith 2 393 18] ) i R <

JE MR T 1ET/ 45 136 HIIR{E
Check option/ parameter 136 and check gas pressure
KA1/ 2 5 136 A AR UE )
Re-commission gas pressure sensor

E SRR S
41 Air Pressure Commission Fault Commissioned air pressure during Golden/ FGR start or
225 s AR e main curve is too low
FEH/FGR IS ) )5 3)ml = 0A ke ith 2 1 18] 1) i 102 <
& RAR
e Check option/parameters 147 and 149
KB/ 24 147 F1 149
e Re-commission air pressure sensor
HHR U A
42 Air Pressure Zeroing Fault Commissioned air zero pressure is more than 5mbar from
255 A VA E b sensor’s zero value

HIRM 2 F B RS EAER 5 20
Check air pressure sensor value during VPS
FEVPS ([ Tkl R 40D Wl & 2 AUk A8 ke
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10.

2. Lockouts | §iZE

Lockouts occur when the MM detects a fault with the burner operation such as VPS, gas/air pressure sensor
and flame scanners. The lockout must be cleared and investigated on the MM.

PRSI BR B S ERAE (0. VPSS B US4 G KA I 3% ) A B, s A B BUE . 620
TR B LR ERIPUE .

Lockout

Message

Description

BixE BEfER Pi
1 CPI Input Wrong State Proof of closure switch opened during ignition sequence
CPl N RIRES TERCKIN R, 18158 R 38 T 55 T 5
e Check wiring on terminal 55
KA T 55 [k
e Check proof of closure switches
R IR 1T 5% AR 3R T 5%
2 No Air Proving No air pressure during start/ firing
T E AR JR BN/ RN o R
e Check wiring on terminal 54
& AT 54 LRk
e Check air pressure switch
o B R IR
e Check air pressure sensor
R WAL (s
e Check air pressures during running
BT RIS RN
3 Ignition Output Fault Voltage detected when output is off (and vice versa)
K H LM E TR, R EE (EE SRR HE T, &
DASZ £
e Check wiring and voltage on terminal 63
frf £ 63 B A &
4 Motor Output Fault Voltage detected when output is off (and vice versa)
DAL 4 e e LR A TR, RINEEE (EEE ST RR AT,
AN 20 e )
e Check wiring and voltage on terminal 58
R A 58 LA HL &
5 Start Gas Output Fault Voltage detected when output is off (and vice versa)
ALK IR LR E SR, RNBEE (EE SRR HE SR, &
ASZ D
e Check wiring and voltage on terminal 59
R A 59 AR R
6 Main Gas 1 Output Fault Voltage detected when output is off (and vice versa)
FRRER 1 % e LR E SR, RNBRE (EE SRR HE SR, &
ASZ e D
e Check wiring and voltage on terminal 60
KA 60 R A R
7 Main Gas 2 Output Fault Voltage detected when output is off (and vice versa)
FERRAIR 2 fr s LR E SR, RINBERE (EE ST ERHE SR, &
DASZ 5D
e Check wiring and voltage on terminal 61
R fri £ 61 A &
8 Vent Valve Output Fault Voltage detected when output is off (and vice versa)
IR i S b LR AT, MBI E (EEE ST RRMBE SN,

Check wiring and voltage on terminal 62

A i - 62 1 A5 2 A L

TAEI D
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Message Description
EER 28R
9 Failsafe Relay (Check 5AT) Voltage detected when output is off (and vice versa)
MR OR P Ak AR (R 5A fRES kMM E SR, RIEHE (S SIT R E SN, &
=) DASZ 5D

e Check wiring and voltage on terminal 57
1 57 IR A
e Check 5A fuse

FAT 5A R 22
10 Simulated Flame Flame is present when it not should be
(EE VL KIGFEAN1Z I RIS A% 4 30
o Isolate all fuels immediately
SRR 5 BT A SRR

e Check the wiring and screening on the flame scanner
FOr AT K RN 25 b PR 2 % M 57 ki

e Call a certified Commissioning Engineer to investigate
TR TR T A A

e |If this lockout occurs during shutdown a post-purge may be required for after burn
N FX A e R AEAE RN L), A J5 W] RE R 25 i

11 VPS Valve 1 Proving Falil Leak detected during ‘air proving’ part of VPS
VPS EiF 1 MR VPS (M1 TRLIR R G) 10 “=S5AE0R 7 R 20t

e Check 1%t main gas valve
R — R ERAE]
e Call a certified Commissioning Engineer to investigate
i IR R T AR AT A
12 VPS Valve 2 Proving Falil Leak detected during ‘gas proving’ part of VPS
VPS EiF 2 MR VPS (HRITIREIR AL 1) “BRR” Rl 20t
e Check option/parameter 133
KA I/ 24 133
e Check 2" main gas valve and vent valve
R R 2 IR
e Check pilot valve if using single valve pilot
o WURAEHIEI K, R R
e Isolate gas and call a certified Commissioning Engineer to investigate
B B ORE FRE A AR kAT R A

13 No Flame Signal No flame detected during ignition/ firing
T KIGES KR/ BRBE AN A 21 K
e Visually check flame
ERE R P&
e Check the flame scanner
KT KSR 2%

e Call a certified Commissioning Engineer to investigate
T FHIE R AR AT I A
14 Shutter Fault UV signal detected during shutter operation on self-check
EEP VAR RS PR E AR AR A I B R AR
e Check wiring on terminals 21 and 22
AT 21 M7 22 1ALk
e Check UV scanner type and check option/ parameter 110 is set accordingly

R B A KRS DN s A TR AR R T/ 240 110 % BN B

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 235



101

ERRORS AND LOCKOUTS 4= Fn4 &

Lockout Message Description
BiE BERER Pt
15 NO CPI Reset Proof of closure switch not made after valves closed
BH CPIEE WG fE, KRR PRI oo R TAE
e Check wiring on terminal 55
K&t 55 Bk

Check proof of closure switches
A 1] 5% AT 96T R

Gas Pressure Low Gas pressure low limit exceeded while firing (gas sensor)
WAL 9 BRBRI I A R IR (BR AR )

Check gas pressure

AR UE S

Check option/ parameter 136
K Ak 1/ 2 % 136

Gas Pressure High Gas pressure high limit exceeded while firing (gas sensor)
BT PRSI B R SR ) EBR (R AR D

Check gas pressure

RN SWE|

Check option/ parameter 137
KA i/ 2 4 137

19

RAM Test Failed Hardware fault
YA R PR e
Contact Autoflame approved local Tech Centre
HK R Autoflame A AT 2 EOR 10

20

PROM Test Failed Hardware fault
SR A A g I R T TRt
Contact Autoflame approved local Tech Centre
X2 Autoflame A\ A Yt fe R 0

21

FSR Test 1A Internal relay test failed

FSR I3 1A P 4k F 0 R
Check wiring and voltages on terminals 50 — 64
21 50-64 LR Al i &

22

FSR Test 2A Internal relay test failed
FSR il 2A PAY 15 4k P, 28 X 2 T
Check wiring and voltages on terminals 50 — 64
R AT i 50-64 L[ HZ R HoJk

23

FSR Test 1B Internal relay test failed

FSR ik 1B P 4 H, 2K R T
Check wiring and voltages on terminals 50 — 64
KA1 50-64 L iR A HLE

24

FSR Test 2B Internal relay test failed

FSR i 2B P 4 H, 20K R T
Check wiring and voltages on terminals 50 — 64
21 50-64 2R Al i

26

Watchdog Fail 2B Internal check failed
YSISER 2B P R4 P 8 0 R

Contact Autoflame approved local tech centre

BX & Autoflame TAT] [ 24 F AR oty

28

Watchdog Fail 2D Internal check failed
WSS 2D P I 24K R 5 DK R T

Contact Autoflame approved local tech centre
Bt &R Autoflame A AT G 3 AR ol

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 236




10| ERRORS AND LOCKOUTS #&i%Fil4i 5

Lockout Message Description
BE EER AL
29 Input Fault Mains input stuck-on detection
LN RS FEL Y ARSI B 4E 4R AE 0 AL |
e Check mains voltage to the MM
R A AR K
32 Gas Pressure Low Limit Gas pressure lower than commissioned VPS value
BSE TR IR BRSE 7 EL AR VPS (RITTASIR RS BUEAK
e Check gas pressure
KA

e Check option/parameters 136 and 138
KB/ 24 136 1 138
33 VPS Pressure Zeroing Gas pressure sensor cannot be zeroed at VPS venting
VPS K H%E BRSUE S AR RELE VPS (RITIRIR R4 HERIAZ
e Check gas pressure is within zero range (see MM Application Possibilities)
RER R R RAERVEHE N (i 2 b S F AT g
e Check vent valve

o B HE R
39 Freeze Timeout MM kept in Phase Hold for more than 10minutes
B B ORISR PEHIBYE BAE “Br BUOREE” F () i 10 234

e MM kept in Phase Hold during commissioning for more than 10 minutes

PRI R f LR Y “ B Befres 7 K OREF 10 708 L E.

44 Proving Circuit Fail T80 Loss of input on terminal 80 when delay to purge is enabled
BarIE FEL S R T8O JE FIREIR A, I T~ 80 HIAMA K

e MM must be an input at all time from position to purge to post purge.
PR WA A B 5 A S — 8 TRE— MR
e Check wiring on terminal 80.

AT 80 - HELR
45 No Proving Circuit Set T80 Delay to purge timeout has elapsed
WA T80 Sk g B SEIB WA 45

o Check option/parameter 157, and wiring on terminal 80.
R AT IR T/ 2 40 157 Rl 80 1 fr%4k
46 PurgePressureProving Timeout Purge pressure proving timeout has elapsed
WA= s 7y 56 I e P WA 77 38 IE B I 45 PR
o Check option/parameters 155 and 158, and wiring on terminal 81.
KA e/ 28 155 i 158, LUK T 81 bRk,

47 lon. Internal Failsafe Fault Internal check failed for flame rod
B A O S IR KR PN A T S T
e Check wiring on terminal 64
K A1 64 LRk
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Message Description
BEfER Pi
48 lon. Positive Peak Failsafe Signal check failed for flame rod
Fault TR SRR
BT IR R AR A
e Check wiring on terminal 64
KA+ 64 LIRS
49 lon. Negative Peak Failsafe Signal check failed for flame rod
Fault PG EREE AU N
T 1 AR A R R R A
e Check wiring on terminal 64
K Erum 64 Lk
50 Simulated Flame Flame detected when there should not be (secondary test for
(FE DS ionisation)

TEAN A KA B g R — Rl
Visually check flame and check flame rod
L RIS 7 K S
Call a certified Commissioning Engineer to investigate
T RFE IR AR AT R A

51

No Flame Signal No flame detected when there should be (secondary test for
WA KIaES ionisation)
TE A KR A 2 o CR s — ki)
Visually check flame and check flame rod
LI g R 7
Call a certified Commissioning Engineer to investigate
i IR R T AR AT A

High IR Ambient Flame detected when there should not be
AN B TEAN LA NGRS R 2] K I

Visually check flame and check IR scanner

ENIP I AR RS F wallFrd

Call a certified Commissioning Engineer to investigate

TERRE A LA AT R A

IR Comms Lost Loss of comms with IR scanner
AN REWER ZLAM e kor i 2% 8 TR E K
Check wiring and screen on terminals 29, 30, 48 and 49
Ko 7 29+ 30, 48 A1 49 b e Al b 5
Check that the IR scanner is not removed from the magnetic ring socket
o B 20 A0 Skl 45 2 1 N REIA 4 e

62

UV Signal Too High Internal check failed for UV
E YA N AL N R A RN
Check wiring on terminals 21, 22, 50 and 51
g1 21, 22, 50 Al 51 424

63

Purge Limit Switch Interlock not made on terminal 81
WA BRA T 5% Bl 1 81 AR Y BB
Check option/ parameter 155
KAk I/ 24 155
Check wiring on terminal 81

KBk T 81 Lk
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Lockout Message Description

BiE MEER i85

Start Limit Switch Interlock not made on terminal 80
Ja SRR TF R Fed i1 80 AR BRI

Check option/ parameter 154

KA IE I/ 24 154

Check wiring on terminal 80

Kt im 1 80 bR
65 FSR A Internal check failed
KRR 4 2R A P RS I

Check wiring and voltages on terminals 50 — 64
KA T 50-64 LB LE AL E

66

FSR B Internal check failed
RAGRY 4k HL 2% B PN e SR
Check wiring and voltages on terminals 50 — 64
K i1 50-64 b 3R HL IR

67

Gas Sensors Comms Signal lost from gas pressure sensor
BRAAR AR E R AR IR RERE 5 E R

Check wiring and screen on terminals 29, 30, 48 and 49

AT 29, 30, 48 A1 49 Lk fl 5

68

Gas Sensor Type Wrong gas pressure sensor detected
IR R AR Y HE I BB R AR U 0 A R 2

Check option/parameters 128 and 156

K&/ 2 %128 Al 156

69

Gas Sensor Fault Internal pressure sensor fault
PR R A PN s ) A TR i

Contact Autoflame approved local tech centre

IR Autoflame PAAT 1) g AR oty

70

UV Pot Fault Hardware fault
RO WL A A i
Contact Autoflame approved local tech centre
BER Autoflame A AT B A HL

71

Air Sensor Comms Signal lost from air pressure sensor
AR AR IE IR FRIENMERGE T ER

Check wiring and screen on terminals 29, 30, 48 and 49
KA1 29, 30, 48 fll 49 B FI b s

72

Air Sensor Type Wrong air pressure sensor detected
TR o I B R ) S AU A%

Check option/parameter 148
KA/ 2% 148

73

Air Sensor Fault Internal pressure sensor fault
AN AR R P8 s ) A IR i

Contact Autoflame approved local tech centre

Bt & Autoflame A A]IF) 2 Hug A
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Message Description

SERE B

Air Sensor Zero Air pressure is more than 5mbar from sensor’s zero value
TR AE TRIENBE A RSN RAHES T 5 =20

Check air pressure sensor value during VPS
VPS (IR This #2400 WA E 25 US 1% &4

Air Sensor Signal High Air pressure reading is above 400mbar
FRAERASE T AR IR 400 ZE

Contact Autoflame approved local tech centre

Bt & Autoflame AT IR 2 o A s

Air Sensor Error Window Air pressure outside of these limits for 3 seconds
AR A R T TARESE ISR E 3 7

Check air pressure

B E

Check option/parameter 147
K ATk I/ 2 % 147

Wait Air Switch Timeout Voltage has not been reset for 2minutes
CERRTAITR” H I P 2 B R A L

Check air pressure sensor value during VPS

VPS (I 1Ks 2400 WA &2 <UL % ks

Check voltage has been reset on terminal 54 within 2minutes before run to purge
BATWAART 2 B AR B T 54 BB RS R TR E

Check wiring and voltage on terminal 54

e+ 54 HEL R L e

Gas Proving Fail High Gas pressure too high during VPS

PR IGIE 1R 2R IR VPS ([ 1Huls 240 WAL K&
Isolate gas
R B RS

Check 15t main valve and vent valve

KA A 1 AIHERR

Check option/ parameters 133 and 134
KA/ 2% 133 A1 134

Call a certified Commissioning Engineer to investigate
TERRE A LA AT R A

79

FSR Test 1C Hardware fault
FSR ik 1C T i b
Contact Autoflame approved local tech centre
IR Autoflame A AT (1) 2 A A0

80

Timeout on Reaching Purge Time set in option/parameter 124 has elapsed
sl € Bl el ing R/ S0 124 WA B O 58K

Check option/parameter 124
KAk I/ 2 % 124

82

Purge Pressure Proving Input Input on T81 read high during relay test phases
U SEEIEALTANR PN FEAR IR BE,  T81 % AN

Input has been made before the blower starts; it should only be made continuously during purge.
RHLEBhHT SN R BRI R R 7 A
Check wiring on terminal 81.

KBk T 81 Lk

Mini Mk8 MM Manual ~ MK8 4k 75 s sl 4 B T it Page | 240




10| ERRORS AND LOCKOUTS 4#i% fil4i 52

Lockout Message Description

BliRE PEER 15488

198 BC Input Short Internal fault
BC fi N\ & P 08 e e

e Contact Autoflame approved local tech centre

Bt R Autoflame AT 2 b A 0

199 Lockout 199 Internal fault
BE 199 P S
e Contact Autoflame approved local tech centre
HX R Autoflame tAAJH AR Fts

200 Lockout Cleared Lockout has been cleared
B E R i L R

o MM status after lockout has been reset (Modbus)
HPPUE 5 IEHEPURZE (Modbus)

201 Power up CPU Test Fall Internal check failed
HLIE T i CPU -k 2 e P PR, 228
¢ Contact Autoflame approved local tech centre

& Autoflame AT 2 A 0y

202 Power up EEPROM Test Fail Internal check failed
HLJE T J5  EEPROM 138 5k e P e 2 i e
e Contact Autoflame approved local tech centre
HK R Autoflame A AT 2 EOAR H1.0
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10.3. Alarms and Warnings /| &R fE&

Alarms and warnings are faults detected with the system operation. If an alarm occurs, the burner will stop
running, and if a warning occurs, the burner will continue to run. The following options/parameters set
whether system operation faults are set as alarms or warnings:

EARAE A R GRAE PR I B R . I R IVER, ARSI RS AT, RIS, AR A Ak Sk
1817 RGUBATHER B E N EREE S, WE NN RIUS

Option 13 EGA Fault Response

I 13 EGA % 1R 1 B

Option 14 Warning Response

T 14 e e

Fault Message Description

il RS YA

1 EGA Internal Error Fault on EGA
EGA At ix EGA [

e Alarm or warning depending on option 13
e o B T 13
e Check EGA for fault description

w8 EGA s B
2 No EGA Communications MM has lost communications with EGA
A EGA iEifl R E R EGA FIIE R

e Alarm or warning based on option 13 (warning if option 12 is set to monitoring only)
EAR BB S T ORI 13 WE (eI 12 B E IR, WA E )
o Check parameter 10 is set to correct EGA version
KA 24 10 B ENIEHIK EGA FRA
e Check EGA operating mode is selected as ‘EGA with MM’
K EGA #ER U Bk fF “EGA 5™ .
e Check wiring between EGA and MM (terminals 25 and 26 on MM)
K EGA A HIST 2 8] (4 (Pl B 25 1 26)

3 O2 Upper Limit O:2 value is above upper limit offset of commissioned value*
02 LR O ff i - I 1B 1 L PR AR 7 2
e Alarm or warning depending on option 13
Tl B T Tk I 13
e Check exhaust gas readings and option 19
o AR Ok T 19

4 Oz Absolute Limit O:2 value is below absolute limit*
O2 4%} BRAE Oz AL T4 Xt FRAA*
e Alarm or warning depending on option 13
AP I 75 R T T 13
e Check exhaust gas readings and option 25
A M R BT 6 T 25

5 O2 Lower Limit O:2 value is below lower limit offset of commissioned value*
02 TR O (B A% T 13U AE ) T PR AR 7 £
e Alarm or warning depending on option 13
Tl B S U TR I 13
e Check exhaust gas readings and option 22
o AR Rk T 22

6 CO2 Upper Limit CO2 value is above upper limit offset of commissioned value*
COz LR CO2 i T A 1 L PR AwmF% B
e Alarm or warning depending on option 13
A B 5 R T T 13

e Check exhaust gas readings and option 20
o B TR ORI I 20
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Fault Message Description

e RS 2 Ui B

7 CO2 Absolute Limit CO2 value is above absolute limit*
CO2 4T A BRAE CO2 i = T 4% AR BR A

e Alarm or warning depending on option 13
A B 75 AU T T 13
e Check exhaust gas readings and option 26
A BRI T 26
8 CO2 Lower Limit COg2 value is below lower limit offset of commissioned value*
CO2 FIR CO B A% T B T PR i £2 2
e Alarm or warning depending on option 13
B T B TR 13
e Check exhaust gas readings and option 23
oA M R BRI B T 23
9 CO Upper Limit CO value is above upper limit offset of commissioned value*
CO LR CO fH T B i L PR m A% B>
e Alarm or warning depending on option 13
e T B Tk 13
¢ Check exhaust gas readings and option 21
A ORI T 21
10 CO Absolute Limit CO value is above absolute limit*
CO 5 %T BR1E CO fH T 4% PRAE*
e Alarm or warning depending on option 13
Tl B A LTk T 13
e Check exhaust gas readings and option 27
o A MR R ik I 27
11 NO Upper Limit NO value is above upper limit offset of commissioned value*
NO kR NO 18 & T~ i A 10 LB i #% B>
e Alarm or warning depending on option 13
AP I 75 R T T 13
e Check exhaust gas readings and parameter 94
A M R B B T 94
12 Exhaust Temperature Upper Limit Exhaust temperature is above upper limit offset of
WA EE EIR commissioned value*
AR v T A Tk M L PR Al

e Alarm or warning depending on option 13
el B Tk T 13

e Check exhaust gas readings and parameter 96
o AR R B T 96

13 Exhaust Temperature Absolute Exhaust temperature is above absolute limit*
Limit AR v T A 0 BRAE
IR 4 00 BR A

e Alarm or warning depending on option 13
T B T BT T 13

o Check exhaust gas readings and parameter 97
o AT T 97

50 Load Sensor Fault Incorrect/no load sensor detected
B AL I A o W 36 1R 0 97 AR IR
e Alarm
Bk
e Check option 1
R AT 1

e Check wiring on terminals 37 — 39
A7 37 — 39 Lk
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Message Description
A Yi ]
52 Zero-Crossing Fault Mains voltage test failed
I F il FL Y s X 2
e Alarm
Tl

e Check mains supply going to unit is within acceptable voltage range
6T R YRS 5 1R T 1252 1A R LS Y T A

e Check Parameter 109 setting
KASH 109 B8

53 Gas Pressure Warning Level Gas pressure not within commissioned range
PR T K BRI AETIRTE A
e Alarm
A
e Check main gas pressure
B FERAES
54 Mains Input Stuck On (Fuel 1 Voltage detected during the zero-crossing period of the
Select) mains cycle
FLUEH NGERFAE O iz b GERFRMR 7 r U5 T =5 S0 1) A 00 380 ) ol
kD
e Alarm
T

e Check that all screening is applied as per the wiring diagram.
KA BT B o 75 12 IR R4 B AT
e Check earthing at T66
K 166 HhLk
e Check Parameter 109 setting
KAEZSH 109 &E
55 Mains Input Stuck On (Fuel 2 Voltage detected during the zero-crossing period of the
Select) mains cycle
MRS NGERFAE O fir b GRFRIR 78 r U5 ST 25 300 a4 00 38 ) Pl
EE2)
e Alarm
EAk
e Check that all screening is applied as per the wiring diagram.
R A B 2 75 42 MR A AT
e Check earthing at T66
R7Y T66 Hik
e Check Parameter 109 setting
KA SH109 &8

*When option 12 is set to 3 for trim and combustion limits, the combustion limits are evaluated once per trim
cycle. A combustion limit error will occur if the current exhaust value has crossed the combustion limit for the
number of trim cycles set in parameter 17 (the default value is 3 cycles).

* T IR PR A e T 12 B Dy 3 I, BB BR B 7E B o FE PR Al — e an SR i =R fE e
ZHLT WE R EIRBURRIRE CBRME 3D W R AR H %
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10.4. Setting Conflicts / & E M3

Some of the option/parameter values may require another option/parameter to be set, as described in the
table below. The MM will be forced into Commission Mode.

RGTH)— kTS HR EE T E S NS E BRI S, RPN . SRS aa s A
P .

Setting Conflict Message
REHRE L

(1) (45) External modulation cannot be used with external load sensor.
(1) (45) SN ABE 5 AR 7 AL AR A H
e External modulation and external load sensor are connected to the same terminals, so they cannot be
used together.
BRI A A 38 15 15 A0 50 A7 B A 8 [m) I e B AR R 283, AE B AN I AN R — 2
e Check options 1 and 45.
KA RIN 1 AN 45
(1) (P53, P54, P55, P56) External load sensor incorrectly configured
(1) (P53, P54, P55, P56) #hilf1 314 KA it B 5 iR
e The external load sensor must be set with the minimum and maximum values and voltages.
BN A B A TR b TV B R /IME . B ORAB R L
e Check option 1 and parameters 53 — 56.
AT 1 1S5 53 - 56
(1) (81, 83) OTC setpoints too high for optioned load sensor
(1) (81, 83) fEfLIRAFEL LM OTC BEH I &
e If minimum and maximum setpoints OTC setpoints must be set within the possible range of the optioned
load detector.
W R fe /NI K E AR OTC PR, U A R IS a0 20 2 e 45 s A W] B R3S BB A
e Check option 1, 81 and 83.
R ATIEIH 1. 81 Al 83,
(4) (8) Servo channel 2 configured as air but not enabled
(4) (8) fAljikimiE 2 BL B N2 HAE H
e If the air servomotor is enabled, then channel 2 must also be enabled.
IR E SRR AL, A EE 2 2T e
e Check options 4 and 8.
R AT 4 #1 8.
(4) (12) Trim requires the use of a servo as the air channel
(4) (12) o 7 248 —AMA IR s Rl
¢ If the air channel is controlled by a VSD and no air servomotor, then trim function cannot be used.
A RS ROEIE B A VSD (B Aiigs) 12T B 2RI, I8 A AR fd R 5 Th g .
e Check options 4 and 12.
Ry EE LT 4 1 12,
(4) (90) VSD Channel 4 configured as air but not enabled.
(4) (90) VSD (Ae#iids) i 4 Mo B AT EAEH.
e If the air is controlled by the VSD on channel 4, then this VSD must be enabled.
WIS HIBIE 4 B VSD CSngs) i, A4 ZUE FZ A .
e Check options 4 and 90.
R AT 4 F1 90,
(30) (31) Invalid remote sepoint configuration
(30) (31)iz 4 15 € fH e B T AL
e The Minimum Remote Setpoint (DTI/Modbus/External) cannot be set higher than the Maximum Remote
Setpoint (DTI/Modbus/External) and vice versa.
B/NEREBCEE (DTI/Modbus/ AN ARERCE M TR EBCEM (DTI/Modbus/4hMEE) » R ZIFER.
e Check options 30 and 31.
R AT IR T 30 A1 31,
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Setting Conflict Message

REIPRER

(45) (16) External modulation cannot be used with sequencing

(45) (16) HMEBUET AR S — A

e External modulation cannot be used on any MMs in sequencing.
HMFE AN BE 5 P B B AR TR — A

e Check options 16 and 45
K2k 16 F1 45

(81, 82, 83, 84) OTC Configuration invalid
(81 82, 83, 84) == Al FE 2 il I C B LAk
Setpoints at minimum and maximum outside temperatures cannot be set the same.
2 AN fe /N R BEEAE B ANRE — R
¢ Minimum and maximum outside temperatures cannot be set the same.
IR/ OR 3 AN FE W B AN e —
e Check options 81, 82, 83 and 84
AT 81, 82, 83 il 84

(111) (122) Flame scanner changeover cannot be optioned with no pilot
(111) (122) KGRI 28 4 AN REE £ A 51 K
e If no pilot is set, then flame scanner changeover cannot be used.
AR BB G TR, A KGRI & e 3 AS REA 18
e Check option/parameters 111 and 122.
WAEI/ S8 111 Fl 122

(111) (130) Single valve pilot cannot be optioned with no pilot

(111) (130) Hj& s KA REIL £ A 51 F K

e If no pilot is set, then gas valve configuration cannot be set for single valve pilot.
WIOREE TG TR, AR IREC B A RE B E N I 5] 3K .

o Check option/parameters 111 and 130.
Ko AT I/ Z 4 111 1 130,

(116) Fuel 1 2" Safety time too high for Gas

(116) #REL 1 5 =224 (a0 TR UK S

e If fuel 1 is gas, the maximum allowed 2" safety time is 10 seconds.
WIERIRRE 1 RS, VPR 2 i (Rl B KE 2 10 7.

e Check option/parameters 116 and 150.
K25 /2% 116 1 150,

(118) (135) NFPA Post Purge must be at least 15 seconds

(118) (135) NFPA j5 W4 415/ 15 75

e If NFPA Post Purge is enabled, then this time must be set to a minimum of 15 seconds.
WA A NFPA JEWHE, R4 mn i & %0 15 7.

e Check option/parameters 118 and 135
Ky 2 1% 15/ 2 % 118 1 135

(118) (141) (149) Purge air pres. threshold cannot be higher when post purge is optioned

(118) (141) (149) ik amAR, AT F WEAREKRE .

e If post purge is enabled, then the purge air pressure threshold cannot be set higher than the running air
pressure threshold.
WA EWGEE, IR R U ) R A Be i I 14T 1 2 U 7 A

e Check option/parameters 118, 141 and 149.
AR/ 280 118, 141 Fil 149,

(123) Fuel 2 2 Safety time too high for Gas

(123) KRRL 2 55 22 A AR SUOR & .

e If fuel 2 is gas, the maximum allowed 2" safety time is 10 seconds.
RIREL 2 IR, RVFSE e K KAE 2 10 7.

e Check option/parameters 123 and 151.
A eI/ 2% 123 #1151,
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Setting Conflict Message

REIPRER

(125, 126) (128) Pressure limits do not operate using digital input.
(125, 126) (128) & /1 FRAEAME H 15 S AR A1E

e Gas pressure upper/lower limits can only be used with a gas pressure sensor.
WA b/ BRA B S AU A AR

e Check option/parameters 125, 126 and 128.
WAET/ 248125, 126 Al 128,

(125) (150) Gas pressure sensor cannot be optioned when fuel type is oil (fuel 1)
(125) (150) 4 RIARISER MM CREL 1D, BB PRI SR IR .
e Valve proving and gas pressure limits can only be used for gas
W 1 AR U ) BRAEAX BE FH TR
e Check option/parameters 125 and 150
WA T/ 25 125 F1 150,

(126) (151) Valve proving cannot be optioned when fuel type is oil (fuel 2)
(126) (151) A RARRLETL MR CRRRE2) 5 B AN B B 1R 1 TSI
e Valve proving and gas pressure limits can only be used for gas
IR 1 RS B AR s i BRAR e TR
e Check option/parameters 126 and 151
K ATk I/ 2 #5126 A1 151

(128) (156) T82 is no set as VPS input

(128) (156) T82 A ¥ E A VPS (R R 40) A

e If valve proving is optioned and configured as a digital VPS input from, T82 must be configured as the
input for a VPS input gas pressure switch.
W L PR RIC B R 1RSSR N B VPS (R TREIR RS0 N, B4 182 UZIRLE N VPS NS K H1 T
KHN

o Check option/parameters 128 and 156.
KA I/ 2 % 128 1 156.

(P85) (16) Modulation exerciser cannot be used with sequencing

(P85) (16) ETHIRIGES A AEN T A%

¢ Modulation exerciser should be used for test purposes and cannot be used with sequencing.
PRI A AN T H 1, i A AR TR

e Check option 16 and parameter 85.
K ATIE I 16 FIZHY 85,

(P89) (16) Stat exerciser cannot be used with sequencing

(P89) (16)i iR 425 AN B T Hf %

e Stat exerciser should be used for test purposes and cannot be used with sequencing.
A2 A N 12 T 0 3, AN RE TR

e Check option 16 and parameter 89.
R ATIE I 16 FIZH 89,

(P99) (P100) Graceful shutdown and assured low fire shut off not allowed
(P99) (P100) V-1 5% A RIEAR K R FAA fu i
o If graceful shutdown is set, then assured low fire shut off cannot be used.
AR E R, IR A PRAIEAR K R AN RE B S ]
e Check parameters 99 and 100.
A 24099 A 100,

(158) (112) Purge Pressure Proving Timeout must be longer than Pre-Purge Time
(158) (112) WA I 7y B 8 Bf o0 201K 17 W A1 B[]
e Check options/parameters 112 and 158

KB I/ 24112 1 158

(158) (118) Purge Pressure Proving Timeout must be longer than Post-Purge Time
(158) (118) WA He 74 5o 8 Bif o6 25K T J WR A I (1]
e Check options/parameters 118 and 158

KA 1/ 2 4 118 #1158
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10.5. Forced Commission / 5@ i8R

The MM will be forced into Commission mode if there is a setting conflict as in 5.4.6, and/or the following
conditions occurs:

UI7E 5.4.6 I E MR O, B MBUT IR, A HIRHOR w2t AR s

SRIB RS B

Fuel not commissioned.

BRRBEAR T

e Selected fuel must be commissioned.
R RR L S0 AT TR K

Servo configuration does not match commissioning.

(E U= NN AR

e The number of servomotors selected does not match the last commission settings.
JE Y A e R AL B 5 2 i R R B B AN UL S

e Check option 8.
K AR I 8

VSD configuration does not match commissioning.

VSD g Al E 5L

e The settings for VSD channel 4 do not match the last commission settings.
IHIE 4VSD (RARAS) B B 5 2 A I i 1 E AT T

e Check options 90, 91 and 95.

o AL 90. 91 Fl 95,

Golden start optioned but not commissioned.

JE FH B <8 R S EIE A

e Golden start has been optioned but not set in the last commission settings, see section 3.4.8.
O m HEAEZ AT R EIE R E R E S A, WEY3.4.8

e Check option 29.
o £ R I 29

FGR optioned but not commissioned.

JE T A IMEE R I 1

e FGR start has been optioned but not set in the last commission settings, see section 3.4.9.
C4 i FMEALE Z A I 1 B R B B R S AR S 3, W& 3.4.9

e Check options 48, 49 and 50.
K AT 48, 49 Al 50

EGA fuel/air-rich trim ranges changed.

EGA & i/ & Ui e H s

e EGA trim range does not match last commission settings.
EGA i Bl AT & Bk i B

e Check parameters 13 and 19.
KA 2% 13 Al 19

BC Option/parameter mismatch.

WhJpeas 1 Hl L I/ S HOA L I

e There is a mismatch in the BC option/parameters 110 — 160.
BAPe g2 L T/ 24 110-160 A ILHC

e Check options 110 — 160 match to their corresponding parameter.
R AR 110-160 & 75 VEFCAH LA S 80

Invalid option value.

TR IUE

e An option value is outside the allowed range for the current software.
METRE & 4 1B Fe V36 2 A

e Check all options.

Fo B A S T
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Forced Commission Message

SERIBERER

Invalid parameter value.

TS HUE

e A parameter value is outside the allowed range for the current software.
ZHUE & ST SO VEIE 2 A

e Check all parameters.

B S5

Options have been reset.

IO H X

e Option settings have been reset due to data lost in an EEPROM error.
1 T- EEPROM B iR U BUHE 22K, U E C H I

Parameters have been reset.

ZHOHEE

e Parameter settings have been reset due to data lost in an EEPROM error.
1T EEPROM f iR HIEUE 2K, SHIXECEIK.

VPS sensor not commissioned.

VPS (IR KR RS0 BN AL A R

e Gas pressure sensor has been enabled but not commissioned. Perform a gas pressure commission or a
full re-commission.

WU ) A s CpR R e $ATHR T 7 i Xl 4 6 ) 1) 3K

Commissioned gas pressure during valve proving too low.

A IR 1A 56 30 ) R 0 T iU E AR

e (Gas pressure stored during valve proving is less than option/parameter 133.
A IR 1 IAS 36 ST ) R U T AP AR T e 30T/ 2 8 133

Commissioned running gas pressure too low.

R REIE AT IR TS TR

e Gas pressure at one or more commissioned points is less than option/parameter 136.
— AR TSR EAR TR T/ 2 %136

APS sensor not commissioned.

FAE A AR AR R

e Air pressure has been enabled but not commissioned. Perform an air pressure commission or a full re-
commission.

CR A TUE AR . HAT 2SR s i i

Commissioned air pressure too low.

W) AUE R

e Air pressure at one or more commissioned points is less than option/parameters 147 and/or 149.
—ANEEA RS W AR TR I/ 2 8 147 F/E 149,

VSD feedback variation too small

VSD (ABAiia%) AL/

o VSD feedback variation is within optioned tolerance band meaning that a constant value can pass for
any point on the curve.
VSD (AR ) St A AE Jot S B) 254 B R — A BB mT Dlodad i 2k B A e {E

e Check option 99.
oA 26 55 99

Air channel configuration does not match commissioning
FARIEIER B 5 A LR
e Air channel selected does not match the last commission settings.
Je 7S ROEIE S o i E AN LT
e Check option 4.
K I 4

IR Upload was completed successfully, check configuration then restart.

FRINTERALAN G bA, W ERCEHES.

e Check data has uploaded successfully before restarting in run mode.
FEIBATHE JE 2200, f a8 & 5 T B,
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